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Abstract
Existing urban research has focused on gender differences in commuting patterns to and from homes but paid little attention to the gendered diversity in the spatial-temporal patterns of work. The increase in remote working and information and communications technology (ICT) work have been emphasised, but at the cost of exploring the full range of workplaces and multi-locational working observed in urban areas. This paper develops a new classificatory system to analyse the spatial-temporal patterns of work in European cities using the 2015 6th European Working Conditions Survey. We identify 12 distinct spatial-temporal work patterns of full-time workers and investigate gender differences across these patterns against the backdrop of occupation, industrial sector, employment status, household composition, and ICT use. Findings show that women are far more likely to be restricted to only working at the employer/business premises while men have more varied and complex spatial-temporal patterns of work. Multi-locational working rather than working at one workplace is a largely male phenomenon. Working exclusively at home is still a rarity, but combinations with employer premises and other workplaces are more common. We conclude that workplace research has been blinkered by narrow concerns of advances in mobile technologies and has been blind to the pervasive effects of spatial-temporal divisions of the working lives of men and women. The methodological and theoretical implications of this new perspective on workplaces for urban development and research are discussed.
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I. Introduction
The rise of the knowledge economy and rapid technological innovations have been connected with profound spatial and temporal changes of work (Felstead and Henseke, 2017; Halford, 2005; Brown and O’Hara, 2003; Kwan, 2002). Empirical studies suggest that Information and Communication Technologies (ICTs) have weakened the “spatial fixity of the workplace” in offices and factories (Felstead, 2012, 32) and increased working in more than one place (Liegl, 2014), and work has increasingly be done “on the move” (Hislop and Axtell, 2007).
The most detailed existing workplace classification by Ojala and Pyöriä (2017) suggests that rather than working in one single place, multi-locational working (combining workplaces), has become more important and that working solely at the employer’s premises, as it was typical in the industrial era, has decreased over time, even though it is still the predominant pattern in Europe (i.e. EU28 plus Norway and Switzerland). The research of Ojala and Pyöriä is pathbreaking in this respect and has been influential in the ideas behind the analysis presented in this paper. Their classification, however, tells us little about urban-rural differences in this emerging workplace geography or about gender differences. The spatial-temporal patterns of work have traditionally differed between urban and rural areas, for example work in agriculture is often performed in outside places. Current changes of work seem to be largely driven by infrastructures and lifestyles concentrated or associated with urban areas, for example working in different places including coworking places (Merkel, 2018; Liegl, 2014) and combining office work with working some of the time from home (Mokhtarian et al., 2004). In terms of gender, it is well-established that women have different temporal patterns of working (Bardasi and Gornick, 2008) and shorter commutes than men (Hanson, 2010; Crane, 2007; MacDonald, 1999; Madden, 1981). However, hitherto remarkably little is known about gender in relation to where work is being performed and multi-locational working. This is potentially important for understanding social segmentation of work as different workplace locations could be associated with different labour market opportunities (e.g. networks) and thus contribute to women’s disadvantage in the economy (Rosenthal and Strange, 2012).
The overall objective of this study is therefore to provide new insights into contemporary work patterns and the extent to which these are gendered in urban areas that have experienced significant changes in work locations with new workplaces emerging both for high-skilled workers (e.g. coworking spaces) and low-skilled workers (e.g. driving and catering services enabled by the platform economy, e.g. Uber taxis and Uber eats). Our first research aim is to derive a new classification of workplaces that advances existing classifications through taking the number of different types of workplaces (office, home, vehicle etc.) and the temporal patterns of work into account. Our second research aim is then to model the factors that are associated with the most common workplace types and specifically to test gender differences. We use data from the 6th (2015) European Working Conditions Survey (EWCS) in order to address the research aims as this dataset provides detailed information on the spatial and temporal patterns of work from a representative sample of workers in the EU28. We derive the workplace classification for full-time workers resident in urban areas so that this study for the first time provides insights into the gendered spatial-temporal patterns of work in European urban areas.
Labour markets in developed countries are segmented, with different workers receiving very different experiences and outcomes. In combination with the spatial segregation of housing markets, this has led to sharp differences in how certain social groups can assess suitable jobs particularly since the suburbanisation of manufacturing jobs which a large literature on the spatial mismatch hypothesis has investigated originally in relation to African-Americans (Kain, 1992) and later to low-skilled workers (Houston, 2005). For women specifically, labour market segmentation and residential location together have been linked with their lower wages compared to men’s (Carlson and Persky, 1999; Hanson and Pratt, 1995; Madden and Chiu, 1990). The gender pay gap is perhaps the most urgently debated form of gender-based discrimination in the European Union (EU). The 40 years since equal pay legislation was introduced in the EU have seen a dramatic reduction in the gender pay gap to about 25% of its previous level (O’Reilly et al., 2015). The most blatant forms of gender discrimination have now been largely removed from European societies, and the residual gender pay gap and other forms of gender inequalities (such as the ‘glass ceiling’) tend now to be caused by more elusive forces that structure the working lives of men and women differently. Gender inequality remains, quite rightly, an important policy priority in EU. Some of those more complex and subtle forces have already been researched extensively, but this is not the case for the spatial and temporal differences in women’s and men’s working lives. We hope that this paper will make an important contribution to developing policy that will continue the path to greater gender equality.
Despite that gender equality has been a high priority within the EU for several decades now, the difference in working lives is still identified as a major policy concern in the EU. The fact that women make up half of the populations of EU countries and are close to 50% of the labour force in most countries makes it a mainstream concern. Furthermore, the number of ways in which women’s labour market participation differs from that of men gives us a good reason to believe that a spatial analysis of workplaces will be a fertile project to better understand gendered working lives.
In the following, we first discuss literatures from urban studies, transport and mobility studies, sociology and creative studies on daily mobility, commuting and gender segmentation (section 2). Since existing studies on workplace changes have often departed from technological changes and the impact of ICTs on work, we focus first on ICT and the spatial-temporal changes of work (section 2.1) before discussing existing evidence on multi-locational work (section 2.2) and how gender features in the spatial-temporal patterns of work (section 2.3). Section 3 describes our data and methodology to derive at a new spatial-temporal workplace classification. Section 4.1 addresses our first research aim and presents a new workplace classification of urban residents. Section 4.2 addresses our second research aim and tests the role of gender in the revealed spatial-temporal workplace patterns. We conclude with a discussion of the findings and implications for future research.
II Existing literature & research gaps
2.1 ICT and spatial-temporal changes to work
Most mature economies have undergone dramatic structural changes in production and jobs involving deindustrialisation (the decline in manufacturing) and tertiarization (the increase of service sector activities). Technological change has had an immense impact on employment and industrial restructuring as a large body of literature in economic geography has discussed, for example, under the ‘New Economy’ label (Daniels et al., 2007). Technology is not only profoundly changing global production networks and macro employment structures (Berger and Frey, 2016) but also, on the micro scale, how, where and when work is being done by the individual worker. 
The concept of fragmentation of activities has been applied to spatial patterns of ICT-work (Alexander et al., 2011; Lenz and Nobis, 2007; Coulelis, 2000). In this context, fragmentation describes the division of work into several pieces (fragments) and the subsequent continuation of former work tasks (Lenz and Nobis, 2007, 191). This fragmentation of activities due to ICTs enables greater locational and temporal flexibility (e.g. working on the move) although it is also described as a cause of interruptions of work tasks (e.g. calls, e-mails) (Eurofound and the International Labour Office, 2017). It is suggested that the higher the use of ICTs, the more fragmented the work is in terms of location and time and that professionals and higher educated workers tend to have a higher spatial fragmentation of their work than low skilled occupations (Alexander et al., 2010). The level of spatial fragmentation of work, however, was still low in this Dutch study; on average, workers had 1.42 work locations (Alexander et al., 2010, 693). Lenz and Nobis (2007) found support for the spatial fragmentation of work only for a small group of workers in their study of German workers and the extent to which they use internet, mobile phones and mobile computers for work activities. The vast majority of workers were “traditional” workers with regular commutes and low level of work-related travel, working while travelling or working from home. Spatial fragmentation of work applied to a minority of workers who worked from home and worked while travelling.
New ways of working, away from the office, most prominently linked in the literature with advances in communication technologies is ICT-enabled working from home, also labelled teleworking or telecommuting (Eurofound and the International Labour Office, 2017; Wilks, and Billsberry, 2007). Notably, teleworking studies focus on commuting and spatial patterns of the workplace in a firm and the home (Zhu, 2013; Kim et al., 2012; Ory and Mokhtarian, 2006; Mokhtarian et al., 2004) and therefore investigate working some but not all of the regular working time from home. In particular, a large part of the teleworking literature has focussed on paid employment and employees’ commute and residential locations (Ory and Mokhtarian, 2006; Mokhtarian et al., 2004). Other studies, to contrast, seem to include all kinds of temporal patterns of working from home (as proportion of the regular working time) in their definition (Moos and Skarburskis, 2006).
