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Abstract

Purpose: Existing research suggests that the competitive advantage provided by technological 

development depends to a large extent on the speed and coordination of the technology’s 

implementation, and on how adoptable the technological applications are considered. While 

accepting this argument, we consider the explanatory model to be inadequate. In this article, we 

contribute to the theoretical discussion by analysing institutionalised industrial relations and other 

organisation level factors, which are important for workplace restructuring and societal change. 

Design/methodology/approach: Our analysis is based on a representative nation-wide work and 

working conditions survey (N = 4,100) from Finland, which includes a variety of themes including 

practices, changes, and wellbeing at work. Changes are understood as organisational changes, 

focusing on modern technologies such as robotisation and digitalisation. 

Findings: Our results indicate that occupational division at workplace (low-skilled vs. high-skilled 

occupations) affects job insecurity and acceptance of technologies at work. The characteristics of 

workplaces, such as the employees’ participation and involvement in the development of the 

organisation, play a significant part in both the acceptance and the implementation and outcomes of 

the technological transformations in the workplace.

Practical implications: The research provides new and interesting insights into working life practices. 

Furthermore, it reveals how technology acceptance and employment perspectives relate to working 

conditions and lessons learned from past reforms. 
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Originality: We consider current theories such as TAM at the micro level and that way rationalize the 

need for this study. We show the importance of individual, organisational, and wider contextual 

factors in technology acceptance. 
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1. – Introduction

Extensive and diverse research literature suggests that the productivity and competitive advantage 

provided by technological development depends to a large extent on how quickly the technology is 

introduced, how effectively it is coordinated, and how well the technological applications are 

considered. In Finland, it is believed that the high quality of education, heavy investment in R&D, 

and a successful technology culture will facilitate the implementation of new technologies and 

promote economic growth (e.g., Koski, 2018; Jalava and Pohjola, 2004; Maliranta, 2005; Koski, 

2005). In the Digital Economy and Society Index (DESI), Finland was one of the four Scandinavian 

countries scoring the highest ratings, indicating them as the most technologized countries in Europe 

(Eurostat, 2020). 

Previous studies suggest that there are good reasons to presume a link between employee 

involvement and organisational performance, but the relation is not clear-cut. According to Statistics 

Finland’s 2018 Quality of Work Life Survey, 90 per cent of wage and salary earners use digital 

applications at work. The use of digital devices, personal digital skills, and personal experiences of 

how digitalisation affects work are, however, distributed unevenly (Official Statistics of Finland, 

2021). Different factors, such as organisational structures and employees’ opportunities to participate 

in the design and development of their own work, may complicate this relationship (Litwin, 2011). 
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There is evidence that the acceptability of reforming work and technological innovations depends on 

the degree to which the organisations can meet the challenges of these technological changes (see 

Kimberly and Evanisko, 1981; Helm and Ulhoi, 1996; Clarke, 1997; Litwin, 2011; García-Sánchez 

et al., 2018). 

Increasing evidence suggests that these traditional frameworks neglect the realities of 

implementing technology innovations within organisations and in the interplay between the internal 

and external structures of the workplace (see Gallivan, 2001; Chau and Tam, 2000; Frambach and 

Schillewaert, 2002). Technology acceptance models appear to be a typical frame when discussing 

technological changes in organisations, and these models focus merely on individual perceptions and 

users’ experiences of technology. While we may accept this argument, we still consider the 

explanatory model to be inadequate, because we do not know so much about the outcomes of 

digitalisation, considered in terms of workplace restructuring and societal change, e.g., growing 

labour market polarization and job insecurity. 

In this study, we make use of a representative nation-wide work and working conditions 

survey (N= 4,100) from Finland, which, after decades of data collection waves, now includes sections 

that concentrate on modern technologies – such as robots, artificial intelligence, and digitalisation – 

and their impact on the practices of work. By integrating the working conditions survey with the 

factors of employment survey, the combined data offers enormous opportunities for research. 

Particularly, the available working conditions survey provides an excellent opportunity to examine 

the acceptance of new technologies and its link with working conditions, workplace relationships and 

management, and macroeconomic factors.

In this paper, the aim is to examine the extent to which acceptance of technologies at work 

is associated with job insecurity and occupational division at workplace. Our main objectives are: 

(1) to study, what factors drive job insecurity, (2) to investigate, what factors influence technology 

acceptance, and (3) to classify the effects from labour market dualization considered by occupational 
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division (low-skilled vs. high-skilled occupations) on job insecurity and acceptance of technologies 

at work. 

The article is structured as follows: we start with the theoretical discussion and review the 

previous research on job insecurity and workers’ acceptance of new technologies at work. After this, 

we describe the data and empirical analysis methods. Then, we present our research findings along 

with the empirical and theoretical conclusions. 

2. – Theory

When explaining adopter attitudes and their innovation-related behaviour, researchers make use of 

various theoretical frameworks, like the diffusion of innovations (Rogers, 2010), the theory of 

reasoned action (Fishbein and Ajzen, 1975), the technology acceptance model (Davis, 1989), the 

theory of planned behaviour (Ajzen, 1985; Taylor and Todd, 1995), and the social-cognitive theory 

(Compeau and Higgins, 1995). These theories have been widely validated in the case of many 

technological innovations where individual autonomy is permitted to adopt or reject an innovation 

(Gallivan, 2001). 

To address these issues, the acceptability, adoption, and diffusion of new technologies have 

been analysed from different theoretical backgrounds. Perhaps too often the focus has been placed 

separately on individual-level, organisation-level, or societal-level factors. For example, technology 

acceptance models (Davis, 1989) explain the intention to use technology through functional and 

social acceptance. Institutional and regulation theories, on the other hand, have examined the impact 

of legislation and labour relations on the acceptability and implementation of innovations (Jones et 

al., 2005; Blind, 2012). Theories of the diffusion of innovations, in turn, have identified the factors 

and actors that play a key role in initiating, diffusing, and applying technological innovation (Zoghi 

et al., 2010; Oeij et al., 2017).
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According to the seminal work on technology and jobs (Braverman, 1974), Theodor Lewis 

(1996) points out that the basic purpose of introducing technology into workplaces is to foster the 

transference of skill from labour to capital and to provide the management with greater control over 

the labour process. In other words, technology engenders a dialectic relation between labour and 

capital, mediated by the location of skill, with the stakes being workplace power (Foster et al., 2019). 

If this is the case, we suppose then that the relation between workplace organisation and growing job 

insecurity should be extended towards contextual factors of technology acceptance (Hypothesis 1). 

In companies that are used to conducting organisational and production reforms, employees 

are better equipped to assess their own position, while in companies where employees are actively 

involved in product and production process development, employees rely on their own ability to cope 

with change (Caudiello et al., 2016). Thus, we assume that positive perceptions from technologies at 

work should also be extended towards contextual factors of technology acceptance (Hypothesis 2). 

In the last few decades, one noticeable change has been a “polarization” of the labor market, 

in which wage gains went disproportionately to those at the top and at the bottom of the income and 

skill distribution (Autor, 2015; Scarpello and Carraher, 2008). On the basis of previous studies (Lee 

et al., 2009; Wahdain & Ahmad, 2014; Mlekus et al., 2020), we assume that workers’ subjective 

experiences and views on industrial relations and their labour status in the workplace indicates their 

attitudes towards technologies at work. We assume that occupational division at workplace and 

possibilities of usage of technologies at work will affect acceptance of technologies (Hypothesis 3). 

2.1. – Job insecurity in the workplace

The concept of job insecurity was first formulated by Greenhalgh and Rosenblatt (1984, 

p.438) as “the perceived powerlessness to maintain desired continuity in a threatened job situation”. 

In the last decades, the discourse about job insecurity has been redirected to analysis of the meaning 
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of organizational change on job insecurity. As numerous studies have shown, organizations perform 

in contradictory ways because they must satisfy the environmental and organizational conditions 

under which each form of intrafirm competition is expected to occur (Birkinshaw and Lingblad, 

2005), e.g., during downsizings (Fairhurst et al., 2002) or in the microprocesses of institutional 

complexity (Blomgren and Waks, 2015). We suppose that perceived job insecurity will be related to 

major organisational changes and shaping the ways of doing work with technologies or using artificial 

intelligence (Hyp.1a). 

