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Abstract 

Given the negative effects of repetitiveness on employees' well-being, 

organisational performance, and societal expenditure, it is desirable to 

reduce the number of repetitive jobs. So far, intervention strategies 

seeking to reduce the number of repetitive jobs have mainly focused on 

individual jobs, without taking into consideration that these are 

embedded in organisational structures. Employee surveys and 

interviews were collected to measure changes in organisational 

structures and job repetitiveness in eighteen different organisations, 

which had each participated in a sociotechnical redesign programme. 

The findings show that making work units responsible for a complete 

product or service (i.e. implementing cells), or installing semi-

autonomous teams, results in a decreased number of repetitive jobs. 

This study underlines the impact of interventions in organisational 

structures on decreasing the number of repetitive jobs, and challenges 

current intervention strategies.  

 

Keywords: Sociotechnical theory; repetitive jobs; organisational 
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0Introduction 

Repetitive jobs are ruining, organisational performance, and state budgets in 

Europe, people’s lives (Hassard et al., 2014). As the number of repetitive jobs 

rises, so do levels of exposure to work-related psychosocial risks, as well as 

individual and societal costs. Between 2000 and 2015, the percentage of jobs 

that involved repetitive arm-hand movements grew from 57 percent to 61 

percent (Eurofound, 2001, 2015). Numerous studies show the negative effects 

of repetitive work, resulting in increased risk for psychosocial and physical 

well-being and performance (Caicoya and Delclos, 2010; Devereux et al., 

2004; European Agency for Safety and Health at Work, 2014; Möller et al., 

2004; Vanroelen et al., 2009). Repetitive work is strenuous, mentally and 

physically. In 2007 alone, about 23 million people were in Europe confronted 

with work-related health problems (Eurostat, 2010). These hinder 

performance and burden social expenditure, with the annual cost to Europe 

of work-related depression alone estimated to be 617 billion euros (Matrix, 

2013).  

Intervention strategies for reducing the number of repetitive jobs in 

organisations are, therefore, increasingly important. Most intervention studies 

which aim to decrease the number of repetitive jobs in organisations mitigate 

physical factors in the work environment (Dempsey et al., 2010), change job 

content (Karasek, 1979), or increase job satisfaction by stressing valued job 

aspects (Locke, 1976). These intervention strategies focus on one or more 



aspects of jobs, but do not pay attention to the embeddedness of those jobs in 

organisations. Some studies that do take jobs’ embeddedness into account 

(Dempsey et al., 2010; Johansson et al., 2010; Womack et al., 2009) have 

found that changing the organisational structure has a major impact on the 

number of repetitive jobs: measures such as implementing cross-functional 

units, teamwork, or job rotation were found to have caused large reductions 

in the number of repetitive jobs in organisations. However, these studies focus 

on just one intervention in the organisational structure rather than considering 

how interventions are interconnected. The Low Countries-variant of the 

sociotechnical systems theory (De Sitter et al., 1997; Van Eijnatten and Van 

der Zwaan, 1998; Van Hootegem et al., 2014; Vermeerbergen et al., 2016) 

poses that combinations of interventions in organisational structures are 

needed to substantially reduce the number of repetitive jobs. This claim 

prompted the current study, which sheds light on the impact of different 

interventions in the organisational structure on the number of repetitive jobs 

in organisations. 

This study used the pre- and post-intervention survey data from eighteen 

Belgian (Flemish) organisations that participated in a workplace intervention 

programme using sociotechnical design principles (Van Hootegem et al., 

2008). The data are analysed using crisp-set qualitative comparative analysis 

techniques (Joshi et al., 2015; Fiss, 2011; Rihoux and De Meur, 2009; Park, 

2013; Rihoux et al., 2013; Short et al., 2008), which are highly recommended 



for investigating the combined impact of organisational interventions in small 

organisational samples (Rihoux and Marx, 2013; Ragin, 1987; Greckhamer 

et al., 2013).  

 

Objective 

This study aims to investigate the relations between different (combinations 

of) interventions in organisational structures and the number of repetitive jobs 

in organisations. 