Existing studies on working from home have covered a wide range of countries in Europe, North America and Asia underlining a more general trend of working partly from home (as opposed to working mainly or all of the time from home), for example Felstead (2012) for the UK, Kim et al. (2012) for Seoul in South Korea, Zhu (2013) for the USA and Helminen and Ristimäki (2007) for Finland. In the case of the UK, working some of the time from home has almost doubled between 1991-2010 (from 4.8% up to 8.4% of those in paid employment) while working mainly at home has been rather stagnant over this period (ca. 2.9% of those in paid employment) (Felstead, 2012, 34). Here, alongside ICTs, managerial, professional and technical occupations were identified as driving this trend of working some of the time in the home (Felstead, 2012, 35). 
The spatial patterns of working some or all of the time from home are still debated in the literature, in particular whether working from home is concentrated in large urban areas. There is evidence that those who work some of their time from home predominantly live in large urban areas including suburbs of large cities (Vilhelmson and Thulin, 2016; Ory and Mokhtarian, 2006). This seems to be largely connected with the locations of organisations and firms that allow their staff to work flexibly from home (Vilhelmson and Thulin, 2016). To contrast, working mainly or all of the time in one’s own home (as opposed to only some of the working time), seems to be more spatially dispersed and less concentrated in large urban areas (Moos and Skarburskis, 2010).
2.2 Multi-locational of work
Working some of the time at home is part of a broader concept of multi-locational work suggested in recent studies on changing spatial patterns of work. Although multi-locational working, defined as performing regular work in more than one location, still appears to be a minority (Ojala and Pyöriä, 2017), working at a location other than the fixed workplace during the scheduled working time has substantially increased over time. For example, working away from the fixed workplace in at least one other location rose to 19.7% in 2012, up from 5.9% in 1997 in Sweden (Vilhelmson and Thulin, 2016). In the UK, working in a variety of different locations has increased from 17% in 2001 to 20.4% in 2012 (Felstead and Henseke, 2017). 
Despite the strong focus on ICT-work and mobile devices in studies related to the spatial-temporal changes of work (see section 2.1), Ojala and Pyöriä (2017) found that multi-location occupations in their European study were most prevalent in traditional industries (agriculture, construction and transport) while knowledge-intensive occupations were still predominantly located at the employer’s premises in 2015. The study does not present details on the precise combinations of workplaces that were observed, however, the vast majority of multi-locational work involved employer’s premises. Workers’ homes were estimated to feature in multi-locational work on average less than client’s premises, vehicles or outside sites. Public spaces played a comparably small role in their multi-locational country estimates. In comparison, (semi-)public spaces are likely to play a more important role for freelancers/self-employed workers, who are not employed by an organisation but work on their own accounts, but do not feature in Ojala and Pyöriä’s study. Most recent research on new types of working of freelancers and self-employed workers highlights working in co-working spaces, cafés or other (semi-)public spaces (Di Marinoa and Lapintie, 2017; Liegl, 2014; Spinuzzi, 2012) close to the home. Furthermore, co-working is concentrated in cities and may therefore not be sufficiently reflected in national figures of working in public spaces (Merkel, 2018; Jamal, 2018).
2.3 Gender and spatial-temporal patterns of work
Existing studies on multi-locational work and fragmentation (sections 2.1 and 2.2) have not investigated potential differences between men and women. Some evidence of gendered spatial and temporal patterns of work feature in studies on working some or all of the time from home. Women seem to be underrepresented amongst homeworkers in the UK in numerical terms (Felstead and Henseke, 2017) and relative to their age, employment situation and income (Vilhelmson and Thulin, 2016). Further, the temporal pattern of working from home seems to be strikingly different between men and women – according to slightly older data presented in Felstead et al. (2002), but no newer study seems to have investigated the gendered temporal differences in working from home (teleworking). While those who work only some of the time but not mainly or all of their regular working time from home are overwhelmingly men, those who work mainly or exclusively in their home are predominantly women. This gender differentiation in terms of the extent of working from home seems to be further interrelated with occupational status differences: those who have the flexibility to work some of their time from home (mostly men) have a higher occupational status than workers (mostly women) who spend most or all of their working time at home. 
Perhaps most importantly, there is still a very marked tendency for the majority of occupations to be clearly men’s jobs (e.g. construction and driving) or women’s jobs (e.g. cleaning and nursing). Relatively few occupations even come close to being equally open to men and women, and those occupations tend to be the ones requiring higher levels of education (Burchell et al., 2014). Given that the most obvious and powerful determinant for where one works (e.g. in an office or factory, outdoors, in a vehicle, etc.) is the nature of the occupation, this is an important place to start in understanding the role and importance of spatial and temporal segmentation.
Occupational gender segregation may sometimes be a cause of spatial patterns of work, because, for instance, the driving of delivery vans is an overwhelmingly male job, and primary school teaching is an overwhelmingly female job. In other cases, the gendering of places probably creates the gendering of occupations: building sites are male bastions so building jobs are done by men, and some door-to-door jobs such as market research are almost exclusively done by women, because many householders would be worried about inviting an unknown man into their own house.
The strong association between women and domestic work (i.e. cooking, cleaning and caring) also plays an important role in structuring their working lives. There is an abundance of evidence on the way that women’s working hours are shortened by the expectation that they will spend more of their time outside of paid work doing domestic chores. Importantly, this also seems to affect their spatial differences in working. One key factor of the shorter commutes of women identified in the literature is household responsibility and the gendered division of domestic work (Fan, 2017; Smith et al., 2013; Clark et al., 2003; Turner and Niemeier, 1997). This means that many women work in workplaces that are more geographically dispersed and thus are more likely to be situated close to their homes, which in turn are more likely to be smaller workplaces. There is also evidence that women’s greater responsibility for childcare means that they are less flexible in their working schedules as they are more closely tied to the fixed hours of schools and formal childcare (and therefore often work part-time). This disincentivises women from some multi-locational/mobile jobs (for instance, driving jobs), which are, by their very nature, also likely to be associated with less predictable and controllable finishing times. It is also suggested that women have a stronger incentive to work at home so that they can combine domestic work, particularly child care, with paid work (Hilbrecht and Lero, 2014). 
Women’s greater fear of sexual violence is yet another factor which might limit the attractiveness of lone working in certain working environments, for instance, a night security guard (Phipps et al., 2018). Some other cultural effects can be quite subtle, with men and women avoiding some environments, because those situations would challenge gendered and sexualised norms of appropriate environments for women (working with refuse) or men (working with young children).
Thus, the complex interplay of norms for appropriate or safe behaviour in employment and out of employment has the possibility to create gender segmented environments, which in turn can facilitate or exclude men or women from financial and other opportunities within the workplace. The empirical section of this article will examine the extent to which this accords with the lived reality of urban workers in the EU.
III. Data & methods
3.1 Data
This study draws on the 6th European Working Conditions Survey (EWCS; 2015), which interviewed ca. 44,000 workers in the EU28 and affiliated countries. The sampling procedure, response rate, fieldwork quality checks, questionnaire construction, translation and weighting were of high quality (see Eurofound, 2017). Our sample created from the 2015 EWCS covered all the EU28 member states. The EWCS uses the International Labour Organisation (ILO) definition of employment according to which workers are included if they work at least one hour a week. 
The 2015 EWCS is a unique data source to study spatial-temporal patterns of work as all respondents were asked about their places of work with the following question: “Please take a look at these locations. In a moment, I will ask you how often you have worked in each location”. The reference period was the last 12 months or since they started the job if less than 12 months. The showcard had details of the six work locations: 1) your employer’s or your own business’ premises (office, factory, shop, school, etc), 2) clients’ premises, 3) a car or another vehicle, 4) an outside site (construction site, agricultural field, streets of a city, etc), 5) your own home, and 6) public spaces (coffee shops, airports, etc.). For each of these locations it is also captured how often the respondents worked there using a five-point frequency scale of “daily” “several times a week” “several times a month” “less often” and “never”. The response rate for these questions is very high at 98.5% compared with other questions asked in the survey. Comparable information of response rates can be found in the 6th European Working Conditions Survey Technical Report (Eurofound, 2015).
Although this level of detail is sufficient for the purposes of our study, the frequency scale is not suitable to investigate spatial-temporal patterns of part-time workers especially when work is performed less than five days per week. We therefore include only full-time workers in our analysis in order to derive a new classification of spatial-temporal work patterns. This is particularly unfortunate because women more often than men work part-time. Implications for the derived gendered spatial-temporal patterning are discussed in section 4.3.
The overall objective of this study is to develop a new classification of workplace types in urban areas as a contribution to the interdisciplinary field of urban studies. For this purpose, we selected respondents who lived in urban areas and excluded those in rural areas.[endnoteRef:2] We decided to limit the study sample to urban areas rather than including both urban and rural residents and using a dummy variable for urban vs rural areas in the analysis because of the significant rural vs. urban differences in the spatial-temporal work patterns in the dataset. Specifically, people in rural areas were more likely to work ‘daily’ but less likely to work ‘less often or never’ in a vehicle; compared with those in urban areas, people in rural areas were more likely to work ‘daily’ or ‘several times a week’ but less likely to work ‘less often or never’ outside; people in rural areas are more likely to work from home on a ‘daily’ basis and to work ‘in public spaces’ ‘less often or never’ than those in urban areas. [2:  The urban-rural variable in the dataset was measured at NUTS 2 level.] 

