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Abstract

:

The purpose of this research was to portray productivity in a larger context than has previously been presented, using system analysis. The result was a single causal loop diagram describing productivity in a work setting. Information on the components affecting productivity and how they interact was gathered from the industrial and organizational psychology (I-O psychology) literature as researchers in that field have spent a great deal of effort on shedding light on the subject. Articles from well-known I-O psychology journals were selected for further analysis through a systematic literature search. From these articles, 45 causal loop diagrams (CLDs) were constructed based on the causalities described in their theoretical background sections and results. These CLDs were subsequently synthesized in two steps to create a single CLD describing productivity. The resulting CLD provides an opportunity to view productivity in the workplace in a wider context.
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1. Introduction


Managers of organizations today face a constant demand for performance in the form of bottom-line growth. In essence, the operation of any firm can be described as a value adding transformation process. Continually striving to improve this process is vital but it is achieved as a strategic decision. The first half of the twentieth century saw extreme improvements in the productivity of the manual worker and automation further added to these gains (Hopp et al. 2009). Today, however, the majority of the workforce is increasingly made up of knowledge workers. Identifying ways of improving their productivity is therefore extremely valuable for organizations looking to grow in a demanding, competitive environment (Drucker 1999).



Researchers in the field of industrial and organizational psychology (I-O psychology) have devoted a substantial amount of time and effort to increasing our understanding of and improving workers’ performance. While the subject of employee productivity is of interest to other fields of research, such as industrial engineering (Hopp et al. 2009), it is wise, when venturing into the study of such multi-disciplinary topics, to get familiarized with findings from other disciplines that have accumulated knowledge on the subject. In that way, one can avoid the pitfall of reinventing the wheel, and it also increases one’s ability to view the topic from a different angle and in a larger context. It seems obvious that anyone exploring the topic of employee productivity, no matter the academic field, would gain from getting acquainted with what I-O psychologists have to say about the subject.



Findings in I-O psychology have identified different ways of improving employee productivity. These include, but are not limited to, methods such as staffing and training to develop competent employees and identifying different ways of motivating and affecting the wellbeing of these employees to turn them into effective workers. These applications are, however, usually explored separately, thus forfeiting the opportunity to study how they impact each other. Different methods can balance or reinforce each other’s effect, possibly affecting the desired outcome. In order to understand the dynamics of the factors affecting productivity, they need to be considered in context. A system approach, therefore, seems desirable. One such methodology, system thinking, the framework used in this research, involves identifying the causal relationships and feedbacks of systems, thus highlighting their dynamics.



The objective of this research is to identify the causal relationships affecting employee productivity in an organizational setting with reference to findings from industrial and organizational psychology. Instead of focusing on how one or several factors affect productivity, the idea is to take a step back and look at the phenomena in a larger context. By widening the focus, the aim of this study is to achieve a better understanding of the dynamics between the different components affecting productivity, that is, how they interact by reinforcing and balancing their respective impacts. It is only when we thoroughly understand the dynamics of a system that we can properly control it to produce the desired result (Arnold and Wade 2015).




2. Method


The work for this paper was performed in three stages. Figure 1 is a visual representation of the process, from the initial design of the research to the reflections on the results. Each step in the process produces an outcome that is used in the steps that follow. These stages are constructed by merging a literature review method (Kitchenham 2004) and system analysis (Arnold and Wade 2015; Haraldsson 2000; Sterman 2000). During the planning stage, the outline and scope of the research were defined and put forth in the form of a research objective. The planning phase also entailed the gathering of source material through a systematic literature search. The execution stage involved reviewing the literature, extracting relevant information, and organizing it in a systematic way. The review of the literature entails analysis and is thereby a part of the actual research conducted and results yielded. In the second part of the execution stage, the information gathered during the first stage was synthesized in two steps to form a single diagram describing the causal relationships affecting employee productivity. The third and final stage, described in the discussion chapter, involved reflecting on the research results produced during stage two and speculating on opportunities for future research. The three research stages are briefly described in Figure 1.



2.1. Planning


The actual research work of the execution stage was preceded by a planning phase. During this stage, the scope of work was defined, and the research material assembled.