 

Theory development and propositions 

The health risks related to job repetitiveness are intrinsically linked to the 

nature of the tasks that are being performed (Caicoya and Delclos, 2010; 

Devereux et al., 2004; European Agency for Safety and Health at Work, 2014; 

Möller et al., 2004; Vanroelen et al., 2009). Tasks that require short-cyclic 

movements, cause physical and mental distress. Yet interventions often do 

not target all aspects related to that repetitiveness (Dempsey et al., 2010). In 

general, interventions tend to be physical-centred (e.g. introducing better 

physical working conditions), person-centred (e.g. increasing job 

satisfaction), or situation-centred (e.g. introducing job enlargement) (for 

examples see: Hedge, 2004; Philips, 2008; Bergamasco et al., 1998; 

Holtermann et al., 2010; Väänänen et al., 2003; Lang et al., 2012). The way 



tasks are organised throughout an organisation remains out of scope most of 

the time (Dempsey et al., 2010), even though that is exactly what makes a job 

repetitive or not. This insight, that repetitive jobs are related to an 

organisation’s structure, is outlined in several studies (Dempsey et al., 2010; 

Johansson et al., 2010; Womack et al., 2009). Among other organisational 

design theories, modern sociotechnical theory (De Sitter et al., 1997; Van 

Eijnatten and Van der Zwaan, 1998; Van Hootegem et al., 2014; 

Vermeerbergen et al., 2016) maintains as a key argument that jobs are 

embedded in the structure of an organisation. This theory developed a 

systematic framework to assess organisational structures and to predict their 

effects on indicators of working life quality, such as job repetitiveness.” (De 

Sitter et al., 1997; De Sitter, 2000). The following sections outline this theory 

and derive propositions from it. 

 

Modern sociotechnical systems theory 

Sociotechnical systems theory was developed by Trist and Bamforth (1951) 

and Emery (1959) at the London-based Tavistock Institute. Ulbo de Sitter and 

his associates incorporated classic sociotechnical principles into a 

methodology to design organisations. Most notably, Ashby’s Law of 

Requisite Variety (1958) forms the basis of an approach to first reduce 

organisational complexity as much as possible, and next design effective 

control mechanisms to cope with the remaining complexity (cf. Van 



Eijnatten, 1993: 58-66; Benders et al., 2000). This so-called modern 

sociotechnical theory (MST) aims to design organisations that perform well 

economically and at the same time offer meaningful jobs. Karasek’s notion 

of ‘active jobs’ (1979) is incorporated in MST: job demands and job controls 

are balanced, and the job demands are of a sufficient level. Since 

repetitiveness generally implies low job demands (Van Hootegem et al., 

2014), this job characteristic is not compatible with the active jobs aimed for 

when applying MST. Whether or not jobs are repetitive depends on how the 

tasks of work units are divided internally; and vice versa, a work unit’s tasks 

result from decisions on how to divide work intra-organisationally. Thus, job 

design is contingent on higher–level decisions. At all levels, balancing control 

needs and opportunities is key, as the Law of Requisite Variety posits. 

 The following sections discuss this in more detail, and present the 

propositions derived from it. 

 

Designing work units 

Work units are created around either specific operations or particular products 

(or services) (Huys et al., 1999; Sels and Huys, 1999; Van Hootegem, 2000). 

Operations-focused departments, generally known as ‘functional silos’, are 

specialised in one or a limited number of operations. Consequently, often 

several departments are involved in producing a particular product, with 



semi-finished products being transported from department to department. On 

the contrary, products may also be taken as criteria to form departments. In 

this case, the different functional operations needed to make a product are 

grouped within a product-focused department, and products only flow within 

the department. This type of department is often called ‘flow’ or ‘stream-

focused’. In that case, related products are grouped and all necessary 

operations are placed within the cell. MST prefers cells as work units, as a 

structure with cells is considerably less complex than a silo structure, and can 

thus be managed much more easily (De Sitter et al., 1997). This management 

is preferably as autonomous as possible, allowing the unit to control its 

production locally to the fullest possible extent. In this way, the ideal task 

environment is created for semi-autonomous teams to function (Benders et 

al., 2006). Figure 1 shows a graphical depiction of each type of work unit. 