The EWCS provides location information about the residences of the respondents but not their workplaces. Therefore, the workers in our study all lived in urban areas. It is likely that a small proportion of people will live in urban areas and work in rural locations, particularly in the case of multi-locational work patterns. 
3.2 Sample
Information on workplace patterns were available from 10,599 full-time workers who lived in urban. The given six work locations and five frequencies (section 3.1) resulted in a possible combination of 56 = 15,625 patterns. Thus, the first significant challenge was to develop a manageable classificatory scheme, with the total number of groups being measured in a much smaller number of meaningful categories. This process was iterative. The first stage was to chunk the work frequency response scale into four groups instead of five: “daily”, “several times a week”, “several times a month” and “less often or never”. This procedure reduced the number of possible categories to 46 = 4,096 of which 2,646 were empty cells. 
A noticeable large group contained 452 respondents, who (perhaps surprisingly) reported working in none of the six work locations. Probably they had a genuinely different workplace (perhaps cruise ships, market stalls, ticket inspecting on trains, etc). Or they (more likely) misinterpreted the question and did not realise that their workplaces fitted into one of the categories. The next step was to combine some of the categories to make meaningful workplace categories that each accounted for circa 1% of the sample (or at least 60 cases). Respondents with unusual patterns (less than 1% of the sample) comprise together n = 1,140 cased. For example, these include those who worked at public space daily (n = 71), at home monthly but nowhere else (n = 66), at home and clients’ premises monthly (n = 3). Some of these patterns may be due to misinterpretation of the questions. To have meaningful results, we combined these unusual patterns of workplaces into one “residual” category and did not conduct any further analyses for this group.[endnoteRef:3] The ‘residual’ group (with unusual patterns) and ‘nowhere’ cases were removed from the analyses below.  [3:  We conducted a series of chi-square tests to examine whether this group was significantly different from other groups, in terms of being engaged in a certain type of employment, occupation and industry as well as whether there was any gender difference. The chi-square tests found that, compared with those in other groups, this ‘residual’ group was significantly more likely to be self-employed (ꭓ2 (1) = 82.1, p < .001). In terms of occupations, they were significantly more likely to be managers (ꭓ2 (1) = 12.8, p < .001), craft and related trade workers (ꭓ2 (1) = 113.0, p < .001) or in other services (ꭓ2 (1) = 22.4, p < .001), but significantly less likely to be clerical support workers (ꭓ2 (1) = 77.7, p < .001) or service and sales workers (ꭓ2 (1) = 19.5, p < .001). In terms of industries, they were significantly more likely to be working in construction (ꭓ2 (1) = 265.6, p < .001), but significantly less likely to be working in commerce and hospitality (ꭓ2 (1) = 26.3, p < .001), education (ꭓ2 (1) = 49.6, p < .001) or health (ꭓ2 (1) = 19.3, p < .001) sectors. Also, men were more likely to fall into this ‘residual’ group than women (ꭓ2 (1) = 188.9, p < .001). ] 