There is limited research on whether poor labor market conditions influence the degree that 

employees’ perceptions of the future of work and employment are distressing. As Glavin and Young 

(2017) have shown, high unemployment levels are associated with increased perceptions of job 

insecurity among the employed and the threat to their continuing employment. We suppose that 

perceived job insecurity will be related to the threat of redundancy (e.g., higher risks of dismissal and 

lay-off) (Hyp.1b).

In the process of intensive organizational changes of the company, employees and managers’ 

collective values being inconsistent and contradictory can also cause radical changes both in the 

environment and in the organization itself (Janicijevic, 2017). Competition and technologies are 

likely to have affected motivational policy of organizations, leading to declining organizational 

commitment and employers’ re-orientation on the implicit bargain policy with older employees 

(White, 2012). Job insecurity is negatively associated with job involvement and career satisfaction 

and positively with readiness to make concessions and strain (Otto et al., 2011). We suppose that 

perceived job insecurity will be related to growing contradictions at workplace between employees 

and employers (Hyp.1c). 

Among those studies, analysis of organizational changes is dominating, however, the 

interpretations of roles of involved actors are somehow neglected. Another aspect is a distinction 

between the business justification for encouraging diversity in the workforce and the human rights 
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justification for discrimination (Sargeant, 2005). This is especially important because there is a close 

relationship between discrimination on the grounds of age sex, race, disability, and growing job 

insecurity at workplace. We suppose that perceived job insecurity will be related to discrimination by 

supervisors (Hyp.1d). 

As numerous studies have shown, digitization has affected the workload of staff in 

preservation departments as the number of items processed by preservation departments has increased 

by ten percent due to digital-reformatting tasks (Kennedy, 2005). A platform approach leverages the 

value of digital and information technologies (e.g., smart and connected machines) for advanced 

service offerings in manufacturing firms (Cenamor et al., 2017). We suppose that perceptions of 

technologies and digitalisation will be related to workload and work efficiency (Hyp.2a). 

Lean global start-ups benefit from the use of digital technologies by optimizing decision-

making processes including the ability to make long-term, strategic decisions due to better market 

information (Neubert, 2018). We suppose that perceptions of technologies and digitalisation will be 

related to opportunities for employees’ own development and participation in development of own 

work organisation (Hyp.2b).

The landscape and nature of knowledge work is changing due to digitalization: even though 

knowledge workers gain several benefits from digitalization, the effects of opposite, value destroying 

factors, are still stronger (Vuori et al., 2019). Some jobs are at risk of computerization and the 

relationship between an occupations’ probability of computerisation, wages and educational 

attainment can be disproportional (Frey and Osborne, 2017). The significance of new technology to 

unskilled work in the public sector is central to job change (Munro and Rainbird, 2002). We suppose 

that perceptions of technologies and digitalisation will be related to job mobility of employees 

(change for another job for the same salary, opportunities to get a new job) (Hyp.2c).
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2.2. – Determinants of technology acceptance in the workplace

There are critical concerns about the role of technological unemployment and internal divisions 

within the world of work. At the level of the organisation, one must consider how the practices in the 

workplace and the workers’ past experiences of technological innovations affect the acceptance of 

innovations in the workplace and the workers’ perceptions of the future of work and employment. 

We suppose that the threat of layoffs, dismissal, or unemployment, will be associated with job 

insecurity (Hyp.3a) and to a minor extent with perceptions of technologies and digitalisation 

(Hyp.3b). 

These arguments lead us back to the classical issues of industrial relations analysis and we 

believe that there is a dependence between loyalty and technological acceptance. However, how much 

does the employees’ loyalty towards the employer vary between organisations, and what about the 

reciprocal dependencies (Dockel et al., 2006; Šajeva, 2007)? Employers who invest in workers’ wage 

and skill development expect a return and behave accordingly. On the other hand, workers who do 

their best in order to adapt to the changing conditions of work in times of economic booms expect the 

employer to remember their inputs and loyalty and to respect the workers’ rights and interests in times 

of economic hardships (Lewis et al., 2016; Saiz, 2009; Pearson et al., 2013). 

The relation between organisational practices and workers’ behaviour has been noted 

directly and indirectly in many empirical studies and in various contexts. For example, Ann Bartel 

and Nachum Sicherman (1999) have explored the link between technological changes at the company 

level and employee retirement plans. They showed that employees are more likely to retire in those 

companies that were not accustomed to continuous technological innovations and, consequently, job 

changes. Using the 1966–1983 National Longitudinal Surveys of Older Men in the USA, they found 

that it is important to distinguish between long-term variations and unexpected changes in industry 

rates of technological change. Workers in manufacturing industries with higher average rates of 
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technological change retire later than workers in industries with lower rates of technological change, 

and an unexpected increase in the rate of technological change induces earlier retirement, especially 

among workers aged 65 and older (Bartel and Sicherman, 1999). We suppose that unforeseen 

changes, increasing workload, moving job to another location will be associated with job insecurity 

(Hyp.3c) and to a minor extent with perceptions of technologies and digitalisation (Hyp.3d). 

Bartel and Sicherman (1999) found that production workers in manufacturing industries with 

higher rates of technological change are significantly more likely to receive formal company training, 

which is consistent with the notion that technological change makes previously acquired skills 

obsolete, thereby inducing workers and firms to invest in training to match the specific requirements 

of the latest innovations. Using data from 21 industrial countries from the period 1985–2009 and a 

large number of controls, Horst Feldmann (2013) analysed the impact of technological change on 

unemployment. His results indicate that a rapid technological change is likely to increase 

unemployment substantially, but the adverse effect appears to persist for three years and to disappear 

afterwards. In regard to this finding, it is interesting that the effect is transitory rather than permanent. 

The results lend support to the theoretical contributions (Schumpeter, 1912) that argue 

technological progress may increase unemployment, at least during a transition period. On the basis 

of these results, one could conclude that the time pattern of the effect on unemployment should be 

studied in more detail. We suppose that the fear that human labour can be replaced by technology in 

the near future or the knowledge about technologies at work is not enough will be associated with job 

insecurity (Hyp.3e) and to a minor extent with perceptions of technologies and digitalisation (Hyp.3f).

The literature on organisations and innovations suggests that industrial relations at the 

organisational level have a strong effect on technological improvement (Günday et al., 2011; Lenart-

Gansiniec, 2019). In such organisations where employees are well informed and have a voice in the 

development work, workers feel loyalty and responsivity to the further development and 

competitiveness of their workplace (Beblavý et al., 2012). This loyalty may contribute to efficiency 
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and consumer relations: the organisation can meet the customers’ expectations because the workers 

have information about consumer preferences and constraints that the managers do not have (Zoghi 

et al., 2010). Similarly, workers who have participated in the production process will learn about the 

weaknesses and inefficiencies of the innovation process. In cases where workers have opportunities 

to share information about the weaknesses and inefficiencies of the innovation process, subsequent 

innovations will more likely respond to these preferences or weaknesses (Zoghi et al., 2010; Beblavý 

et al., 2012). 

There is significant evidence in organisational studies of a strong link between employee 

participation and organisational success. However, this link is not straightforward or causal. There 

are various factors, like organisational structures and the opportunities of employees to participate in 

the design and development of their own work, which complicate this relationship (Litwin, 2011). 

Continuing this line of argumentation and pinpointing some important qualitative aspects of the 

workplace – like trust and overcoming risk aversion and a lack of information – organisations can 

make use of the promises of technological advancement and overcome the barriers and uncertainty 

(see Beblavý et al., 2012). We suppose that employee engagement and commitment (the atmosphere 

at workplace is encouraging, there is enough discussion about work organisation or problems in 

workplace, workplace appreciates the work experience of older employees, competition in work unit 

is high) will be associated with perceptions of technologies and digitalisation (Hyp.3h) and to a minor 

extent with job insecurity (Hyp.3g). 