- - - - - - - - - - - - - - - - - - - - - - 

[INSERT FIGURE 1 ABOUT HERE] 

- - - - - - - - - - - - - - - - - - - - - - 

Having been designed, the units are to perform operational and control tasks 

to meet the assigned production targets. In silos, the variety of operational 

tasks can be high depending on the product range and variability, and product 

complexity (Huys et al., 1999). In general, there is an intermediate variation 

in operational tasks (Niepce and Molleman, 1996). The typically large 



number of products makes production hard to oversee and manage, 

incentivising centralised control. The net hypothesised result for jobs is that 

they score intermediately on repetitiveness, lacking control tasks. In cells, 

different types of operations are grouped and several products are made, 

leading to considerable variety in operational tasks (Niepce and Molleman, 

1996). Furthermore, the idea is to assign control tasks to this level as much as 

possible (Benders et al., 2006). Both factors facilitate low repetitiveness (Sels 

and Huys, 1999). Table 1 is an overview of how work units impact 

repetitiveness.  

- - - - - - - - - - - - - - - - - - - - - - 

[INSERT TABLE 1 ABOUT HERE] 

- - - - - - - - - - - - - - - - - - - - - - 

 

Job design 

So far, we have discussed the design of work units and have showed how this 

hypothetically impacts jobs’ repetitiveness according to MST. However, 

there is also latitude at the level of designing jobs (De Sitter, 2000; Den 

Hertog, 1977). An often-mentioned measure in the literature is to implement 

job rotation (Conti et al., 2006; Molleman, 2000).  

With this in mind, we can postulate the following four propositions (the terms 

‘necessary’ and ‘sufficient’ are explained in the method section). 



Proposition 1: Changing from silos to cells is necessary or sufficient for the 

number of repetitive jobs to decrease. 

Proposition 2: Implementing semi-autonomous teams is necessary or 

sufficient for the number of repetitive jobs to decrease. 

Proposition 3: Implementing job rotation is necessary or sufficient for the 

number of repetitive jobs to decrease. 

Proposition 4: Changing from silos to cells and implementing semi-

autonomous teams is necessary or sufficient for the number of repetitive jobs 

to decrease.  

 

Methods 

Study design 

The study is designed as a comparative case study, which uses a quasi-

experimental pretest-posttest design (Shadish et al., 2002). A comparative 

case study design is used to examine the impact of interventions in the 

organisational structure on workers’ experience of job repetitiveness. Data 

was collected from eighteen organisations, which intervened differently in 

their organisational structure, before and after the intervention. The main 

advantage of this design is that we were able to question the same employees 

about their experience of repetitiveness, so that employee characteristics were 

held as constant as possible. Ultimately, this made it possible to examine 



whether changes in the number of repetitive jobs differed depending on the 

type of intervention realised within organisations.  

Data collection 

The studied organisations participated in the workplace innovation program 

‘Flanders Synergy’ between 2011 and 2014 in Flanders (Belgium). Before 

and after the intervention, interviews were conducted and surveys were filled 

out. Figure 2 summarises the different steps in the data collection process. 

Face-to-face topic interviews were used to collect data on the interventions in 

organisational structures. Employee surveys were used to collect data on 

repetitiveness.  

- - - - - - - - - - - - - - - - - - - - - - 

INSERT FIGURE 2 ABOUT HERE 

- - - - - - - - - - - - - - - - - - - - - - 

The study sample included eighteen organisations and 396 employees. Five 

organisations were situated in the industry and fourteen were service 

organisations. Six organisations employed less than 50 employees, nine 

organisations employed between 50 and 250 employees, and three 

organisations employed more than 250 employees. Of the employees 

included in the sample, 53 percent of the employees were men; 56 percent 

had a college degree or higher; 19 percent were blue-collar workers; 81 

percent were white collar workers. The average age was 42, with the average 



tenure of nine years. 30 percent of the employees were working in industry, 

70 percent in services. Preliminary analyses showed that the study findings 

were independent of which sector the organisations were in. 

Related to the interventions in the organisational structures, we note that the 

study sample only included organisations which had silos before the 

intervention. 5 out of the 18 organisations in the sample implemented cells. 

12 out of the 18 organisations realised semi-autonomous teams. 12 out of the 

18 organisations implemented job rotation. Table A1 in the supplementary 

materials summarises the interventions included in the sample. 

In the next sections we first discuss the manner in which we used surveys, 

thereafter we outline how we used interviews. 