In total, this resulted in a final sample of 9,007 full-time workers who lived in urban areas in the EU28 in 2015. Figure 1 summarises the distribution of work locations and frequencies in our sample. The sample is described by gender across all variables used in the empirical analysis in the Appendix Table.
(insert Figure 1 here)
3.3 Models
In order to test gender differences in spatial-temporal workplace patterns, we use multiple regression models. For each identified workplace pattern, we run a logistic regression where the outcome variable is coded ‘1’ for the particular workplace type and coded ‘0’ for all other workplace types combined which allows the identification of specific characteristics of each workplace type. For workplace types with small numbers we applied penalised logit regressions.
Our key predictive variable is gender. Regarding the confounding variables that are likely to influence the work patterns of men and women, we included job characteristics, individual and household characteristics and broad European regions. As job characteristics we use occupation and industrial sectors as key factors that are segmenting men’s and women’s work. We use the frequency of ICT use involved in work activities following Ojala and Pyöriä’s (2017) study on multi-locational work. We also include the employment status (employee vs self-employed) to better than previous studies on multi-locational work reflect the increased flexible work patterns, for instance, in the ‘new economy’ (Perrons, 2003). As individual and household characteristics we include the age of the respondents, whether they live with a partner and the number of dependent children younger than 15 in the household as these demographic factors capture well the effects of household structure on mobility (Fan, 2017). European regions are used to capture social welfare differences that have produced different employment outcomes for women (Esping-Anderson, 1990). The EU28 countries were divided into five regions based on a conventional classification that takes account of geography and types of capitalism and welfare systems: Scandinavian, Mediterranean, Anglo-Saxon, Continental and Transition. There were not enough cases to support individual country-level analyses, and the clustering at the regional level captured much of the country-level differences in the data.
We also tested for interactions between gender and the other predictors in the models. There were a small number of significant interactions, but none of them were as strong as the main effects, and none of them changed our interpretations of the models, so they have not been reported in this paper.
IV. Results
4.1 A new workplace classification of urban residents
Our spatial-temporal classification of workplaces of urban residents contains 12 distinct patterns. The workplace patterns are ordered in Table 1 according to the overall (men and women together) numbers in our sample although the ‘ranking’ differs between men and women. The column labelled ‘% within workplace type’ shows the relative importance of each identified working pattern separately for men and women adding up to 100% each. The column labelled ‘% within gender’ shows the relative gender difference within the workplace types and gives us a first indication about gender inequality in spatial-temporal work patterns. 
(insert Table 1 here)
The largest proportion of full-time workers in our sample, both among men and women, works only at the employer’s premises or their own business’ premises and never anywhere else. The second most relevant type in relative terms for women is the combination of the employer’s or business’ premises and their own home confirming the relevance of studying working from home (see, for instance, Felstead and Henseke, 2017). However, for men, working daily in three or more places (e.g., working in a public place, in a vehicle and at home) is more common than combining working at the employer’s or business’ premises and their own homes. Combining employer’s or business’ premises with clients’ premises is the third most relevant working pattern for women. These women predominantly work in the service sector as professionals (including technicians and associated professionals) and in craft-related trades. The remaining patterns all apply to a small minority of women.
To a large extent, women’s workplaces are confined by the employer/business premises, their own home and client premises. Their working patterns appear to be more spatially fixed as women more often than men work in only one type of location and not anywhere else. Large gaps between men and women also exist with respect to working at three and more types of work locations on a daily basis and combining working at the employer’s or business’ premises and a vehicle, i.e., workplace types and practices that are likely to involve a high level of daily mobility. This is perhaps not surprising given the existing evidence of the greater sensitivity of women to long commutes (Sandow and Westin, 2010). Some vehicle-based or outside-located forms of work remain exclusively preserve of men, for instance, workers whose only place of work is a vehicle (not surprisingly, they are also very likely to be in low skilled occupations and working for employers in the transport industry) and workers who combine working in vehicles, at client premises and outside places on a daily basis.
Workplace combinations as opposed to working exclusively in one type of workplace (including client premises where the location may vary) are largely male. While 45% of men in our sample combine different types of work locations, this is only the case for 27% of women.
4.2 Gender differences in spatial-temporal work patterns
This section investigates further the gender differences in the identified workplace types. Regression results in Table 2 are presented in Odds Ratios (OR) together with the corresponding 95% confidential intervals. Given the large number of coefficients being computed here, the more stringent significance level of 0.001 is reported. All models are significant at p < 0.001.
(insert Table 2 here)
Six out of the 12 identified work patterns show statistically significant gender differences, controlled after gender segmentation by industry and occupation, household characteristics and European regions[endnoteRef:4]. The odds of only working at the employer’s or own business’ premises is about twice as high for women in comparison with men. In the other five types with significant gender effects, women are much less likely to work than men. These are work patterns that include working outside (‘only-outside’ and ‘employer/business premises and outside’), combining working at the employer/business premises and in a vehicle and work patterns with combinations of three and more workplaces (e.g. vehicle-client-outside). [4:  For details of the coding of occupation (ISCO), industry (NACE) and regions (NUTS2) see Eurofound (2017).
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There are other predictors for these six working patterns. For example, working only at the employer’s or business’ premises is related with clerical occupations, not being self-employed or being in manufacturing occupations. Working at three and more locations is also associated with the transport industry, and with not being a clerical worker. However, and most remarkably, even when occupation and industry segmentation and the greater likelihood of men being self-employed are controlled for, gender is still defining work patterns and the kinds of locations and spaces women and men frequently access for their work.
We do not find evidence in these models of working from home being associated with gendered patterns of work; neither with respect to working only from home and nowhere else and combinations of working at the employer’s/business premises and at home. This is surprising as some previous studies suggested that working mainly from home is more common among women and working some of the time from home is more common among men (Felstead, 2002). However, we find that having one child younger than 15 years old in the household, increases the odds of combining working from home with working at the employer’s/business premises - and this effect is held constant by gender.
Overall, compared to gender, the other demographic characteristics included in our models (dependent child, age, partner in household) surprisingly explain few of the work patterns. Thus, these seem to be related with commuting behaviour (Fan, 2017) but less so with multi-locational work. Frequency of ICT use, however, has strong effects on work patterns which could be expected from previous studies on the spatial fragmentation of work activities due to ICT (Alexander et al., 2010; Lenz and Nobis, 2007). This notwithstanding, we can only find two working patterns that are associated with high ICT use: working at the employer’s/business premises and at home and working at the employer/business premises and in a vehicle. 
Some of the findings reported in Table 2 are fairly predictable, for instance, the effects of industrial sector with transport being associated with vehicles, manufacture associated with employer’s/business’ premises and construction associated with working outside. However, many of the strong effects uncovered by this work classification is original and of interest. In particular, there are strong regional effects, with the Scandinavian countries having markedly different patterns to the rest of the EU. Urban residents in Scandinavia are much less likely to be restricted to working only at the employer’s or business premises, but much more likely to work at a combination of the employer’s/business’ premises and either clients’ premises or their homes.
4.3 Work patterns of part-time workers
The spatial-temporal classification could not be applied to part-time workers as discussed in section 3.1. We were only able to do some very limited analyses comparing part-time workers with full-time workers that are the focus of this paper. For these purposes the frequency response scale (how often respondents work in the respective workplaces) was simply dichotomised, comparing ‘Never/Almost Never’ to all other categories to minimise the effects of the data flaws. In our sample of urban workers in the EU, 12.6% of men and 30.8% of women described themselves as part-time workers. For women (but not men) there were some clear differences between full- and part-time workers using a simplified set of dependent variables. Part-time women were more likely to ‘Never/Almost Never’ work at the employers’ premises (16.7%) compared to full-time working women (10.1%). Looking at the total number of workplaces women worked at monthly or more frequently, part-time women were more likely to work at only one location type (71.4%) compared to full-time women (63.8%). This does suggest that findings on the reduced level of multi-locational working of women compared to men may be even more pronounced if part-time work were included in our classification.
V. Discussion & conclusions
The bivariate and the multivariate analyses showed that the spatial-temporal pattern of paid work for urban residents is predicted by their individual characteristics. In particular, the results show convincingly that men and women in the EU28 have very different spatial and temporal patterns of work. Women are considerably more likely than men to be restricted to only working at the employer’s or business’ premises. At the bivariate level, this difference is large: 69% for women compared to 46% for men. Men, in contrast to women, have more varied and complex spatial-temporal patterns of work. 
There are several work patterns that are more common for men than women. The most extreme case is working exclusively in vehicles; women are almost completely absent from this type of working. Men are also much more likely to work outside than women, and more likely to be working in multiple types of workplaces. Another clear example of this is the category of the most extreme multi-locational workers who work in three or more types of location on a very regular basis. These are indeed patterns of peripatetic work that indicate that people are moving from one workplace to another with relatively short periods of time spend at each workplace. While other research has pointed at the increasing relevance of combining workplaces rather than working at one workplace all the time (Ojala and Pyöriä, 2017), our classification shows that this ‘modernisation’ of work is gendered and dominated by men’s work.
As this is the first article (as far as the authors are aware) that analyses the gendering of spatial-temporal patterns of work in this way, it is a long way beyond the remit of this article to fully understand the implication of this for gender inequality, but we can speculate that such high levels of segregation have some negative impacts and make gender equality harder to achieve.
Firstly, are we saying that some of the identified work patterns are associated with good jobs, and others with bad jobs? Is this contributing to the gender pay gap, or other forms of gender-based inequalities in urban labour market? A full analysis of job quality is beyond the remit of this article, but preliminary, exploratory analyses that we have conducted have shown that there are not straightforward relationships between location and job quality; some types of jobs are associated with better working hours, others with better social or physical environments, employment prospects, pay and work intensity . However, there is no clear evidence that men’s spatial-temporal patterns per se are a causal factor of gender inequality; men’s more “fragmented” working lives seem to bring both advantages and disadvantages. 
The impact of spatial-temporal gender segregation might be better seen as acting in the same way as occupational gender segregation. There is little evidence overall that men’s occupations are better than women’s occupations, but it is the fact that they are separated, creating separate networks and career structures that makes it easier to sustain gender differences in the labour market, and maintain the gender stereotypes for many jobs. As the gendering of work is still highly significant in many of 12 identified spatial-temporal patterns even after controlling for occupation and industrial sector, this demonstrates that overall gender segregation that includes this new spatial-temporal lens is even greater than previously acknowledged.
This paper goes beyond conventional analyses of places of work by considering combinations of workplaces as being fundamental to understanding working lives. Other analyses tend to categorise workers by their main place of work, and are labelled as such – for instance, “homeworkers”. The analyses here showed that, for many workers, each day or week is characterised by two or more locations of work. But only working outside or only working in a vehicle or only working at home are all less common than working in those locations as well as working in other locations, such as working in these locations as well as the employer or business premises – and working in three or more locations is even more common. The multi-locational (and for some peripatetic) nature of so many people’s working lives should encourage us to re-imagine many aspects of working lives. For example, commuting patterns in cities are usually modelled on journeys to and from work, but we know little about the work-related journeys people make within their working day.
One of the strengths of the analyses in this paper is that it is based on a representative sample of workers in urban areas in the EU and takes into account a much broader range of workplaces than many recent academic and popular articles (for example that investigated working some time or mainly in the home or working in coworking spaces). New peripatetic and flexible workers are frequently portrayed in many popular and academic literatures as being liberated by their laptops and mobile phones to work in cafes, public spaces, in coworking spaces or at home (Spinuzzi, 2012). The reality painted by our data shows a very different picture. There are many individuals who are low-IT users and who are already peripatetic in their working lives, travelling between outdoor sites, clients, their own homes and working in vehicles. In fact, some of the results in this paper show that the workers who made the most frequent use of IT are the ones less likely to be working in some of the most ‘fragmented’ spatial-temporal patterns. Furthermore, the working sites that have been discussed so much recently – working at home and working in public spaces such as cafes or co-working spaces, are still relatively rare. For example, only a minority of urban residents works from both home and the employer or business premises, with 11% of women and 9% of men reporting this combination. Equally striking, these workers are less likely to be employed by an employer but are more likely to be self-employed. 
While some patterns of work might be exaggerated, we found that, when using this new method of classifying spatial-temporal patterns of work, the number of workers whose working lives not restricted to only their employer or own business premises are far higher than the recent estimates in the literature which tend to cluster around 20% (e.g., Vilhelmson and Thulin, 2016; Felstead and Henseke, 2017). Our findings suggest that, amongst urban residents, 30% of women and 54% of men could be described as “atypical” in as much as they do not just work at an employer’s or the own business premises. In fact, this is almost certainly an underestimate as most of the ‘residual’ cases that we were unable to classify probably also had atypical working spatial-temporal patterns in their working lives.
VI. Future research
Professionals and managers and creative workers have received much attention in the urban literature with respect to a shift towards a knowledge-based economy, the co-working literature serving as example here, while lower status workers or non-ICT workers have received far less attention. This has coincided with an emphasis of urban research on certain types of workplaces (offices and public or semi-public spaces) at the expense of outside workplaces and the vehicle as workplace, for example. Equally, these ‘other’ under-researched workplaces and multi-locational work patterns are associated with self-employed work in our data, which again have received relatively little attention in urban research. Our research then suggests that we need to open our perspective to a variety of workers in a variety of places to fully understand working patterns in urban areas.
Many current debates about place of work are also premised on the assumption that places of work have been evolving rapidly with the introduction of new information and communications technologies (Liegl, 2014; Felstead, 2012; Brown and O’Hara, 2003). This may be true, but unfortunately there are no good longitudinal or repeated cross-sectional datasets that permit a time-series of the type of analyses presented here. One might suspect that many of the multi-locational and peripatetic working patterns reported here, which include working at clients’ premises, outside and in vehicles, are far from a new phenomenon in cities, but this is likely to remain a speculative assertion for some time. In addition to longer-running trends driven by mobile technologies, there are probably other ways in which 2015 may be dissimilar to earlier or later periods in time. For instance, many of the working patterns in the dataset are characteristic of the service economy, and would therefore be highly contingent on the demise of manufacturing in many EU countries in the twentieth century. Furthermore, some of the patterns observed in the data were probably the continued effects of the major economic, Euro and austerity crises that started in about 2008. Without time-series data we can only speculate.
Not only do we not have a time series yet, but there is not even any consensus as to how the spatial-temporal patterns of work should be measured. There are clearly some inadequacies with the questions in the EWCS that have been used to generate the findings in this paper: the most obvious was that over 400 individuals said that they never worked in any of the six places on the list. Whether it was because they cannot place their workplace on such a list because there were places of work that had not been included (obviously the category ‘public’ also includes semi-public places) or whether it was because they misinterpreted the categories that had been presented to them is not at all clear, and unfortunately there were no post-survey follow-ups from the 2015 EWCS to shed light on this problem. The questions also did not work well for part-time workers (who may not work anywhere on a ‘daily’ basis if they only work a few days per week). More insights into the workplace patterns of part-time workers are clearly missing. For understanding the gendered patterns of work, working patterns of part-time workers are of particular importance, because not only are women much more likely to work part-time than men in every EU member state, but also the patterns of part-time work are different (Smith et al, 2013) - women’s part-time work is concentrated around their child-bearing and childrearing years, whereas the low level of part-time work done by men tends to cluster around entry to the labour market (as students) and a phased entry to retirement. The spatial-temporal questions in the 2020 EWCS have been modified to ameliorate some of these problems, but there may be several more iterations before the research community can standardise on an agreed way to measure and categorise the spatial-temporal patterns of work.
In conclusion, spatial-temporal patterns of work clearly lag behind other complex and fuzzy categories that social scientists use to make sense of our working lives such as occupations and industrial sectors. Although gender has been foregrounded in this study, it is clear that there are a lot of other strong relationships, which demonstrate the strength and flexibility of our approach. For instance, we identified working at home only and working both at home and at the employer’s or own business’ premises as two distinct work patterns in our data. Many other studies cannot compare these two working patterns (and often they are conflated), but here we demonstrated that they are very different as, for instance, frequent ICT users (using computers almost or all of the time) are significantly more likely to work in the combination of home and employers’ or business’ premises, but are, if anything, less likely to work only at home and nowhere else.
Despite some limitations of the data, we hope that the analyses presented here have demonstrated convincingly that spatial-temporal patterns of work should be the new frontier if we are to understand the reality of working lives. 