2.1.1. Scope


The purpose of this study is to identify the causal relationships of productivity in an organizational setting as presented in findings from I-O psychology. It is not the purpose of this research to evaluate relationship characteristics, (i.e., intensity, importance) nor to group the relationships. A certain grouping is performed along the analysis, but that is only to facilitate working through all the relationships.



Limiting the research material to this particular field is based on the assumption that it contains an abundance of knowledge on the subject that is of value when mapping up causal relationships using methods from industrial engineering.




2.1.2. Assumptions


The performance of an organization can be measured in different ways. Frequently used to describe performance in the organizational setting are different measures of efficiency, (e.g., Wright et al. 1993; Umstot et al. 1976; Kim and Ployhart 2014), effectiveness, (e.g., Probst et al. 2007; Podsakoff et al. 1997), and productivity, (e.g., Chadwick et al. 2013; Grant 2008; Patterson et al. 2004). Despite their widespread use, a lack of consensus on the definition of these terms, or rather, how to distinguish between them, is apparent in the literature. In this research, distinctions between definitions of productivity in the different articles are disregarded and it is presumed that all phenomena termed productivity is the same. On the other hand, a distinction is made between the different levels of productivity, that is employee, group, and company level productivity.




2.1.3. Literature Search


A systematic literature search was conducted in accordance with the scope and research objective. The ISI Web of Science database was used to search for articles. The field of I-O psychology has contributed immensely to research on employee productivity so relatively strict search criteria were used. The literature search follows the methodology of Kitchenham (2004). The search field was narrowed only to include articles with the word productivity in the title from five well-known journals publishing research in the field of I-O psychology: Personnel Psychology, Journal of Applied Psychology, Journal of Occupational and Organizational Psychology, Journal of Organizational Behavior, and Journal of Vocational Behavior. The search was not time-dependent so it includes papers from the inception of the journal to 2021. The search returned 61 articles, of which 27, were, after an abstract review, deemed relevant for the research. A list of the 27 articles can be found in Appendix A, Table A1. The criteria for relevance were:




	
The article should describe causal relationships leading to productivity either in its theoretical background chapter or results;



	
The article should focus on general organizational settings and employees as opposed to specific groups such as parents or shift workers;








The 27 relevant articles were further examined in the execution stage through a literature analysis producing information that was then synthesized in two steps.





2.2. Execution


The execution consists of a thorough literature analysis using the method of system analysis, followed by a two-step synthesis of the analysis results. The selected literature was reviewed using a systems approach, with the specific aim of identifying descriptions of causal relationships affecting productivity. These causalities were found in the theoretical background sections of the articles, in their results, or both.



2.2.1. System Analysis


The method used to identify causal relationships in the literature was system analysis. System analysis is a practical application of system thinking. The objective of system thinking is to obtain an understanding of the connections and interactions of the distinct parts of a system, recognize patterns and thus identify causes and effects of complex problems within the system. System analysis involves identifying the components of a system, building a mental model of how they relate to one another and presenting it as a causal loop diagram. Once a mental model has been constructed, the dynamics of the system can be recreated using mathematical simulation models. Such models can then be used to explain past behavior of the system and predict and influence future outcomes. The relationship between system thinking, system analysis and system dynamics is presented in Figure 2.



System analysis is about identifying causal relationships, often through group model building or stakeholder interviews. Here, we take a slightly different approach to system analysis than presented by Haraldsson (2000), by constructing a mental model of employee productivity using information from the I-O psychology literature only. The selected papers were thoroughly scanned for indicators of causal relationships affecting employee productivity. The results of this literature analysis were presented as causal-loop-diagrams (CLDs). Most of the articles produced two diagrams, one from the theoretical background and one from the results, but a few only contained information on causal relationships in one of two sections.




2.2.2. Causal Loop Diagrams


CLDs are used to describe a mental model of reality by identifying and presenting the causal links between the items in the model. The main motive for such an exercise is to observe a system or phenomena through feedbacks rather than linearly and thereby capturing the dynamics of its behavior. In a CLD, a causality is presented as an arrow between two items with either a plus sign or a minus sign. A plus sign indicates a positive relationship between variables, that given all else is equal, the variable at the tail of the arrow and the variable at the arrowhead change in the same direction, as the cause increases, so does the effect and if the cause decreases so does the effect. A minus sign indicates the opposite, a negative relationship between variables, that is that, given all else is equal, the effect goes in the opposite direction of the cause (Sterman 2000). An example of a causal loop diagram can be seen in Figure 3.