3. – Data and methods
3.1. – Data 

In our analysis, we use the 2018 Quality of Work Life Survey. The Quality of Work Life Survey is a 

broad-based national interview survey of Statistics Finland that has been conducted since 1977. The 

survey widely studies wage and salary earners’ physical, mental, and social work environments and 
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gathers data on contents of work, labour market status, terms and conditions of employment, 

reconciliation between work and family life, occupational health, and factors at the work organisation 

level. The sample is drawn from face-to-face interviews using a standardised questionnaire and web 

data collection of the Labour Force Survey The sample size of the survey varies from 3,800 to 7,000 

persons.1 

We use the Quality of Work Life Survey data from the latest survey, that is, 2018 (N = 

4,109). Statistics of Finland was reviewed the questionnaire 2018 in connection with each survey 

round and new questions have been added to it for examining topical new working life occurrences 

due to digitalisation of work. The 2018 data includes the issues of the digitalisation of work and usage 

of technologies at work as well as workers’ experiences of the usage of digitalisation and technologies 

at work. 

We created separate samples for high-general-skill occupations (managers, professionals, 

technicians, and associate professionals), and low-general-skill occupations (specific skill 

occupations, e.g., clerical support, service workers, and elementary occupations) in workplaces with 

or without technologies at work.

3.2. – Methods and analysis

Based on existing literature on the topic, we have chosen from the 2018 Quality of Work Life Survey 

the measures describing job insecurity, workers’ experiences of the usage of digitalisation and 

perceptions of the future of work and employment. Initial tests were conducted for 32 reflective 

indicators in order to ensure that the measures chosen for the analysis correlated highly. A full 

description of the indicators is shown in Supplementary material. 

1 Official Statistics of Finland (OSF): Quality of work life [e-publication].
ISSN=2342-2890. Helsinki: Statistics Finland [referred: 25.11.2019].
Access method: http://www.stat.fi/til/tyoolot/tyoolot_2018-01-04_uut_001_en.html 
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We carried out the exploratory factor analysis based on iterated principal factors and oblique 

promax rotation (Kaiser). The results of the factor analysis showed that two of the reflective indicators 

had relatively low loadings (<0.4) with their corresponding construct. Therefore, removing these two 

indicators with low loadings would improve the quality and predictive relevance of the structural 

model. Consequently, we removed the following indicators one at a time: CWP5 and PEF10. 

Factor analysis allowed to classify 30 reflective indicators into three factors, which we 

named as ‘job insecurity in the workplace’ (Factor 1), ‘experiences of technological innovations’ 

(Factor 2), and ‘employees’ perceptions of the future of work and employment’ (Factor 3). 

‘Job insecurity in the workplace’ (Factor 1) was measured with nine items from the validated 

research of Janicijevic (2017) (e.g. ‘Has your workplace undergone major organisational changes in 

recent years, or is it about to happen?’), Autor (2015) (‘Has the way you work with robotics or 

artificial intelligence, etc. changed?’), Fairhurst et al. (2002) (‘Has workplace in your organisation 

been made redundant in the last three years?’, ‘Have workers been laid off in the last three years?’, 

‘Have workers been made redundant (dismissed) in the last three years without being replaced?’), 

Blomgren and Waks (2015) (‘How many conflicts do you have between your supervisor and your 

subordinates in your work unit?’, ‘How many conflicts do employees have in your work unit?’), and 

Sargeant (2005) (‘Discrimination by supervisors’). 

‘Employees’ experience of technological innovations’ (Factor 2) was used as a 

comprehensive and specific indicator of the acceptability of new technologies. The scale included 

seven items. Example items are based on the work of Neubert (2018) (‘How has digitalisation affected 

the speed of work?’), Kennedy (2005) (‘How has digitalisation affected the workload?’), Cenamor et 

al. (2017) and Vuori et al. (2019) (‘How has digitalisation affected work efficiency?’), Matt et al. 

(2019) (‘What opportunities do you have in your current workplace to develop yourself?’), Knudsen 

et al. (2011) (‘In your current job, do you have good or weak opportunities to contribute to the 

development of your own work organisation?’), Scarpello and Carraher (2008) (‘If you could change 
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to another job for the same salary, would you change?’), and Bakker et al. (2012) (‘What opportunities 

do you think you would have to get a new job?’). 

In order to assess the outcomes of technology acceptance, we estimated ‘employees’ 

perceptions of the future of work and employment’ (Factor 3) and used 16 items combined on the 

basis of previous research. In particular, we used the studies of Glavin and Young (2017) and Otto et 

al. (2011) (e.g. the threat to be laid off, dismissed, unemployed, disabled), Frey and Osborne (2017) 

(‘Your input is no longer needed because it can be replaced by technology in the near future’), Munro 

and Rainbird (2002) (‘You don’t learn to use new technology well enough’), Grolleau et al. (2013) 

(‘Is the atmosphere in our workplace encouraging?’), Arvanitis and Loukis (2009) (‘Is there enough 

discussion about work organisation or problems in our workplace?), White (2012) (‘Does our 

workplace value the work experience of older employees?’), and Birkinshaw and Lingblad (2005) 

(‘How much competition is there in your work unit?’). 

We have used the Stata 12.0 programme for structural equation modelling for path models. 

Structural equation modelling (SEM) is a comprehensive statistical modelling tool for complex 

relationships between multiple independent and dependent variables (Acock, 2013). A path model 

represents a causal model that contains exogenous variables, endogenous outcome variables, and 

endogenous mediator variables. We have chosen the measurement model through path analysis, 

which allows to determine whether the observed variables are good indicators of the latent variables. 

Therefore, we carried out separate path analysis models for each set of observed variables 

hypothesised to indicate their respective latent variable. We utilised the method of Maximum 

Likelihood with missing values for the proposed model.

4. – Results
4.1. – Structural Equation Models: occupational factor in technology acceptance
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Tables I show the standardised coefficients as those presented in the structural equation 

models (see Figures 1–4 in Annex). 

<Table I about here>

We found that major organisational changes and the threat of redundancy have the highest 

significance for job insecurity in the workplace and to the major extent for low-general-skill 

occupations using technologies at work (Hyp.1a and 1b). We also found that perceived job insecurity 

is related to growing contradictions at workplace between employees and employers (Hyp.1c) and 

discrimination by supervisors (Hyp.1d) and it is important for all the groups except for those in high-

general-skill occupations using technologies at work. 

Our results indicate that perceptions of technologies and digitalisation are related to 

workload and work efficiency (Hyp.2a) for all the groups and to a major extent those in high-general-

skill occupations that use technologies at work. We also found that perceptions of technologies and 

digitalisation are related to opportunities for employees’ own development and participation in 

development of own work organisation (Hyp.2b) and job mobility of employees (Hyp.2c) and are 

important for all the groups except low-general-skill occupations using technologies at work.

Table II contains the estimation of the indirect effects in relation to interdependence between 

the factors. One should notice that low-general-skill occupations that do not use technologies at work 

is an exceptional group, because the analysis was not able to estimate the indirect effects for this 

group due to absence of path (causal) interdependence between the three factors. Instead, the 

covariance between the three factors has been estimated. 

<Table II about here>

When estimating the indirect effects, we accounted for the interdependence between the 30 

reflective indicators and three factors. We found that the outcomes of technology acceptance driven 

by job insecurity (Hyp.3a, 3c, 3e and 3g) are pronounced only for high-general-skill occupations that 

do not use technologies at work and, to a major extent, for low-general-skill occupations that use 
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technologies at work. On the contrary, we found that the outcomes of technology acceptance driven 

by positive perceptions of technologies and digitalisation (Hyp.3b, 3d, 3f and 3h) are pronounced 

only for high-general-skill occupations that do not use technologies at work and, to a major extent, 

for high-general-skill occupations that use technologies at work.

5. – Discussion

The article provides new and interesting insights into working life practices and the way 

technology acceptance and employment perspectives relate to working conditions and lessons learned 

from past reforms. We compared organisations using vs. non/using technologies at work and present 

the summarised results in Table III. 

