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Management summary 

Organizational learning is a frequently discussed topic in management literature. However, too few 

organizations are able to actively apply the learning principles on their employees, which results in a 

successful learning organization. Different mechanisms of learning could be implemented in current 

businesses that foster learning, for instance, knowledge transfer. Knowledge transfer is defined as “the 

process through which one social unit learns from or is affected by the experience of another unit” (Argote 

& Fahrenkopf, 2016, p.146). The emerging IT development has enabled many possibilities that foster 

knowledge transfer. Especially, the IT development in the hospital environment has grown rapidly. 

Nevertheless, transforming the available technology to a value adding asset is lacking. More hospitals are 

working with Electronic Health Records (EHR) tool or currently implementing comprehensive EHR tool 

as supportive tool for their processes. However, practitioners experience more time in processing the 

information in the EHR. In addition, the availability of insufficient or wrong information hampers the 

organizational learning with the result that hospitals efficiency suffers and patient quality drops. Besides, 

hospitals struggle in identifying the underlying benefits of the EHR on for instance the efficiency. 

Nevertheless, literature states that the EHR will have a positive effect on the efficiency (Reagans, Argote 

& Brooks, 2005; Argote, 2013). Although such system enables more standardized way of working, and 

stimulate knowledge transfer, current knowledge transfer mechanisms is hampered by resistance and 

insufficient experience, and unclear insights in the long-term results. Therefore, the following research 

question is formulated: 

What are the drivers and barriers of knowledge transfer by EHR in hospitals? How does  knowledge 

transfer by learning tools influence hospital’s diagnosing performance? 

The objective of this study is to provide insights in the real efficiency benefits from the adoption of a 

comprehensive EHR tool throughout the organization. More specifically, whether the diagnosing efficiency 

of a hospital is influenced by the knowledge transfer tool EHR. In addition, assess what the topmost drivers 

and obstacles are, perceived by different levels in the organization, on the new workflow. 

An extensive literature review is performed to provide a theoretical background and on which a theoretical 

framework can be built on. Retrieved from the review, the study is analyzed on three levels of analysis. 

Subsequently, the prime focus is the impact by the knowledge transferring tools in combination with its 

members and tasks. The findings from this literature review are translated into the following theoretical 

framework (see next page). This framework is used as fundament throughout this research. 
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To test the influence of EHR on the efficiency of a hospital and to identify key drivers and barriers 

organizations face after implementing such tool, three levels of analysis will be conducted based on the 

research framework. The analysis in this study are divided over organizational level analysis, team level 

analysis, and an individual level analysis. Finally, the relationship among these levels is analyzed. For 

organizational level analysis the annual reports of Dutch hospitals are summarized in a database that 

contains 80 observations and 25 variables over multiple years. Subsequently, secondary data is retrieved 

from a hospital for the team level analysis. These data provides insights in how different perceived 

indicators are allocated over different teams. Furthermore, interviews were held to perform an individual 

level analysis.  

The organizational level analysis shows that the efficiency of hospitals who have implemented an EHR 

before the third quartile in 2015 have experienced a steep decrease of the efficiency performance between 

2013-2015, but this decrease shifts after 2016 to an improved efficiency since the introduction of the EHR. 

In addition, results indicate that small sized hospitals (<400 beds capacity) might be better in adopting new 

tools over time. The parameters efficiency and patient care are perceived to be reduced and insufficient 

after go-live by the members of a hospital. It appears that doctors in particular perceive the overall 

parameters to be insufficient, whereas the nurses have the highest average on all performance elements. 

From individual point of view the largest barriers for full adoption of the tool are the number of click and 

the medication alerts. The largest driver is the information availability and real time monitoring 

functionality of such tool. However, although a comprehensive EHR provides the possibility to support 

end-users in their decisions, this is not deployed in practice.  
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Overall conclusion of this research is that a knowledge transfer tool, such as the EHR does influence the 

diagnosing performance in reference to efficiency. However, it should be noted that the efficiency declines 

heavily first, due to the adoption period especially for medium-large hospitals. Nonetheless, after 

approximately three years the EHR will influence the diagnosing performance beneficially. This indicates 

that the new tool first needs to go through a learning stage, before it will enable knowledge transfer even 

more. The improved knowledge transfer by quality, flexibility, and speed as a results of the EHR will 

enhance organization learning in a later stage. Subsequently, the tool will improve the overall workflow 

efficiency of the organization. In addition, the evolved database will enhance the accuracy of decision 

making; thus, improve patient care as well. Finally, if hospitals consider these conclusions and implication, 

while simultaneously promote knowledge transfer (inter-) organizationally, it is expected that the 

performance efficiency will increase with an learning rate of 90% . Hence, an average hospital will have an 

ULH of 8% in 2020.  

This study can be used by management consulting firms for benchmarking purpose to reflect one hospital’s 

performance with the business standard. In addition, it helps advisors provide more understanding in the 

challenges hospitals face during and after a large transformation. Furthermore, this report addresses the 

importance of knowledge transfer in organizations, and how different elements influence the efficiency 

performance. Most importantly, this study shows that after the adoption period of three years the EHR will 

convert business’s performance to a more efficient supply chain.  
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1 Introduction 

Organizational learning is a frequently discussed topic in management literature (Levitt & March, 1988; 

Chang, Tsai & Tsai, 2011; Argote, 2013 However, too few organizations are able to actively apply the 

learning principles on to their employees, which results in a learning organization. One reasons for this is 

that an active learning behavior from employees depends on the organizational culture (Sisaye, & Birnberg, 

2013). In addition, researchers mention that a shift in an organizational culture is very challenging and takes 

a substantial amount of time (Rashid, Sambasivan & Rahmam, 2004). Nevertheless, different mechanisms 

of learning could be implemented in current businesses that foster learning, of which one of them is 

knowledge transfer. Knowledge transfer is defined as “the process through which one social unit learns 

from or is affected by the experience of another unit” (Argote & Fahrenkopf, 2016, p.146). The ability to 

transfer knowledge organizationally is affected by various factors, such as experience and. In addition, the 

emerging Information Technology (IT) development has enabled many possibilities that foster knowledge 

transfer. Nonetheless, many organizations are unable to harmonize knowledge transfer behavior with IT 

facilities (Hendriks, 1999). In addition, Edmondson (2004) argues that systematic transferring knowledge 

will improve the steepness of the learning curve, hence, achieve more efficient and effective processes. 

Therefore, knowledge transfer is one of the key element of the phenomenon organization learning. 

1.1 Organizational learning in a healthcare environment 

Although many sectors have acknowledged problems with learning effectively, healthcare sector has spent 

little attention to the learning capabilities (Edmondson, 2004). As a result, inadequate information, delays 

or waiting on information can have tremendous consequences. Moreover, the chairman of Dutch Health 

Inspection (DHI) the Netherlands claims that 10% of incidents occurred in hospitals has not been reported 

to the organization of health inspection (Kiers, 2016). If these incidents were reported and shared within 

the organization, others would have learned from the mistakes. Hence, others can prevent these failures 

from occurring in the future. Therefore, knowledge transfer in healthcare is of highest importance. For 

delineation purpose, the focus area of this research is on hospitals in the Netherlands. Organizations, such 

as, psychiatric facilities, old people’s home, physical therapy, etcetera, are excluded from this research. 

Another delineation in this research is the definition of the patient. Hence, this research will define the 

patient as every individual person which is or will be treated in the hospital. Thus, any specific diagnoses 

of a patients wellbeing is interpreted as patient. 
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1.2 Importance of knowledge transfer in hospitals 

Hospitals in the Netherlands spend approximately 5% of their revenue, €5.631 per employee, on IT, this 

includes software and personnel costs (M&I, 2015). Although this amount has been rising significantly in 

the past few years, the benefits derived from this are still limited (Appendix A). Practitioners argue that 

information processing demands still too much of their patient treatment time. Subsequently, they do not 

see the potential of a successful information transfer system. Hence, there is sufficient area for 

improvement. The aforementioned IT overlapping with transferring knowledge in the healthcare is a rather 

broad concept. Therefore, this research primly focus on the comprehensive Electronic Health Records 

(EHR) that contains all patient conditions, detailed treatment plan,  medicine history, and other patient’s 

information. Reason for this delineation is the many challenges hospitals currently face in information 

exchange by IT. Nevertheless, suppliers of these systems are still struggling to fulfill the hospital’s demand, 

resulting in missing information, inadequate supplies and wrong medication prescription. Edmondson 

(2004) mentioned that process failures in healthcare were mainly caused by system errors (e.g. timing, 

location, missing desired quantity). Hence, errors that can be prevented in the future by actively transfer 

knowledge in the organization using these tools.  

1.3 Problem definition 

More hospitals are working with EHR software or currently implementing comprehensive EHR software 

as supportive tools for their processes. However, practitioners experience more time in processing the 

information in the EHR (Appendix A). A management consultant in the health industry mentioned that 

some hospitals are unable to make a planning, because there was no correct patient information available 

to process in the EHR. The availability of insufficient or false information hampers the organizational 

learning with the result that hospitals efficiency suffers and patient quality drops. Besides, consulting firms 

struggle to identify the underlying benefits of the EHR on for instance the efficiency. Nevertheless, 

literature states that the EHR will have a positive effect on the efficiency. Although such system enables 

more standardized way of working, and stimulate knowledge transfer, current knowledge transfer 

mechanisms is hampered by resistance, insufficient experience, and unclear insights in the long-term 

results. Based on these preliminary insights, the following problem statement in defined, which will be 

explored further in this research:  

It is unclear for consultant firms what the real efficiency benefits are for hospitals derived from the EHR, 

since end-users experience more registration load and incorrect or insufficient information. 
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1.4 Research objective 

The objective of this study is to provide insights for consulting firms in the real efficiency benefits from the 

adoption of a comprehensive EHR tool as a means for knowledge transfer throughout the organization. 

More specifically, whether the diagnosing efficiency of a hospital is influenced by the knowledge transfer 

tool EHR for hospitals. In addition, where the topmost drivers and obstacles are in their new workflow 

perceived by different levels in the organization. Furthermore, the objective is to provide implications and 

recommendations for managers of hospitals wanting to implement or improve the EHR. The research 

objective is tend to be realized using multiple research techniques, such as an extensive literature review, 

empirical organizational level analysis using annual reports from Dutch Hospitals, team level analysis, and 

individual level analysis to provide a comprehensive solution. 

1.5 Research questions 

The preliminary analysis as mentioned above and the formulated problem definition are transformed in to 

a research question that will be used as guideline and scope throughout this report, and finally discussed in 

the conclusion. The following research question is formulated: 

 

What are the drivers and barriers of knowledge transfer by EHR in hospitals? How does  knowledge 

transfer by learning tools influence hospital’s diagnosing performance? 

 

To answer this research question, the following sub-question are formulated to achieve a systematic 

research approach. First, sub-question will be answered regarding the literature. 

Sub-question 1: What is performance, and how is performance defined for Dutch Hospitals? 

Sub-question 2:What is organizational learning, and what effect does it has on an organization? 

Sub-question 3: What are the elements of knowledge transfer, and which mechanisms enable knowledge 

transfer. 

 

These three sub-questions will be discussed in the chapter theoretical framework. The following questions 

will be answered to provide empirical support for the main research question. 

Sub-question 4: How was the knowledge transferring workflow of Dutch hospitals before the EHR? 
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Sub-question 5: How is the current knowledge transferring workflow of Dutch hospitals? 

Sub-question 6: What are the drivers of knowledge transfer on the EHR at Dutch hospitals? 

Sub-question 7: Wat are the barriers of knowledge transfer of the EHR at Dutch hospitals? 

Sub-question 8: How does sub-question 3 and sub-question 4 influence the efficiency performance of the 

Dutch hospitals? 

 

The overall structure of this research is as following; first, an extensive literature review is conducted to 

provide a theoretical framework and background to this study. This chapter will provide an answer for the 

research questions 1, 2, and 3. The second part describes the method that will be applied to conduct the 

empirical research. This chapter elaborates more on the data and variables used to analyze the research 

question. Furthermore, the results for each level of analysis will be discussed in fourth chapter. In addition, 

this chapter will provide answers for research question 4, 5, 6, 7, and 8. Finally, this report will conclude 

with a summary of the key findings; subsequently, formulate implications and recommendations for 

managers, and conclude with an overall conclusions based on the findings from the previous chapters and 

by answering the main research question.  
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2 Theoretical Framework 

This chapter discuss the current available literature that addresses the topic organizational learning.  A 

systematic approach was applied, to create a structured and high quality theoretical foundation to this 

research. The theoretical framework is retrieved from Weijland (2017) and supported using criteria 

formulated in Appendix B. Moreover, the first three questions mentioned as formulated in chapter 1.5 will 

be answered. First, the different definitions for performance will be discussed, and the impact of this for 

hospitals. Secondly, the organizational learning literature is reviewed and decomposed to a more tangible 

construct. In this research the focus is on knowledge transfer as mechanism for organizational learning. 

Although there are more mechanisms that determine organizational learning, knowledge transfer has proven 

to be effective will be more productive. In addition, “advances in computing and in information systems 

also stimulated and were stimulated by interest in knowledge transfer” (Argote, 2013, p9).  Furthermore, 

this chapter also describe factors that stimulate and or hamper knowledge transfer. These factors are later 

reflected as drivers or barriers for hospitals using knowledge transferring systems.  

2.1 Performance-driven organizations in healthcare environment 

Although many sectors have acknowledged the benefits of transferring knowledge in an organization on its 

performance, healthcare has spent too little attention to this (Edmondson, 2004). As a result, inadequate 

information, delays or waiting on information can have tremendous consequences. Moreover, the chairman 

of Inspectie Voor De Gezondheidszorg (IGZ) the Netherlands claims that 10% of incidents occurred in 

hospitals has not been reported to the healthcare inspectorate (Kiers, 2016). If these incidents were reported 

and shared within the organization, others would have learned from the mistakes. Hence, others can prevent 

this from happening in the future. Moreover, research of Jones et al. (2017) showed that 83% of the 

respondents experienced problems related to not having the right information about a patient available from 

another staff member’s department. Therefore, knowledge sharing and transferring in healthcare is of the 

highest importance, while there is a gap in both practice and literature.  

The aforementioned IT association with sharing knowledge in the healthcare is a rather broad concept. 

Nevertheless, several IS are implemented in hospitals to facilitate transferring patient information, 

knowledge and experiences to one another. For example, Electronic Health Records (EHR) (Dutch: 

Electronic Patient Dossier (EPD)) that contains all patient conditions, detailed treatment plan, and other 

patient’s information. Another IS that is available in almost every hospital in the Netherlands is Health 

Information System (HIT) (Dutch: Zorg Informatie Systeem (ZIS)). This system, which is mainly used to 

send invoices to health insurances, is involved at the beginning of every treatment. Dutch IS suppliers, such 
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as Epic, Chipsoft, and SAP, strive to integrated all different systems into one HIT/EHR. Most hospitals are 

currently in a transaction phase that enables a combination of these systems. However, suppliers are still 

struggling to fulfill the hospital’s demand, resulting in missing information, inadequate supplies, and wrong 

medication prescription. Edmondson (2004) mentioned that process failures by IT in healthcare were 

mainly caused by system errors and problems (e.g. time, location, missing or desired quantity). Hence, 

errors and problems that can be prevented in the future by actively share knowledge in the organization. 

Nevertheless, patient’s privacy remains always pivotal, therefore, politics are often involved in the 

development of new technologies that enables information exchange (Modderkolk & Wester, 2012; 

Papanicolas & Smith, 2013). 

Although research mentioned that top level management support results in better learning and adoption, in 

hospitals this is not always the case. Edmondson et al. (2001) showed in their article that new technology 

projects failed despite large financial and vocal support from managers. This is often blamed by the 

organizational culture, since employees perceive the transformation to be too time-consuming or the risks 

of losing jobs in the future.  

2.1.1 Quality performance in hospitals 

In the sector healthcare, performance is frequently associated with quality of the health provider. However, 

quality is a difficult concept to define, since it is a rather broad term and described in many ways across 

different fields. In addition, quality in the sector healthcare is even more difficult to define, because of the 

many characteristics and its complexity (Mosadeghrad, 2013). The complexity is the results of the many 

stakeholders in this sector, with all different objectives. For example, the patient wants to experience a clean 

and professional treatment in which he will be cured quickly. In comparison, managers want to help the 

patient efficiently. Mosadeghrad (2013) analyzed in his research about quality in the healthcare, which 

resulted in eight important stakeholders with all their specific quality requirements (e (Papanicolas & Smith, 

2013).  

Table 1) the definition patient satisfaction was perceived to be important for every stakeholder’s group. 

Although hospitals can be found over the entire world, most hospitals are managed nationally. In the 

Netherlands, the Nederlandse Zorgautoriteit (Nza) is the supervisor of all health providers and insurances. 