Acknowledgements
The authors would like to pay special thanks to the Urban Studies Foundation seminar series ‘Reconceptualising Urban Landscapes of Work” that stimulated some of the ideas for this paper.  We are grateful for the advice from Mathijn Wilkens and Agnes Parent-Thirion of Eurofound concerning the European Working Conditions Survey dataset. We would also like to thank the careful work of the editors and anonymous referees for their encouragement and suggestions. Darja Reuschke’s time spent on this paper was funded by the European Research Council Starting Grant WORKANDHOME (ERC- 2014-STG 639403).


[bookmark: _GoBack]
References
Alexander, B., Ettema, D. and Dijst, M. (2010) Fragmentation of work activity as a multi-dimensional construct and its association with ICT, employment and sociodemographic characteristics. Journal of Transport Geography 18, 55-64.
Alexander, B., Hubers, C., Schwanen, T., Dijst, M. and Ettema, D. (2011) Anything, anywhere, anytime? Developing indicators to assess the spatial and temporal fragmentation of activities. Environment and Planning B 18, 678-705.
Bardasi, E. and Janet C. Gornick (2008) Working for less? Women's part-time wage penalties across countries, Feminist Economics, 14:1, 37-72 
Berger, T. and Frey, C. B. (2016) Structural Transformation in the OECD: Digitalisation, Deindustrialisation and the Future of Work. OECD: Paris. Available http://www.oecd-ilibrary.org/social-issues-migration-health/structural-transformation-in-the-oecd_5jlr068802f7-en
Brown, B. O’ Hara, K. (2003). "Place as a practical concern of mobile workers." Environment and Planning A 35: 1565-1587. 
Burchell, B., C. Fagan, C. O'Brien & M. Smith. (2007) Working Conditions in the European Union: The Gender Perspective. Dublin: European Foundation.
Burchell, B., Hardy, V., Rubery, J. & Smith, M. (2014). A new method to understand occupational gender segregation in European labour markets. Report for the European Commission.
Carlson, V.L. and Persky, J.J. (1999) Gender and Suburban Wages. Economic Geography 75(3), 237-253.
Clark, W.A.V., Huang, Y., and Withers, S. (2003). Does commuting distance matter? Commuting tolerance and residential change. Regional Science and Urban Economics, 33(2), 199–221.
Coulelis, Helen, 2000. From Sustainable Transportation to Sustainable Accessibility: Can We Avoid a New Tragedy of the Commons? In: Janelle, D.G., Hodge, D.C. (Eds.), Information, Place and Cyberspace. Springer, Berlin, pp. 341–356.
Crane, R. (2007). Is There a Quiet Revolution in Women's Travel? Revisiting the Gender Gap in Commuting, Journal of the American Planning Association, 73(3), 298–316.
Daniels, P., Leyshon, A., Bradshaw, M. and Beaverstock, J. (2007) (eds.): Geographies of the New Economy. Critical reflections, Routledge: London and New York
Di Marino, M. Lapintie, K. (2017). "Emerging Workplaces in Post-Functionalist Cities." Journal of Urban Technology 24(3): 5-25.
Esping-Andersen, G. (1990) The Three Worlds of Welfare Capitalism. Cambridge, MA: Polity.
Eurofound (2015) 6th European Working Conditions Survey Technical report; Eurofound website.
Eurofound (2017). Sixth European Working Conditions Survey – Overview report (2017 update), Publications Office of the European Union, Luxembourg.
Eurofound and the International Labour Office (2017), Working anytime, anywhere: The effects on the world of work, Publications Office of the European Union, Luxembourg, and the International Labour Office, Geneva
Fan, Y. (2017). Household structure and gender differences in travel time: spouse/partner presence, parenthood, and breadwinner status. Transportation, 44, 271–291.
Felstead, A. (2012) Rapid change or slow evolution? Changing places of work and their consequences in the UK. Journal of Transport Geography 21, 31-38.
Felstead, A. and Henseke, G. (2017) Assessing the growth of remote working and its consequences for effort, well-being and work-life balance. New Technology, Work and Employment 32, 195-212.
Felstead, A., Jewson, N., Phizacklea, A. and Walters, S. (2002) The option to work at home: another privilege for the favoured few? New Technology, Work and Employment 17, 204-223.
Gordon, P., Kumar, A. and Richardson, H. W. (1989). Gender differences in metropolitan travel behaviour, Regional Studies, 23(6), 499–510.
Halford, S. (2005) Hybrid workspace: re-spatializations of work, organization and management. New Technology, Work and Employment 20, 19-33.
Hanson, S. (2010). Gender and mobility: new approaches for informing sustainability, Gender, Place & Culture 17(1), 5–23.
Hanson, S. and Johnston, I. (1985). Gender Differences in Work-Trip Length: Explanation and Implications. Urban Geography 6(3), 193-219.
Hanson, S. and Pratt, G. (1995): Gender, Work and Space. Routledge, London.
Helminen V. and Ristimäki M. (2007) Relationships between commuting distance, frequency and telework in Finland. Journal of Transport Geography 15: 331-342.
Hilbrecht, M. and Lero, D.S. (2014) Self-employment and family life: constructing work–life balance when you're ‘always on’, Community, Work & Family, 17:1, 20-42,
Hislop, D, Axtell, C, Collins, A, Daniels, K, Glover, J and Niven, K (2015) Variability in the use of mobile ICTs by homeworkers and its consequences for boundary management and social isolation. Information and Organization 25, 222-232. 
Hislop, D., Axtell, C., 2007. The neglect of spatial mobility in contemporary studies of work: the case of telework. New Technology, Work and Employment 22 (1), 34–51.
Hjorthol, R. and Vågane, L. (2014). Allocation of tasks, arrangement of working hours and commuting in different Norwegian households. Journal of Transport Geography, 35(February), 75–83.
Hjorthol, R.J. (2006), ‘Teleworking in Some Norwegian Urban Areas: Motives and Transport Effects’, Urban Geography 27, 7, 610–627.
Houston, D. (2005) Employability, Skills Mismatch and Spatial Mismatch in Metropolitan Labour Markets. Urban Studies Vol. 42, No. 2, 221–243 
Eurofound. (2015) Sixth European Working Conditions Survey – Technical Report, Publications Office of the European Union, Luxembourg. 
Jamal, A.C. (2018) Coworking spaces in mid-sized cities: A partner in downtown economic development. Environment and Planning A, 50(4) 773–788.
Johnston-Anumonwo, I. (1991). The Influence of Household Type on Gender Differences in Work Trip Distance. The Professional Geographer, 44(2), 161–169.
Kain, J.F. (1992) The Spatial Mismatch Hypothesis: Three Decades Later,’’ Housing Policy Debate 3:2, 371–460.
Kim, S.-N., Mokhtarian, P.L. and Ahn, K.-H. (2012) The Seoul of Alonso: New Perspectives on Telecommuting and Residential Location from South Korea, Urban Geography 33(8), 1163–1191.
Kwan, M.P., 2002. Time, information technologies and the geographies of everyday life. Urban Geography 23 (5), 471–482.
Lenz, B., Nobis, C., 2007. The changing allocation of time activities in space and time by the use of ICT-fragmentation as a new concept and empirical results. Transportation Research Part A 41, 190–204.
Liegl, M. (2014). "Nomadicity and the Care of Place - on the Aesthetic and Affective Organization of Space in Freelance Creative Work." Computer Supported Cooperative Work 23: 163-183.
Madden, J. F. (1981). Why Women Work Closer to Home. Urban Studies, 18(2), 181–194.
Madden, J. and Chiu, L.C. (1990). The wage effects of residential location and commuting constraints on employed married women. Urban Studies 27(3), 353-369.
MacDonald, H. (1999). Women’s employment and commuting: Explaining the links. Journal of Planning Literature 13(3), 267-283.
Merkel, J. (2018) ‘Freelance isn’t free.’ Co-working as a critical urban practice to cope with informality in creative labour markets. Urban Studies, online first DOI: 10.1177/0042098018782374
Mokhtarian, P.L., Collantes, G.O. and Gertz, C. (2004) Telecommuting, residential location, and commute-distance traveled: evidence from State of California employees. Environment and Planning A 36, 1877–1897.
Moos, M. and Skaburskis, A. (2007) The Characteristics and Location of Home Workers in Montreal, Toronto and Vancouver. Urban Studies 44(9), 1781–1808.
Motte, B., Aguilera, A, Bonin, O. and Nassi, C.D. (2016). Commuting patterns in the metropolitan region of Rio de Janeiro. What differences between formal and informal jobs? Journal of Transport Geography, 51(February), 59–69.
O’Keefe, P., Caulfield, B., Brazil, W. and White, P. (2016). The impacts of telecommuting in Dublin. Research in Transportation Economics 57(September), 13−20.
Ojala, S. and Pyöriä, P. (2017) Mobile knowledge workers and traditional mobile workers: Assessing the prevalence of multi-locational work in Europe. Acta Sociologica, online first DOI: 10.1177/0001699317722593
O’Reilly, J., Smith, M., Deakin, S., & Burchell, B. (2015). Equal Pay as a Moving Target: International perspectives on forty-years of addressing the gender pay gap. Cambridge Journal of Economics, 39(2), 299–317.
Ory, D.T. and Mokhtarian, P.L. (2006) Which Came First, the Telecommuting or the Residential Relocation? An Empirical Analysis of Causality, Urban Geography 27(7), 590–609.
Perrons, D. (2003) The New Economy and the Work–Life Balance: Conceptual Explorations and a Case Study of New Media. Gender, Work & Organization 10(1) 65-93.
Phipps, A. Jessica Ringrose, Emma Renold & Carolyn Jackson (2018) Rape culture, lad culture and everyday sexism: researching, conceptualizing and politicizing new mediations of gender and sexual violence, Journal of Gender Studies, 27:1, 1-8.
Rosenthal, S.S. and Strange, W.C. (2012) Female Entrepreneurship, agglomeration and a new spatial mismatch. The Review of Economics and Statistics 94(3): 764–788.
Rouwendal, J. and Nijkamp, P. (2004). Living in two worlds: A review of home-to-work decisions. Growth & Change, 35(3), 287–303.
Sandow, E. and Westin, K. (2010) The persevering commuter – Duration of long-distance commuting. Transportation Research Part A 44, 433-445.
Smith, M., Piasna, A., Burchell, B., Rubery, J., Rafferty, A., Rose, J. and Carter, L. 2013. Women, men and working conditions in Europe, Publications Office of the European Union, Luxembourg.
Turner, T. and Niemeier, D. (1997) Travel to work and household responsibility: new evidence. Transportation 24, 397-419.
Vartianen, M. and Hyrkkänen, U. (2010), ‘Changing Requirements and Mental Workload Factors in Mobile Multi-locational Work’, New Technology, Work and Employment 25, 2, 117–135.
Vilhelmson, B. and Thulin, E. (2016) Who and where are the flexible workers? Exploring the current diffusion of telework in Sweden. New Technology, Work and Employment 31(1), 77-96.
Wilks, L. and Billsberry, J. (2007) Should we do away with teleworking? An examination of whether teleworking can be defined in the new world of work. New Technology, Work and Employment 22(2), 168-177.
Zhu, P. (2013) Telecommuting, Household Commute and Location Choice. Urban Studies 50(12), 2441–2459.