<Table III about here>

The results indicate differences between the groups of observations that were under 

comparison: use/non-use of technologies at work and low-skilled/high-skilled occupations. We found 

a direct effect from the threat of unemployment upon employees’ perceptions among workers with 

low-general-skill occupations when technologies are used in the workplace. On the other hand, the 

threat of redundancy due to the implementation of new technology is important in organisations using 

or non-using technologies at work. This was particularly evident among those in low-general-skill 

occupations working in workplaces with technologies at work. 

Our results confirm the earlier findings about the negative impact of the perceived risk of 

unemployment and support their relevance also in the case of workplace with technologies at work. 

Otto et al. (2011) considered a flexible mindset a potential moderator between individuals’ job 

insecurity and job involvement and career satisfaction. The more flexible individuals experienced 

less health impairment when perceived (quantitative) job insecurity and regional unemployment were 

high. On the other hand, Glavin and Young (2017) have argued that the health penalties of job 

insecurity are weaker for individuals in high-unemployment regions, which can be explained by the 
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ability of insecure workers in poor labour market contexts to retain the psychological resources 

important for protecting mental health.

There has been widespread debate over labour input being no longer needed due to future 

replacement by technology. For example, Frey and Osborne (2017) found that jobs susceptible to 

computerisation are those that use routine labour. Autor (2015) has discussed the interplay between 

machines and humans. According to him, a comparative advantage allows computers to substitute for 

workers performing routine, codifiable tasks while amplifying the comparative advantage of workers 

in supplying problem-solving skills, adaptability, and creativity. 

Conflicts in the workplace continue to weaken the acceptance and positive perceptions of 

technologies. However, in those workplaces where the employees are well informed and involved in 

the local industrial relations systems, the majority of these problems disappear. Blomgren and Waks 

(2015) have suggested that a new type of soft actor – the hybrid professional – is likely to be 

influential in organisations characterised by institutional complexity. The reason for this is found in 

the character and work of the hybrid professionals: an important part of their work is to construct 

problems and solutions that align with all the logic at play.

When it comes to conflicts between managers and workers, our results show that they were 

present and important for all groups except for high-general-skill occupations using technologies at 

work, and to a major extent is it more important for workplaces where technologies are not used at 

all. Grolleau et al. (2013) have noticed that firms in which employees report a good workplace 

atmosphere are more likely to engage in innovation activities. Arvanitis and Loukis (2009) found 

statistically significant positive effects for physical capital, ICT capital, human capital, and 

“employee voice”-oriented organisational practices on labour productivity. Employees who have in 

the past received relatively favourable treatment from employers in their later careers have probably 

the long-term employment relationship; competition and technologies are likely to have affected the 

motivational policy of employers (White, 2012). 
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The role of technologies therefore makes sense in decreasing contradictions in the workplace 

for workers with a higher degree of professional competence. These results are in line with previous 

studies underlining production workers in manufacturing industries with higher rates of technological 

change and who are more likely to receive formal company training (Bartel and Sicherman, 1999; 

Zoghi et al., 2010; Beblavý et al., 2012). 

On the contrary, we found that low-general-skill occupations using technologies at work are 

at a higher risk of experiencing contradictions at work due to organisational changes. Earlier research 

(Janicijevic, 2017) suggests that the values of both the employees and the managers may be 

contradictory, and this contradiction is caused by radical changes in the environment and in the 

organisation itself. Therefore, an absence of high professional competence can presumably affect 

adaptation to organisational changes, which are a natural part of the organisation’s development. 

In terms of the ‘employees’ experience of technological innovations’ (Factor 2), the results 

indicate that the influence of digitalisation on the speed of work is important especially for high-

general-skill occupations using technologies at work. Due to digitalisation job content of workers 

having the higher level of education becomes more complicated (cf. Kennedy 2005). The number of 

items processed by ICT departments has increased by ten per cent because of digital-reformatting 

tasks without a corresponding increase in staffing. A platform approach based on a modular 

architecture can enable manufacturers to pursue both customisation and operational efficiency as the 

core modules for successful servitisation (Cenamor et al., 2017).

The group of high-general-skill occupations using technologies at work seems to have a 

higher positive experience of digitalisation. Users typically make their own decisions over which 

technologies they will use, as well as when and how they will use them, and they are responsible for 

the cost of the technologies and their use (cf. Matt et al., 2019). As Bakker et al. (2012) have noted, 

employees characterised by a proactive personality are most likely to craft their jobs – that is, to 

increase their structural and social job resources and increase their job challenges. Job crafting, in 
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turn, is predictive of work engagement – vigour, dedication, and absorption – and colleague ratings 

of in-role performance. To the extent that employees proactively adjust their work environment, they 

manage to stay engaged and perform well. Work environment quality and high levels of participation 

go hand in hand: within a typology of participation models, the highest level of participation – 

including strong elements of collective participation and also the best work environment measured as 

‘psychosocial well-being’ – were found in workplaces managed in accordance with democratic 

principles (see Knudsen et al., 2011). 

The Finnish working conditions survey is a high-quality dataset by international standards, 

but there are still remarkable shortcomings in the research and data. Further improvements in the data 

collection and validations are needed to improve our understanding of how the quality of work, 

worker status, work relationships, and previous experiences of employment risks at work might 

contribute to the acceptance of technologies. Vice versa, the same is true of how the acceptance of 

technologies is boosting innovations and work productivity. In order to make this happen, we believe 

that research on technology acceptance should expand its focus from the technical capabilities of 

technologies and turn to designing broader situated human–technology interaction systems 

(Šabanović and Chang, 2016). Attention and critical studies should focus on evaluating the 

development of social structures that support, limit, and enable the appropriate use of technologies at 

work. This also requires similar developments in data production.

This kind of argumentation leads us to a wider framing of research and to look at the options 

for advanced statistical methods, like structural equation modelling, which enable us to integrate the 

various factors into the same statistical model and determine their interplay in causal reasoning. We 

expect that such a multi-level analysis will provide a more reliable – and politically relevant – 

theoretical frame to analyse the development of technological reforms, as well as the potential for 

steering them. To improve the reliability of the results, the effects of technologies at work and 

employment should be studied in the long run and across industrial sector.
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6. – Conclusion 

Previous research concerning technology acceptance is rich and comprehensive, but it has not taken 

into account the fact that the acceptability of new technologies in workplaces depends on the degree 

to which organisations have the skills to meet the challenges of these innovations. The use of new 

technologies at work is a complex issue. It is not only the attitudes, skills, or the threat of 

unemployment that matter; confidence, and other contextual issues are also important. In this article, 

we have taken into account these contextual and institutional factors. 

The characteristics of workplaces – such as employees’ opportunities to participate and be 

involved in the development of the organisation – are important. The organisational culture influences 

the acceptance, implementation, and outcomes of the technological transformations in the workplace. 

Given that both high-skilled and low-skilled employees are sensitive to their treatment in the 

organisation, there are significant differences between those workplaces already using technologies 

and those that do not use technologies at work. On the one hand, employees with low skills may not 

even use technologies at work. On the other hand, highly skilled employees are using technologies at 

work and interact with new technologies every day: technologies are an elementary part of their work. 

In this case, industrial relations in the workplace have great significance.

All of this can be summarised as follows: technology does not act alone; it is mediated by 

human work and decisions. People run organisations and ultimately determine what we get as a result 

of implementing new production or service technologies. Our results suggest that the implementation 

of new technologies is the key issue, and the way in which technologies or new digital platforms are 

implemented has a great impact on the whole production process. There should be an open dialogue 

between the management and the employees about the consequences of new technologies, which 

would greatly contribute to integration of employee’s at workplace. 

Page 19 of 36 Journal of Information, Communication & Ethics in Society



20

7. – References

1. Acock, A. (2013), Discovering Structural Equation Modeling Using Stata (revised edition). 

Stata Press, College Station, United States.  

2. Ajzen I. (1985), “From intentions to actions: a theory of planned behaviour”, Kuhl J. and 

Beckmann J. (Eds.), Action Control, Springer, Berlin, pp. 57-79.