This institute ensures that quality performance is reached and made transparent. One national applied 

transparency mechanism by the Nza is the key performance indicator (KPI) death rate. This KPI provides 

insight in the number of deaths within one year of a hospital. However, many practitioners argue the 

limitation of this quality definition, because hospitals have different specializations with different levels of 

risk (Papanicolas & Smith, 2013). For instance, a hospital that is specialised in heart surgery can encounter 
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more death than a specialist in knee surgery. Subsequently, a hospital in a specific region may have a larger 

population of elderly people; thus, a higher death rate due to death by age, not by treatment. Therefore, 

hospitals simultaneously release adjusted death rates, this modified KPI is controlled for diagnose and age 

(Papanicolas & Smith, 2013).  

Table 1 Stakeholders in healthcare retrieved from Mosadeghrad (2013) 

Group Definition of quality 

Patients Meeting expectations and needs 

Relatives Patient value and satisfaction 

Providers Doing the “right thing” according to “patient satisfaction” and “guidelines” 

Managers Provider and client satisfaction and efficiency 

Policymakers Provider satisfaction 

Payers Cost-effectiveness (value) 

Accreditation staff Conformance to standards 

Suppliers Doing the right thing 

2.1.2 Efficiency performance in hospitals 

Another performance parameter frequently discussed by researchers is the efficiency and effectiveness of 

a hospital. Mosadeghrad (2013) states for manager’s definition of quality the best health treatment in the 

most efficient and effective way for both the patient and the care giver. Nevertheless, in recent years the 

profit margins of hospitals has been declining significantly, hence, actions are necessary to create a shift to 

this trend. Subsequently, policy-makers has become a dominant player in stimulating hospitals to create 

cost-effective processes, simultaneously, improving the quality (Papanicolas & Smith; 2013). As a reaction 

on this external policy and internal need for change hospitals were forced to implemented advanced IS 

special designed for hospitals. Therefore, most hospitals are currently in the transformation phase for 

implementing such EHR system. Whereas, a minority still uses paper documents. Although little research 

has been about benefits EHR has on the efficiency and effectiveness of hospitals in the Netherlands, US’s 

research is much further. The reasons for this is that the EHR adoption in these countries is already in 

practice for the past 10 years. However, due to complexity of each national health system comparison of 

these countries is difficult. Nonetheless, some key findings can be translated, such as reduction of personnel 

in administration and records management. In addition, past experiences of suppliers have a positive impact 

on the learning curve of implementation (i.e. speed and effectiveness). Some hospital were lead users of 

the EHR, especially hospitals in the US, because of the technology availability then. Hence, followers in 

the market will experience benefits by technology and knowledge development during these earlier 

experiences. 
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The workflow of a hospital is as follows: the health provider (specialist) makes a diagnoses for its patients. 

Each diagnose is linked to a specific treatment, which of course will strive to cure the patient. The diagnose 

is made during the intake (consult) at the specialist. In addition, the diagnose is used for budgeting the 

treatment plan, which means that the health provider receives the budget from the health insurance 

company. Hence, if a health provider manages to cure the patient within the budget the rest amount will be 

evaluated as ‘profit’. However, the same is applicable when the care of a patient demands additional 

resources (e.g. time), the difference will be allocated as ‘loss’. Therefore, the importance for a hospital is 

to be as accurate in diagnosing a patient, since the latter occurs more frequent. The EHR will support this 

workflow completely, by documentation of patient information, planning, utilization and performance et 

cetra. EHR enables to identify process gaps easier and more quickly than previous methods. Not only 

because knowledge is shared and transferred quicker, but also because the EHR creates process adherence 

and awareness. In addition, the EHR interface decreases the amount time practitioners spend on information 

searching, therefore, increase the amount of effective face-to-face time with the patient. Moreover, EHR 

adoption in the US leads to an increase of patient satisfaction and process measures (Adler-Milstein, 

Everson and Lee, 2015). There were, however, no significant findings yet for EHR adoption on efficiency 

of the hospital. However, the researchers found that the efficiency will significantly improve over time, 

after it has had a slight reduction first. 

2.2 Learning from experience that is transferred via knowledge 

2.2.1 Introduction to organizational learning and the evolvement over time 

The organizational learning is a frequently discussed topic in current management literature (Arthur & 

Huntley, 2005; Argote, 2013). Especially, since the learning curve has proven its significant positive effect 

on the New Product Development process (Akgün, Dayan & Di Benedetto, 2008), and many other 

processes. The learning curve is originally derived from psychology research, which studied the learning 

effect on an individual (Argote, 2013). Followed from this, researchers investigated the learning curve on 

a group level. Interestingly, the same pattern occurred, which resulted in more extensive research on this 

topic (Guetzkow & Simon, 1986; Argote, 2013). Several years later, Sheshinski (1967) expanded the field 

of research by spreading this phenomenon over organizations and other industries. Another reasons for the 

increase of knowledge transfer research is the technological development in the past 25 years, which was 

followed by a completely new method of working (Bernstein, McCreless & Côté, 2007). Modern 

communication is quick, easy and broadly accessible, subsequently, hardware and software development 

enables more efficient information flows. These technological disruptions bring new advantages for 

organizations, but also many challenges.  
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2.2.2 The representation of organizational learning 

Organizational learning is the ability to create, transfer, search, and share knowledge in or outside an 

organizational environment that improves performance (Argote, 2013; Arthur & Huntley, 2005). In 

addition, organizational learning has occurred when a more efficient cumulative output is achieved over 

time. The organizational learning’s graphical representation is shown by a learning curve (Figure 1). The 

mathematical representation of the learning curve, retrieved from Argote (2013), is written as follows: 

 

 𝑦𝑖 = 𝑎𝑥𝑖
𝑏 (1) 

where 

𝑦 = number of hours per unit 

𝑎 = number of hours required to produce the first unit 

𝑥 = cumulative number of units produced through time period 𝑖 

𝑏 = the learning rate 

𝑖 = time   

 

 

Figure 1. Learning Curve 

For linear estimation purposes, Eq. (1) is redefined in logarithmic form (Eq. 2): 

 ln 𝑦𝑖 = 𝑐 + 𝑏 ln 𝑥𝑖 (2) 
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Furthermore, the 𝑏 in Eq. (1) and Eq. (2) represents the learning rate, which means that when the learning 

coefficient is high, the more quickly efficient performance is met as the result to learning. This rate is related 

to the ratio 𝑝 (Eq. (3)), which represents the progress ratio. The p rate is expressed as follows: 

 𝑝 =  2𝑏 (3) 

The progress ratio describes the effect on a unit (e.g. time, costs or quality) by each doubling of the 

cumulative output (Argote, 2013). For example, if the progress ratio is 75%, every time the cumulative 

output doubles, the cost per unit will reduce with 15%. 

2.3 Experienced based knowledge 

Organizational learning is based on the fundament of experience (Argote, 2013), more specifically, the 

ability to transfer individual experiences among other members in the organization. “By way of sharing 

information and knowledge among organizational members, enables individuals and organizations to 

reflect on the consequences of their behaviors and actions, to obtain insights from an environment where 

they operate, to understand the environment, and hence to interpret the meaning and react to it in more 

accurate approaches” (Yang, 2007, p.85). Today, with the increased information accessibility due to the 

Internet and the evolution of IT, quality insurance of information has become more important, but rather 

more difficult to assess. This transition, of the valuable data accounts for much time and focus, since it is 

must be assessed using different quality factors (Vaassen et al., 2012). Another element that addresses the 

importance of experience transfer is the risk of losing knowledge. Loss of knowledge occurs when an 

experienced person leaves the organization. This event is unfavorable and may lead to large consequences 

in the future. Thus, managing knowledge is not only important for the ability to learn, but it will prevent 

that knowledge will vanish (North & Kumta, 2014).  

Srivastava, Bartol, and Locke (2006) showed a significant influence of knowledge transfer on 

organizational performance. However, Haas and Hansen (2005) showed in their research that the use of 

electronic documents as knowledge sharing mechanisms had a significant negative effect on the 

performance. Therefore, learning from knowledge shared by colleagues had less effect on performance than 

learning from experience. Nonetheless, the study from Haas and Hansen (2005) focus fully on consultancy 

firms. These firms are very knowledge dependent for their core activities. Hence, less knowledge intensive 

companies might experience a different effect. Moreover, North and Kumta (2014) mentioned that the 

behavior of a leader affects the knowledge sharing culture. The authors argue that there are five different 

levels of knowledge management strategies and behavior. Each level is fed by a specific leadership 

behavior, since some leaders see knowledge sharing as a waste of valuable time, whereas others recognize 
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the importance and its effect on performance. Conclusively, this shows the importance of managing 

information to convert experience is a valuable asset to an organization. Therefore, Vaassen et al. (2012) 

defined eight factors that ensure high quality of information. Figure 2 depicts a schematic representation of 

the elements and clusters it in two main elements, namely; efficiency and effectiveness. The latter is divided 

into two main categories, namely; reliability and relevance. Subsequently, North & Kumta (2014) 

acknowledge the importance of the availability of information for knowledge transfer opportunities.  

 

Figure 2. Quality spectrum of information retrieved from Vaassen et al. (2012) 

2.3.1 Availability of information 

North & Kumta (2014) define three dimensions of knowledge that needs to be managed in organizations 

namely, nature, availability, and value (intellectual capital). The availability of knowledge can be divided 

into two type, explicit knowledge, and tacit knowledge. The former describes personal knowledge of a 

specific individual. Whereas, the latter represents the knowledge that is stored outside the human brain. The 

challenge, however, is transforming tacit knowledge into valuable explicit knowledge. Hence, explicit 

knowledge, in particular, can be used for learning, thus, improve organizational performance. Creating and 

transforming knowledge between explicit and tacit knowledge is defined by Nonaka and Takeuchi (1995) 

in four different strategies. These strategies are depicted in the quadrant of Figure 3.  
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Figure 3. SECI-model retrieved from Nonaka and Takeuchi (1995) 

Nonaka and Takeuchi (2014) describe socialization as the transformation from tacit knowledge to tacit 

knowledge. This transformation is a process in which individuals share their experiences. In addition, 

mechanisms of socialization are observation, imitation, and practice. Furthermore, externalization is the 

process of transforming tacit knowledge to explicit knowledge. This process is defined as scripting tacit 

knowledge into a system or database. However, this is known as one of the most challenging transformation, 

since explicit knowledge still needs support from its tacit source (e.g. human experience). Following, 

combination transforms explicit knowledge to explicit knowledge. Explicit knowledge can be exchanged 

using mail, meetings, cloud network and other communication tools. Combining explicit knowledge can 

emerge in new knowledge. Finally, the process of transforming explicit knowledge to tacit knowledge is 

called internalization. This process is the individual perception of explicit knowledge, hence learning from 

documented knowledge (e.g. user manual) (Rice & Rice, 2005; Nort & Kumta, 2014). Moreover, explicit 

knowledge is broadly available due to IT development in recent years. In addition, tacit knowledge is an 

intangible asset, therefore, a challenge to  qualify. Nevertheless, some researchers argue that explicit and 

tacit knowledge should be used as a hybrid function in an organization (Zack, 1999).   

2.3.2 Relevance of information 

Another parameter of knowledge sharing is the relevance of information that is processed and transformed 

to another person or system. Vaassen et al. (2012) define relevance of information as the level of preciseness 

of the information, the timeliness of the data and the level of understandability of the available information. 

In addition, Argote & Fahrenkopf (2016) argue that relevance of knowledge is affected by the search and 

adoption strategy of an organization. Practitioners argue that timeliness of information leads to a better 

decision performance and efficiency. For example, when a patient is treated for a specific disease, the 
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information should be available at that time of the event.  However, there are still causes that hamper the 

timeliness of information, for example, due to system failure or human failure. Nonetheless, with the 

development of IT in organizations, timeliness of knowledge is dramatically improved (DeGroote & Marx, 

2013). On the other hand, the information needs still to be processed in Information Systems (IS). This 

demands processing time and can be minimized by standardizing the IS processing method.  In addition, 

Collins & Smith (2016) mentioned that absorptive capacity (i.e. understanding the information) is 

indispensable in terms of knowledge transferring. 

2.3.3 Reliability of information 

Reliability of knowledge prevents the learner from conceiving inaccurate or wrong information from the 

messenger (Levitt & March, 1988).  Furthermore, as mentioned by Vaassen et al. (2006) three factors that 

define the reliability of knowledge information are completeness, accuracy, and exactness. In other words, 

whether the information provided incorporate all the necessary data, and if so, is this information complete 

and truthful. Thus, reliability of knowledge might be a problem in effectively transferring knowledge 

among members. In addition, unreliable information could lead to conflicts in the organization, this 

phenomenon should always be considered throughout this research.  

2.4 Knowledge transfer 

The aforementioned elements of organizational learning consist of creating, searching, transforming and 

sharing knowledge in an organization internally or externally (Argote, 2013). Especially, the latter two are 

frequently discussed in management literature. Although all four elements are essential for successful 

organizational learning, this study elaborates more on knowledge transfer and knowledge share capabilities 

of organization. Knowledge sharing is  primarily individual, whereas knowledge transfer occurs both on an 

individual level as well as a higher level exchange of knowledge. However, research shows no clear 

consensus regarding the differences and similarities between knowledge sharing and knowledge 

transferring (Argote, 2013). Therefore, in this study knowledge sharing and knowledge transfer will be 

combined, and further discussed as knowledge transfer.  

2.4.1 Knowledge as valuable asset in an organizational environment and key for learning 

Knowledge management has received more and more attention from management literature (Reagans, 

Argote, & Brooks, 2005; North & Kumta, 2014; Argote & Fahrenkopf, 2016), since the grown 

acknowledgement value for organizations (see ch. 2.2.1). Reagans, Argote and Brooks (2005) described 

three factors that enable organizational learning (Figure 4). The three factors are proficiency individual 
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workers, members ability to coordinate their activity, and knowledge transfer. As shown in Figure 4, the 

factors varies with three different levels of experience, namely; organizational experience, team experience, 

and individual experience. Each level of experience has its significant effect on organizational performance 

(Argote & Miron-spektor, 2011). Organizational experience is noted as “the cumulative production history 

of the organization” (Reagans et al., 2005 p.870), which provides the opportunity to learn as an organization 

that is gained by individuals. These opportunities are influenced by the organizational structure, culture and 

network. Whereas team experience is noted as “cumulative production history of pairs of individuals” 

(Reagans et al., 2005, p.870), and provides the awareness of who knows what, creates trust between 

individuals, and by appropriate leadership styles. Individual experience is noted as the “cumulative 

production history of any one individual” (Reagans et al., 2005, p.870), and creates the opportunity for the 

individual to become more proficient in their work by learning-by-doing, from failure or absorptive 

capacity. Table 2 represent the different definitions of knowledge transfer as defined by the relevant 

literature. In this research, the definitions of Argote & Farhenkopf (2016) and Reagans et al. (2005) will be 

used in reference to knowledge transfer. Thus, the definition of knowledge transfer is the ability of 

individuals to use knowledge over three levels of experience and the process of learning from the gained 

knowledge. Furthermore, the framework of Reagans et al. (2005) will be used as guideline through this 

chapter in which the three levels of experience will be further discussed. Eventually, the initial framework 

as depicted in Figure 4 will be transformed to a final theoretical framework that is specified for this research 

(see ch. 2.8). 

 

Figure 4 Factors of learning and level of experience (Reagans, Argote & Brooks, 2005) 
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2.4.2 The pillars that support knowledge transfer on all levels of experience 

Argote & Fahrenkopf (2016) defined three pillars that underpin knowledge transfer to create a fluent 

transfer process, namely; member, tasks and tools. Whereas members are individuals that transfer explicit 

and tacit knowledge among other members. The most effective mechanism of member’s knowledge transfer 

is personnel mobility, which is moving a member from one unit to another. Subsequently, knowledge 

transfer by tasks, mostly tacit knowledge, contains the method of transfer. For example, routine work makes 

the tasks more ease to perform and can be quicker transferred. Finally, tools are the online systems or 

software that is used to transfer knowledge (e.g. knowledge management systems). For example, similarity 

of tools enhance knowledge transfer across different members,. However, the real challenge is to cross 

these pillars. For example, the ability of a member to decode specific information derived from a knowledge 

tool (Member-tool). If organizations manage to cross members, tasks and tools actively, they will create a 

network of knowledge transferring. These pillars can also be translated to external organizations, which 

will result in strategic alliances and collaborations between multiple organizations (Simonin, 2004). For 

this study’s purpose, the primary focus will go to the tools aspect of knowledge transfer, because the 

potential in Dutch hospitals. Nonetheless, members and tasks will be used for crossing purpose if necessary. 

Table 2 Definitions of knowledge transfer 

Factor Explanation Operation Implication Reference(s) 

Knowledge transfer “The ability of individuals to 

use knowledge accumulated 

three levels of experience” 

(p.870) 

Analysis at 

teaching 

hospitals 

Learning from different 

levels of experience 

has a significant impact 

on performance 

Reagans et al. 