Conflict of interest
The authors declare that they have no conflict of interest.





















14

Table 1 Classification of workplaces by gender, row and column percentages, and examples of working patterns
	Workplace
type
	Definition
	Absolute
numbers in sample
	% within workplace type
(row %)
	% within gender
(column %)
	Examples of working patterns
(D = daily; W = several times a week; M = several times a month)

	
	
	M
	F
	M
	F
	M
	F
	Public
	Home
	Outside
	Vehicle
	Client
	Business

	Only-employer/business premises
	ONLY works at employer's or one's own business premises 
	2136
	3043
	48.4
	51.6
	48.7
	67.2 ***
	
	
	
	
	
	D/W/M

	Employer/business premises-home
	ONLY works at employer's or business’ premises & home OR works at employer's/business’ premises PLUS one’s own home as the most frequent another workplace
	404
	473
	50.6
	49.4
	8.8
	11.2
***
	
	D/W/M
	
	
	
	D/W/M

	
	
	
	
	
	
	
	
	W/M
	D
	W/M
	W/M
	W/M
	D/W

	
	
	
	
	
	
	
	
	M
	W
	
	
	M
	D/W/M

	Employer/business premises-client
	ONLY working at employer's or one's own business premises & clients’ premises OR working at employer's or business premises PLUS clients’ premises as the most frequent another workplace
	354
	269
	60.4
	39.6
	7.7
	6.6
**
	
	
	
	
	D/W/M
	D/W/M

	
	
	
	
	
	
	
	
	
	M
	M
	
	D/W
	D/W/M

	
	
	
	
	
	
	
	
	M
	M
	M
	M
	W
	W

	Three-or-more-places
	Working at three or more different types of workplaces daily
	444
	106
	81.6
	18.4
	9.3
	2.7
***
	D
	
	D
	D
	D
	

	
	
	
	
	
	
	
	
	D
	D
	D
	D
	D
	

	Vehicle-employer/business premises
	ONLY working at employer's or business premises & a vehicle OR working at employer's or business premises PLUS a vehicle as the most frequent another workplace
	333
	102
	77.5
	22.5
	7.0
	2.6
***
	
	
	
	D
	
	M

	
	
	
	
	
	
	
	
	M
	
	M
	W
	
	D/W/M

	
	
	
	
	
	
	
	
	M
	M
	
	D/W
	M
	M/W

	Employer/business premises-outside
	ONLY working at employer’s or business premises & an outside site OR working at employer's or business premises PLUS an outside site as the most frequent another workplace
	283
	117
	68.9
	31.1
	4.8
	2.8
***
	
	
	D/W/M
	
	
	D

	
	
	
	
	
	
	
	
	
	
	D
	M
	W
	D/W/M

	
	
	
	
	
	
	
	
	M
	
	W
	M
	
	D/W/M

	Only-client premises
	ONLY working at client's premises daily or weekly
	131
	93
	58.7
	41.3
	2.9
	2.6
*
	
	
	
	
	
	D/W

	Vehicle-client-outside
	Working in at least two of these three places (outside, vehicle, client) daily or weekly, and at the third place at least monthly
	188
	31
	82.9
	17.1
	3.8
	1.0
***
	
	
	D/W
	M
	D/W
	

	
	
	
	
	
	
	
	
	
	
	D
	D
	D
	

	Public-employer/business premises
	ONLY working at employer’s or business premises & a public space OR working at employer's or business premises PLUS a public space as the most frequent another workplace
	82
	88
	58.4
	41.6
	2.0
	1.8
Ns
	D
	M
	W
	
	
	D

	
	
	
	
	
	
	
	
	W/M
	
	
	
	
	D/W/M

	
	
	
	
	
	
	
	
	D
	W
	W
	W
	W
	W

	Only-outside
	ONLY working at an outside site daily or weekly
	140
	16
	96.3
	3.7
	2.6
	0.1
***
	
	
	D/W
	
	
	

	Only-vehicle
	ONLY working in a vehicle daily or weekly
	107
	6
	98.2
	1.8
	2.1
	0.1
***
	
	
	
	D/W
	
	

	Only-home
	ONLY working at home daily or weekly
	24
	37
	21.7
	78.3
	0.3
	1.2
ns
	
	D/W
	
	
	
	


Note: n = 9,007, percentage shares are weighted using the EWCS country weight (to account for differing country sizes); absolute numbers are unweighted. When an individual worked in a vehicle, at client’s premises and an outside place daily, the categorisation of this person depended on the frequencies of working in other places. If the three places were the person’s only working places and nowhere else, this person was classified as belonging to the “vehicle-client-outside” group, whereas if this person also worked in another place daily, the person was classified as belonging to the “three-or-more-places” category. 
Statistical significance of gender effect, Fishers Exact Test *** p < 0.001, ** p < 0.01, * p < 0.05, ns not significant

Source: European Working Conditions Survey 2015, authors’ own compilation.











Table 2 Logistic regression models for workplace types, odds ratios and 95% confidence intervals in brackets
	Predictors
	M1
	M2
	M3
	M4
	M5
	M6
	M7*
	M8
	M9*
	M10*
	M11*
	M12*

	
	Only-employer/
business premises
	Employer/
business premises-home
	Employer/
business premises-clients
	Three-or-more-places
	Vehicle-employer/
business premises
	Employer/
business premises-outside
	Only-client premises
	Vehicle-client-outside
	Public-employer/
business premises
	Only-outside
	Only-vehicle
	Only-home

	Main variable of interest
Gender: Male (R)

	Female
	2.01
	1.15
	0.86
	0.35
	0.40
	0.51
	0.96
	0.27
	0.87
	0.27
	0.36
	1.25

	
	(1.81, 2.23)
	(0.97, 1.37)
	(0.71, 1.04)
	(0.27, 0.45)
	(0.31, 0.51)
	(0.39, 0.66)
	(0.68, 1.35)
	(0.17, 0.41)
	(0.62, 1.21)
	(0.15, 0.51)
	(0.14, 0.88)
	(0.70, 2.23)

	Job characteristics
Occupations: Elementary occupations (R)

	Managers
	1.27
	7.56
	0.80
	0.45
	1.74
	1.23
	0.22
	0.63
	1.12
	0.17
	3.47
	1.23

	
	(1.00, 1.62)
	(3.56, 16.04)
	(0.52, 1.25)
	(0.29, 0.69)
	(1.02, 2.97)
	(0.72, 2.12)
	(0.09, 0.52)
	(0.31, 1.29)
	(0.55, 2.30)
	(0.05, 0.59)
	(0.82, 14.77)
	(0.22, 6.49)

	Professionals
	1.38
	8.15
	0.99
	0.22
	0.79
	0.88
	0.26
	0.49
	0.56
	0.25
	1.26
	2.34

	
	(1.11, 1.71)
	(3.92, 16.93)
	(0.67, 1.46)
	(0.14, 0.34)
	(0.45, 1.37)
	(0.54, 1.44)
	(0.14, 0.48)
	(0.24, 0.99)
	(0.25, 1.24)
	(0.08, 0.72)
	(0.17, 9.08)
	(0.56, 9.83)