The result of this stage of the research was 45 distinct CLDs. It should be noted that all information used to construct the 45 CLDs comes from the selected 27 articles. The CLDs made from the theoretical background chapter of these 27 articles contain causal relationships described in over 200 journal articles and books from various fields of research. These sources were not read for this research and the presumptions made about causalities are based on how the authors of the selected articles described them. However, reference is made to the source articles on the CLDs, and a list of all references kept in a working document that is available as a Supplemental Material (see end of article).




2.2.3. Synthesis


The CLDs from the different articles were used as building blocks for the construction of a single mental model containing all the different factors that contribute to or discourage employee productivity according to the selected literature. In order to synthesize the diagrams, similar items, and their respective causal relationships, were joined and items that were considered less important for the big picture were discarded. As stated in the introduction, the purpose of this research was to obtain a macro rather than a micro view of employee productivity. One way of consolidating the information extracted from the literature would be simply to join the different CLDs together, only uniting identical items, and thereby preserving the original level of detail. This produces a highly complex model that is difficult to understand and therefore does not add much to the information in the isolated CLDs that each describes different causal relationships relating to employee productivity. The route taken here was therefore to simplify the big picture just enough so that the human mind can grasp its dynamics without losing sight of the essential elements. The synthesis was performed in two steps; the first step produced three CLDs with 84 individual items and the second step resulted in a single CLD with 36 items.






3. Results of Literature Analysis


The 27 articles deemed relevant for the research presented in this paper were analyzed using system analysis. Each article was examined in search of descriptions of causal relationships relating to productivity. The search was focused on one hand, on the theoretical background or literature review of each article, and, on the other hand, on its results. Identified causal relationships were presented in the form of causal loop diagrams. For every article, there are, therefore, typically two sets of analysis results: one diagram describing causal relationships identified in the theoretical background chapter of an article and one describing causal relationships from its results. There are exceptions, however, as some articles did not demonstrate identifiable causal relationships, either in the background section or in the results. All causal relationships identified in the theoretical background chapter of an article are marked with a reference. References for the causal relationships identified in the results chapters of the articles are not marked in the results CLDs as their source is always the article in question.



Similar or even identical items in separate articles typically go by different names. Such items were joined under one item name, representing the whole group. A list of the 115 distinctive items found on the initial 45 CLDs and their denotations in every article in which they were identified, was recorded in a working document that is available from the corresponding author upon request. In addition to the 115 items already mentioned there are 8 items that were defined as “effect items”. They are used to be able to present the mediating role of certain factors on the impact of other components. For example, the items goal commitment, goal difficulty, and goal specificity all increase the effect of goal setting, but do not increase goal setting per se. An “effect item”, the effect of goal setting, therefore, needs to be added as a link between goal setting and the components it affects. It is presumed that the “effect items” are closely related to, or even integral parts of the items whose effect they are to present, (e.g., goal setting is a necessary prerequisite for the existence of the effect of goal setting). They are therefore not considered proper items and are not included in the total sum of 115 items although they are present in the CLDs. A list of all items referred to in this research, including the “effect items” is available from the corresponding author upon request.



The result of the literature analysis was 45 distinct CLDs all describing different causal relationships affecting employee productivity in an organizational setting. As an example, one such CLD, from the theoretical background section of De Meulenaere et al. (2016) is presented in Figure 4.



De Meulenaere et al. (2016) based their research design on earlier findings on the effect of age diversity on labor productivity. They reference research results indicating that age variety, that is, the heterogeneity of ages within the firm, causes the manifestation of age-specific knowledge differences (Horn and Cattell 1967), and that age polarization, or the segmentation of the workforce into homogeneous groups, leads to age-related value differences (Cherrington et al. 1979; Parry and Urwin 2011; Wagner 2007). Further, they state that age-specific knowledge differences have been found to have a positive effect on knowledge transfer within the firm (Carton and Cummings 2012; Hambrick and Mason 1984; Harrison and Klein 2007; Horwitz and Horwitz 2007; Klein and Harrison 2007; Pelled 1996; Williams and O’Reilly 1998), while age-related value differences have a negative effect on knowledge transfer. They then state that it has been argued that the latter increases group formation amongst employees (Carton and Cummings 2012; Tajfel and Turner 1979) which leads to less cohesion, cooperation, and communication (Bell et al. 2011; Pelled 1996), thus negatively affecting knowledge transfer (Grund and Westergaard-Nielsen 2008; Klein et al. 2011; Kunze et al. 2011; Pelled 1996). Furthermore, they found that the transfer of knowledge between employees within the firm had been found to positively affect the quality of decisions made, creativity, and individual employee efficiency and effectiveness, ultimately affecting firm productivity (Carton and Cummings 2012; Hambrick and Mason 1984; Harrison and Klein 2007; Horwitz and Horwitz 2007; Klein and Harrison 2007; Pelled 1996; Williams and O’Reilly 1998).