(2005) 

Knowledge transfer “The process through which 

one social unit learns from 

or is affected by the 

experience of another unit” 

(p.146) 

Literature review Create a learning 

network by shifting 

three pillars of 

members, tasks, and 

tools 

Argote & 

Fahrenkopf 

(2016) 

Knowledge transfer Knowledge acquired from 

others lead to beneficial 

result for the organization 

 

Literature review The performance of the 

units can be improved 

through knowledge 

transfer.  

Argote (2013) 

Knowledge transfer "Dyadic exchanges of 

organizational knowledge 

between a source and a 

recipient unit in which the 

identity of the recipient 

matters” (p.61)  

96 ERP 

implementation 

projects at 

consultancy 

firms 

Knowledge transfer is 

influenced by 

knowledge-related, 

motivational, and 

communicational-

related factors 

Ko, Kirsch & 

King (2005) 
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2.5 Organizational level of experience to create a cooperative learning atmosphere 

As discussed by Reagans et al. (2005) the highest level of learning by knowledge transfer is the 

organizational level. In addition to the authors, Argote (2003) argues that knowledge transfer by 

organizational level is influenced by organizational structure, organizational culture, and knowledge 

networks and alliances; subsequently, the individual mobility and practices in these three factors. The 

following three paragraphs will elaborate more on these concepts.  

2.5.1 Organizational structure as fundament for knowledge transfer 

Organizational learning and the learning curve are influenced by many factors, all stimulating or hampering 

learning mechanisms (Argote, 2013). Firstly, the organizational structure has a crucial role in facilitating 

the learning behavior in an organization (Zhang & Baden-Fuller, 2010). Table 3 provides a summary of the 

definitions associated with structure as mentioned in the available literature. The organizational structure 

defines the internal and the external activities of an organization, and the interdependencies between them. 

The former contains elements such as, centralized/decentralized organizations, employees, policies, size 

and strategies. Whereas the latter is about building and maintaining long-term relationships and alliances 

with external organizations (Lee, 2001). In addition, alliance strategies are also applicable internally for 

multiunit organizations (Tortoriello, 2013). Moreover, Zhang and Baden-Fuller (2010) argue that 

centralized based organizations with a broad knowledge can overcome more hurdles in problems derived 

from knowledge sharing (e.g. leakages). While organizations with deep knowledge and a decentralized 

structure have a higher risk for knowledge transfer. However, Jansen, van den Bosch and Volberda (2006) 

claim that decentralized organizations do facilitate learning new tasks. Thus, this addresses a conflict in the 

literature, but the authors do mention specific fields of knowledge transfer, which could mean that type of 

tasks moderates the effect of learning in decentralized organizations. Additionally, Walumbwa, Hartnell & 

Misati (2017) argue that organizations should select leaders with a central vision on them who adhere 

organizational norms and values. In addition, prioritize the development of these leaders, since these 

characteristics have a positive effect on knowledge transfer, this will be further discussed in Chapter 2.6.2. 

Conclusively, this paragraph provides understanding in the tradeoffs for structure decisions to optimize the 

knowledge transfer on organizational level.  
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Table 3 Definitions of organizational structure 

Factor Explanation Operation Implication Reference(s) 

Centralized / 

decentralized 

structure 

Centralized organizational 

structure neutralize the 

influence of knowledge 

Conducted research in 

pharmaceutical 

industry 

Organizational 

structure moderates 

internal knowledge to 

acquire external 

knowledge 

Zhang & Baden-

Fuller (2010) 

Centralized / 

decentralized 

structure 

“decentralization of decision 

authority may be required to 

execute tasks and initiate ideas 

for improving existing 

products and services or 

enhancing customer service 

quality” (p.18) 

Empirical research in 

financial service 

industry.  

Decentralized structure 

enhance learning 

Jansen, van den 

Bosch & 

Volberda (2006) 

2.5.2 Organizational learning only applicable if the culture accepts it 

Another element that influence the organizational learning via knowledge transfer is the culture of an 

organization (Janz & Prasarnphanich , 2003; Argote, 2013). The definitions provided in relevant literature 

is represented in Table 4. In general, organization culture is the way an organization works internally, in 

other words, deeply seated values and beliefs shared by personnel in an organization (Hofstede, 1998). In 

addition, an organizational culture that stimulates risks taking behavior, simultaneously create acceptance 

for making failures are more innovative. In addition, Edmondson (1999) argues that a defensive culture 

(i.e. psychological safety) speeds up the learning curve as well. Therefore, a defensive organizational 

culture that stimulates taking risks result in an innovative organization that facilitating active learning. 

Although organizational culture is crucial in achieving an agile and learning organization, it is the most 

difficult element for change (Janz & Prasarnphanich, 2003; Batras, Duff & Smith, 2014). This because 

individual members within the firm might create resistance to these changes due to the evoked uncertainties. 

In addition, individual behavior also influences the learning effect (Argote, 2013). Therefore, Edmondson 

(2011) defined nine reasons for failure of an individual from blameworthy (i.e. deviance behavior, in 

attention, lack of ability, and process inadequacy) to more praiseworthy reasons (i.e. task challenge, process 

complexity, uncertainty, hypothesis testing, and exploratory testing). Thus, organizations should strive to 

build a learning culture, where people feel pleasant with learning from failure and taking risks. In this 

research, the culture will be established based on the number of incidents reported by members of the firm. 
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Table 4 Definitions of organizational culture 

Factor Explanation Operation Implication Reference(s) 

Defensieve 

culture 

Psychological safety facilitate 

learning, because it removes 

concerns for reactions of others 

Empirical research to 

test the theory 

Structure and culture 

influence the 

performance 

Edmondson 

(1999) 

Culture 

change 

“Effort spent in creating a 

knowledge-centered culture will 

be rewarded with higher levels 

of knowledge-related activities 

like cooperation and learning” 

(p.371) 

Empirical research by 

taking surveys from 

higher educated. SEM 

was applied for testing 

Knowledge-centered 

culture increases 

organization’s ability 

to learn 

Janz & 

Prasarnphanich 

(2003) 

Culture 

change 

Those “who are seeking to 

influence change in their own 

organizations need to analyze 

the culture of the targeted 

subgroup, as well as the 

broader culture of the 

organization, to identify the 

most conducive settings for 

change.” (p.73) 

Review of existing 

literature and models. 

Although culture 

change is difficult, 

there are strategies that 

enable change 

Batras, Duff & 

Smith (2014) 

2.5.3 Knowledge Network & Alliances to stimulate knowledge transfer (inter-) organizationally 

Building knowledge networks and alliances influences once ability to learn for an organization. Especially, 

this enhances knowledge transfer between multiple units, with large benefits as a result. Table 5 depicts the 

definitions of knowledge networks and alliances as discussed in several articles. First, individuals tend to 

build networks internally to generate a knowledge transfer atmosphere (Tortoriello, 2013). Once this 

internal knowledge network is created the  barrier of sharing and transferring information will be reduced. 

However, risks of missing out information from outsiders will simultaneously emerge, because outsiders 

will be avoided for their input. Another method of generating external knowledge is strategic alliances, 

firms frequently strive to create a valuable alliance that shares its knowledge and generate new ideas to 

increase performance. Although strategic alliances are frequently associated with external firms or 

organization, it is also applicable for multi-unit firms (Hansen, 2002). Nevertheless, formulate agreements 

that protects a firm’s intellectual property are very important. Facilitators of knowledge transfer between 

organization and its environment are named boundary spanners (Pawlowski & Robey, 2004). Moreover, 

Hansen (2002) splits networks into two parts, one side is the indirect relations and the other direct relations. 

In addition, Hansen (2002) argues that the length of alliance has a significant negative effect on the 

knowledge output. With length of alliance he defines the amount of chains between indirect relations. 

Nevertheless, direct relations and narrow indirect relations will stimulate transferring, subsequently, 

stimulate the ability to innovate (Simonin, 2004). This research will provide insights in the current 

knowledge networks between hospitals, and tries to analyze the value it a for a hospital.  
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Table 5 Definitions of knowledge networks & alliances 

Factor Explanation Operation Implication Reference(s) 

Network 

Those units that have related 

knowledge for a focal task, and the 

established (in)direct interunit 

relations connecting these units. 

Empirical research at a 

multinational 

electronics company. 

the length of alliance 

has a significant 

negative effect on the 

knowledge output. 

Hansen (2002) 

Network 

“…occupying advantageous 

positions in the organizational 

network structure might be a 

necessary but not sufficient 

condition to support individuals’ 

ability to generate innovations” 

(p.10) 

Empirical research 

using questionnaires at 

large multinational 

firms 

Building a knowledge 

network enhance 

knowledge transfer 

Tortoriello 

(2015) 

Strategic 

alliance 

“…desire and will of an 

organization to learn from its 

partner or collaborative 

environment”. (p.409) 

Empirical research 

using questionnaires 

from 147 mid-large 

multinationals 

Describes three factors 

that hamper and 

facilitate learning in 

alliances  

Simonin (2004) 

 

2.6 Team level of experience  

Another degree of organizational learning is team level. In addition, team level of experience is also 

associated to knowledge transfer; hence, the multiple dotted lines in Figure 4. This level is influenced by 

the level of trust created by the leader, the availability of training for further development, and most 

importantly the ability of knowing who knows what (Reagans et al., 2005). Knowing who knows what is 

also associated with blaming other for incidents (Tjosvold, Yu & Hui, 2004), and transactive memory 

(Argote & Fahrenkopf, 2016). 

2.6.1 Knowing who knows what is the key to knowledge transfer 

In the past few years, internal teams in organizations have emerged significantly. These teams have the 

purpose to react on disruptions using well though through decisions. Hence, organizational learning is also 

reflected to team learning. However, research has shown that individuals in teams react defensively when 

mistakes occur and neglect learning from it (Tjosvold, Yu & Hui, 2004). In addition, individuals tend to 

blame others for the mistakes (Edmondson, 2011). See Table 6 for the definitions as discussed in the 

literature. Organizations tried to overcome the blame game reactions within the team by extensive training. 

Nevertheless, no significant effect was shown on the learning curve of the team. Mistakes, however, will 

happen frequently in these challenging environments (Edmondson, Bohmer & Pisano, 2001). Edmondson 

et al. (2001) mentioned that the speed of these changes, and therefore, speed of decision making is 
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frequently the biggest challenge. The researchers analyzed successful learning teams on common patterns, 

and discovered three common themes, namely, the initial teams were designed for learning, members were 

highly motived by the leader, and the environment was perceived to be safe to make mistakes. Although 

the latter is a direct consequence of organizational culture, which is already discussed in this study, the 

other two are also interesting topics, because Edmondson (2004) claims that team that learn effectively are 

more likely to implement new developments more successfully. Therefore, designing a team that will learn 

from their mistake will be more beneficial to the organization. Team members should be selected based on 

the previous experiences, when the experiences are more similar they will be able to learn more. This is in 

line with Reagans et al.’s (2005) thinking, they argue that teams designed on experience creates “knowing 

who knows what” (Table 6). However, this is contradictory to the human performance literature, which 

states that diverse teams achieve a higher performance (Argote & Miron-Spektor, 2011). Another element 

that successor for team learning is understanding the influences of transactive memory (Table 6), which 

could be embedded using tools (Argote, 2013) These tools (i.e. system) collects, encode, store and retrieve 

knowledge from information sources, and is value for knowing who is best with which specific tool in the 

organization (Argote & Fahrenkopf, 2016). Argote & Fahrenkopf (2016) argue that companies in a dynamic 

environment should have strong network relationships that enable teams to quickly respond to 

environmental change using such transactive memory tool. Subsequently, this tool can also be used for 

disseminative purpose. Conclusively, this paragraph provides insights in the value of knowing who knows 

what in an organization. Therefore, this research address certain level of attention to this phenomenon by 

analyzing whether members know where to go to when support is needed.  
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Table 6 Definitions of knowing who knows what 

Factor Explanation Operation Implication Reference(s) 

Avoid 

blame-

game 

“Open problem solving is an 

approach to learning that is more 

likely to generate positive team 

outcomes, including learning from 

mistakes, than the approach 

characterized by a blame- 

orientation” (p.1225) 

Empirical research 

using questionnaires 

at teams from 

organizations in 

Shanghai 

Team interaction and 

interdependence 

influence learning. 

However, teams are 

more blame-oriented 

Tjosvold et al. 

(2004) 

Avoid 

blame-

game 

“Failure and fault are virtually 

inseparable in most households, 

organizations, and cultures. Every 

child learns at some point that 

admitting failure means taking the 

blame. That is why so few 

organizations have shifted to a 

culture of psychological safety in 

which the rewards of learning from 

failure can be fully realized.” (p.49) 

Empirical research 

by interviewing 

executives of 

different companies  

Organizations are 

unable to create a 

learning environment 

for teams, because   

Edmondson 

(2011) 

Knowing 

who knows 

what 

“Is critical for defining roles and 

responsibilities inside the team and 

for assigning the most competent 

person to each role.” (p. 872) 

Empirical research 

using data from 

archival sources in 

the surgical and 

operative 

environment 

Allocate the best 

resources available on 

the right spot in the team 

Reagans et al. 

(2005) 

Transactive 

memory 

“A transactive memory system is a 

collective system for encoding, 

storing, and retrieving information” 

(p.156) 

Review of existing 

literature and 

models. 

Transactive memory is 

the place where 

information is encoded, 

stored and retrieved. 

This could be in the 

form of a database or an 

advanced tool.  

Argote & 

Fahrenkopf 

(2016) 

2.6.2 Lead to learn 

Leadership is one of the aforementioned constructs that enables and stimulate individual learning and team 

learning. Table 7 provides a summary of the definitions from the associated literature, and the implication 

retrieved from this definition. In this part the available leadership styles will be analyzed that enable 

successful knowledge transfer in an organization. Furthermore, it provides insights in different tradeoff 

made by organizations in selecting an appropriate leader. A successful team leader as mentioned by 

Pawlowski and Robey (2004) are teams that were stimulated by the leader, and acknowledged the 

importance of knowledge. Furthermore, problems that were not seen as an organizational challenge had 

major impact on the successfulness of teams; hence, the challenge for leaders to shift the vision of the 

members towards an organizational context. Subsequently, Bernstein, McCreless, and Côté (2007) claim 
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that in order to create adoption of knowledge tools and learning behavior in an organization, appropriate 

leadership styles are crucial. These styles are important, because tools facilitates new workflows that is 

often perceived to be completely different oppose the old method. This creates resistance from subordinates 

for the changes, which slows down the adoption or sometimes eventually fail. In addition, Edmondson 

(2004) showed that for strict leadership styles that enhance blame-game behavior, less operating errors were 

detected. This is contradictory in comparison to the aforementioned literature, an explanation could be that 

subordinates are not willing to share mistakes, this is dangerous especially in a healthcare environment. 

Moreover, Filippini, Güttel, and Noselaa (2012) mentioned that for each level of novelty (i.e. exploration 

and exploitation), different styles of leadership are applicable. For example, exploiting learning is facilitated 

by a participative or collaborative leadership style. Whereas, directive or coercive leadership style are 

associated with explorative learning in an organization (Levina & Vaast, 2005). Another characteristic of 

current leaders are, that they are chosen on their technical skills rather than their management skills, which 

results in leaders with limited attention towards team learning. Although most teams consist of technical 

skilled managers, the teams with management skilled managers were more likely to succeed.  Therefore, 

the leader should acknowledge the urgent of the new procedure or decisions, and that close collaboration 

and learning is required. However, Srivastava, Bartol, and Locke’s (2006) results showed no significant 

effect for empowering leadership on organizational performance, therefore, leadership does not mediate 

between learning and performance. Although the findings were not significant on leadership, they strongly 

advice for organizations emphasized the importance of leadership influences. In addition, leadership should 

create an environment where constant development is essential, besides, where the culture of trust and 

psychological safety to improve knowledge transfer. This research tries to investigate the leadership style 

applied within hospitals, and the style applied for adopting new tools. 
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Table 7 Definitions of team leadership 

Factor Explanation Operation Implication References 

Leadership 

Participated leadership within a 

company results in small scale 

improvements 

Empirical research by 

interviewing multiple 

managers and 

members of 

knowledge 

management projects 

Participated and 

collaborative 

leadership style 

stimulates exploiting 

learning.  

Filippini et al. 

(2011) 

Leadership 

“Leadership is essential for 

creating a climate 

characterized by psychological 

safety and for promoting 

collaborative problem solving 

focused on patient safety”. 

(p.8) 

Empirical research at 

different hospital unit 

analyzing the 

influence of leadership 

on errors. 

Collaborative 

leadership stimulates 

learning, because 

subordinates feel free 

to address mistakes on 

the work floor. 

Edmondson 

(2004) 

Leadership 

Leadership who prioritize and 

set clear goals enables an 

organization quickly to adopt a 

new tool, subsequently, 

explore more effective 

workflows. 