	Technicians and associated professionals
	1.50
	3.77
	1.08
	0.66
	0.94
	0.95
	0.25
	1.24
	0.76
	0.03
	1.52
	2.64

	
	(1.20, 1.87)
	(1.78, 7.97)
	(0.73, 1.60)
	(0.45, 0.97)
	(0.54, 1.63)
	(0.57, 1.56)
	(0.12, 0.49)
	(0.66, 2.34)
	(0.36, 1.60)
	(0.00, 0.44)
	(0.34, 6.77)
	(0.61, 11.34)

	Clerical support workers
	3.66
	1.97
	0.46
	0.32
	0.71
	0.69
	0.19
	0.29
	0.91
	0.22
	0.94
	1.84

	
	(2.86, 4.69)
	(0.90, 4.32)
	(0.28, 0.74)
	(0.20, 0.51)
	(0.39, 1.28)
	(0.37, 1.26)
	(0.08, 0.46)
	(0.11, 0.76)
	(0.46, 1.80)
	(0.06, 0.88)
	(0.22, 4.10)
	(0.33, 10.26)

	Service and sales workers
	1.48
	2.65
	0.91
	0.49
	0.75
	1.13
	0.74
	0.55
	1.44
	0.24
	1.40
	2.86

	
	(1.20, 1.82)
	(1.22, 5.75)
	(0.62, 1.33)
	(0.33, 0.73)
	(0.44, 1.30)
	(0.71, 1.79)
	(0.48, 1.13)
	(0.27, 1.12)
	(0.84, 2.48)
	(0.10, 0.53)
	(0.32, 6.62)
	(0.72, 1.39)

	Craft and related trades workers
	0.84
	2.78
	1.47
	0.51
	2.42
	0.99
	0.69
	1.04
	0.19
	0.26
	1.73
	0.92

	
	(0.66, 1.07)
	(1.21, 6.37)
	(0.98, 2.22)
	(0.33, 0.77)
	(1.41, 4.16)
	(0.63, 1.56)
	(0.40, 1.16)
	(0.55, 1.95)
	(0.05, 0.75)
	(0.15, 0.46)
	(0.42, 7.17)
	(0.16, 5.39)

	Plant and machine operators, and assemblers
	0.57
	1.00
	0.42
	1.21
	3.80
	0.63
	0.25
	1.61
	0.25
	0.25
	8.32
	0.21

	
	(0.44, 0.73)
	(0.33, 2.98)
	(0.23, 0.79)
	(0.83, 1.77)
	(2.27, 6.36)
	(0.37, 1.09)
	(0.10, 0.61)
	(0.84, 3.09)
	(0.08, 0.84)
	(0.12, 0.53)
	(2.96, 23.40)
	(0.01, 5.05)

	Industries: Other services (R)

	Manufacturing
	3.84
	0.73
	0.51
	0.67
	0.48
	1.02
	0.14
	0.38
	0.43
	0.56
	0.33
	0.62

	
	(3.18, 4.64)
	(0.53, 1.00)
	(0.36, 0.71)
	(0.45, 0.97)
	(0.31, 0.74)
	(0.65, 1.58)
	(0.07, 0.26)
	(0.21, 0.68)
	(0.17, 1.10)
	(0.26, 1.21)
	(0.10, 1.06)
	(0.22, 1.75)

	Construction
	0.30
	0.34
	1.14
	1.65
	0.24
	3.60
	1.24
	1.84
	0.12
	8.87
	0.07
	0.26

	
	(0.23, 0.40)
	(0.20, 0.60)
	(0.79, 1.63)
	(1.10, 2.50)
	(0.12, 0.48)
	(2.31, 5.61)
	(0.75, 2.06)
	(1.09, 3.09)
	(0.01, 1.99)
	(4.21, 16.24)
	(0.00, 1.27)
	(0.04, 1.61)

	Commerce and hospitality
	2.40
	0.39
	0.49
	0.90
	1.49
	0.63
	0.07
	0.54
	2.23
	0.44
	0.18
	0.12

	
	(2.05, 2.81)
	(0.29, 0.53)
	(0.37, 0.65)
	(0.65, 1.25)
	(1.05, 2.11)
	(0.41, 0.96)
	(0.04, 0.13)
	(0.33, 0.90)
	(1.40, 3.54)
	(0.20, 0.97)
	(0.04, 0.82)
	(0.04, 0.38)

	Transport
	0.61
	0.39
	0.39
	2.19
	2.04
	1.39
	0.16
	0.84
	1.49
	0.43
	7.80
	0.50

	
	(0.49, 0.76)
	(0.22, 0.70)
	(0.23, 0.67)
	(1.52, 3.15)
	(1.36, 3.07)
	(0.82, 2.34)
	(0.06, 0.42)
	(0.46, 1.52)
	(0.69, 3.19)
	(0.15, 1.24)
	(3.01, 20.22)
	(0.09, 2.91)

	Financial services
	1.27
	0.75
	1.08
	1.66
	1.15
	0.91
	0.04
	0.88
	0.79
	0.32
	0.63
	0.10

	
	(1.00, 1.63)
	(0.52, 1.09)
	(0.74, 1.58)
	(1.05, 2.61)
	(0.66, 2.02)
	(0.42, 1.97)
	(0.00, 0.70)
	(0.42, 1.87)
	(0.28, 2.18)
	(0.02, 5.49)
	(0.03, 11.75)
	(0.01, 1.74)

	Public administration and defence
	1.05
	0.85
	0.80
	1.75
	1.68
	1.62
	0.14
	1.28
	1.60
	1.21
	1.53
	0.12

	
	(0.84, 1.31)
	(0.59, 1.21)
	(0.54, 1.17)
	(1.15, 2.65)
	(1.05, 2.69)
	(0.95, 2.74)
	(0.05, 0.41)
	(0.69, 2.35)
	(0.78, 3.26)
	(0.41, 3.53)
	(0.34, 6.93)
	(0.01, 2.02)

	Education
	0.79
	4.19
	0.25
	0.52
	0.59
	1.97
	0.13
	0.13
	0.59
	0.23
	0.17
	0.68

	
	(0.66, 0.96)
	(3.27, 5.36)
	(0.16, 0.40)
	(0.28, 0.96)
	(0.33, 1.08)
	(1.26, 3.08)
	(0.05, 0.32)
	(0.03, 0.55)
	(0.25, 1.45)
	(0.04, 1.29)
	(0.01, 3.24)
	(0.26, 1.80)

	Health
	1.86
	0.31
	1.10
	1.10
	1.35
	1.07
	0.43
	0.61
	0.54
	0.55
	0.16
	0.72

	
	(1.54, 2.25)
	(0.21, 0.44)
	(0.83, 1.47)
	(0.71, 1.70)
	(0.84, 2.16)
	(0.65, 1.75)
	(0.26, 0.71)
	(0.29, 1.26)
	(0.23, 1.24)
	(0.14, 2.17)
	(0.22, 3.02)
	(0.33, 1.57)

	Constant
	0.20
	0.04
	0.13
	0.32
	0.03
	0.04
	0.56
	0.02
	0.01
	0.04
	0.01
	0.08

	Frequency of IT use: Never or almost never (R)

	around 1/4 to 3/4 of the time
	0.74
	2.01
	1.32
	1.72
	2.29
	0.88
	0.51
	1.90
	0.75
	0.23
	0.33
	0.73

	
	(0.65, 0.85)
	(1.51, 2.68)
	(1.03, 1.68)
	(1.34, 2.20)
	(1.74, 3.03)
	(0.66, 1.17)
	(0.33, 0.79)
	(1.31, 2.74)
	(0.50, 1.14)
	(0.11, 0.50)
	(0.18, 0.68)
	(0.35, 1.52)

	almost OR all of the time
	0.86
	3.77
	1.24
	1.18
	1.73
	0.40
	0.37
	1.11
	0.62
	0.12
	0.10
	0.71

	
	(0.75, 0.99)
	(2.84, 5.01)
	(0.96, 1.60)
	(0.89, 1.57)
	(1.27, 2.36)
	(0.28, 0.57)
	(0.22, 0.63)
	(0.71, 1.72)
	(0.40, 0.97)
	(0.04, 0.35)
	(0.03, 0.35)
	(0.33, 1.51)

	Employment status: Self-employed (R)

	Employee
	3.20
	0.27
	0.62
	0.44
	0.94
	1.55
	0.88
	0.51
	1.77
	2.29
	1.17
	0.12

	
	(2.74, 3.74)
	(0.21, 0.33)
	(0.50, 0.78)
	(0.35, 0.57)
	(0.70, 1.27)
	(1.06, 2.27)
	(0.60, 1.30)
	(0.36, 0.73)
	(0.99, 3.22)
	(1.11, 4.70)
	(0.61, 2.35)
	(0.07, 0.22)

	Personal characteristics
Age: 60 years or above (R)

	24 years or below
	1.10
	0.56
	0.95
	0.62
	0.83
	1.41
	0.80
	2.34
	2.55
	1.37
	0.23
	0.37

	
	(0.80, 1.51)
	(0.28, 1.11)
	(0.53, 1.71)
	(0.33, 1.17)
	(0.39, 1.74)
	(0.73, 2.75)
	(0.37, 1.74)
	(0.73, 7.50)
	(0.78, 8.39)
	(0.38, 4.95)
	(0.05, 2.40)
	(0.06, 2.28)