3. Arvanitis, S. and Loukis, E.N. (2009), “Information and communication technologies, human 

capital, workplace organization and labour productivity: A comparative study based on firm-

level data for Greece and Switzerland”, Information Economics and Policy, Vol. 21 No. 1, 

pp. 43-61. https://doi.org/10.1016/j.infoecopol.2008.09.002. 

4. Autor, D.H. (2015), “Why are there still so many jobs? The history and future of workplace 

automation”, Journal of Economic Perspectives, Vol. 29 No. 3, pp. 3-30.

5. Bakker, A.B., Tims, M. and Derks, D. (2012), “Proactive personality and job performance: 

The role of job crafting and work engagement”, Human Relations, Vol. 65 No. 10, pp. 1359-

1378. https://doi.org/10.1177/0018726712453471. 

6. Bartel, A.P. and Sicherman, N. (1999), “Technological change and the labor market”, working 

paper, NBER Reporter, 16.

7. Beblavý, M., Maselli, I. and Martellucci, E. (2012), “Workplace innovation and technological 

change”, working paper, CEPS Special Reports, 65. 

8. Birkinshaw, J. and Lingblad, M. (2005), “Intrafirm competition and charter evolution in the 

multibusiness firm”, Organization Science, Vol. 16 No. 6, pp. 674-686. 

https://doi.org/10.1287/orsc.1050.0142. 

9. Blind, K. (2012), “The influence of regulations on innovation: A quantitative assessment for 

OECD countries”, Research policy, Vol. 41 No. 2, pp. 391-400.

Page 20 of 36Journal of Information, Communication & Ethics in Society

https://doi.org/10.1016/j.infoecopol.2008.09.002
https://doi.org/10.1177/0018726712453471
https://doi.org/10.1287/orsc.1050.0142


21

10. Blomgren, M. and Waks, C. (2015), “Coping with contradictions: hybrid professionals 

managing institutional complexity”, Journal of Professions and Organization, Vol. 2 No.1, 

pp. 78-102. https://doi.org/10.1093/jpo/jou010. 

11. Braverman, H. (1974), Labor And Monopoly Capital. Monthly Review, New York, NY.

12. Caudiello, I., Zibetti, E., Lehdorf, S. and Chetouani, M. (2016), “Trust as indicator of robot 

functional and social acceptance: an experimental study on user conformation to iCub 

answers”, Computers in Human Behaviour, Vol. 61, pp. 633-655.

13. Cenamor, J., Rönnberg Sjödin, D. and Parida, V. (2017), “Adopting a platform approach in 

servitization: Leveraging the value of digitalization”, International Journal of Production 

Economics, Vol. 192, pp. 54-65.

14. Chau, P.Y. and Tam, K.Y. (2000), “Organizational adoption of open systems: a ‘technology-

push, need-pull’ perspective”, Information & Management, Vol. 37 No. 5, pp. 229-239.

15. Clarke, L. (1997), “Changing work systems, changing social relations? A Canadian General 

Motors plant”, Relations Industrielles/Industrial Relations, Vol. 52 No. 4, pp. 839-864.

16. Compeau, D. R. and Higgins, C. A. (1995), “Application of social cognitive theory to training 

for computer skills”, Information systems research, Vol. 6 No. 2, pp. 118-143.

17. Davis, F.D. (1989), “Perceived usefulness, perceived ease of use, and user acceptance of 

information technology”, MIS Quarterly, Vol. 13 No. 3, pp. 319-340.

18. Dockel, A., Basson, J.S. and Coetzee, M. (2006), “The effect of retention factors on 

organisational commitment: an investigation of high technology employees”, Journal of 

Human Resource Management, Vol. 4 No. 2, pp. 20-28.

19. Eurostat. (2020). The Digital Economy and Society Index (DESI) 2020. 

20. Fairhurst, G.T., Cooren, F. and Cahill, D.J. (2002), “Discursiveness, contradiction, and 

unintended consequences in successive downsizings”, Management Communication 

Quarterly, Vol. 15 No. 4, pp. 501-540. https://doi.org/10.1177/0893318902154001. 

Page 21 of 36 Journal of Information, Communication & Ethics in Society

https://doi.org/10.1093/jpo/jou010
https://doi.org/10.1177/0893318902154001


22

21. Feldmann, H. (2013), “Technological unemployment in industrial countries”, Journal of 

Evolutionary Economics, Vol. 23 No. 5, pp. 1099-1126. 

22. Fishbein, M. and Ajzen, I. (1975), Belief, Attitude, Intention And Behavior: An Introduction 

To Theory And Research, Addison-Wesley, MA.

23. Foster, W. M., Hassard, J. S., Morris, J., & Wolfram Cox, J. (2019). The changing nature of 

managerial work: The effects of corporate restructuring on management jobs and careers. 

Human Relations, 72(3), 473-504.

24. Frambach, R.T. and Schillewaert, N. (2002), “Organizational innovation adoption: A multi-

level framework of determinants and opportunities for future research”, Journal of business 

research, Vol. 55 No. 2, pp. 163-176. 

25. Frey, C.B. and Osborne, M.A. (2017), “The future of employment: How susceptible are jobs 

to computerization?” Technological Forecasting and Social Change, Vol. 114, pp. 254-280. 

https://doi.org/10.1016/j.techfore.2016.08.019.  

26. Gallivan, M.J. (2001), “Organizational adoption and assimilation of complex technological 

innovations: development and application of a new framework”, ACM SIGMIS Database: the 

DATABASE for Advances in Information Systems, Vol. 32 No. 3, pp. 51-85.

27. García-Sánchez, E., García-Morales, V. J., & Martín-Rojas, R. (2018). Analysis of the 

influence of the environment, stakeholder integration capability, absorptive capacity, and 

technological skills on organizational performance through corporate entrepreneurship. 

International Entrepreneurship and Management Journal, 14(2), 345-377.

28. Glavin, P. and Young, M. (2017), “Insecure people in insecure places: the influence of 

regional unemployment on workers’ reactions to the threat of job loss”, Journal of Health and 

Social Behavior, Vol. 58 No. 2, pp. 232-251. https://doi.org/10.1177/0022146517696148.

Page 22 of 36Journal of Information, Communication & Ethics in Society

https://doi.org/10.1016/j.techfore.2016.08.019
https://doi.org/10.1177/0022146517696148


23

29. Greenhalgh, L. and Rosenblatt, Z. (1984), “Job insecurity: toward conceptual clarity”, The 

Academy of Management Review, Vol. 9 No. 3 (Jul., 1984), pp. 438-448. 

https://doi.org/10.2307/258284.  

30. Grolleau, G., Mzoughi N. and Pekovic, S. (2013), “Is there a relationship between workplace 

atmosphere and innovation activities? An empirical analysis among French firms”, 

Economics of Innovation and New Technology, Vol. 22 No. 6, pp. 566-580. 

https://doi.org/10.1080/10438599.2013.777179. 

31. Günday, G., Ulusoy, G., Kilic, K., and Alpkan, L. (2011), “Effects of innovation types on 

firm performance”, Int. J. Production Economics, Vol. 133, pp. 662–676.

32. Helm, C. and Ulhoi, J.F. (1996), “Paradoxes in corporate theories of technological 

innovation”, IEMC 96 Proceedings. International Conference on Engineering and 

Technology Management. Managing Virtual Enterprises: A Convergence of 

Communications, Computing, and Energy Technologies IEEE, pp. 206-211.

33. Jalava, J. and Pohjola, M. (2004), ”Työn tuottavuus Suomessa vuosina 1900–2003 ja sen 

kasvuprojektioita vuosille 2004–2030”, Kansantaloustieteellinen aikakausikirja, Vol. 4, pp. 

355-370.

34. Janicijevic, N. (2017), “Contradictory values in the process of organizational change: a case 

study”, Management: Journal of Sustainable Business and Management Solutions in 

Emerging Economies, Vol. 22 No. 2, pp. 29-36.

35. Jones, R.A., Jimmieson, N.L. and Griffiths, A. (2005), “The impact of organizational culture 

and reshaping capabilities on change implementation success: The mediating role of readiness 

for change”, Journal of management studies, Vol. 42 No. 2, pp. 361-386.