De Meulenaere, Boone, and Buyl’s review of the literature also indicated that firm size affects both the effect of age-related value differences and age-specific knowledge differences. This is based on the presumption that in bigger firms, distinct age groups should be larger, which intensifies the effect of its members’ value differences (Boehm et al. 2014). When it comes to knowledge differences, however, a larger firm size enables the matching of employees with appropriate jobs, thus making it easier to take advantage of age-specific knowledge differences (Pfeffer and Cohen 1984).



Job security has, according to De Meulenaere et al. (2016) been found to positively impact extra-role behavior (Galunic and Anderson 2000; Leana and Van Buren 1999; Sun et al. 2007). Such employee behaviors make the flow of knowledge between employees more prominent, thereby intensifying the positive effect of age variety and diminishing the negative effect of age polarization on labor productivity (Arthur 1994; Batt and Colvin 2011; Delery and Doty 1996; Oreilly and Chatman 1986; Tsui et al. 1997; Zacharatos et al. 2005).



The CLD in Figure 5 describes the causal relationships identified in the results of the same article.



De Meulenaere et al. (2016) researched the impact of age variety and age polarization on labor productivity and concluded that age variety increases productivity, while age polarization decreases it. They also investigated the moderating effects of firm size and job security. Firm size intensified the impact of both age variety and age polarization, but job security only affected the impact of age variety. In the event that a hypothesized relationship was not confirmed in the results of an article a dashed line with a zero notation on the arrowhead was used to describe that relationship. That is the case for one of the causalities in Figure 5.



The remaining 26 articles were scanned in the same way for causal relationships relating to productivity in both their theoretical background and results. The resulting 45 CLDs will, in the next section, be synthesized in two steps in an effort to yield a single diagram describing the causal relationships of employee productivity in an organizational setting. All the CLDs are available as Supplementary Material (see the end of the article).




4. Synthesis of Items


The 45 CLDs resulting from the analysis of the literature were synthesized in two steps, thus creating a single CLD for productivity. In the first step, an attempt was made to join the 45 individual CLDs by identifying identical items in different diagrams and creating a link between them. The resulting CLD quickly became very complex and difficult to administer. To make synthesizing the diagrams easier, those with similar items were grouped together, creating three groups of CLDs that could then be used to create three separate synthesized CLDs. The groups that emerged when we identified CLDs with similar items respond well to common themes from the I-O psychology literature, namely employee wellbeing, employee motivation, and human resource management. The outcome of the first synthesis was therefore three separate CLDs constructed around common themes from the literature. The second synthesis step was a more significant attempt to decrease the complexity of the CLDs to be able to create a single one.



4.1. First Synthesis—Grouping


In the first synthesis step, the 45 CLDs were combined to create three diagrams. First, the CLDs were roughly divided into three groups by common themes in the I-O psychology literature: employee wellbeing, employee motivation, and human resource management. Next, items and causal relationships found in more than one CLD were identified, and a link was created between the respective diagrams. When all such common items and causal relationships had been spotted and connected, the result was three separate CLDs. Most of the articles consider topics relating to a single theme, (e.g., job satisfaction and wellbeing or goal setting and motivation) but in some cases, when applicable, different causal relationships from an article were presented in separate CLDs.



The 45 CLDs resulting from the literature analysis contained 115 distinct items. In the first synthesis, this number was decreased to 84 as 22 items were discarded, and 9 items were joined with other items.



The main goal of this synthesis step was to link the different CLDs without losing too much of the information about causal relationships they contain. There were, however, items that increased the complexity of the synthesized diagrams but were not considered to add much value to the bigger picture and were therefore discarded. A comprehensive item list is available from the corresponding author upon request.