Comparative research 

using two empirical 

case studies  

Directive leadership 

helps to adopt new 

tools, especially for 

those with large 

influence on workflow, 

and avoid boundary 

spanning 

Levina & Vaast 

(2005) 

Leadership 

“Without leadership, 

employees will struggle with 

the implementation of the new 

IT, and the potential benefits of 

the new IT will not be 

realized”. (p.23) 

Historical research in 

the ongoing 

constraints of IT 

adoption in healthcare. 

Although supportive 

leadership is essential 

for adopting a new 

tool, different 

leadership styles 

stimulate adoption and 

learning.  

Bernstein, 

McCreless, & 

Côté (2007) 

 

2.7 Individual level of experience  

Another degree of organizational learning by knowledge transfer is individual level. This level is influenced 

by gaining experience via de construct learning-by-doing and learning-from-failure, and the ability to 

acquire, retain, and forget knowledge from an individual. The following two paragraphs will elaborate more 

on these constructs. 

2.7.1 Learning-by-doing and learning-from-failure as drivers for knowledge transfer 

Management literature frequently addresses the necessity of individual learning in order to create team and 

organizational learning (Pisano, Bohmer, & Edmondson, 2001: Argote & Miron-Spektor, 2011). Reagans 

et al. (2005) define individual experience as an increase in performance over executing multiple tasks over 

time, and is denoted as “cumulative production history of any one individual” (Reagans et al., 2005, p.870). 
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In addition, learning experience can be represented by the mechanisms learning-by-doing and learning-

from-failure. Each mechanism has the output that individual learning has occurred. This heuristic learning 

is largest influencer on the cumulative performance, however, this is insufficient to create organizational 

learning by itself. Therefore, Pisano et al. (2001) argue that organizations should implement tools that 

capture knowledge and transfer it to another member. In addition, individuals learn more from the having 

different roles within the organization, and has an inverted U-shape (Reagans et al., 2005). 

According to Argote and Miron-spektor (2011), the learning behavior depends over the novelty of each 

task. In addition, March (1991) defines two different levels of novelty, exploitation (also referred to as 

single-loop learning) is the incremental innovation of existing tasks by repeating, whereas exploration (also 

referred to as double-loop learning)  is the seeking for radical new tasks and learning from these tasks. 

Furthermore, Roberts et al. (2012) argue that exploration and exploitation received much more attention 

from organizational learning research, and mentioned that novelty are the pillars for emerging literature. 

Recent studies showed that organizations should find a balance in exploit current tasks while actively 

explore new ones, this phenomenon is referred to as ambidexterity (Raisch et al., 2009; Filippini et al., 

2012). Moreover, Filippini et al. (2012) mentioned that knowledge management initiatives can facilitate 

organizational ambidexterity, subsequently, generating a creating, searching, transforming, and sharing 

learning behavior. In knowledge management literature ambidexterity is sometimes referred to as 

transformative learning (Roberts et al., 2012). Transformative learning is the ability to combine newly 

gained knowledge with already existing experience and knowledge. The challenge, however, is to select 

and create the most value from each source to develop a newly transformed knowledge. Moreover, Ko, 

Kirsch and King (2005) found that intrinsic motivation had a more significant effect on knowledge transfer 

in comparison to extrinsic motivation. Moreover, practitioners demand additional attention to this specific 

topic, because one-third of the attempts to transfer knowledge within the same organization had 

unsatisfactory results and were finally discharged (Argote & Fahrenkopf, 2016). Furthermore, Argote, 

McEvily and Reagans (2003) define three mechanisms from their literature study that enhance knowledge 

transfer, namely, ability, motivation and opportunity. Ability is the experience through training of practice 

that creates the capacity to understand knowledge better. Followed, motivation is the willingness to transfer 

knowledge with members of the firm, social rewards, intrinsic rewards, and corporate support might 

enhance motivation. Finally, opportunity is the freedom to learn, which means that the individuals and 

teams need the proper tools and support to transfer knowledge successfully.  
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Table 8 Definitions of individual learning and experience 

Factor Explanation Operation Implication Reference 

Individual 

experience 

“Learning-by-doing … plays 

a central role in the adoption 

of new technologies” (p.766) 

Empirical research at 

surgical units from 16 

hospitals. 

Cumulative experience, 

and tools for capturing 

knowledge improves 

performance. 

Pisano at al. 

(2001) 

Individual 

learning 

“the time individuals take to 

complete a task, and the 

number of errors they make 

decreases at a decreasing 

rate as individuals gain 

experience with the task” (p. 

871) 

Empirical research 

using data from 

archival sources in the 

surgical and operative 

environment 

Individual experience and 

knowledge increases 

performance 

Reagans et al. 

(2005) 

Learning-by-

doing 

“Heterogeneous experience 

has been found to increase 

learning outcomes more than 

homogeneous experience” 

(p.1127) 

Framing a theoretical 

framework using 

existing literature to 

stimulate learning in 

the future. 

Members will learn more 

from new tasks and 

different tasks than from 

doing the same thing. 

Argote & 

Miron-

Spektor 

(2011) 

Ambidexterity 

Organizations can enhance 

performance by 

simultaneously exploiting 

existing capabilities and 

explore new ones.  

Discuss the issues 

organizations 

currently face in 

achieving an 

ambidextrous 

environment 

Most effective teams are 

ambidextrous   

Raisch et al. 

(2009) 

Transformative 

learning 

“Transformative learning 

combines new knowledge with 

existing knowledge, thereby 

allowing firms to effectively 

assimilate valuable external 

knowledge” (p.629) 

Systematic literature 

review using 98 

scientific articles 

Similar to ambidexterity, 

but then in a knowledge 

management environment 

Roberts et al. 

(2012) 

2.7.2 Acquire and retain Knowledge and the effect on the absorptive capacity 

More organizations see knowledge as a valuable asset, therefore, resources spend on knowledge has grown 

rapidity. There are several ways how to exploit and gain knowledge. A frequently used method is the 

acquisition of knowledge, such as hiring new employees. Another method to exploit or gain knowledge is 

by moving an individual to another business unit (Reagans et al., 2005; Argote & Fahrenkopf, 2016). 

Furthermore, Casmisón and Fóres (2010) defined two topics that address external knowledge, namely, the 

process acquisition and assimilation (PACAP) of external knowledge, and the transformation and 

exploitation (RACAP) of the external knowledge. These topics, however, are not a simultaneous process, 

for instance, the (tacit) knowledge gained from new employees (PACAP) are not directly transformed 

(RACAP), since this might expand and developed over time. Another element that influence the process of 

knowledge acquisition and transformation is the absorptive capacity of an individual (Ko et al., 2017). The 

absorptive capacity is defined as the ability to create, sustain and gain value from external knowledge 
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(Casmisón and Fóres, 2010). Every individual can perceive knowledge on a different manner than another 

member. Subsequently, the deep nested topic in a senders message (i.e. knowledge transfer) can be 

understood differently. Therefore, three vocal areas, namely; source, channel and recipient, are sensitive to 

noise in the transformation process and demand additional attention (Roberts et al., 2012).  

If an organization becomes less hierarchical, the need for a formal method of knowledge transfer such as 

advice giving and receiving increases (Sussan & Siegal, 2003). The better the quality of the message, the 

quicker the information is perceived to be useful, hence better adopted. In addition, development in IT 

increases absorptive capacity which enables learning-by-doing. Nevertheless, absorptive capacity 

strengthens the understandability of new information technologies. Roberts et al. (2012) defined four 

streams that influence the knowledge adoption using IT in an organization, namely; business-IT knowledge, 

Knowledge Transfer, IT Assimilation, and IT Business Value (Table 9). 

Table 9. Four main streams of knowledge adoption using IT retrieved from Roberts et al. (2012) 

Stream Definition The role of IT 

Business-IT 

Knowledge 

A subset of the firm’s absorptive capacity, 

business-IT knowledge impacts performance an 

effectiveness 

Nominal: Researchers invoke a nominal view of the 

IT artifact 

Knowledge 

Transfer 

A recipient’s absorptive capacity impacts the 

level of knowledge transfer 

Nominal: Researchers tend to omit IT when 

investigating absorptive capacity and knowledge 

transfer 

IT 

Assimilation 
Absorptive capacity influences IT assimilation 

Proxy: IT is often a complex innovation that diffuses 

throughout an organization 

IT Business 

Value 

IT business value can be derived from the 

synergistic effects of absorptive capacity and IT 

capabilities 

Tool: The IT artifact is characterized as either an 

information processing or productivity-enhancing 

tool that can facilitate a firm’s absorptive capacity. 

Nevertheless, concern arise about information overload since more attention has gone to acquiring and 

retaining knowledge and the emerged IT development. Information overload will diminish the usefulness 

of the information, thus, it has a negative influence on the benefits from knowledge transferring and sharing 

(Levina & Vaast, 2005). Therefore, more responsibility has gone to the IT managers of a knowledge system 

that managed the knowledge availability. Especially, when knowledge is transferred and shared inter-

organizationally. In addition, Pawlowski and Robey (2004) argue that IT professionals should manage 

knowledge brokering to enable organizational learning. The authors divide this knowledge brokering 

process in practice and structure to create understanding among this topic between IT professionals.  
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Table 10 Definitions of individual ability to transfer knowledge 

Factor Explanation Operation Implication References 

Absorptive capacity 

“ability to learn from 

external knowledge 

through processes of 

knowledge 

identification, 

assimilation and 

exploitation”. (p. 708) 

Empirically validate 

literature using data 

from Spanish 

industrial firms. 

PACAP and RACAP 

are measurements for 

absorptive capacity and 

should be taken care of 

considering increasing 

the absorptive capacity 

of an individual 

Camisón & Forés 

(2010) 

Absorptive capacity 

“the ability, assimilate, 

transform, and apply 

external knowledge”. 

(p.626) 

Systematic literature 

review using 98 

scientific articles 

Absorptive capacity 

can either be an asset, 

ordinary capability or 

dynamic capability. 

Understanding this will 

stimulate performance 

and flexibility 

Roberts et al. 

(2012) 

Knowledge 

brokering 

“facilitate the transfer 

of knowledge among 

organizational units, 

thereby contributing to 

organizational 

learning.” (p.646) 

Empirical research 

using semi-structured 

interviews at IT 

professionals 

In order to achieve 

organizational learning 

individuals should 

manage knowledge 

brokering by tools to 

create understanding. 

Pawlowski & 

Robey (2004) 

 

2.8 Final theoretical framework. 

The findings from this literature review are translated into a final theoretical framework (Figure 5). This 

framework is used as fundament throughout this research. The design of this framework is based on the 

initial framework as discussed in Chapter 2.4.1 from Reagans, Argote, and Brooks (2005). This framework 

contains constructs that are associated with performance, experience, and knowledge transfer, which will  

be used as guidelines throughout this research and support the empirical findings. The pillars Argote and 

Fahrenkopf (2016) (ch 2.4.2) and the research question (ch. 1.5) are included in the framework. Moreover, 

this framework shows that knowledge transfer can be split up in three levels, each containing three 

constructs. The structure of this report will follow the same three levels namely, organizational level, team 

level, and individual level. Hence, we analyze for each level of knowledge transfer the impact on 

performance.  
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Figure 5 Research Framework 
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3 Methodology 

This chapter describes the methods used to conduct this research, subsequently, method of analyzing the 

aforementioned research question. First, the empirical context is described and how the constructs were 

derived. Second, the methods of collecting the necessary data for statistical support are discussed. Finally, 

the measures and method of analysis are discussed.  

3.1 Empirical context 

In the past few years, hospitals are changing their processes to a more digital environment, for example by 

implementing Electronic Health Record (EHR), which is used as knowledge transfer tool throughout the 

entire organization. However, the adoption of such transformation requires a lot time, intensive training and 

willingness to change. Furthermore, professionals still experience more registration load, subsequently, 

additional efforts in optimizing their workflows. This research aims to analyze the influence of such 

knowledge transfer tools as the EHR on an hospital’s performance. In addition, this study tries to address 

whether learning from such knowledge transfer tools occurs. 

To test the influence of EHR on the efficiency of a hospital and to identify key drivers and barriers 

organizations face after implementing such tool, three levels of analysis will be conducted based on the 

research framework. The analysis in this study are divided over organizational level analysis, team level 

analysis, and an individual level analysis separately. Finally, as stated in the literature these three levels are 

connected , hence the underlying relationship will also be analyzed. 

3.2 Data Collection 

3.2.1 Quantitative data collection for organizational level analysis among Dutch hospitals 

An extensive database is created to analyze whether the EHR has an effect on the efficiency of a hospital. 

The annual reports from all hospitals are reviewed and transformed into the database. As a result an database 

is created with 80 observations and 25 variables; such as, name, place, size, profit, and other performance 

indicators. Subsequently, for each hospital the EHR supplier and go-live (announcement) are retrieved from 

additional news publications. Furthermore, information is retrieved from a public database 

(www.ziekenhuistransparant.nl) for additional insights in specific key indicators, such as the efficiency 

performance. These parameters are often not available in annual reports, nevertheless, in case of deviating 

numbers, the publications in annual reports are leading in this research. For comparing reason, efficiency 
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and quality indicators from 2013 and 2015 are added to the database. In addition, an efficiency indicator of 

2016 is published while this research is conducted. Although the annual reports for 2016 were not published 

while conducting this research, one efficiency indicator for 2016 is published at www.ziekenhuis-

transparant.nl. Therefore, this indicator for 2016 is included in the database, because this information might 

add value for this research. Table 11 contains the summary of the data sample. The standard deviation of 

the variable Unexpected Long Hospitalization (ULH) in 2015 is 0,031, indicating that each coefficient is 

very close to mean.  

Table 11 Sample summary 

 2015 

Number of hospitals 80 

Average number of beds 561,16 

Average Unexpected Long Hospitalization 13,8% 

Average internal incidents reported 12,02 

Average Hospital Standardized Mortality Ratio 98,31 

Average profit  €  21.652.426,79  

Average Full Time Equivalent 2491,11 

Average number of patients hospitalized 23818,115 

3.2.2 Quantitative data collection for team level analysis 

The team level analysis will create understanding on the perceived effect the EHR in three months after go-

live on six different elements. In addition, the data provides insights in how the scores are allocated over 

the different teams in the organization. The organizational level data is secondary retrieved from hospital 

Alpha (for privacy reasons the exact name of the hospital is anonymized). The data consist of questionnaires 

conducted at 440 employees (22,3% of the population) from the hospital. The 440 respondents are divided 

over 12 departments/functionalities of which the nurses are the largest group containing 136 respondents. 

Unfortunately, these questionnaires were conducted via the EHR supplier EPIC, and therefore, the raw data 

is not available for analyzing purpose. 

3.2.3 Qualitative data collection for individual level analysis 

For the individual analysis, interviews were held within two different hospitals namely, hospital Alpha and 

hospital Beta. Hospital Alpha is the same hospital as from the secondary data, and went live with EHR at 

the end of 2016. Furthermore, hospital Beta is a hospital with a similar supplier for their EHR and 

experienced their go-live moment in 2011. Hospital Alpha is approached to analyze short-term drivers and 

barriers, subsequently, Beta for their long-term drivers and barriers. Each individual is interviewed using 

semi-structured interviews (0), and completely transcribed for analyzing purpose (Appendix J, section 
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Error! Reference source not found., Error! Reference source not found., Error! Reference source not 

nd., & Error! Reference source not found.). The interview consists of thirteen question divided over five 

topics. Of the interviewees, two have a top management function, one has an IT function, and one 

interviewee is an end-user of the EHR. 

3.3 Measures and definitions 

3.3.1 Independent variable 

Electronic Health Records (EHRL): The dummy variable EHRL is made for analyzing purpose, which 

represents all hospitals that went live with the EHR before the third quartile of 2015. This cut-off point is 

established based on the fact that the database contains values from 31-12-2015; therefore, the results of 

hospitals with an EHR go-live after quartile three of 2015 will have disproportional and unrealistic influence 

on the output. In addition, the first results from adopting such tool can be visualized after six months of 

implementation. Hence, hospitals with go-live before 31-6-2015 will be included to the variable EHRL (Eq. 

4). This dummy variable consist of either a 0 or 1 for which the former are hospitals without an EHR go-

live before quartile 3 of 2015. Whereas, the latter consist of all hospitals with their EHR go-live before the 

aforementioned date.  

 
𝐸𝐻𝑅𝐿 = ∑ 𝐸𝐻𝑅𝐻

𝑛

𝑡<𝑄3 2015

 
(4) 

where; 

T = time of go-live 

L= live <q3,2015.  