36. Kennedy, M.R. (2005), “Reformatting preservation departments: the effect of digitization on 

workload and staff”, College & Research Libraries, Vol. 66 No. 6, pp. 543-551.

Page 23 of 36 Journal of Information, Communication & Ethics in Society

https://doi.org/10.2307/258284
https://doi.org/10.1080/10438599.2013.777179


24

37. Kimberly, J.R. and Evanisko, M.J. (1981), “Organizational innovation: the influence of 

individual, organizational, and contextual factors on hospital adoption of technological and 

administrative innovations”, The Academy of Management Journal, Vol. 24 No. 4, pp. 689-

713.

38. Knudsen, H., Busck, O. and Lind, J. (2011), “Work environment quality: the role of workplace 

participation and democracy”, Work, Employment and Society, Vol. 25 No. 3, pp. 379-396. 

https://doi.org/10.1177/0950017011407966. 

39. Koski, H. (2005), “Teknologian diffuusio ja talouskasvu”, Hyytinen, A. and Rouvinen, P. 

(Eds.), Mistä Talouskasvu Syntyy? Elinkeinoelämän Tutkimuslaitos ETLA (Sarja B 214), 

Kustantaja: Taloustieto Oy.Helsinki, pp. 73-88.

40. Koski, O. (2018), “Tekoäly ja muuttuva työ”, Työpoliittinen aikakauskirja, Vol. 1, pp. 11-22.

41. Lee, D., Rhee, Y., and Dunham, R. (2009), “The role of organizational and individual 

characteristics in technology acceptance”, Int. J. Hum. Comput. Interaction, Vol. 25, pp. 623-

646. https://doi.org/10.1080/10447310902963969.

42. Lenart-Gansiniec, R. (2019), “Organizational learning in industry 4.0”, Problemy 

Zarządzania - Management Issues, Vol. 2 No. 82, pp. 96-108. https://doi.org/10.7172/1644-

9584.82.4. 

43. Lewis, S., Anderson, D., Lyonette, C., Payne, N. and Wood, S. (2016). Work-Life Balance In 

Times Of Recession, Austerity And Beyond: Meeting The Needs Of Employees, Organizations 

And Social Justice, Taylor & Francis.

44. Lewis, T. (1996), “Studying the impact of technology on work and jobs”. Journal of Industrial 

Teacher Education, Vol. 33 No. 3, pp. 44-65.

45. Litwin, A.S. (2011), “Technological change at work: The impact of employee involvement 

on the effectiveness of health information technology”, Industrial & Labor Relations Review, 

Vol. 64 No. 5, 863-888. 

Page 24 of 36Journal of Information, Communication & Ethics in Society

https://doi.org/10.1177/0950017011407966
https://doi.org/10.1080/10447310902963969
https://doi.org/10.7172/1644-9584.82.4
https://doi.org/10.7172/1644-9584.82.4


25

46. Maliranta, M. (2005), ”Kuinka tuottavuustekijät muuntuvat tuottavuus ja talouskasvuksi ja 

kuinka tutkia sitä?”, Hyytinen, A. and Rouvinen, P. (Eds.), Mistä Talouskasvu Syntyy? 

Elinkeinoelämän Tutkimuslaitos ETLA (Sarja B 214), Kustantaja: Taloustieto Oy.Helsinki, 

pp. 51-72.

47. Matt, C., Trenz, M., Cheung, C.M.K. and Turel, O. (2019), “The digitization of the individual: 

conceptual foundations and opportunities for research”, Electron Markets, Vol. 29, pp. 315-

322. https://doi.org/10.1007/s12525-019-00348-9. 

48. Mlekus, L., Bentler, D., Paruzel, A. et al. (2020), “How to raise technology acceptance: user 

experience characteristics as technology-inherent determinants”, Gr Interakt Org, Vol. 51, pp. 

273-283. https://doi.org/10.1007/s11612-020-00529-7. 

49. Munro, A. and Rainbird, H. (2002), “Job change and workplace learning in the public sector: 

the significance of new technology for unskilled work”, New Technology, Work and 

Employment, Vol. 17, pp. 224-235. https://doi.org/10.1111/1468-005X.00106. 

50. Neubert, M. (2018), “The impact of digitalization on the speed of internationalization of lean 

global startups”, Technology Innovation Management Review, Vol. 8 No. 5. Available at 

SSRN: https://ssrn.com/abstract=3394507. 

51. Oeij, P., Rus, D. and Pot, F.D. (2017), Workplace Innovation: Theory, Research and Practice. 

Springer.

52. Official Statistics of Finland (OSF): Quality of work life [e-publication]. ISSN=2342-2890. 

Helsinki: Statistics Finland [referred: 15.7.2021]. Access method: 

http://www.stat.fi/til/tyoolot/index_en.html) 

53. Otto, K., Hoffmann-Biencourt, A. and Mohr, G. (2011), “Is there a buffering effect of 

flexibility for job attitudes and work-related strain under conditions of high job insecurity and 

regional unemployment rate?” Economic and Industrial Democracy, Vol. 32 No. 4, pp. 609-

630. https://doi.org/10.1177/0143831X10388531. 

Page 25 of 36 Journal of Information, Communication & Ethics in Society

https://doi.org/10.1007/s12525-019-00348-9
https://doi.org/10.1007/s11612-020-00529-7
https://doi.org/10.1111/1468-005X.00106
https://ssrn.com/abstract=3394507
http://www.stat.fi/til/tyoolot/index_en.html
https://doi.org/10.1177/0143831X10388531


26

54. Pearson, R., Seyfang, G. and Jenkins, R. (2013), Corporate Responsibility and Labour Rights: 

Codes of Conduct in the Global Economy, Routledge. 

55. Rogers, E.M. (2010), Diffusion of Innovations (4th Ed.). Simon and Schuster.

56. Šabanović, S. and Chang, W. (2016), “Socializing robots: constructing robotic sociality in the 

design and use of the assistive robot PARO”, AI & SOCIETY, Vol. 31 No. 4, pp. 537-551.

57. Saiz, I. (2009), “Rights in recession? Challenges for economic and social rights enforcement 

in times of crisis”, Journal of Human Rights Practice, Vol. 1 No. 2, pp. 277-293.

58. Šajeva, S. (2007), “Identifying factors affecting motivation and loyalty of knowledge 

workers”, Economics & Management, Vol. 3, pp. 643-652.

59. Sargeant, M. (2005), “For diversity, against discrimination: the contradictory approach to the 

age discrimination in employment”, The International Journal of Comparative Labour Law 

and Industrial Relations, Vol. 21, pp. 629-644.

60. Scarpello, V. and Carraher, S. (2008), “Are pay satisfaction and pay fairness the same 

construct? A cross‐country examination among the self‐employed in Latvia, Germany, the 

UK, and the USA”, Baltic Journal of Management, Vol. 3 No. 1, pp. 23-39. 

https://doi.org/10.1108/17465260810844248. 

61. Schumpeter, J. A. (1912) 1934, The theory of economic development. Cambridge, MA: 

Harvard University Press.

62. Taylor, S. and Todd, P. (1995), “Decomposition and crossover effects in the theory of planned 

behavior: A study of consumer adoption intentions”, International Journal of Research in 

Marketing, Vol. 12 No. 2, pp. 137-155.

63. Vuori, V., Helander, N. and Okkonen, J. (2019), “Digitalization in knowledge work: the 

dream of enhanced performance”, Cognition, Technology & Work, Vol. 21, pp. 237-252. 

https://doi.org/10.1007/s10111-018-0501-3. 

Page 26 of 36Journal of Information, Communication & Ethics in Society

https://doi.org/10.1108/17465260810844248
https://doi.org/10.1007/s10111-018-0501-3


27

64. Wahdain, E., and Ahmad, M. N. (2014), “User acceptance of information technology: factors, 

theories and applications”, Journal of Information Systems Research and Innovation, Vol. 6, 

pp. 17-25.

65. White, M. (2012), “Older employees under pressure? Theorizing reasons for declining 

commitment”, Work, Employment and Society, Vol. 26 No. 3, pp. 447-463. 

https://doi.org/10.1177/0950017012438578. 