	25-30 years
	0.90
	0.85
	1.13
	0.84
	1.25
	1.34
	0.47
	2.97
	2.13
	1.81
	1.00
	0.39

	
	(0.70, 1.16)
	(0.56, 1.28)
	(0.71, 1.77)
	(0.53, 1.35)
	(0.72, 2.20)
	(0.76, 2.34)
	(0.23, 0.97)
	(1.11, 7.93)
	(0.68, 6.63)
	(0.57, 5.76)
	(0.33, 3.02)
	(0.11, 1.25)

	31-40 years
	0.91
	0.93
	1.29
	0.92
	1.23
	1.09
	0.50
	2.66
	2.00
	1.90
	0.33
	0.29

	
	(0.72, 1.16)
	(0.63, 1.36)
	(0.85, 1.98)
	(0.60, 1.41)
	(0.73, 2.10)
	(0.64, 1.88)
	(0.26, 0.96)
	(1.03, 6.87)
	(0.65, 6.12)
	(0.63, 5.69)
	(0.12, 0.97)
	(0.10, 0.82)

	41-50 years
	0.84
	1.04
	1.11
	0.97
	1.11
	1.07
	0.72
	2.63
	2.04
	1.80
	0.47
	0.43

	
	(0.67, 1.07)
	(0.72, 1.51)
	(0.73, 1.69)
	(0.64, 1.47)
	(0.66, 1.87)
	(0.63, 1.82)
	(0.39, 1.32)
	(1.03, 6.73)
	(0.67, 6.18)
	(0.61, 5.32)
	(0.18, 1.27)
	(0.17, 1.10)

	51-60 years
	0.90
	1.00
	1.18
	0.75
	0.92
	1.25
	0.83
	1.83
	1.53
	2.07
	0.94
	0.58

	
	(0.71, 1.14)
	(0.69, 1.45)
	(0.78, 1.79)
	(0.49, 1.14)
	(0.54, 1.56)
	(0.75, 2.10)
	(0.46, 1.52)
	(0.70, 4.75)
	(0.50, 4.72)
	(0.70, 6.13)
	(0.37, 2.39)
	(0.24, 1.43)

	Lives with partner: No (R)

	Lives with partner: Yes
	1.08
	0.92
	1.01
	0.97
	0.85
	0.98
	1.01
	1.38
	0.73
	0.93
	1.46
	1.36

	
	(0.97, 1.20)
	(0.77, 1.10)
	(0.83, 1.22)
	(0.78, 1.20)
	(0.67, 1.09)
	(0.77, 1.25)
	(0.74, 1.38)
	(0.97, 1.97)
	(0.51, 1.03)
	(0.60, 1.44)
	(0.84, 2.53)
	(0.75, 2.46)

	Number of children < 15 years in household: No children < 15 (R)

	1 child <15
	0.80
	1.39
	0.99
	1.09
	1.01
	0.91
	1.21
	1.12
	1.04
	1.23
	0.98
	1.09

	
	(0.70, 0.92)
	(1.11, 1.74)
	(0.78, 1.26)
	(0.83, 1.42)
	(0.74, 1.38)
	(0.65, 1.26)
	(0.82, 1.80)
	(0.75, 1.65)
	(0.66, 1.63)
	(0.73, 2.10)
	(0.48, 1.97)
	(0.50, 2.38)

	more than 1 child <15
	0.82
	1.37
	0.81
	0.78
	1.67
	1.02
	0.81
	1.33
	0.78
	1.41
	0.73
	1.60

	
	(0.70, 0.97)
	(1.06, 1.78)
	(0.60, 1.08)
	(0.56, 1.08)
	(1.22, 2.29)
	(0.70, 1.49)
	(0.48, 1.37)
	(0.87, 2.03)
	(0.42, 1.44)
	(0.76, 2.64)
	(0.30, 1.76)
	(0.71, 3.64)

	Region
European Regions: Continental (R)

	Anglo-Saxon
	1.25
	0.69
	0.98
	1.21
	0.79
	0.46
	1.19
	1.47
	1.11
	0.44
	0.77
	1.49

	
	(1.02, 1.53)
	(0.50, 0.96)
	(0.68, 1.41)
	(0.85, 1.74)
	(0.50, 1.24)
	(0.25, 0.83)
	(0.70, 2.00)
	(0.85, 2.52)
	(0.55, 2.22)
	(0.15, 1.29)
	(0.27, 2.23)
	(0.59, 3.80)

	Scandinavian
	0.56
	1.54
	1.66
	1.49
	1.15
	1.48
	0.56
	1.03
	0.75
	0.75
	0.27
	0.63

	
	(0.47, 0.68)
	(1.20, 1.98)
	(1.25, 2.21)
	(1.09, 2.05)
	(0.79, 1.68)
	(1.01, 2.16)
	(0.32, 1.00)
	(0.60, 1.76)
	(0.36, 1.55)
	(0.31, 1.78)
	(0.06, 1.16)
	(0.24, 1.66)

	Mediterranean
	1.55
	0.45
	1.10
	0.96
	0.95
	0.72
	0.60
	0.99
	1.34
	0.79
	0.72
	0.55

	
	(1.34, 1.79)
	(0.35, 0.57)
	(0.86, 1.42)
	(0.73, 1.26)
	(0.69, 1.29)
	(0.51, 1.01)
	(0.40, 0.88)
	(0.64, 1.52)
	(0.85, 2.11)
	(0.45, 1.37)
	(0.33, 1.55)
	(0.25, 1.23)

	Transition
	1.40
	0.59
	0.80
	0.59
	1.20
	1.21
	0.54
	1.14
	0.67
	1.29
	2.05
	1.05

	
	(1.21, 1.62)
	(0.47, 0.75)
	(0.61, 1.05)
	(0.44, 0.79)
	(0.88, 1.64)
	(0.88, 1.65)
	(0.36, 0.81)
	(0.74, 1.75)
	(0.40, 1.12)
	(0.77, 2.15)
	(1.05, 4.00)
	(0.50, 2.20)

	
Overall model fit index

	Chi-square (df)
	1950.04 (31)
	1498.63 (31)
	247.72 (31)
	525.29 (31)
	380.18 (31)
	268.46 (31)
	466.52 (31)
	277.93 (31)
	202.25 (31)
	536.11 (31)
	664.28 (31)
	124.62 (31)

	-2 Loglikelihood
	9947.36
	4122.05
	4170.26
	3423.37
	2971.12
	2764.39
	1588.00
	1710.38
	1426.71
	882.67
	534.29
	553.38

	Cox & Snell R2
	0.20
	0.16
	0.03
	0.06
	0.04
	0.03
	0.05
	0.03
	0.02
	0.06
	0.07
	0.02

	Negelkerke R2 
	0.27
	0.33
	0.08
	0.16
	0.13
	0.10
	0.25
	0.15
	0.14
	0.40
	0.57
	0.21


Note: N = 8,740. Bold indicates p < 0.001; (R) indicates the reference or baseline group in each categorical variable; Models with * were conducted using penalised logistic regression due to the small size of Group 1 compared to the comparison group. 
Source: European Work Conditions Survey 2015, authors’ own computation.
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Figure 1. Workplace locations and frequencies by gender, percentage shares

Note: Men = 4,626, women = 4,381, total = 9,007.
Source: European Working Conditions Survey 2015, authors’ own compilation.


Appendix Table. Sample description 
	Variable
	Category
	   n
	%

	Gender
	Female
	4381
	48.6

	
	Male
	4626
	51.4

	Employment status
	Employee
	7844
	87.1

	
	Self-employed
	1158
	12.9

	No. of children <15 years in household
	No children <15
	6425
	71.3

	
	1 child <15
	1518
	16.9

	
	More than 1 child <15
	1064
	11.8

	Living with partner
	No
	3398
	37.7

	
	Yes
	5609
	62.3

	Age
	24 or below
	447
	5.0

	
	25-30
	1172
	13.1

	
	31-40
	2365
	26.3

	
	41-50
	2464
	27.5

	
	51-60
	2076
	23.1

	
	60 or above
	452
	5.0

	Working with ICTs (computer, laptop, smartphone etc.)
	Never or almost never
	3343
	37.2

	
	Around 1/4 to 3/4 of the time
	2221
	24.7

	
	Almost all the time, all of the time
	3433
	38.2

	European regions
	Anglo-Saxon
	681
	7.6

	
	Scandinavian
	1039
	11.5

	
	Continental
	1520
	16.9

	
	Mediterranean
	2865
	31.8

	
	Transition
	2902
	32.2

	Occupations
	Managers
	867
	8.4

	
	Professionals
	1919
	21.7

	
	Technicians and associate professionals
	1176
	13.3

	
	Clerical support workers
	1076
	12.1

	
	Service and sales workers
	1473
	16.6

	
	Craft and related trades workers
	932
	10.5

	
	Plant and machine operators, and assemblers
	672
	7.6

	
	Elementary occupations
	741
	8.4

	Industries
	Manufacturing
	1278
	14.4

	
	Construction
	528
	5.9

	
	Commerce and hospitality
	1968
	22.1

	
	Transport
	615
	6.9

	
	Financial services
	409
	4.6

	
	Public administration and defence
	526
	5.9

	
	Education
	874
	9.8

	
	Health
	880
	9.9

	
	Other services
	1808
	20.3


Note: n = 9,007; ICTs = information and communication technologies.
Source: European Working Conditions Survey 2015, authors’ own compilation.
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