H= hospital 

 

Internal Incidents Reported (IIRH): The variable Internal Incidents Reported is a variable based on the 

number of internal incidents that were reported to the Dutch Health Inspection (DHI) in 2015. Hospitals 

actively monitor their incidents that were reported by the members of the organization. According to the 

annual reports, the total amount of incidents reported by members are 163.922 (µ= 3278,44). Subsequently, 

it is the hospital’s responsibility to analyze the incidents, and address them if necessary. However, it is 

mandatory to report extreme events to the DHI. Over 2015, there were 541 IIR to the DHI (µ=12,02). Thus, 

from all the reported incidents by the members of the hospital 0,33% is reported to the DHI. Moreover, 

extreme events are defined by the DHI as an unexpected or unforeseen event with direct consequences on 
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the organizational quality, with death of a patient or serious harmful injury as result (DHD, 2017). 

According to hospital’s management, the majority of the incidents were not acknowledge as extreme events.  

Hospital Standardized Mortality Ratio (HSMRH): The variable Hospital Standardized Mortality Ratio 

(HSMR) provides insight in the quality performance for a hospital. The HSMRH calculates the difference 

between the predicted death and the actual deaths of a specific hospital. The predicted deaths are established 

based on the patient profile, controlled for age, gender, social-economic appears, seriousness of disease, 

urge of hospitalization, comorbidity, and month of hospitalization. The determinants of the variable are 

published by each hospital; subsequently, processed by the Central Bureau voor de Statistiek (CBS) in to 

the HSMRH using Eq. (5).  

 𝐻𝑆𝑀𝑅𝐻

𝐴𝑐𝑡𝑢𝑎𝑙 𝑑𝑒𝑎𝑡ℎ𝑠𝐻

𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑑𝑒𝑎𝑡ℎ𝑠𝐻
× 100 (5) 

3.3.2 Dependent variable 

Unexpected Long Hospitalization (ULHH): The independent variable, as defined in chapter three of this 

study, refers to the efficiency of a single hospital (Eq. 6). An efficiency indicator for hospitals is the 

unexpected long hospitalization (ULH), which is operationalized by dividing each even that a patient is 

50% longer hospitalized than initially expected from the total number of hospitalized patients. The patient 

diagnosing is made during the intake (i.e. first consult) in the hospital. The specialist reviews the symptoms 

of the patient, and based on their experience, available information (e.g. patient’s age), and standardized 

guidelines they are obligated to create a treatment plan, with an expected release date included. If the 

expected release date is exceeded for more than 50% of the time, it must be reported to the Dutch Health 

Inspection. The total number of times the event occurred in the Netherlands is 246.587 in 2015. The total 

amount of hospitalized patients over 2015 was 1.786.862, which results in an overall ULH of 13,8%. Hence, 

the ULH for each hospital is denoted as ULHH.  

 𝑈𝐿𝐻𝐻 =
50% 𝑡𝑜𝑜 𝑙𝑜𝑛𝑔 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑𝐻

𝑇𝑜𝑡𝑎𝑙 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑
× 100% 

(6) 

3.3.3 Control variable  

There are control variables defined and added to the database to analyze the impact and relationship among 

the different variables. The following variables are included to data set namely, size (i.e. number of beds), 

EHR supplier, and type of hospital (i.e. University Medical Centre or normal).  
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Table 12 Measures and definitions summary 

Variable Definition Operationalized Total average 2015 

ULHH 
Unexpected Long Hospitalization 

for hospital H 

50% 𝑡𝑜𝑜 𝑙𝑜𝑛𝑔 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑𝐻

𝑇𝑜𝑡𝑎𝑙 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑
× 100% 13,8% 

IIRH 
Number of incidents reported to the 

DHI for hospital H 
∑ 𝑇𝑜𝑡𝑎𝑙 𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑡𝑠𝐻 − 𝑓𝑜𝑟𝑒𝑠𝑒𝑒𝑛 𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑡𝑠𝐻 

𝑛

𝐻=1

 12,02 

EHRL 
Hospitals with EHR go-live before 

Q3 2015 
∑ 𝐸𝐻𝑅𝐿<𝑄3,2015

𝑛

𝐿<𝑄3 2015

 21 

HSMRH 
Hospital Standardized Mortality 

Ratio for hospital H 

𝐴𝑐𝑡𝑢𝑎𝑙 𝑑𝑒𝑎𝑡ℎ𝑠𝐻

𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑑𝑒𝑎𝑡ℎ𝑠𝐻
× 100 100,86 

 

3.4 Methods 

3.4.1 Comparative Performance Assessment Study 

The first method of analysis is the Comparative Performance Assessment (CPAS) based on Markham and 

Lee (2013). This methodology allocates the hospitals over two groups, the first group are the sum of EHRL, 

the second group are The rest. Dividing the dataset into two separated groups provide insights in the effect 

that EHR has on the different performance indicators compared to the hospitals without an EHR. There are 

21 hospitals within the EHRL group, 26,9% of total. This is in line with CPAS reasoning that argues that 

“The Best” group (i.e. EHRL) must be approximately a quarter of the total data set (Markham & Lee, 2013). 

Table 13 provides an overview of the performance indicators for the compared groups.  

 

Table 13 CPAS summary for both groups 

 EHRL The Rest 

Number of hospitals 21 57 

%  26,9% 73,1% 

Average size 454,42 601,72 

% 43,0% 57,0% 

Average ULH 2015 13,61% 13,93% 

Average profit 2015  € 18.541.203,71   € 22.798.666,88  

Int. incidents 2015 9,00 13,53 

HSMR 2015 96,35 99,06 
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3.4.2 Organizational level comparison over a global benchmark via surveys 

All respondents answered the survey questions using a five point Likert scale, ranging from strongly 

disagree to strongly agree or an 4 point scale, with an similar range but with the neutral option excluded. 

The survey questions are divided over six different elements such as, satisfaction, support, efficiency, ease 

of use, training, and patient care. In addition, the company that conducted this research has executed the 

same survey over multiple international hospitals. Therefore, the results are compared to the international 

benchmark. Although the company has also conducted survey at Dutch hospitals, an Dutch benchmark is 

only available satisfaction and support. 

3.4.3 Transfer the interviews using open coding methodology 

All interviews are analyzed using open coding methodology after these interviews were fully transcribed. 

The codes used for this research are defined in Table 14. In addition, the structure of the coding scheme is 

based on overall structure of  this research (i.e. different levels). Furthermore, most codes as retrieved from 

the theoretical framework from chapter two. The codes and the associated quotes are analyzed and discussed 

in the next chapter. Note that all interviews were held in Dutch, hence, most important quotes were 

translated to English.  

Table 14 Open coding scheme 

1. Knowledge transfer (KT) 
     

 Barriers of 

KT 

Drivers of KT 
    

 
1.1 Individual experience 

    

 
Absorptive 

Capacity 

communication Learning-by-

doing 

Learning-by-

failure 

Registration 

time 

Transactive 

memory  
1.2 Organizational experience 

    

 
Continuous 

improvement 

Implementatio

n strategy 

Knowledge 

network 

Organizational 

Change 

Organizationa

l culture 

Standardized 

implementation  
1.3 Team experience 

    

 
Knowing who 

knows what 

Leadership Monitoring Steering groups 

and meetings 

Training 
 

2. Performance 
     

 Accuracy Costs Efficiency Satisfaction 
  

 Patient quality Patient security Patient 

engagement 

Uniformity 
  

3. Pillars 
      

 Members Task Tool Barriers to tools adoption 
 

4. Workflow 
      

 
Current 

workflow 

Future 

workflow 

Previous 

workflow 
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3.5 Data preparations 

In order to do correct and accurate research, different decisions have been made on how to handle missing 

values. The sector level data set contains several missing values. Therefore, two hospitals were removed 

from the set, resulting in a new set of 78 observations. In addition, for the CPAS missing values are not 

considered to be an obstacle, because when calculating averages the missing values are automatically left 

out. Moreover, the IIR contains 42,31% missing values; hence, this variable is considered to be inaccurate 

for this research. Nevertheless, for comparison reason the IIR will occasionally be included. If this occurs 

the interpretation will specifically be explained.  
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4 Results 

This chapter describes the results of the empirical investigation of knowledge transferring tools, such as 

EHR, influence on the performance of Dutch hospitals. Subsequently, analyzing the main determinants why 

potential delineations occur. The main goal of this chapter is to apply a step-by-step structure in analyzing 

the available data in such way that the output can be transformed to the next chapter. First the organizational 

level analysis will be performed and the results discussed. Subsequently, the secondary data retrieved from 

a Dutch hospital will be discussed. Finally, the most important findings from the semi-structured interviews 

will be coded and translated in an overview.  

4.1 Knowledge transfer tools in  organizational level analysis 

First, the organizational level analysis of Dutch hospital’s performance will be analyzed using the 

Comparative Performance Assessment Study (CPAS) retrieved from Markham and Lee (2013). Table 15 

provides an overview of the two compared groups. The first group (i.e. “the best”) are the Dutch hospitals 

with the EHR go-live before the third quartile in 2015 (26,9% of total) (from now on EHRL). The rest is 

defined as all hospitals without a mature EHR tool implemented before quartile three of 2015 (73,1% of 

total).  

Table 15 Comparative Performance Assessment Study summary 

 EHRL The Rest 

Number 21 57 

% of total 26,9% 73,1% 

Average size 454,42 601,72 

Average ULH 2015 13,61% 13,93% 

Average profit 2015  € 18.541.203,71   € 22.798.666,88  

Int. incidents 2015 9,00 13,53 

HSMR 2015 96,35 99,06 

The following charts provide insights in the ULH, number of reported incidents to the Dutch health 

inspection and the quality indicator HSMR of 2015 for each group (Figure 6). Results indicate that the for 

the EHRL group all parameters are lower (i.e. more satisfactory) compared to The rest. First, the average 

number of internal incidents appears for all EHRL hospitals to be 9,0, the rest have reported 13,5 incidents 

over 2015. This indicates that the EHR influence the overall reported incidents for hospitals. As mentioned 

before, the IRR will not be interpreted as such but for comparison reasons be included in this overview. 

Second, the quality indicator HSMR is for EHRL 96,35 in reference to the 99,06 of the rest. Hence, hospitals 

with an EHR before quartile three of 2015 have fewer deaths than initially expected compared to the rest 
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in 2015. Last, the average ULH of 2015 for EHRL hospitals are more satisfactory than for the rest group, 

respectively 13,61% against 13,93%. Although the difference is little, results indicate that an hospitals with 

an EHR have a higher diagnosing efficiency, and, or, prediction quality. 

  

 

 

 

Figure 6 EHRL versus The rest; ULH, Int. Incidents and HSMR in 2015 

4.1.1 Measuring the efficiency performance on organizational level 

The average ULH of the EHRL is 13,6%, which means that from all diagnoses over the year 2015 13,6% of 

all diagnoses were 50% of the initial time longer hospitalized than predicted. In comparison, the average 

ULH for the rest is 13,9%. However, the difference is relatively small, and therefore, an additional year 

will be included (Table 16). The results are plotted in Figure 7 to analyze the structure over time. Figure 7 

suggests that the both groups experienced a decline of diagnosing efficiency. Although both groups show 

a similar pattern, the EHRL group experienced between 2013-2015 a steeper decline in reference to The 

rest. Including the year 2016, Figure 7 indicates that there is a deviated pattern. The rest expands the pattern 

of 2013-2015 to an average ULH of 14,9, whereas the EHRL group shifts to more stable equilibrium (0,4% 

increase). Nevertheless, the overall diagnosing efficiency parameter has increased for both EHRL (4,2%) 

and the rest (3%), since its introduction in 2013. 
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Table 16 ULH development over 2013-2016 

 2013 2015 2016 

EHRL 9,8% 13,6% 14,0% 

The rest 11,9% 13,9% 14,9% 

 

Figure 7 Unexpected Long Hospitalization over 2013-2016 

 

Results indicate that the EHR does influence the diagnosing efficiency for Dutch hospitals. Fortunately, for 

hospitals who have implemented such system will experience an increase of efficiency after at least three 

years (Table 17 & Appendix C). Table 17 depicts for each year the go-live moments between 2010-2015 

of the EHRL group. Results show that for go-live in 2010 the average ULH between 2015-2016 is declining, 

unfortunately, no results were available from 2013. Hospitals with their EHR implemented in 2011 show a 

shift in 2015. The years later follow a similar structure, but shift is getting smaller with the years, for 2015-

2016, hospitals live in 2010 (∆-0,3%), 2012 (∆-0,5%), 2013 (∆0,1%), 2014(∆0,2%), 2015 (∆0,3%), and 

finally the live in year 2015 had an increase of 0,9% in that year. 

Table 17 Average ULH divided over year of go-live for EHRL 

 2013 ∆ 2015 ∆ 2016 

live in 2010  11,5% -0,3% 11,2% 

live in 2011 8,9% 4,5% 13,4% -0,5% 12,9% 

live in 2012 11,1% 3,3% 14,4% 0,1% 14,5% 

live in 2013 13,9% 0,9% 14,8% 0,2% 15,0% 

live in 2014 10,2% 3,6% 13,7% 0,3% 14,0% 

live in 2015 10,1% 2,7% 12,8% 0,9% 13,7% 
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After carefully analyzing de database, ULH data showed that University Medical Centers (UMC) 

collectively have a higher average than the non-UMCs. The Netherlands count eight hospitals that are 

connected to different universities for research, education and innovation purpose. The average amount of 

beds in the UMCs are 998,3, which indicates that these hospitals are all within the top 20 largest hospitals 

in the Netherlands (average 557,7 beds). Therefore, to validate whether these UMCs has a disproportional 

influence on the variables these hospitals will be excluded from the sample.  

 

Figure 8 Average ULH Dutch hospitals 2013-2016, UMC excluded 

Figure 8 depicts the development of the ULH over the 2013-2016 in which the UMCs are excluded. 

Conclusive, the same pattern occurs, however, the indicators appear even to exceed The rest group. 

Although the pattern is similar, is seems that the UMCs do have an influence on The rest group. This could 

indicate that the UMC hamper the average ULH deviation. Nevertheless, the results indicate that the UMCs 

do not diverge from the overall average performance, therefore, UMCs will be kept included in the database. 

Results: Dutch hospitals who have implemented an EHR before the third quartile in 2015 have 

experienced a steep increase of the ULH between 2013-2015, but declines in 2016. 

4.1.2 Hospital size  

To check whether size do influence the knowledge transfer tool’s influence on the ULH, the database will 

be split in three sub-sets. First, all hospitals with less than or equal to 400 beds are labeled small, which 

consist of 36 hospitals. Second, all hospitals with 700 or more beds are grouped as large hospitals, this 

group consist of 22 hospitals. Final, the last 22 hospitals are grouped as medium sized, with a number of 

beds between 400 and 700. All groups were split in hospitals with an EHR go-live moment before quartile 

three 2015. Figure 9 depicts the ULHs for these six groups, and their pattern over time 2013-2016. 

10,0%

10,5%

11,0%

11,5%

12,0%

12,5%

13,0%

13,5%

14,0%

14,5%

2013 2015 2016

A
v
er

ag
e 

U
L

H
 i

n
 %

EHRL (UMC excluded) The rest (UMC excluded)



 40 

 

  

  

Figure 9 Small, medium and large sized hospital’s average ULH 

Comparing the graphs depicted in Figure 9 shows that a similar pattern occurs for small and medium sized 

hospitals, but it appears that large hospitals hamper to benefit from knowledge transfer tools. Therefore, to 

check reasoning behind this structure, the distribution of the knowledge transfer tools will be evaluated.  As 

shown in Table 18, the minority (13,6%) of the medium sized groups have implemented an EHR before 

quartile three 2015. In addition, almost a quarter of the large sized hospitals have implemented an EHR 

before the specific time period. For small sized hospitals, 38,2% of the group have implemented such tool.  

Table 18 Distribution of hospitals with an EHRL over size 

 EHRL The rest Total  

Small 38,2% 61,8% 34 

Medium 13,6% 86,4% 22 

Large 22,7% 77,3% 22 

These results indicate that large hospitals experience more difficulties to learn and improve from such 

transformation than smaller hospitals. In addition, the ULHs of large hospitals are already slightly higher 

than the others (2,27%). Thus, large hospitals finds it difficult to correctly diagnose, while simultenousily 

struggle to shift this over time.  

Results: Small sized hospitals might be better in adopting new tools over time. 
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4.1.3 Suppliers influence on the knowledge transfer tools 

Within the Netherlands there are three main suppliers responsible for the knowledge transfer tools namely, 

Chipsoft, EPIC, and Nexus. Figure 10 depicts the distribution of each supplier by size. It appears that only 

five hospitals have implementated Nexus’ EHR, all within the medium sized group. Nexus appears to be 

only suitable for medium sized hospitals. Similar, EPIC has only users from large hospitals, which indicates 

that this product is only applicable within large hospital. Moerover, more hospitals have already announced 

adoption of EPIC and other systems in there annual reports (Appendix C).  