The use of surveys 

We sent questionnaires to all employees in the eighteen organisations, both 

before and after the interventions. These questionnaires collected information 

on job repetitiveness. Web questionnaires were sent to all employees with an 

organisational e-mail account, while written questionnaires were sent to the 

employees without one. In addition, two reminders were sent to all 

employees. To ensure anonymity, sealed and stamped envelopes and central 

collection boxes were used, and if they desired, employees could also send 

their questionnaire directly to the researchers. 



The data sample consisted of 396 employees who filled out the questionnaires 

before and after the intervention. The response rate in 2011 was 74 percent 

(682 of the 924 questionnaires were filled out), while the response rate in 

2014 was 62 percent (589 of the 958 surveys were filled out). The dropout 

rate between both measurements was 32 percent. A preliminary multivariate 

analysis of variance did not show significant differences in job repetitiveness 

between the dropouts and the respondents who answered both in 2011 and 

2014. This suggests that the dropping out of employees was not selective. 

Two measures of job repetitiveness were used in order to increase the 

reliability of the study's findings. In the findings section no difference is made 

between the two measures, as both led to the same findings. The first measure 

is cycle time and is measured by the question of Kraan et al. (2000): “How 

long does it take before the same task comes back?” The scale anchors were: 

“Less than 90 seconds”, “90 seconds – 5 minutes”, “5 minutes – 10 minutes” 

and “More than 10 minutes”. 

The second measure includes statements of the job content questionnaire 

(Karasek et al., 1998) and relates to monotony, variety of tasks and short-

cycles of tasks: “My work is monotonous”, “My work is varied” and “In my 

job the same short-cycled tasks are returning continuously”. The scale 

anchors varied from 1 (completely agree) to 5 (completely disagree). The 

final construct combined these three statements (mean = 2.08 and SD = 0.78). 

The factor loadings of each item were higher than 0.50 and therefore show a 



high construct validity. The Cronbach α-value was 0.71 and thus showed a 

good internal reliability (Hair et al., 2010).  

The change in repetitiveness between 2011 and 2014 was dichotomised, in 

line with the csQCA method (see analysis section for more information on 

csQCA). Following Buck and Pack (1992), jobs with a cycle time of less than 

10 minutes were defined as repetitive. For the second measurement, jobs 

which employees scored as less than 2.51 (i.e. the middle of the scale or less) 

were defined as repetitive. Job repetitiveness was aggregated from the job to 

the organisational level for both measures, as our study interest is the 

evolution of the number of repetitive jobs in organisations. The final outcome 

was the difference in the number of repetitive jobs in organisations before and 

after the intervention. In the findings section we do not distinguish between 

both measures, as the findings for both measures are the same. 

The use of interviews 

Researchers and case consultants conducted interviews with the managers of 

the participating organisations before and after the intervention in order to in 

order to understand whether and how the implementation of the intervention 

caused change within the organisational structure. The median age of the 

consultants was 48 years; three out of the nine consultants were men; seven 

had a university degree or PhD. All consultants were trained in sociotechnical 

theory and obtained a certificate in workplace innovation. In two 

organisations researchers conducted the interviews, in 16 organisations the 



case consultants conducted the interviews. In all of the organisations the 

authors conducted site visits and short interviews with the managers to test 

the quality of the data collected by the consultants.  

The interviews were face-to-face topic interviews. The topics were based on 

a sociotechnical measurement instrument which was designed to assess 

organisational structures (Doorewaard et al., 2002; Kern and Schumann, 

1987). Its use resulted in a systematic way of documenting the interventions. 

After each interview the interviewer (researcher or consultant) filled out a 

questionnaire on the organisation structure.  

The implementation of cells was assessed with the question “How are the 

operational activities structured in the organisation?” (Van Hootegem et al., 

2014). The answer categories were straightforward: (1) “Activities are 

grouped according to operations. Specialised groups can deliver and receive 

output from each other”, and (2) “Activities are grouped into separate flows. 

These groups have their own input and output”. The first category indicates a 

silo structure, the second a cell structure.  