66. Zoghi, C., Mohr, R. and Meyer, P. (2010), “Workplace organization and innovation”, The 

Canadian Journal of Economics, Vol. 43 No. 2, pp. 622-639. 

Page 27 of 36 Journal of Information, Communication & Ethics in Society

https://doi.org/10.1177/0950017012438578


8. – Annex 

Contradictions
1

CWP1
2.1

1 .97

CWP2
2.6

2 .96

CWP3
3.1

3 .48

CWP4
5.3

4 .81

CWP6
2.6

5 .83

CWP7
4.5

6 .96

CWP8
5.4

7 .99

CWP9
.41

8 1

Experience
1

EETI1
2.1

9 .95

EETI2
1.9

10 .98

EETI3
4.2

11 .99

EETI4
2.6

12 .51

EETI5
2.5

13 .71

EETI6
2.9

14 .88

EETI7
2.3

15 .9

Perceptions

16 .62

PEF1
5.9

17 .71

PEF2
4.7

18 .34

PEF3
4.6

19 .48

PEF4
4.6

20 .95

PEF5
3

21 .86

PEF6
3.1

22 .88

PEF7
5.5

23 .93

PEF8
5.3

24 .94

PEF9
5.9

25 .99

PEF11
3.2

26 1

PEF12
3.8

27 1

PEF13
2.5

28 .89

PEF14
2.4

29 .87

PEF15
1.8

30 .91

PEF16
3.7

31 .97

.17

.2

.72

.44

-.41

.2

.12

-7.0e-02

.21

.22

-.15

.11

-.7

-.54

.35

-.31

.37
.42

.53 .81 .72 .22 .37 .35 .26 .25 8.3e-02 -5.8e-02 -1.5e-02-.33 -.37 -.3 .17

Figure 1. SEM for high-general-skill occupations that use technologies at work (X2(402)=1027.339; p<0.001; RMSEA=0.075; CFI=0.476; 
N=277).
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Figure 2. SEM for high-general-skill occupations that do not use technologies at work (X2(402)=4952.041; p<0.001; RMSEA=0.076; 
CFI=0.455; N=1974).
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Figure 3. SEM for low-general-skill occupations that use technologies at work (X2(402)=1069.514; p<0.001; RMSEA=0.080; CFI=0.531; 
N=258).
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Figure 4. SEM for low-general-skill occupations that do not use technologies at work (X2(402)=3972.524; p<0.001; RMSEA=0.075; 
CFI=0.500; N=1580).
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Tables in the text

Table I. The direct effects estimated for four groups of observations (OIM, Std. coefficients (P>z in asterisks)).

High-general-skill 
occupations & 
technologies are 
present

High-general-skill 
occupations & 
technologies are not 
present

Low-general-skill 
occupations & 
technologies are 
present

Low-general-skill 
occupations & 
technologies are not 
present

CWP1 Other major organisational changes? 0.168*** 0.112*** 0.297*** 0.221***
CWP2 Changing the ways of doing work with technologies 
or using artificial intelligence, etc.? 0.200 0.004 0.205* 0.171***

CWP3 Redundant? 0.120* 0.060 0.418** 0.194***
CWP4 Laid off? 0.435 0.009 0.254* 0.076*
CWP6 Has the number of employees at your location 
changed in the last three years? -0.407 -0.145*** -0.211* -0.142***

CWP7 How many conflicts do you have between your 
supervisor and your subordinates in your work unit? 0.204 0.772*** 0.537*** 0.674***

CWP8 How many conflicts do employees have in your work 
unit? 0.115 0.531*** 0.535*** 0.517***

Jo
b 

in
se

cu
rit

y

CWP9 Discrimination by supervisors. -0.070 -0.351*** -0.393** -0.369***
EETI1 How has digitalisation affected the fast pace of work? 0.220*** 0.123*** 0.180*** 0.133***
EETI2 How has digitalisation affected the workload? -0.150 -0.196*** -0.212 -0.081
EETI3 How has digitalisation affected work efficiency? 0.111 0.076* 0.077 0.022
EETI4 What opportunities do you have in your current job to 
develop yourself? -0.699** -0.658*** -0.684 -0.689***

EETI5 In your current workplace, do you have good, some, 
or poor opportunities to participate in the development of 
your own work organisation?

-0.536* -0.553*** -0.559 -0.592***

EETI6 If you could change to another job for the same 
salary, would you change? 0.351* 0.251*** 0.235 0.254***

Ex
pe

rie
nc

e

EETI7 What opportunities do you think you would have to 
get a new job? -0.313* -0.241*** -0.340 -0.367***

PEF1 The threat of layoffs? 0.534*** 0.600*** 0.582*** 0.224***
PEF2 Threat of dismissal? 0.811*** 0.858*** 0.881*** 0.323***
PEF3 The threat of unemployment? 0.719*** 0.768*** 0.891*** 0.286***
PEF4 The threat of incapacity for work? 0.217** 0.179*** 0.291*** 0.327***

Pe
rc

ep
tio

ns

PEF5 Unforeseen changes? 0.370*** 0.288*** 0.444*** 0.350***
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PEF6 Increasing workload over tolerance? 0.352*** 0.178*** 0.230*** 0.341***
PEF7 Moving job to another location? 0.258*** 0.177*** 0.367*** 0.153***
PEF8 Your input is no longer needed because it can be 
replaced by technology in the near future? 0.247*** 0.206*** 0.336*** 0.151***

PEF9 You don’t learn to use new technology well enough? 0.083 0.106*** 0.042 0.147***
PEF11 Have you changed jobs in the last 5 years? -0.058 -0.003 -0.136* -0.157***
PEF12 Have you been unemployed or laid off in the last 5 
years? -0.014 -0.103*** -0.014 -0.058*

PEF13 Is the atmosphere in our workplace encouraging? -0.327*** -0.239*** -0.296*** -0.731***
PEF14 Is there enough discussion about work organisation or 
problems in our workplace? -0.367*** -0.216*** -0.228*** -0.668***

PEF15 Does our workplace value the work experience of 
older employees? -0.295*** -0.238*** -0.206** -0.625***

PEF16 How much competition is there in your work unit? 0.168* 0.162*** 0.250*** 0.162***
Covariance between Perceptions and Job insecurity 0.367 0.131** 0.591** 0.783***

Covariance between Perceptions and Experience 0.423* 0.267*** 0.031 0.675***
Notes: The significance levels (based on the z tests) shown here are for the unstandardised solution, because the specific z tests for the indirect and 
direct effects are not provided in the standardised solution (Acock, 2013, p. 76). 
***p < .001, ** p < .01, * p < .05.

Table II. The indirect effects estimated for four groups of observations (OIM, Std. coefficients (P>z in asterisks)).

high-general-skill 
occupation & 
technologies are 
present

high-general-skill 
occupations & 
technologies are not 
present

low-general-skill 
occupations & 
technologies are 
present

low-general-skill 
occupations & 
technologies are 
not present

Perceptions - - - -
Job insecurity 0.196 0.079** 0.344** -

PEF1 Threat of layoffs?

Experience 0.226* 0.160*** 0.018 -
Perceptions - - - -
Job insecurity 0.298 0.113** 0.521** -

PEF2 Threat of dismissal?

Experience 0.343* 0.229*** 0.027 -
Perceptions - - - -
Job insecurity 0.264 0.101** 0.527** -

PEF3 Threat of unemployment?

Experience 0.304* 0.205*** 0.028 -
Perceptions - - - -
Job insecurity 0.079 0.023** 0.172* -

PEF4 Threat of incapacity for work?

Experience 0.092 0.047** 0.009 -
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Perceptions - - - -
Job insecurity 0.136 0.038** 0.262** -

PEF5 Unforeseen changes?

Experience 0.156* 0.077*** 0.013 -
Perceptions - - - -
Job insecurity 0.129 0.023* 0.136* -

PEF6 Increasing workload?

Experience 0.149* 0.047** 0.007 -
Perceptions - - - -
Job insecurity 0.095 0.023** 0.217** -

PEF7 Moving job to another location?