 

Figure 10 EHRL distribution of suppliers by size 

For these suppliers, the average ULHs over 2013-2106 are plotted in Figure 11. Chipsoft HiX, which 

consists of the largest number of hospitals, will experience between 2013-2015 the largest decrease of 

diagnosing efficiency. However, the same supplier’s group does eventually shift to a lower ULH in 2016 

(2015: 14,39% & 2016:14,34%). Moreover, hospitals using EPIC show continuous decrease of the ULH, 

indicating that they are already having the benefits of this systems. Nevertheless, because the ULH was 

introduced in 2013, more historic figures are unavailable. This means that it is impossible to check whether 

a similar trend occurred before 2013, since 100% of that group went live before 2013. 

Results: hospitals using Chipsoft HiX experience the largest shift of ULH after 2015, whereas EPIC 

hospitals are declining over time, but have the highest average ULH.  

 

Figure 11 Unexpected long hospitalization 2013-2016 divided by supplier 
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4.2 EHR’s effect on team level performance 

Second, team level analysis is conducted at hospital Alpha, and contains six indicators on which 440 

employees responded. The results of the organizational level analysis are shown in Figure 12 and Appendix 

D (section Error! Reference source not found., Error! Reference source not found., Error! Reference 

source not found., Error! Reference source not found., Error! Reference source not found., & Error! 

Reference source not found.). The graph is divided over the three main categories in the hospital on a five 

point Likert scale. The results indicate that for one element; namely, satisfaction (2,85), the employees 

perceive the implementation to be above the international competitors benchmark. In comparison to the 

Dutch hospitals average (2,27), hospital Alpha’s score is even more satisfactory. Therefore, it appears that 

the employees are currently satisfied with the EHR. In addition, the level of support while using the EHR 

is 3,11, which is slightly lower than international benchmark. However, comparing to the Dutch hospitals 

average (2,85), the employees perceive the EHR-support better. Furthermore, the perceived scores are 

below the international benchmark for three elements. The difference between the three elements are, 

efficiency (∆0,52), ease of use (∆0,35), and patient care (∆0,53). Hence, the employees perceive the current 

efficiency and patient care to be lower in reference to the efficiency and patient care before the EHR 

implementation. In addition, the perceived ease of use by the employees is also below international 

benchmark. Another result drawn from Figure 12 is the distribution per category. It appears that doctors in 

particular perceive the overall parameters to be insufficient, whereas the nurses have the highest average 

on all performance elements. Due to research delineation the prime focus will be at efficiency; however, 

the other indicators might be associated with the efficiency indicator, and therefore would not be completely 

left out. 

 

<Figure is hidden to disguise sensitive firm data> 

 

Figure 12 Hospital Alpha's scores on performance divided over main groups 
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4.2.1 The perceived efficiency after go-live by employees of hospital Alpha 

Figure 13 represents the distribution of the responses over the different indicators for hospital Alpha. The 

graphs shows that 89% of the responses mentioned that they did not experience any increase in efficiency 

since go-live. More specifically, 34% perceived no difference, and 55% mentioned that efficiency was 

reduced. Moreover, exactly zero respondents perceived a large increase in efficiency. In addition, the 

Registration staff and Anesthesia were the two groups that experienced the largest decline in efficiency 

since go-live (Appendix D, Error! Reference source not found.). 

4.2.2 The perceived ease of use by employees of hospital Alpha 

For ease of use, Figure 13 shows that 69% of the responses experience difficulties when using the EHR 

system. In addition, only 1% finds the EHR system to be very easy and intuitive. Especially, the DBC 

group, who are responsible for billing, experience most difficulties with the system. However, comparing 

these results with the results for support (Appendix CX, part B) indicates that the DBC group scores above 

the benchmark. Therefore, it appears that the DBC struggles with the use of EHR; nevertheless, the group 

do ask for support and perceive the support quality to be good. Subsequently, although the Registration and 

Anesthesia groups experience a decline in efficiency, they perceive the system to be average in ease of use 

(2.2 out of 4). Thus, ease of use appears not to be the prime reason influencer on efficiency for these groups 

(Appendix D, Error! Reference source not found.).  

4.2.3 The perceived patient care after go-live by employees of hospital Alpha 

Patient care is the overall quality that is delivered to the patient from a member of the organization. Of all 

responses, 60% perceived the patient care quality to be worse than before go-live of the EHR (Figure 13). 

Moreover, only 1% perceive the quality to be much better than before go-live. Therefore, it appears that the 

EHR almost declines for all respondents, only 9% foresees an crease of patient quality. In addition, 

Registration staff (∆1,4) and Oncology (∆0,8) have the highest deviation from the international benchmark 

(Appendix D, Error! Reference source not found.).  

<Figure is hidden to disguise sensitive firm data> 

 

Figure 13 Distribution of the indicators over 5 point Likert scale (four point scale for training and ease of use) 

Results: hospital Alpha perceive the efficiency, patient care, and ease of use to be reduced and 

insufficient after go-live. 
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4.3 Individual level of analysis for drivers and barriers of knowledge transfer 

For the individual level analysis, the method open coding is used to analyze underlining patterns behind the 

conducted interviews at two different hospitals. 0 provides an overview of the codes used for analyzing 

purpose. Subsequently, Appendix I contains all quotes and the associated code per interview. Furthermore, 

the code that most frequent reffered to is the efficiency, for example; 

“we notice that the production has increase in the previous year. Because, look if you lose more time on 

registration, similutanously have more production, there is a conflict. However, perhaps we have higher 

production without direct contact with the patient.”(Barriers to KT – interview 1, Appendix H) 

The mayority of the interviewees mentioned that the overall efficiency has increased since go-live. 

Especially, through benefits from more optimized workflows and a reduction of information chains. 

Neverthless, they all acknowledge that some members of the organization experience some difficulties for 

adopting the EHR. Especially, the specialist (i.e. doctors) struggle with the adoption of the new tool, even 

after 5 years of using it intensively.   

4.3.1 Individual analysis of the most frequent words mentioned. 

Another method applied to check for underlying relationships in the interviews is the word frequency matrix 

(0). This method generates an overview of the most frequent used words over all interviewees, stopwords 

excluded. This shows that the word EPIC and EHR (count: 135 times) is most frequent mentioned. Other 

words that are frequently mentioned are Time (47 times), Information (27 times), Medication (21 time), 

Clicks (17 times), see appendix XB for the complete list. For example, interviewee four’s respons about 

creating awerness and commitment was:  

“You should make time for this, if you don’t like this [EHR] you will not make time for it. The 

development will hamper if you don’t put time and effort in it. Therefore, it is a good think to … you only 

need two or three enthousiastic people in each group that will develop all kinds of things. Eventually, 

everyone will benefit from this”(Knowing who knows what – interview 4, Appendix H). 

Another example associated with the word clicks is the reaction of interviewee three on the question what 

are the barriers that employees face while using the EHR. 

“We frequently hear criticism about the number of clicks, especially from specialists [doctors]. They 

experience that they had more contact with the patent in the past. Currently, their time is filled with 

automatization and fill in patient information. For example, in the past they did dictate each consult, and 
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their secretary had to transcribe the output, whereas now they are responsible for patient 

records”(Barriers of KT - interview 3, Appendix H). 

 The frustration about the number of clicks people have to make while filling in the patient information in 

the EHR is mentioned by all interviewees. It appears that this is a very common problem that users have 

with the new system. One explanation for the number of clicks is that in the optimization phase, decisions 

have to be made between one interface containing all the information, or go through the registration process 

via click next buttons (Continuous improvement – interview 3, Appendix H).  

4.3.2 Underlying relationship between the different sources 

To check whether there are underlying relationship between the different sources, all direct nodes (e.g. 

knowledge transfer on performance) are clustered based on word similarity (Appendix G). Results show 

that organizational change is associated as barrier to knowledge transfer. Another relationship that is clearly 

addressed in Appendix G is accuracy and patient quality. This might indicate that when the information 

accuracy increases, patient quality increases. This might party achieved by the decision support capabilities 

of the EHR, or capabilities that will be developed in the near future.  

4.3.3 Common patterns derived from the individuals 

Finally, the interviews are checked for commonalities, which means that a specific subject is discussed by 

most of the interviewees. Table 19 provides interview quotes associated with four subjects that were 

discussed by the interviewees; namely, knowledge transfer, number of clicks, alerts, and data predictions.  

Table 19 Interview commonalities 

Tabel is hidden to disguise sensitive firm data. 

  



 46 

 

5 Discussion 

The triangulation of data sources result in one overall answer on the research question supported with 

different implications for management and theory. Furthermore, additional recommendation and research 

limitation are formulated in this chapter. 

5.1 Key findings 

5.1.1 The effect of experience on the efficiency performance of a hospital 

The performance of hospitals are measured using the Unexpected Long Hospitalization (ULH). The results 

indicate that the overall efficiency based on this ULH is declined with 2,99% in three years (2013-2016). 

An explanation of this trend could be the increased complexity in the diseases of the patients on consult. 

Another reason that the ULH has slightly increase in the past three years could be that the expected 

treatment time has become less accurate. Nevertheless, a high ULH is unfavorable, not only for patient 

satisfaction, but also from a cost point of view. Because, for each diagnose the specialist established an 

expected release date on which the billing of the patients is based on. In addition, the invoice will be send  

to the insurance company before treatment has started. Hence, exceeding the expected release date results 

in higher costs than initialed billet. In many cases, this gap is translated to direct loss of money by the 

hospital. Note that for the UMC hospitals the average costs are much higher compared to the other hospitals. 

Therefore, the calculation for measuring the impact of ULH are separated between these two groups. To 

calculate the costs for ULH, take the number of patients that are exceeding the expected release date with 

50% of the time (i.e. 50% too long hospitalized) and divide it by two, since 50% of the treatment is paid by 

the insurance company (Appendix K). Subsequently, the average time a patient is hospitalized is 5,2 days 

(Intrakoop & verstegen, 2015). Of the 5,2 days, the patient that is hospitalized longer than expect is with 

3,6 days (75% of the average hospitalization). Eventually, we multiple these two value by the average costs 

a patient is hospitalized, which is €1977,54 per day (Dutch Hospital Data, 2013; Zorginstelling, 2017). The 

average costs for unforeseen costs by ULH are €11.507.648,89 for non-UMC hospitals, and  €22.484.537,90 

for UMCs. The hospitals variate between €2.988.554 and €30.784.044.  

Second, the loss of turnover is also an important parameter to measure the impact of the ULH. The loss of 

turnover is calculating using the total turnover for one hospital divided over the number of hospitalized 

patients in that year, multiplied by the number of patients that is hospitalized longer than 50% of the 

expected treatment time. This results in over 16,4 million of turnover loss for non-UMC hospitals and 95,7 

million for UMCs. Conclusively, the ULH results in unforeseen high costs for hospitals with a minimum 
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of €6,5 million. It is therefore very important to tackle this by enhance knowledge transfer in the 

organization. 

5.1.2 Knowledge transfer tool moderating the efficient of hospitals 

In the past few years, more and more hospitals are implementing mature EHR software to support their 

processes. Although this tool has several obvious benefits (e.g. digitalization of records), but how this 

system influence  the efficiency is still to be unclear. Hospitals with go-live of the EHR before the third 

quarter of 2015 have showed an excessive decline of the efficiency performance. Whereas the initial ULH 

for this group of hospitals was 2,0% lower than the rest. Two years later, the ULH gap decreased to 0,3% 

between the two groups. Nonetheless, the results show a clear deviation from its pattern between 2015-

2016 for EHRL group. Therefore, it appears that to receive full benefits from a KT tool, organizations first 

have to go through a so-called adoption period. The results indicate that such EHR system have an average 

adoption time of approximately three years. Hence, after these three years of efficiency lost, the 

organization is able to successfully adopt the knowledge transfer tool, and shift it to a more beneficial tool 

(Figure 14).  

 

Figure 14 Efficiency of hospital's go-live 2011. 

“This hospital is currently working on improving each base of the chain.” – IT manager Alpha 

5.1.3 The challenge of adopting a knowledge transfer tool in hospitals 

Another finding in this study is the learning rate for small sized hospitals. It appears that hospitals with less 

than 400 beds have a steeper learning curve, since the aforementioned shift in ULH is steeper compared to 

larger sized hospitals. An explanation could be that the management distance between the different layers 

are smaller. Therefore, they were perhaps able to reduce the resistance for change. Subsequently, 

knowledge transfer in small sized firms is more flexible (North & Kumta, 2014), and information is better 
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accessible throughout the organization. Moreover, North and Kumta (2014) mentioned the evaluation 

trainings after adopting new tools are better organized and structured at small sized organizations.  

That is what we should do more often [make people more aware of the potential]. You should training 

some “people after the implementation, but only the people who are already advanced users come when a 

training is given, checking whether there is something new to learn. However, the people who are not 

interested are those who are needs it the most.” – end user of hospital Beta (large size). 

The adoption of information tools in the hospital environment depends on the specialism of the employee. 

The team level results indicate that doctors struggle adopt the EHR; subsequently, develop the system in to 

their benefits, compared to the rest of the organization. The reasons for this might be is the large influence 

the system has on the workflow of this group. Previously, each doctors had an assistant who did all the 

registrations on their behalf. Whereas, currently it became their responsibility. Therefore, they experience 

a large decay of efficient patient treatment time. However, the IT manager of hospital Alpha acknowledge 

this argument, but argues that this only occurs when the system is not used well.  

The EHR enables automated lettering (e.g. referral) when the system is used properly. Nevertheless, some 

doctors are not aware, unable, or unwilling to apply this function. Hence, “they are forced to fill in 

everything manually, as a result the most expensive person in the organization evolves to a modern text 

mining worker” (IT manager hospital Alpha, Appendix 2). The element that was perceived to be most 

worrisome by the doctors is the ease of use of the EHR system. This indicates that doctors had too little 

training before go-live, or there is training backlog. According to the end user “you should give people the 

time [for training and development]. This does not happen” (Interview 4, Appendix I). Although top 

management argue that some should invest more in the development of the EHR, all should come from 

outside working hours as perceived by the end-users. 

5.2 Managerial implication 

These findings also have some implications for the practitioners. These implications are divided over three 

levels for understandability; namely, organizational level, team level, and individual level. 

5.2.1 Organizational level implications 

It appears that the organizations in question are struggling with the adoption of IT, this is in line with 

reasoning from Roberts et al. (2012). In addition, the authors argue that the rapidness of IT adoption depends 

on the absorptive capacity. One method of improving ones absorptive capacity is by recognizing IT as 

strategic importance. Hence, the IT manager of the company should be part of management board of the 
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hospital. This is in fact the case for hospital Alpha; therefore, the adoption of their EHR (end of 2016) will 

achieve an increase of performance more quickly compared to Beta. 

Digitalization is included in the strategy of the hospital, and from that point on also executed. You can 

see over there [strategy of Alpha] the ambition for making processes more digitized. It is integral very 

well organized and anchored, because the strategy is included in our plans.”  - IT manager Alpha 

Second, as addressed in the literature (Bernstein, McCreless & Côté, 2007; Edmindson, 2004), 

organizations should have an organizational culture that is psychological safe for making mistakes; 

subsequently, learn from them. However, making mistakes in hospitals is often associated with drastic 

consequences; hence, there is too little psychological safety. This can be overcome by starting to 

acknowledging that mistakes will be made throughout the entire organization. In addition, transform these 

mistakes in to benefit, instead of deny its existence. 

Third, hospitals struggle with many large stakeholders, for example, DHI and politics. The external parties 

exert pressure at hospitals to follow certain rules, which is comprehensible due to the standardized safety 

requirements. However, the requirements are changing frequently, even so much that practitioners trouble 

to keep it up, because “We have to register all sorts of things of which I don’t understand its functionality. 

To give an example, from the January 1st  I have to fill in different codes that will be shown on the patient 

invoice. However, I do not understand the codes, and I receive a message that this list will be used at 

December 15th. Besides, these codes are not integrated in the system [EHR], of course this will go wrong. 

These things are all imposed, with more administration as result” (interview 4, Appendix I). Therefore, 

these external parties should first communicate their new guidelines through the EHR supplier. Hence, if 

the solution is applicable then communicate it to the practitioners. This workflow should be more 

technology pushed, which will enhance flexibility of the tool and acceptance by the members.  

Lastly, hospitals should strive for knowledge networks and alliances between hospitals. Recently, the trend 

has gone to regional alliances, but these alliances were, forced by economic reasons, evolved in a merger 

and acquisition wave between 2014 and 2017. However, true value of knowledge networks emerge when 

hospitals are willing to share (patient) information with their competitors. In addition, knowledge transfer 

inter-organizationally will increase the size of database; thus, improve accuracy. Subsequently, knowledge 

networks facilitate learning from each other, which will result in a more efficient workflow (Simonin, 

2004). A method that enables knowledge transfer through all organization is a national centralized EHR, as 

mentioned by an interviewee “I think we should go to a centralized place where certain business is taken 

care of. Besides, I hope that eventually blood results are visible, all pictures are visible. Eventually, this 

will save us time and money, but I do think this is a bridge too far right now” (Appendix J, Error! 

eference source not found.). However, a hurdle in adopting the centralized EHR is the influence of external 
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stakeholders. These stakeholders are often afraid of the impact such systems has on the personal data 

protection (Dutch: Wet Bescherming Persoonsgegevens). Nevertheless, one could argue that due to the 

emerged technology development and the secure cloud solutions these information can be encrypted; 

therefore, transferred saved as depicted in Figure 15 (Chen et al., 2012).  