Following the item reductions, the causal relationships from the literature analysis were joined into three separate CLDs: motivation (see Figure 6 and Table 1), wellbeing (see Figure 7 and Table 2), and human resource management (see Figure 8 and Table 3). All causal relationships are marked with a reference to the relevant articles. The bold references are the 27 articles that were read as a part of this research. For each figure, there is a corresponding table that lists all items in the figure.



The complexity of these three diagrams is relatively high, making it difficult to use them to generate information about the dynamics of the system. The aim of this research is to take a step back and look at these relationships in a wider context. To be able to do that, the complexity of the system needs to be reduced by more aggressive measures. This is performed in step two of the synthesis.




4.2. Second Synthesis—Simplification


In an effort to make it easier to synthesize the diagrams further, in step two, the number of items was decreased from 84 items at the end of step one to 36 items. The item reductions were again performed either by joining similar items into one or by discarding items that were considered to have little relevance to the bigger picture.



The list of 84 items was scanned in search of items that could be joined for various reasons. Some had similar meaning or could be expected to have similar effects, and others only affected or were influenced by one other item and could therefore usually be joined with that item without forsaking any important causalities.



Some causal relationships are presented both as direct and indirect effects. In such cases, an effort was made to simplify the picture by removing the link that has less relevance to the bigger picture. There are 38 items that were merged with existing ones and these are shown in Table 4.



A link cannot be removed, however, if its removal affects other important causalities. The list was also scanned for items that add little or non-relevant information to the bigger picture and could therefore be discarded. These are: applicant pool size, commitment, employee abilities, employee need, employee turnover, employees, growth need strength, information about employee performance, perceived relative importance of task, replacements, and selection ratio.



The resulting CLD is presented in Figure 9 and the items listed in Table 5. The complexity of this CLD is substantial and it presents an opportunity to obtain a bird’s eye view of the causal relationships of productivity.



At this stage, information from the I-O psychology literature has been used to construct a single diagram describing the causal relationships of productivity. A literature analysis using the method of systems analysis was used to identify relevant components according to the selected literature, and how they interact and thereupon affect productivity.



The result of this literature analysis was multiple CLDs based on causal relationships as described in the articles. Through two synthesis steps, the information from these CLDs was further consolidated to create a single CLD. During the synthesis process, empirical generalizations are made that can at a later stage be turned into theories that can be tested on different data. Although these steps in the theory-building process are outside the scope of this research, it is interesting, briefly, to reflect on the results and speculate about opportunities for future research. That is the matter of the discussion chapter that follows.





5. Discussion


The two synthesis steps resulted in a single CLD of productivity, based on the information gathered in the literature analysis. This final CLD is considerably less complex than the three CLDs resulting from the first synthesis step, and it is, therefore, more suitable for further analysis of the dynamics of the system. The final CLD can be roughly divided into the three themes used in the first synthesis step: human resource management, motivation, and wellbeing. It is not surprising that a model of productivity incorporates these themes, as they are common motives in the human resource and performance management literature (see, e.g., Combs et al. 2006). These fields of research have in their different ways considered the process of producing effective workers. Human resource management, mainly in the form of selection and training, is used to recruit and further develop employees competent enough to meet the personnel specification, created in the job description (Schuler and MacMillan 1984). To make these competent workers effective, they further need to be motivated and led in a corporate environment that fosters teamwork and a good company culture (Ogbonna and Harris 2000). The CLD resulting from the synthesis corresponds well to this process description.



Although the final CLD, describing productivity, corresponds well with the known process of producing effective workers (see, e.g., Combs et al. 2006), it has one clear advantage: it displays causal relationships and feedback. This makes it easier to track the overall effects of initiatives such as goal setting or training and trace the contributing factors of outcomes such as productivity. Mapping these causal relationships also helps in identifying the trade-offs in the system, which makes it easier to prioritize and choose the best initiative in each situation. An example of such a trade-off is the application of performance monitoring to motivate employees. Performance monitoring has been found to yield gains in terms of increased employee productivity (Larson and Callahan 1990) but at the cost of increased stress levels and less job satisfaction amongst employees (Aiello and Kolb 1995), thus potentially having a negative effect in the long run.