The implementation of semi-autonomous teams was represented by the 

answers to two questions on teamwork (Van Hootegem et al., 2014) and seven 

questions on the autonomy of these teams (Nijholt and Benders, 2010). The 

first teamwork question was: “Do (most of) the members of the work units 

have a common output resulting from joint collaboration?”. The answer 

categories were: “Yes, most work unit members have a common output” and 



“No, most work unit members carry out their own tasks and have an 

individual output”. The second question was “Can the outputs of the work 

units be considered as rounded-off, recognisable outputs?”. The answer 

categories were: “Yes, the work units have rounded-off and recognisable 

outputs” and “No, the work units fulfil a number of sub-tasks, which do not 

result in rounded-off and recognisable outputs”. Organisations that belonged 

to the first answer categories of both questions had implemented teams. Team 

autonomy was measured with seven questions about the decision authority 

regarding the following seven aspects of work: allocation of work; scheduling 

of work; quality of work; time-keeping; attendance and absence control; the 

coordination of work with other internal groups; and improving work 

processes (Nijholt and Benders, 2010). Semi-autonomous teams have realised 

at least four of these seven aspects. 

The implementation of job rotation was operationalised by the question “Is 

there rotation of team members between the different task packages in the 

teams?” (Van Hootegem et al., 2014). The four answer categories were: “Yes, 

for most of the employees”, “Yes, for some employees”, “No, most 

employees are allocated to one task package but there are some polyvalent 

functions which rotate between most of the task packages” and “No, most 

employees are allocated to one task package”. Organisations that were 

categorised under the first or the second answer were defined as organisations 

that had job rotation. 



Data analysis 

The data was analysed using crisp-set qualitative comparative analysis 

(csQCA). Tosmana 1.52 was used to analyse the data. csQCA is an upcoming 

analysis technique which was developed by Ragin (1987; 2000), and has since 

been used increasingly in the social sciences (Fiss et al., 2011; Rihoux et al., 

2013; Joshi et al., 2015). The next section explains the appropriateness of the 

csQCA for examining the research propositions. Thereafter, the manner in 

which the output of the csQCA is used to confirm or reject the propositions 

is explained. Finally, indices are presented which show the strength of csQCA 

models. 

csQCA 

 csQCA is a suitable analysis method for our study objective on the 

(combined) impact of organisational interventions. The reason for this is that 

the method understands cases [cfr. organisations] as the aspects 

[interventions] they combine (Ragin, 1999; Rihoux, 2003). This case view 

makes it possible to study causal complexity (Schneider & Wagemann, 2006), 

which is ‘the fact that outcomes often result from several different, non-

overlapping combinations of conditions [i.e. interventions]’ (Ragin, 1999). 

Examining causal complexity is in line with our objective to study which 

(combination of) interventions are needed to decrease the number of 

repetitive jobs in organisations. In our QCA we searched for similarities and 

differences across organisations by comparing combinations of interventions.  



csQCA is also a suitable analysis method for the size of our data sample. 

csQCA systematically compares moderate groups of 12 to 50 case 

organisations (Greckhamer et al., 2013), a sample size which is often 

overlooked by small-n in-depth qualitative as well as by large-n quantitative 

research (Rihoux, 2003). csQCA is therefore an adequate tool for studying 

similarities and differences between the 18 organisations. 

csQCA: the output of the analysis and the propositions 

The output of a csQCA illustrates whether an intervention is ‘sufficient’ or 

‘necessary’ for a decrease in the number of repetitive jobs. Interventions are 

‘necessary’ when present in all organisations with a decrease in the number 

of repetitive jobs. Interventions are ‘sufficient’ when present in some of the 

organisations which had a decrease in the number of repetitive jobs. By 

stating which interventions are necessary and which are sufficient, we are able 

to confirm or reject propositions 1, 2, and 3. 

The output of a csQCA also illustrates whether a combination of interventions 

is needed to decrease the number of repetitive jobs. A comparison between 

the theoretical combinations of interventions (in figure A1 in appendix) and 

the output of the analysis (in figure 3) served as an empirical assessment. By 

stating whether a combination of interventions is necessary or sufficient, we 

are able to confirm or reject proposition 4. 

csQCA: indices for evaluating the strength of csQCA models 



Two indices are commonly used to interpret the strength of the output of 

csQCA models (Marx, 2010; Marx & Dusa, 2011; Ragin, 2006). The first 

index, ‘complexity’, shows whether the csQCA findings are parsimonious: 

the outcome is preferably explained in a simple manner. If the index scores 

1, all cases are represented by one configuration each and the output is not 

parsimonious. Marx (2010) argues that a score as close to 0 as possible is 

strived for, as the model is then able to drastically reduce complexity. The 

model studied here is a highly parsimonious model with a complexity score 

of 0.11, which makes it an attractive model to use.  