 

Figure 15 Public crypto scheme for knowledge network between hospitals (Chen et al., 2012) 

Table 20 depicts an overview on the issues EHR hospitals currently face, subsequently, the effect on the 

performance.  

Table 20 Organizational level barriers and the effect on performance 

Level Type of issue 

Learning 

mechanism 

The evolution of 

tools 

Who 

learns 

Effect on 

performance 

Organizational 

level 

External pressure to register 

Therefore, the need for a 
flexible tool is very high in 

hospitals. However, current 

EHR tools take lots of time to 
change internally. 

Motivation 

(ch. 2.5.2) 

Flexible EHR, and 

external parties should 
communicate through 

the supplier.  

Stakeholder 

and 
members 

(ch. 2.4.2) 

• Increase resistance 

• Time the modify 
manually 

Organizational 

level 

Limited system integration: 

Even with comprehensive 
EHRs system integration is 

limited. Most results from 

additional software has to be 
manual transferred in the 

EHR 

Compatibility 

(ch. 2.7.2) 

 

The evolution of the 

tool must account for 
optimal system 

integration in which 

human labor is 
minimized.  

Tools 

(ch. 2.4.2) 

• Manual documentation 

of lab findings and scans 

Organizational 
level 

Limited collaboration and 
knowledge transfer among 

hospitals: 

too little information is 

shared among hospitals.  

Knowledge 
networks and 

alliances 

(ch. 2.5.3) 

One national 
centralized EHR 

Hospitals • Missing out learning 
from others 

• Little efficiency 

benefits 

Organizational 

level 

System optimization: 

The system is still very 
young. Therefore, a lot of 

processes have to be 

optimized. Nonetheless, due 
to time availability this takes 

a lot of time 

Learning-by-

doing 
(ch. 2.7.1) 

Tool and workflow 

will evolve over time 
to a more efficient 

process 

Member, 

tool, and 
task  

(ch. 2.4.2) 

• A lot of efficiency lost 

because of inefficient 
workflows.   
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5.2.2 Team level implication 

The EHR has brought many benefits for leaders and members of teams. The first and most important is the 

ability to monitor the performance in real time (or with one day delay). Previous monitoring was done using 

self-fabricated reports based on data from weeks old (Appendix J, Error! Reference source not found.). 

he monitoring function is a mechanism to quickly anticipate on deviating patterns. For example, the 

manager acknowledge a patient exceeding its release date, direct actions can be made in analyzing reasoning 

behind this event, for instance whether mistakes were made or were to learn. Currently, these functions are 

applicable for top management and managers, but still limited for lower level functions. However, top 

management is not aware of this, indicating that there is a management gap. For instance, after asking the 

same question to members of hospital Beta with dissimilar function and responsibility one answered with: 

“We have a variety of reports with indicators [from EHR] that we are able to use internally”- IT manager 

Beta. Whereas the other reacted with: “we don’t have the authority [to build a dashboard]… If I want 

something [insights in indicators] if have to ask first to the EHR support team or Business Information, BI, 

and they have to build something. Eventually, you have your report [not up to date], which is inconvenient” 

– end user Beta (Appendix I). Hence, the end user of Beta has currently no dashboard on which the progress 

can be monitored. Therefore, monitoring by the end users is limited, although they acknowledge the 

importance and benefits. 

Another concept that will have a serious impact on the adoption and optimization of the EHR is by 

introducing cross-functional teams. Cross-functional teams have as purpose to learn from other 

departments. This will enhance the uniformity, creates more awareness, and stimulates knowledge transfer 

(Edmondson et al., 2001; Raisch et al., 2009). Nevertheless, “this [cross-functional teams] would definitely 

be an investment, but nobody makes times for this” (Appendix J, Error! Reference source not found.). In 

ther words, there are no cross-functional teams within hospitals, because the members do not have time for 

this. Even though the frequency of the cross-functional meeting is debatable, cross-functional meetings are 

not stimulated whatsoever. Therefore, managers must design effective cross-functional teams where they 

meet regularly to discuss the progress of the EHR (Edmondson, 2004). In addition, one design criteria 

should be that the team consists of key users and laggards. Table 21 provides an overview of these issues, 

and the effect it has on the performance. 
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Table 21 Team level barriers and the effect on performance 

Level Type of issue 

Learning 

mechanism The evolution of tools Who learns 

Effect on 

performance 
Team 
level 

Monitoring issues: 
Managers have too much 

information available for 

management and no 
information of operators 

Absorptive 
capacity 

(ch. 2.7.2) 

Find the optimal balance by 
creating an individual 

dashboard between 3 and 11 

KPIs to monitor. 

Management • Hamper decision making 
• Increase accuracy 

  

Team 

level 

Database is limited: 

Due to the transition 
phase there is limited 

data available diagnose 

prediction 

Transactive 

memory 
systems 

(ch. 2.6.1) 

Nevertheless, system should  

be prepared for 
automatization when data is 

available. By using computer 

learning techniques to predict 
diagnose and treatment plan. 

Computer 

learning 

• Low accuracy 

• Manual registration 
• Accuracy of predictions 

Team 

level 

Unable to change the 

laggards (unwilling): 

Organizational 

change and 

leadership 
(ch. 2.6.2) 

Tool must incorporate the 

fact that the laggards are not 

taking any advantage from 
the tool. Stimulating this 

group must be done by other 

members but also by the 
appearance of the tool. 

Members, tools, 

and tasks 

(ch.2.4.2) 

• Inefficient workflow 

• Frustration among 

colleagues 
• Large gap between 

different functions and 

departments 

Team 

level 

Not knowing who knows 

what: Currently, the gap 

between functions and 
departments is too big, 

hence, members do not 
know the different skills 

and functions other 

members have of the 
tool. 

Knowing who 

knows what 

(ch. 2.6.1) 

Knowledge transfer of 

people’s ability to use the 

tool the tool will be faster 
evaluated and more uniform 

throughout the organization 

Members and 

tools  

(ch.2.4.2) 

• Doing the same thing 

twice 

• Missing out benefits 
realized by others 

 

5.2.3 Individual level implication 

The number of clicks one has to make before finishing the register process is one of the most frequent 

mentioned problem in multiple organizations. Manager argue that they are in a tradeoff between the number 

of fields on one page and the number of clicks members make. For instance, “It is possible to visualize 

step-by-step. Less information is provided on the screen of fields, and your screen will not be that complex. 

However, in the case where you have to do [a similar task] hundred times each day, you probably would 

prefer a screen containing all the information in one step. Thus, filling one screen [with information] 

without the number of clicks” (Appendix J, Error! Reference source not found.). Hence, this tradeoff is 

erceived differently by each member of the firm, hence, IT managers are struggling to make everyone 

satisfied. Therefore, the tool should be set according to individual’s preferences. However, individual 

setting should not hamper the information quality, nor should it influence the following member’s workflow 

in the chain. 

Another implication is that the impact of learning from failure is in hospital environment unappreciated. 

There has been an increase in reporting incidents using the Report Incidents Safe (RIS) principle formulated 

by the DHI. Their idea is to stimulate internal incidents, for example for wrong prescribed medicines. 
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Nearly 40% of the mistakes made in hospitals are from wrong prescribed medicines. The EHR encounters 

this problem by creating alerts when a conflict occurs. Such conflict can arouse when a specialist prescribes 

a specific medicine while this is not applicable for the paitent, for instance, because a patient uses a 

conflicting medicine or the dosage is too intense for the patient characteristics. Nevertheless,  the alerts are 

seen as real hurdles by the specialist, as “the specialist is very self-minded, and see only the impact of the 

alerts for themselves. In addition, the patient does not see the value of such alert for the [Hospital Beta], 

and perhaps we should create more awareness by putting more focus on the benefits [from these alerts]” 

(Appendix J, Error! Reference source not found.). Therefore, managers should address the importance 

f these alerts, while stimulating to learn from the mistakes. However, as mentioned before, the tool is still 

in development, and therefore, the alerts are built on relative outdated and rigid information. Nevertheless, 

if the data emerge, and member actively use the correct function of the tool, it will become more accurate. 

As a result, the members will experience less incorrect alerts; thus, less clicks and more satisfied users.  

Table 22 Individual level barriers and the effect on performance 

Level Type of issue 

Learning 

mechanism 

The evolution of 

tools Who learns Effect on performance 
Individual 

level 

Too many clicks: 

Users experience too 
many clicks in order to 

successfully execute a 

patient registration 

Learning-by-

doing 
(ch. 2.7.1) 

Optimize interface Members, tasks, 

and tools 
(ch. 2.4.2) 

• Efficiency decreases 

• Easy to make mistakes 

Individual 

level 

Alerts: 

Alerts occur when a 

registrar enters 

information in the EHR 

and a mistake is made. 

E.g. conflict in 
medication prescription 

Learning 

from failure 

(ch. 2.7.1) 

After optimizing the 

alerts, all alerts are 

truthful and users are 

unable to ignore it.  

Tools 

(ch. 2.4.2) 

• Decrease of efficiency, 

registration takes too long 

• Reduces the registration errors  

• Improves learning from 

failure 

 

Individual 

level 

No time for after-care Learning-by-

dong and 

training 
(ch. 2.7.1 & 

ch. 2.7.2) 

Optimization of the 

EHR tool 

Members and 

tasks  

(ch. 2.4.2) 

• Hamper learning rate 

• Stagnate workflow 

 

5.3 Theoretical implications 

The managerial implications also have a reflection on the theory as described in chapter 5. Figure 16 

provides an overview of the key findings and the relationship to the theoretical concepts. The research 

supports the current available literature (Arthur & Huntley, 2005; Argote, 2013), since the findings suggest 

that knowledge transfer via tools improves the performance of an organization. This provides the answer 

to sub question 8. Although research emphasis that centralized organizations are better to overcome from 

hurdles as a result of knowledge transfer, the sample size consists of only centralized organizations, hence, 
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we were unable to support this effect. Nonetheless, this research did show a difference in organization size 

on overcoming hurdles. This event is little discussed in the literature. Furthermore, Simonin (2004) argues 

that direct relations between multiple organizations stimulates performance. While conducting multiple 

interviews with hospitals who have implemented EPIC as supplier for their EHR, we noticed that little to 

no information was shared between other hospitals. In line with the literature, the results indicate that these 

hospitals perform worse on the performance than other hospitals. With respect to the team level experience, 

Argote & Miron-Spektor, 2011 mentioned the importance of cross-functionality to enhance the concept of 

knowing who knows what. As mentioned before, the team level sample size did not have cross-functional 

teams in the implementation nor in post phase. This gap between literature and practice could mark the 

three year adoption period. In addition, the interviewees acknowledge that although this was an extensive 

transformation, to process was lacking leadership. The employees felt that it was rather top-down pushed. 

However, Levina & Vaast (2005) mentioned that such leadership style would enable a faster adoption of 

new tools. These findings indicate that direct leadership is not applicable for hospitals, since there was a lot 

of resistance, and they felt not supported after the implementation was done. Lastly, management literature 

defines experience over certain period of time. Considering that knowledge transfer tools such as EHR are 

relatively new to organization, there experience is measured over a relatively small time period. Therefore, 

in line with the theory the researcher expects that learning-by-doing will have the largest impact on the 

performance. Especially, regarding the continuous improvement of such system and the work process 

associated from it.  

 

Figure 16 Conclusions integrated in research framework 
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5.4 Limitations and future research 

The output and conclusions of this research should be interpreted with some limitations. Firstly, no ULH 

values were available before 2013, since its introduction in that year. Hence, for analyzing purpose it was 

unable to expand the scope with more than three years. Therefore, the exact adoption time, which is the 

time that a hospital loses efficiency due to implementation of an EHR, is not exactly established. Secondly, 

the ULH is an indicator that must be published externally from the DHI. However, internally this indicator 

is not seen referred to according to a hospital’s efficiency. Therefore, one could argue whether the 

translation to efficiency is founded to be sufficient. Nevertheless, due to limited other available indicators 

and the unwillingness of hospitals to provide this research with data this indicator is used a valuable 

efficiency indicator. The researcher experienced resistance from organization to supply the necessary data 

that could contain privacy information. If these organizations are willing to present anonymized logging 

data from  the systems, it will provide valuable insights in the learning curve of one organization. Thirdly, 

the ULH counts for all patients that were hospitalized longer than 50% of the expected treatment time, while 

the available data sources all showed different values. Therefore, the annual reports of the hospitals were 

found to be leading. Furthermore, the ULH between 2013-2015 has increase for all hospitals. This increase 

might indicate that there are external factors that influence the indicator. Nevertheless, the HERL group 

showed a more heavily increase compared to the rest; thus, results indicate that the EHR do influence the 

performance. Lastly, the dataset contains multiple missing values (5,8%), which are individually left out in 

the research. Thus, the calculation of the ULH 2013 consists of a different number of hospitals than for the 

ULH in 2016. Nevertheless, when these values were present, additional indication could be derived from 

the results. These limitations create opportunities for research in the near future. In addition, future research 

might investigate the effect of the EHR on the performance in a few years. Since, in the near future more 

hospitals have experienced implementation of a comprehensive EHR. Therefore, future research can scope 

further in different implementation strategies and the associated results per hospital and supplier.  

5.5 Conclusion 

Overall conclusion of this research is that a knowledge transfer tool, such as the Electronic Health Records 

(EHR), does influence the diagnosing performance in reference to efficiency. However, it should be noted 

that the efficiency declines heavily first, due to the adoption period especially for medium-large hospitals. 

Nonetheless, after approximately three the EHR will influence the diagnosing performance beneficially. 

This indicates that the new tool first needs to go through a learning stage, before it will enable knowledge 

transfer even more. The improved knowledge transfer by quality, flexibility, and speed as a results of the 

EHR will enhance organization learning in a later stage. Subsequently, the tool will improve the overall 
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workflow efficiency of the organization. In addition, the evolved database will enhance the accuracy of 

decision making; thus, improve patient care as well. Finally, if hospitals consider these conclusions and 

implication, while simultaneously promote knowledge transfer (inter-) organizationally, it is expected that 

the performance efficiency will increase with an learning rate of 90% (Figure 17). Hence, an average 

hospital will have an ULH of 8% in 2020.  

 

Figure 17 Expected development of the ULH following 90% learning rate 

5.6 Recommendations 

This study can be used by management consulting firms for benchmarking purpose to reflect one hospital’s 

performance with the business standard. In addition, it helps advisors provide more understanding in the 

challenges hospitals face during and after a large transformation. Furthermore, this report addresses the 

importance of knowledge transfer in organizations, and how different elements influence the efficiency 

performance. Most importantly, this study shows that after the adoption period of three years the EHR will 

convert business’s performance to a more efficient supply chain.   
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 Problem matrix 

For confidentiality reasons, this appendix is only provided to the company.  
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 Literature study 

a. Search strategy 

The systematic literature review aims to locate studies that address (i.e. support or discourage) the learning 

behavior in organizations. A clear structured literature strategy is formulated to create the most optimal 

literature study, subsequently, from the highest quality. First, search strings are formulated that will 

generate the desirable articles. Second, the output will be narrowed down based on search engine’s settings 

on relevance, times cited and year of publication. Third, irrelevant topics, judged on the title and on the 

journal quality, are excluded. Questionable journals with a relevant topic are tolerated at this level. 

Followed, the abstract of all articles left were read and summarized; subsequently, the methodology is 

analyzed for quality purpose. The last selection takes place after reading the articles, where the last 

irrelevant topics are excluded from the list. Figure 1 depicts this search strategy in a schematic overview. 

In addition, appendix C provides the summaries of all the articles after phase two, and a Y or N is allocated 

to each article that is included (Y) or excluded (N) in this study.   
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b. Search strings 

Finding the right article that addresses the topic demands a structured search strategy. Therefore, the search 

strings should be carefully chosen, hence, fewer output results from the search engine make the decision 

for the relevant article somewhat smoother. However, too few output results from the search engine could 

lead to missing out important or relevant topics. Therefore, the main issues that will be analyzed are 

separated. Subsequently, keywords derived from this separations will be connected using “AND”, “OR” or 

“NOT” strings. The primary search terms are;  

  “Organizational Learning” AND “Learning Curve” 

 "Knowledge management" AND "Organizational Learning" 

 "Knowledge Management" AND “Information Technology” 

  “Knowledge Sharing” 

 “Knowledge Transfer” 

 AND ("Hospitals" OR "Health") 

Moreover, alternative search terms are defined to provide a deeper insight or elaborate more on specific 

elements, for example, “Learning-by-doing”. Appendix A provides an overview of the in total 19 search 

terms used in this study. In addition, the search output generated by each term is given. For the literature 

search, only three different scientific databases are used: Web of science, Google scholar, and (online) 

library of University of Technology Eindhoven. The search engines used are included at Appendix A. This 

phase came up with an output of 12,939 articles.  

c. Literature quality 

Ensuring sufficient quality of this study, several criteria are formulated regarding journal quality and date 

of occurrence. Generally, when possible, the article should be published in high-quality journals (e.g. high 

impact factor), subsequently, the article should preferably be published after 2000. However, earlier 

publications of articles are acceptable if it provides historical information of a specific phenomenon. 