Experience 0.109* 0.047** 0.011 -
Perceptions - - - -
Job insecurity 0.091 0.027** 0.198** -

PEF8 Your input is no longer needed 
because it can be replaced by technology 
in the near future? Experience 0.104* 0.055*** 0.010 -

Perceptions - - - -
Job insecurity 0.030 0.014* 0.025 -

PEF9 You don’t learn to use new 
technology well enough?

Experience 0.035 0.028** 0.001 -
Perceptions - - - -
Job insecurity -0.021 -0.001 -0.080 -

PEF11 Have you changed jobs in the 
last 5 years?

Experience -0.024 -0.001 -0.004 -
Perceptions - - - -
Job insecurity -0.005 -0.013* -0.008 -

PEF12 Have you been unemployed or 
laid off in the last 5 years?

Experience -0.006 -0.027** -0.001 -
Perceptions - - - -
Job insecurity -0.120 -0.031** -0.175* -

PEF13 Is the atmosphere in our 
workplace encouraging?

Experience -0.138* -0.063*** -0.009 -
Perceptions - - - -
Job insecurity -0.134 -0.028* -0.135* -

PEF14 Is there enough discussion about 
work organisation or problems in our 
workplace? Experience -0.155* -0.057*** -0.007 -

Perceptions - - - -
Job insecurity -0.108 -0.031** -0.121* -

PEF15 Does our workplace appreciate 
the work experience of older 
employees? Experience -0.125* -0.063*** -0.006 -

Perceptions - - - -
Job insecurity 0.062 0.021* 0.148* -

PEF16 How much competition is there 
in your work unit?

Experience 0.071 0.043** 0.007 -
Notes: The significance levels (based on the z tests) shown here are for the unstandardised solution, because the specific z tests for the indirect and 
direct effects are not provided in the standardised solution (Acock, 2013, p. 76).
***p < .001, ** p < .01, * p < .05.
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Table III. Comparison between organisations using vs. non-using technologies at work in terms of major indicators of contradiction, experience, 

and perception. 

Technologies at used at work Technologies at not used at work

hi
gh

-g
en

er
al

-s
ki

ll 
oc

cu
pa
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ns

Experiences of previous dismissals in the organisation have the highest 
significance. Digitalisation affects the speed of work to a greater extent.
Conflicts between managers and workers or between workers are not 
significant. 
Two groups of indicators describing threat (the threat of layoff, dismissal, 
unemployment, unexpected changes, increase in workload, relocation of 
workplace, or the threat that the job will be eliminated due to replacement 
by technologies) and social support (work atmosphere is supportive, work 
arrangement is the topic of discussions, experience of older colleagues is 
appreciated) are more pronounced to a major extent and are seen as 
indirect effects for ‘experience from technologies’.

Digitalisation affects the workload and the efficiency of work to a greater 
extent. The threat that a worker will not learn enough about new 
technologies is important. 
The threat of disability, unexpected changes, or an increase in workload 
is significant to a minor extent. 

lo
w

-g
en

er
al

-s
ki

ll 
oc

cu
pa

tio
ns

Major organisational changes, the threat that the job will be eliminated by 
technologies or artificial intelligence, the changes in the employees’ 
number during the three previous years, and discrimination due to the 
managers’ activity have the greatest significance. Previous layoffs in the 
organisation have the greatest significance. 
Opportunities for further development, opportunities for participation in 
the organisation’s activity, opportunities for changing workplace, and 
opportunities for finding a new workplace are not significant.
Two groups of indicators describing threats (of layoff, dismissal, 
unemployment, disability, unexpected changes, increase in workload, 
relocation of workplace, or the threat that the job will be eliminated due 
to replacement by technologies) and social support (work atmosphere is 
supportive, work arrangements are the topic of discussions, experience of 
older colleagues is appreciated, competition between workers) are more 
pronounced to a major extent and are seen as indirect effects for ‘job 
insecurity in the workplace’.

Covariance between and job insecurity and perceptions of technologies is 
the highest. The threat that a worker will not learn enough about new 
technologies is important to a greater extent. The fact that the work 
atmosphere is supportive, the work arrangement is the topic of 
discussions, and the experience of older colleagues is appreciated are 
important to a greater extent. 
The threat of layoff, dismissal, and unemployment is significant to a 
minor extent. Relocation of the workplace or the threat that the job will 
be eliminated due to replacement by technologies is significant to a minor 
extent.
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Supplementary material. Description of the items used in the analysis.

Factor Code Item Scale
CWP1 Other major organisational changes? 1=Happened

2=Coming
3=Happened and are coming
4=Not happened

CWP2 Changing the ways of doing work with technologies or using artificial intelligence, 
etc.?

1=Happened
2=Coming
3=Happened and are coming
4=Not happened

CWP3 Have workers been made redundant in the last three years? 1=Yes
2=No

CWP4 Have workers been made laid off in the last three years? 1=Yes
2=No

CWP5 Have workers been made dismissed in the last three years without being replaced? 1=Yes
2=No

CWP6 Has the number of employees at your location changed in the last three years? 1=Clearly increased
2=Increased to some extent
3=Remained unchanged
4=Reduced to some extent
5=Clearly reduced

CWP7 How many conflicts do you have between your supervisor and your subordinates in 
your work unit?

1=A lot
2=Quite a lot
3=To some extent
4=Not at all
5=The question is not relevant

CWP8 How many conflicts do employees have in your work unit? 1=A lot
2=Quite a lot
3=To some extent
4=Not at all
5=The question is not relevant

Fa
ct

or
 1

 ‘'
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CWP9 Discrimination by supervisors. 0 =No
1 =Yes

Fa
ct

or
 2

 

EETI1 How has digitalisation affected the fast pace of work? 1=Added to it
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2=Reduced it
3=Has not affected it

EETI2 How has digitalisation affected the workload? 1=Added to it
2=Reduced it
3= Has not affected it

EETI3 How has digitalisation affected work efficiency? 1=Added to it
2=Reduced it
3= Has not affected it

EETI4 What opportunities do you have in your current job to develop yourself? 1=Good
2=Some
3=Poor

EETI5 In your current workplace, do you have good, some, or poor opportunities to 
participate in the development of your own work organisation?

1=Good
2=Some
3=Poor

EETI6 If you could change to another job for the same salary, would you change? 1=To the same profession
2=To a different profession
3=No change at all

‘e
m

pl
oy

ee
s’

 
ex
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s’EETI7 What opportunities do you think you would have to get a new job? 1=Good
2=Some
3=Poor

PEF1 The threat of layoffs? 1=Yes
2=No

PEF2 Threat of dismissal? 1=Yes
2=No

PEF3 The threat of unemployment? 1=Yes
2=No

PEF4 The threat of incapacity for work? 1=Yes
2=No

PEF5 Unforeseen changes? 1=Yes
2=No

PEF6 Increasing workload over tolerance? 1=Yes
2=No

Fa
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PEF7 Moving job to another location? 1=Yes
2=No
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PEF8 Your input is no longer needed because it can be replaced by technology in the near 
future?

1=Yes
2=No

PEF9 You don’t learn to use new technology well enough? 1=Yes
2=No

PEF10 The uncertainty of my work situation makes it difficult to make plans for the future. 1=Absolutely true
2=Pretty much true
3=Not really true
4=Not true at all

PEF11 Have you changed jobs in the last 5 years? 1=Yes
2=No

PEF12 Have you been unemployed or laid off in the last 5 years? 1=Once
2= Multiple times
3= Not at all

PEF13 The atmosphere in our workplace is encouraging. 1=Completely agree
2=Agree to some extent
3=Neither agree nor disagree
4=Somewhat disagree
5=Completely disagree

PEF14 There is enough discussion about work organisation and problems in our workplace. 1=Completely agree
2=Agree to some extent
3=Neither agree nor disagree
4=Somewhat disagree
5=Completely disagree

PEF15 Our workplace values the work experience of older employees. 1=Completely agree
2=Agree to some extent
3=Neither agree nor disagree
4=Somewhat disagree
5=Completely disagree

PEF16 How much competition is there in your work unit? 1=A lot
2=Quite a lot
3=To some extent
4=Not at all
5=The question is not relevant
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