The result of this research, in the form of a CLD describing the causal relationships of productivity, is obviously limited by its literature foundation. The literature was selected using a systematic search only providing 27 relevant articles that nowhere near encompass the abundance of research on the topic. The result, however, seems to cover most of the major themes in the field, with some exceptions.




6. Conclusions


The objective of this research was to identify the causal relationships affecting productivity and view them in a larger context than previously presented. Through two synthesis steps, causal relationships identified in the literature were used to build a mental model of productivity, presented as a single causal-loop diagram where items are related to each other and causality between them is shown. The diagram builds on items from three main themes: wellbeing, human resource management, and motivation.



6.1. Theoretical and Managerial Implications


This work is a theoretical work building a foundation for later generating a work productivity theory. It is in its nature a very early step and deals with finding items and how they interact. The work does show that no current literature is dealing with work productivity as a whole and researchers tend to have a certain focus, often falling into one of the three themes, in the article reviewed here. The contribution to theory is the holistic view presented along with the synthesis of terms/thoughts. It shows that current research fields do line up to a coherent whole and that most of the items needed to construct a theory are known. However, this work does not end in a theory; it is only an early step that hopefully can later lead to a work productivity theory.



Though not designed to be directly applicable to managers, a certain insight can be gained from this work. The academic world is dealing with a lot of the items relevant to work productivity, but these items do not make a consistent whole. The manager can, from this work, obtain an idea of the complexity of interrelated items that affect work productivity and use that holistic picture as a guideline in their decision making.




6.2. Research Limitations


There are at least two major themes missing from the current literature review. The first is the focus on how individuals deal with their own productivity and the second is the limited presence of leadership and management. The knowledge worker is largely responsible for their own productivity (Óskarsdóttir and Oddsson 2017, #2235) (Óskarsdóttir and Oddsson 2017). The individual faces a two-folded challenge; what causes or impacts productivity and how to deal with it. The causes are many, both personal and professional and an attempt has been made to map them out (Óskarsdóttir et al. 2021). That work has then progressed towards a holistic model of the knowledge worker productivity (Óskarsdóttir et al. 2022).



Management commitment was mentioned in one article (Rodgers and Hunter 1991, #44) and leadership in another (Podsakoff et al. 1997). The effect of this otherwise thoroughly researched topic is absent in most of the selected literature on productivity, with these two exceptions. Strictly speaking, leadership and management are two different things. In general terms, management is about dealing with complexity and managing things, while leadership is about coping with change and influencing people’s behavior (Algahtani 2014). Ignoring this distinction, it seems apparent that both management and leadership play an important role in the productivity of employees (Akpoviroro et al. 2018; Chiok Foong Loke 2001; Nasution et al. 2016). Management is, in fact, the leading agent when it comes to setting standards for performance, measuring against these standards, and reacting to the results. The different methodologies present in the model, such as training, goal setting, and job enrichment all have their documented effect, but something must set their use in motion, and someone must make the decision to do so. These decision chains are rarely mentioned in the literature. That probably means that they are not considered relevant when these measures are examined in isolation, but they certainly matter if you want to look at the bigger picture.



Another factor scarcely represented in the model is economic realities. Although delivering profit is not the only purpose of an organization, being profitable is absolutely vital for its survival. Indeed, the purpose of raising productivity, by applying measures such as goal setting and training, must be to increase profit by positively affecting the top line results, and, according to the literature, these measures certainly have this effect. What is less apparent from the literature, however, is the fact that their application also costs money and thereby negatively affects profit. When viewing the causalities of productivity as a whole, and, especially when intending to use that information to make decisions, it is therefore important to take the financials into consideration. Usually, there is a limit to the amount of funds that can be allocated to human resource and performance management initiatives, so prioritizing and tailoring to circumstances becomes important. It is, therefore, necessary to take into account the cost of raising productivity, not least to ensure the efficiency and effectiveness of such efforts.



To address these gaps in the literature, an alternate, or rather, expanded, view of productivity is needed. In order to introduce the elements that were missing in the final CLD result: management, decision chains, and economic realities, further research is needed into their impact on the feedback structure of the system. Additionally, important for consideration are factors external to the firm, such as the economic environment, the political landscape, and rules and regulations that can have a positive or limiting effect on the company’s efforts to increase productivity.