The second index, ‘consistency’, shows the degree to which cases agree in 

displaying the outcome (Ragin, 2006). Ragin (2006) argues that this index 

should be as close as possible to 1, which represent a perfect consistency, and 

cannot be lower than 0.75. The model under investigation appears to be 

perfectly consistent, with a score of 1 on the consistency index. 

 

Findings 

To increase the comprehensibility of our model, we first present the separate 

propositions, before showing the full csQCA model (see figure 3). 

Propositions 1, 2 and 3 describe the impact of individual interventions in the 

organisational structure on changes in the number of repetitive jobs. Firstly, 

proposition 1 predicted that organisations which implemented cells would 



have a decrease in the number of repetitive jobs. Table 2 illustrates that all 

five organisations which realised cells noted a decrease in the number of 

repetitive jobs. In contrast, only six organisations that did not implement cells 

experienced a decrease in the number of repetitive jobs. Implementing cells 

is thus indeed related to a lower number of repetitive jobs, but other 

(combinations of) interventions might also decrease the number of repetitive 

jobs. In other words, the implementation of cells seemed sufficient, but not 

necessary to decrease the number of repetitive jobs. Consequently, 

proposition 1 is confirmed. 

- - - - - - - - - - - - - - - - - - - - - - 

INSERT TABLE 2 ABOUT HERE 

- - - - - - - - - - - - - - - - - - - - - - 

Secondly, proposition 2 advanced that realising semi-autonomous teams 

would effectuate a decrease in the number of repetitive jobs in organisations. 

Table 3 shows that all seven organisations that implemented semi-

autonomous teams experienced a decrease in the number of repetitive jobs. 

Interestingly, four organisations that did not implement this intervention also 

displayed a decrease in the number of repetitive jobs. The organisations that 

decreased their number of repetitive jobs without implementing semi-

autonomous teams had all implemented a cell structure. The implementation 



of semi-autonomous teams is sufficient but not necessary to decrease the 

number of repetitive jobs. Hence, proposition 2 was also confirmed. 

- - - - - - - - - - - - - - - - - - - - - - 

INSERT TABLE 3 ABOUT HERE 

- - - - - - - - - - - - - - - - - - - - - - 

Thirdly, proposition 3 hypothesised that the implementation of job rotation 

would decrease the number of repetitive jobs. Table 4 shows that four of the 

nine organisations that applied job rotation showed a decrease in the number 

of repetitive jobs. Remarkably, seven of the nine organisations which had not 

applied job rotation saw a decrease in the number of repetitive jobs as well. 

Job rotation therefore seemed neither sufficient nor necessary to decrease the 

number of repetitive jobs. Consequently, proposition 3 was rejected.  

 

- - - - - - - - - - - - - - - - - - - - - - 

INSERT TABLE 4 ABOUT HERE 

- - - - - - - - - - - - - - - - - - - - - - 

 

Proposition 4 described the need for a combination of interventions to 

decrease the number of repetitive jobs. Our findings show however that a 

decrease in the number of repetitive jobs is not explained by combinations of 



interventions; realising just cells or semi-autonomous teams is sufficient for 

a decrease. However, when examining the data more in detail, it was found 

that the organisation which implemented cells and semi-autonomous teams 

had the sharpest decrease in the number of repetitive jobs (-22 percent). 

Consequently, proposition 4 was partly confirmed. 

The findings outline two sufficient interventions, which can also be merged 

into a third combined intervention, through which organisations can decrease 

the number of repetitive jobs. We summarised these interventions as follows 

(see also figure 3): 

 Silo organisations that implemented cells had a decrease in the number of 

repetitive jobs, independently of other selected interventions. 

 Silo organisations that implemented semi-autonomous teams had a 

decrease in the number of repetitive jobs, independently of other selected 

interventions. 