Appendix C provides an overview of the literature journals used in this study, included with the impact 

factor, 5-year impact factor, and the qualification score of the Erasmus Research Institute of Management 

Journal List (EJL) (Appendix B). EJL uses a ranking mechanism from top journals, addressed with P* to 

low qualified score addressed with S. A combination of all qualification criteria will determine whether the 

journal is satisfactory for this study. 
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Table: Qualification criteria and norms 

Method Minimum norm 

Impact factor 2016 2.000 

5-year impact factor 2.500 

EJL 2016 P 

Researchgate 2.00 

 

From the 80 journals collected in this study, six were identified as unsatisfactory using these criteria. Hence, 

these articles were removed from the list. In addition, from the 80 articles two were removed, because they 

had weak or unsatisfactory conclusions, for example due to very low or no correlations. Subsequently, an 

additional 23 articles were removed because based on the abstract the articles were not relevant for this 

study. 

d. Inclusion/exclusion criteria 

To maintain the focus on public health environment and knowledge management the following exclusion 

criteria were formulated. Articles were included if they: (1) focused on organizational learning, public 

health or (IT) knowledge management; (2) described information systems and/or technologies applied to 

organizations; (3) described knowledge and hospital’s infrastructure; (4) focus on knowledge that influence 

performance. After reading the 49 articles, four articles were removed because they did not satisfy one the 

inclusion criteria. Most of  these articles were excluded because condition one is not satisfied. Finally, 45 

articles were included in this literature study. Hence, this study will address a broad landscape about these 

topics with high quality articles and findings.  
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e. Search output 

Search terms & strings Results  

"Knowledge management" AND "Information Systems" AND ("Hospitals" OR "Health") 100 Web of Science 

"Knowledge Management" AND "Knowledge sharing" 1907 Web of Science 

"Knowledge Management" AND "Knowledge transfer" 831 Web of Science 

"Knowledge Sharing" AND "Knowledge Transfer" AND learning 115 Web of Science 

"Knowledge transfer" AND "Information Technology" 228 Web of Science 

"Knowledge transfer" AND "Information Technology" AND "Health care" 8 Web of Science 

"Knowledge transfer" AND "Information Technology" AND Learning 54 Web of Science 

"Knowledge transfer" AND "outcome" AND "learning" 52 Web of Science 

"Knowledge Transfer" AND Electronics 125 Web of Science 

"Knowledge Transfer" AND Performance 2095 Web of Science 

"learning curve" AND "team learning" 6 Web of Science 

"Learning from failure" 121 Web of science 

"Learning-by-doing" AND "learning curve" 72 Web of Science 

"Organizational Culture" AND change 1455 Web of Science 

"Organizational Learning behavior" 147 Google Scholar 

"Organizational learning curve AND "outcome" 275 Google Scholar 

"Organizational Learning Curve" 531 Google Scholar 

"Organizational Learning" 4185 Web of Science 

"Organizational Learning:" AND "Knowledge Management" 632 Web of Science 

TOTAL 12939  

 

f. Journal Quality 

Research Institute of Management Journal List (EJL) 2016 

Rank Interpretation 

P* Top journals among P 

P Best journals in the field 

P A 
Top international journal (aspirant). By 1/1//2016 these journals will be transferred to the secondary list 

unless ISI with high impact has been attained 

S 
Scientific refereed journals of a recognized academic reputation that do not reach the quality levels of 
Primary Set 

M* Top managerial journal 
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N.B. when a journal has not received a ranking from EJL, a second assessor is obtained to analyse the 

quality of the paper. The second assessor is Australian Business Deans Counsil Journal Ranking List, and 

the minimum norm is established at rank A. 

Australian Business Deans Counsil Journal Ranking List (ABDC) 2016 

Rank Interpretation 

A* 

Best or leading journal in its field – publishes outstanding, original and rigorous research that will shape 

the field. Acceptance rates are typically low and the editorial board is dominated by leading scholars in the 
field or subfield, including from top institutions in the world. Where relevant to the field or subfield, the 

journal has the highest impact factors or other indices of high reputation 

A 

Highly regarded journal in the field or subfield – publishes excellent research in the terms of originality, 
significance and rigour, has competitive submission and acceptance rates, excellent refereeing process and 

where relevant to the field or subfield, has higher than average impact factors. Not all highly regarded 

journals have high impact factors, especially those in niche areas. 

B 

Well regarded journal in the field or subfield – publishes research of good standard in terms of originality, 

significance and rigour and papers are fully refereed according to good standards and practices, but 

acceptance rates are higher than for Tiers A* and A. Depending on the field or sub-field, will have a modest 
impact factor and will be ISI listed.  

C 

A recognizes journal – publishes research that is of a modest standards and/or is yet to establish its 

reputation because of its newness. This tier is more inclusive than the others but only includes refereed 
journals.  

 

g. Journal overview 

Source Type 

2016 

impact 

factor 

5-year 

impact 

factor 

EJL 2016  
Research 

Gate 
Freq. 

Academy of Management Journal Journal 6.233 10.588 P* 6.97 2 

Administrative Science Quarterly Journal 5.316 7.313 P* 3.22 1 

Annual Review of Sociology  Journal 4.509  A* 

(ABDC) 
5.54 1 

Artificial Intelligence in Medicine Journal 2.142 2.136  2.28 1 

BMC Medical Informatics and Decision Making Journal 2.042   2.86 1 

Computers in Human Behavior Journal 2.880 3.724  4.61 1 

Decisions Science Journal 1.418  P 2.59 2 

European Journal of Innovation Management Journal       1.88 1 

European Journal of Operational Reseach Journal 2.679 3.109 P 4.06 3 

Government Information Quarterly Journal 2.515 3.161  4.04 1 

Harvard Business Review Paper 2.249 2.087  0.72 2 

Health Promotion International  Journal 2.046 2.464  1.49 1 

Human Resource Management Review Journal 2.236 3.324 P 3.61 1 

Implementation Science Journal 3.201   4.04 1 

Information & Management Journal 2.163 3.175 P 4.00 4 

Information System Frontiers Journal 1.450 2.248 
A 

(ABDC) 
2.17 1 
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Source Type 

2016 

impact 

factor 

5-year 

impact 

factor 

EJL 2016  
Research 

Gate 
Freq. 

Information Systems Research Journal 3.047 4.014 P* 4.45 1 

International Journal of Health Care Quality 

Assurance 
Journal       1.06 1 

International Journal of Information Management Journal 2.692 3.241 S 5.36 1 

International Journal of Medical Informatics Journal 2.363 2.927 
A 

(ABDC) 
2.93 2 

International Journal of Organizational Behavior Journal 2.986 0.646 P 4.63 1 

Journal of American Medical Directors Association Journal 6.616 5.141  5.51 1 

Journal of Biomedical Informatics Journal 2.447 2.982  2.34 1 

Journal of Business Research Journal 2.129 2.670 S 4.35 4 

Journal of Health, Organization and Management Journal     
B 

(ABDC) 
1.33 1 

Journal of International Business Studies Journal 3.620 5.659 P* 6.04 1 

Journal of Knowledge Management Journal 1.689 2.426 
A 

(ABDC) 
3.06 2 

Journal of Management Studies Journal 4.131 6.563 P* 5.21 3 

Journal of Service Management Journal 2.233 3.927 S 3.94 1 

Leadership & Organization Development Journal Journal 0.462     0.91 1 

Management Science Journal 2.741 3.728 P* 1.97 6 

McGraw-Hill Education Book     1 

MIS Quartely Journal 5.384 9.510 P* 11.40 5 

MIT Sloan Management Review Paper 1.529 2.320 M* 2.08 1 

Noordhoff Uitgevers Book     1 

Organization Studies Journal 2.798 3.899 P* 3.56 4 

Organizational Behavior and Human Decision Process Journal 2.805 4.056 P* 3.50 3 

Organizational Science Journal 3.360 6.137 P* 4.82 1 

Oxford University Press Book     1 

Quality & Safety in Health Care Journal 4.996   3.11 2 

Review of Accounting and Finance Journal       0.30 1 

Safety Science Journal 2.157 2.284  3.11 1 

Springer Book     2 

Strategic Management Journal Journal 3.367 6.393 P* 6.36 5 

The Review of Economics and Statistics Journal 2.979  A* 

(ABDC) 
2.96 1 
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 Distribution of suppliers at January 1 st, 2019 

 Small  Medium  Large  Total 

Chipsoft (Hix) 15 41,7% 10 45,5% 11 50,0% 45,0% 

Epic 4 11,1% 4 18,2% 6 27,3% 17,5% 

Nexus 6 16,7% 4 18,2% 1 4,5% 13,8% 

Others 11 30,6% 4 18,2% 4 18,2% 23,8% 

 

Unexpected long hospitalization for the EHRy allocated over go-live in 2011. 
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 Survey results 

For confidentiality reasons, this appendix is only provided to the company. 
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 Interview Guide 

Gestructureerd Interview Guide 

Geïnterviewde:  

Organisatie:                              Afdeling:  

Datum:                     Plaats:  

 

Introductie 
Mijn naam is Ward Weijland, ik ben student Technische Bedrijfskunde aan de Technische 

Universiteit Eindhoven. Op dit moment schrijf ik mijn masterthesis over het gebruik van 

Elektronisch Patiëntendossier (vanaf nu EPD) in de zorg. Daarnaast doe ik onderzoek naar het 

effect dat het EPD heeft op de effectiviteit en efficiëntie van uw ziekenhuis. Tijdens het 

semigestructureerde interview ga ik u vragen stellen over werkzaamheden vóór de komst van het 

EPD, uw huidige ervaringen en hoe u verwacht dat het in de toekomst eruit gaat zien. Daarnaast 

zal ik een aantal vragen stellen over de implementatie van het systeem. Het interview zal enkel 

gebruikt worden als input voor mijn master thesis, daarbij zal ik uw naam niet vermelden. Het 

interview zal ongeveer 45 minuten van uw tijd in beslag nemen. Alvast hartelijk dank voor uw 

medewerking. 

 

0. Kunt u even kort uzelf introduceren? (Leeftijd, functie, werkzaam voor uw organisatie etc.) 

 

 

 

Werkproces 

 

1. Hoe werkt het EPD voor uw organisatie? Heeft u invloed gehad op de manier van werken? 

 

 

 

 

 

 

2. Hoe vaak maakt u gebruik van het EPD systeem op een dagelijks basis? Wat zijn de 

verschillen en overeenkomsten bij uw gebruik van het EPD tussen verschillende patiënten?  

 

 

 

 

 

 

3. Hoe zag uw werkproces eruit voordat het EPD geïntroduceerd werd? Waar ontstonden 

grote problemen en waar ging het goed? 
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4. Wordt het EPD gebruikt om diagnoses en behandelingen uit het verleden te bekijken? Zo 

ja, hoe vaak? Hoe werkt dat precies? Zo nee, waarom niet? Biedt het EPD wel de 

mogelijkheid? 

 

 

 

 

Implementatie 

5. Hoe verliep de implementatie? Hoe wordt de verandering aangestuurd? Is er verloop van 

tijd een andere communicatie en leiderschap stijl gehanteerd? 

 

 

 

 

 

 

6. Hoe is de aanpak geweest? Zijn alle afspraken nagekomen? Wat waren de grootste 

problemen en hoe zijn die aangepakt? 

 

 

 

 

 

 

 

Impact en challenges 

7. Welke impact heeft het EPD op dit moment op uw organisatie? Wat heeft het EPD voor u 

opgeleverd? Hoe is uw werk beïnvloed of gaat het beïnvloed worden? 

 

 

 

 

 

8. Wat zijn de grootste uitdagingen waar u op dit moment tegenaan loopt? 

 

 

 

 

 

Kennisoverdracht 
9. Wat betekent kennisoverdracht voor uw organisatie? Hoe wordt het EPD gebruikt als 

methode om kennis over te dragen binnen uw afdeling/organisatie? Geldt dit ook voor niet 

specifieke patiënten informatie? Zijn er nog andere methodes die kennisoverdracht 

faciliteren binnen uw organisatie/afdeling? 
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10. Hoe vaak per dag vindt er kennisoverdracht plaats binnen uw organisatie en afdeling? Hoe 

gaat dat tussen afdelingen onderling? En hoe gaat dat met externe organisaties? 

 

 

 

 

 

 

11. Heeft u het gevoel dat u alles kunt zeggen binnen uw afdeling? Hoe wordt er naar u 

geluisterd? Heeft u het idee dat andere van uw keuzes en ervaringen leren? 

 

 

 

 

 

 

Performance 
12. Hoe wordt performance in uw organisatie en afdeling gedefinieerd? Wat is voor u de 

belangrijkste KPI? Hoe vaak worden successen gevierd binnen uw afdeling? 

 

 

 

 

 

 

13. Welke mate heeft het EPD invloed op uw belangrijke KPI’s? en op andere? 

 

 

 

 

 

 

 

 

Dank u wel voor uw tijd en medewerking 
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 Code frequency matrix  

Name # interviews References 

Knowledge transfer   

Barriers of KT 4 54 

Drivers of KT 4 34 

Individual experience   

Absorptive Capacity 1 1 

communication 3 13 

Learning-by-doing 4 26 

Learning-by-failure 4 14 

Registration time 4 27 

Transactive memory 3 16 

Organizational experience   

Continuous improvement 4 34 

Implementation strategy 4 38 

Knowledge network 4 17 

Organizational Change 4 49 

Organizational culture 3 12 

Standardized implementation 2 7 

Team experience   

Knowing who knows what 4 13 

Leadership 4 22 

Monitoring 4 28 



 

 75 

 

Steering groups and meetings 3 29 

Training 4 26 

Performance 1 1 

Accuracy 4 46 

Costs 3 14 

Efficiency 4 59 

Patient engagement 3 14 

Patient quality 4 30 

Patient security 4 13 

Satisfaction 4 17 

Uniformity 4 18 

Pillars   

Barriers to tools adoption 4 13 

Members 4 28 

Task 3 11 

Tool 4 82 

Workflow   

Current workflow 4 34 

Future workflow 4 18 

Previous workflow 3 10 
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 Relationship diagram based on the word similarity  
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 Quotes matrix 

For confidentiality reasons, this appendix is only provided to the company. 
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 Code book 

For confidentiality reasons, this appendix is only provided to the company. 
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 Transcripts interviews 

For confidentiality reasons, this appendix is only provided to the company.  
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 Cost calculation impact of ULH  

 Type Average  Min Max 

Hospital (excl. UMC) Costs  € 11.507.648,89    
 € 2.988.554,97   € 30.105.353,07  

Turnover  € 16.422.302,13    
 € 2.431.158,15   € 56.356.114,40  

Total    € 27.929.951,02  
   

UMC Costs  € 22.484.537,90    
 € 2.988.554,97   € 30.784.044,26  

Turnover  € 95.731.254,76    
 € 2.431.158,15   € 141.292.956,12  

Total    € 118.215.792,66  
  

 

Loss of turnover:  

 𝐿𝑜𝑠𝑠 𝑜𝑓 𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 = (
𝑇𝑜𝑡𝑎𝑙 𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟

𝑇𝑜𝑡𝑎𝑙 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑
)  × (

50% 𝑡𝑜𝑜 𝑙𝑜𝑛𝑔 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑

2
) (7) 

Unforeseen costs due to ULH:  

 𝐶𝑜𝑠𝑡𝑠 𝑓𝑜𝑟 𝑈𝐿𝐻: (
50% 𝑡𝑜𝑜 𝑙𝑜𝑛𝑔 ℎ𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑

2
) × (5,2 × 0,75) × €1977,54∗ (8) 

 

*Costs calculation of a patient hospitalized for one day 

Costs of personnel  €        826,00  

Social costs and other personnel costs  €        247,06  

Nutrition costs  €          18,89  

Other hotel costs  €          43,13  

Overhead  €        131,50  

Patient cost  €        443,67  

Costs for building  €          48,01  

Depreciation of fixed assets  €        219,86  

Support  €           -0,59  

Total costs  €     1.977,54  

source: Dutch Hospital Data, 2015 

‘Intrakoop en Verstegen accountants en adviseurs: Jaarverslagenanalyse Zorgsector 2015 
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 Overview of mergers and acquisitions until 2016 

 