6.3. Future Research


Future research can be built on the foundation laid by the one presented here. The current results were produced by making empirical generalizations that could serve as a basis for a theory of productivity in an organizational setting. The results of the current paper are only what relationships might be present. Further analysis is needed on these relationships, their intensity, their importance, their groupings, and their impact on productivity. These are all steps towards a theory of productivity in an organizational setting. The authors see at least the following possible future work, not necessarily in this order:




	
Analyze the characteristics of relationships, e.g., intensity and importance.



	
Group relationships.



	
Analyze the effect of metrics (how productivity is defined) on the causality.



	
Add missing factors, e.g., leadership, management, and economic factors to the relationship diagram.



	
Evaluate the biggest factors that contribute to productivity.



	
Construct the theory of work productivity.








From such a theory, hypotheses could be generated and tested. System dynamics is a tool that, using simulation models, is used to validate assumptions about the workings of a system, and, in continuation, predict future outcomes. A system dynamics model of productivity would certainly contribute profoundly to our knowledge of the topic by creating conditions for theory development and testing; thus, developing such a model will have positive implications in practice, that is, on the operation of organizations. There is, however, a long way to go before such a model can be put into service. An extended literature analysis with a focus on the missing elements that were identified is needed to finalize the CLD of productivity. Additionally, to be able to simulate the system, it is necessary to quantify the causal relationships. For some relationships in the model, statistical data are available, but, for others, further research is needed.
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Table A1. The 27 articles used in the research.






Table A1. The 27 articles used in the research.









	Author(s) (year)
	Author(s) (year)





	De Meulenaere et al. (2016)
	Larson and Callahan (1990)



	Kim and Ployhart (2014)
	Graen et al. (1986)



	Delmas and Pekovic (2013)
	Schmidt et al. (1986)



	Birdi et al. (2008)
	Guzzo et al. (1985)



	Grant (2008)
	Latham and Saari (1982)



	Probst et al. (2007)
	Schmidt et al. (1979)



	Patterson et al. (2004)
	Kazanas (1978)



	Dollard et al. (2000)
	Schein et al. (1977)



	Podsakoff et al. (1997)
	Kim and Hamner (1976)



	Aiello and Kolb (1995)
	Umstot et al. (1976)



	Wright et al. (1993)
	Latham and Locke (1975)



	Goodman and Leyden (1991)
	Weinstein and Holzbach (1973)



	Rodgers and Hunter (1991)
	Rothe (1970)



	Shalley (1991)
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Figure 1. The three stages of the research process. 
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Figure 2. A visual representation of the relationship between system thinking, system analysis, and system dynamics, based on (Haraldsson 2000). 






Figure 2. A visual representation of the relationship between system thinking, system analysis, and system dynamics, based on (Haraldsson 2000).



[image: Admsci 12 00090 g002]







[image: Admsci 12 00090 g003 550] 





Figure 3. An example of a causal loop diagram with positive and negative relationships between variables, based on (Haraldsson 2000; Sterman 2000). 
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Figure 4. Authors drawing of the causal relationships from the literature of De Meulenaere et al. (2016). 
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Figure 5. Authors drawing of the causal relationships from the results of De Meulenaere et al. (2016). 






Figure 5. Authors drawing of the causal relationships from the results of De Meulenaere et al. (2016).



[image: Admsci 12 00090 g005]







[image: Admsci 12 00090 g006 550] 





Figure 6. Motivation CLD from synthesis step 1. 
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Figure 7. Wellbeing CLD from synthesis step 1. 
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Figure 8. HR management CLD from synthesis step 1. 
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Figure 9. The final result: the synthesis step 2 CLD describing the causalities of employee productivity in an organizational setting. 
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Table 1. Items in on the motivation theme.






Table 1. Items in on the motivation theme.