 Silo organisations that implemented cells and semi-autonomous teams 

had the sharpest decrease in the number of repetitive jobs, independently 

of other selected interventions. 

Our findings thus show that these two interventions are sufficient to decrease 

repetitive jobs, but also interchangeable. Only silo organisations that did not 

implement cells or semi-autonomous teams had an increase in the number of 

repetitive jobs, whatever other intervention they implemented.  



- - - - - - - - - - - - - - - - - - - - - - 

INSERT FIGURE 3 ABOUT HERE 

- - - - - - - - - - - - - - - - - - - - - - 

Discussion and conclusion 

This study investigates whether, and which, interventions in organisational 

structures decrease the number of repetitive jobs in organisations. So far, 

intervention strategies seeking to reduce the number of repetitive jobs have 

mainly focused on individual jobs, without taking into consideration that 

these are embedded in organisational structures. MST (Modern 

Sociotechnical Theory) argues that active and meaningful jobs are created by 

reducing organisational complexity and by designing organisations so that 

work units have the control to deal with the remaining complexity (cf. Van 

Eijnatten, 1993: 58-66; Benders et al., 2000). Interventions inspired by MST 

should thus be able to reduce the number of repetitive jobs in organisations, 

as they intervene in the entire organisational structure.  

Accordingly, MST (De Sitter, 1997) was used to hypothesise that 

(combinations of) interventions (i.e. realising cells, semi-autonomous teams, 

and job rotation) decrease the number of repetitive jobs in organisations with 

silos. The findings are that the implementation of cells or semi-autonomous 

teams was sufficient for a decrease in the number of repetitive jobs. Three 

major conclusions can be derived from the findings. 



First, the findings show that studies centred on only one intervention may be 

misguided. Studies have shown the impact of separate interventions on the 

number of repetitive jobs (e.g. Hedge, 2004; Philips, 2008; Bergamasco et al., 

1998; Holtermann et al., 2010; Väänänen et al., 2003; Lang et al., 2012), but 

the fact that jobs are embedded within organisational structures is often 

overlooked (Dempsey et al., 2010). All potentially related interventions in the 

organisational structure need to be taken into account in order to capture the 

complexity that underlies organisational redesign. 

Second, the results can be seen as an empirical confirmation that MST holds 

up as a major theory for interventions aiming to decrease the number of 

repetitive jobs. Cells and semi-autonomous teams are both confirmed as 

important interventions in this regard. Yet this study also provides an 

argument to amend MST. MST argues that an organisation ideally executes a 

combination of different compatible interventions (Vermeerbergen et al., 

2016): reduce complexity and give control to the shop floor. The findings 

only partly confirm this hypothesis. It was indeed found that the largest 

decrease in repetitive jobs was in an organisation realising both cells and 

semi-autonomous teams. But organisations do not have to realise both cells 

and semi-autonomous teams to have a reduction in the number of repetitive 

jobs, as hypothesised by MST. 

Third, this study also shows that functional silos do not necessarily lead to a 

low quality of working life, at least with regard to job repetitiveness. This 



assumption of MST needs to be relativised, as suggested by Dhondt & 

Benders (1998). Functional silos may be associated with negative 

organisational consequences such as complex product flows and cumbersome 

coordination, but this study shows that the introduction of semi-autonomous 

teams helps to reduce the number of repetitive jobs, also in functional silos. 

Possibly, other interventions might improve other aspects of the quality of 

working life in functional silos as well. 

Future studies might want to explore the four following possible research 

directions. First, other outcomes such as emotional demands, work overload, 

burnout, job autonomy or turn-over retention need to be investigated in a 

similar setting. (Combinations of) organisational interventions that do not 

seem to be sufficient or necessary regarding repetitiveness might be relevant 

in other occasions. The investigation of other outcomes might shed more light 

on that issue. 

Second, the number of repetitive jobs increased in organisations that did not 

implement cells or semi-autonomous teams. This is in line with studies 

outlining that the percentage of repetitive jobs has been growing in Europe 

(Eurofound, 2001, 2015). Interventions inspired by MST might be able to stop 

the rise in repetitive jobs. We encourage future research explaining why - 

despite evolving technological innovations which take over repetitive tasks - 

an increasing number of employees works in repetitive jobs.  