	Item
	Item
	Item





	Absenteeism
	Entrepreneurial activities
	Non-goal performance



	Autonomy
	Extra-role behavior
	Perceived relative importance of task



	Creativity
	Performance monitoring
	Perceived likelihood of reward



	Goal difficulty
	Financial incentives
	Effort used on non-goal tasks



	Goal setting
	Strategy development
	Effort used to reach goals



	Goal specificity
	Company productivity
	Information about employee performance



	Employee abilities
	Employee productivity
	The effect of performance monitoring



	Feedback
	Creativity goal setting
	Contingency of performance consequences



	Leadership
	Total commitment
	Effort used on creativity



	Persistence
	Job satisfaction
	Intrinsic motivation
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Table 2. Items in on the wellbeing theme.
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	Item
	Item
	Item





	Skill variety
	Perceived quality
	Perceived supervisory support



	Feedback
	Perceived effort
	Perceived performance feedback



	Responsibility
	Intrinsic motivation
	Perceived innovation and flexibility



	Autonomy
	Job enrichment
	Perceived meaningfulness of work



	Teamwork
	Commitment
	Growth need strength



	Social support
	Employee abilities
	Focus on specific tasks (routine or rewarded)



	Stress
	Work demands
	Perceived skill development



	Costs
	Employee productivity
	Perceived concern for employee welfare



	Absenteeism
	Extra-role behavior
	Actual or threats of downsizing



	Quality
	knowledge transfer
	Subcultural predisposition



	Attitudes
	Company productivity
	Performance monitoring



	Cohesion
	Employee productivity
	Perceived focus on quality



	Cooperation
	Task identity
	Fallings of social isolation



	Communication
	Task significance
	Counter-productive behavior



	Job insecurity
	Company climate
	Quality of decision making



	Creativity
	Creative environment
	Long term economic growth



	Job satisfaction
	Employee turnover
	Entrepreneurial activities
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Table 3. Items in Figure 8 on the human resource theme.
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	Item
	Item
	Item





	Absenteeism
	Employee turnover
	Need for supervision



	Replacements
	Company performance
	Knowledge sharing



	Work experience
	Company productivity
	Entrepreneurial activities



	Teamwork
	Employee turnover
	Perceived corporate social responsibility



	Autonomy
	Intrinsic motivation
	Selection ratio



	Job satisfaction
	Employee initiative use
	Selective staffing



	Costs
	Employee proactivity
	Absenteeism



	Revenues
	Employee productivity
	Generic human capital resources



	Employees
	Extra-role behavior
	Knowledge sharing



	Commitment
	Applicant pool size
	Firm specific knowledge



	Training
	Growth opportunities
	Growth need strength
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Table 4. Items in on the synthesized CLD that have incorporated other items.
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	Joined Item Name
	Previous Item Names





	Job insecurity
	Actual or threats of downsizing



	Employee proactivity
	Employee initiative use



	Effort used on non-goal tasks
	Effort used on creativity and non-goal task performance



	Teamwork
	Cohesion, communication, cooperation, feelings of social isolation, and social support



	Performance consequences
	Contingency of performance consequences, financial incentive and perceived likelihood of performance reward



	Employee productivity
	Counterproductive behavior, absenteeism, attitudes

Persistence, quality, and strategy development



	Company climate
	Creative environment, perceived concern for employee welfare, perceived corporate social responsibility, perceived effort, perceived innovation and flexibility, perceived performance feedback, perceived quality, perceived skill development, perceived supervisory support, and subcultural predisposition



	Firm-specific knowledge
	Work experience



	Effort used to reach goal
	Focus on specific tasks (routine or rewarded)



	Training
	Growth opportunities



	Company performance
	Long-term economic growth



	Autonomy
	Need for supervision and responsibility



	Perceived meaningfulness of work
	Skill variety, task identity, and task significance



	The effect of performance monitoring
	Work demands
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Table 5. Items in Figure 9 on the synthesized CLD.
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	Item
	Item
	Item





	Autonomy
	Extra-role behavior
	Company performance



	Company climate
	Creativity goal setting
	Company productivity



	Goal setting
	Firm-specific knowledge
	Perceived focus on quality



	Feedback
	Selective staffing
	Perceived meaningfulness of work



	Costs
	Goal commitment
	Performance consequences



	Creativity
	Knowledge sharing
	Performance monitoring



	Revenues
	Goal specificity
	Quality of decision making



	Stress
	Intrinsic motivation
	Generic human capital resources



	Teamwork
	Job enrichment
	Effort used to reach goal



	Training
	Job insecurity
	Employee productivity



	Leadership
	Job satisfaction
	Entrepreneurial activities



	Goal difficulty
	Employee proactivity
	Effort used on non-goal tasks
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