Third, future research should address whether a combination of interventions 

in organisational structures and  (physical) working condition interventions is 

needed. By suggesting this research direction, we specifically aim to integrate 

organisational redesign with other intervention strategies that might decrease 

the number of repetitive jobs in organisations. 

Fourth, future studies might want to perform a more precise analysis of 

changes in repetitiveness at the group or individual level as well. We did not 

investigate group or individual effects with regards to the outcome because 

our focus primarily lies with how the organisation as a whole is affected by 

different interventions. Such studies will be able to examine whether MST 

interventions decrease repetitiveness for shop floor employees, while 

increasing repetitiveness for employees higher up the hierarchy. This can be 

expected because MST interventions aim to broaden shop floor employees’ 

task pool, while giving them more control over their work. This often means 

that tasks which were previously conducted by higher echelons are moved to 

the shop floor. This transfer of tasks may consequently lead to less job 

demands and more repetitive tasks for higher echelons in organisations. 

In conclusion, the findings of this study emphasise the importance of altering 

the organisational structure to decrease the number of repetitive jobs in 

organisations, and challenges current intervention strategies. 
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Table 1: Work unit design and the repetitiveness of jobs  

Type of work units Silo Cell 

Variety of operational tasks Intermediate  Large 

Control tasks Few Many 

Repetitiveness Intermediate Low 

 

Table 2. Change to cells, and the evolution of the number of repetitive 

jobs 

Organisational structure Evolution of repetitive jobs Total 

organisations Decrease in the 

number of 

repetitive jobs 

Increase in the 

number of 

repetitive jobs 

Implementation of cells 5 0 5 

No change 6 7 13 

Total number of 

organisations 

11 7 18 

 

Table 3. Change to semi-autonomous teams, and the evolution of the 

number of repetitive jobs 

Organisational structure Evolution of repetitive jobs Total 

organisations Decrease in the 

number of repetitive 

jobs 

Increase in the 

number of 

repetitive jobs 

Implementation of semi-

autonomous teams 

7 0 7 

No change  4 7 11 

Total number of 

organisations 

11 7 18 

 

 



Table 4. Change to job rotation, and the evolution of the number of 

repetitive jobs 

Organisational structure Evolution of repetitive jobs Total 

organisations Decrease in the number 

of repetitive jobs 

Increase in the number 

of repetitive jobs 

Implementation of job rotation 4 5 9 

No change 7 2 9 

Total number of 

organisations 

11 7 18 

 

 

Figure 1: Two types of work units 

Flow-oriented work units            Silo-oriented work units 

                           

Legend: each of the four different symbols (      ,      ,       ,       ) refers to one set of 

operations; each arrow refers to one set of products, which we number product 1 

(P1), product 2 (P2), product 3 (P3) and product 4 (P4). 

 

 

 

 

 

 



Figure 2. Timeline of data collection 

 

 

Figure 3. Empirical pathways of interventions leading to a change in 

the relative number of repetitive jobs 

 

 

 

 



Figure A1. Theoretical patterns of interventions in organisational 

structures 



 

Table A1. Types of interventions and characteristics of organisation structure before the intervention 

CaseID 

Interventions towards 
 Organisation structure before 

intervention 

Cell Job rotation 

Semi-

autonomous 

teams 

 

Cell Job rotation 
Semi-autonomous 

teams 

1 1 0 1 0 0 0 

2 0 1 0 0 0 0 

3 1 0 0 0 0 0 

4 0 1 0 0 0 0 

5 0 1 1 0 0 0 

6 0 0 0 0 0 0 

7 0 1 0 0 0 1 

8 1 0 0 0 1 0 

9 0 1 1 0 0 0 

10 0 1 0 0 0 0 

11 0 0 1 0 0 0 

12 0 1 1 0 0 0 

13 0 0 0 0 0 1 

14 0 1 0 0 0 0 

15 1 0 0 0 0 0 

16 0 0 1 0 1 0 

17 0 1 1 0 0 0 

18 1 0 0 0 0 1 

Note:  A one in the columns on the intervention defines that in these organisations the concerned intervention is implemented. A zero signifies that this 

intervention was not a part of the intervention. A one in the columns on the organisation structure before the interventions indicates that before the 

interventions the concerned structure characteristic was present. A zero describes that the structure characteristic was not present. 


