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ABSTRACT 1 

It is now recognised in travel behaviour research that travel time can be, and in fact is, used to 2 

undertake productive, work-related activities. The phenomenon, also referred to as travel-based 3 

multitasking, has in recent years been compounded by the proliferation and sophistication of 4 

mobile information and communication technologies (ICT). Accordingly, several research efforts 5 

have made attempts to measure and model the effectiveness of work activities during travel. Yet 6 

reliance of those studies on rather simple and proxy metrics has led to a limited understanding of 7 

mobile work productivity. This has been especially the case for knowledge workers, whose job 8 

involves handling or using information and is often characterized by intangible work outputs. To 9 

address this shortcoming, the current paper presents a systematic analysis of 22 semi-structured 10 

interviews of employees of a major IT company regarding their mobile work practices, use of ICT 11 

and perception of productivity with use of ICT. Analysis of the interviews led us to adopt an 12 

‘inverse’ approach, i.e. discussing factors hampering productivity. This emerged from our 13 

observation that individuals experienced difficulties speaking about productivity and productive 14 

tasks while finding it easier to discuss what made them unproductive. With the lens of what we 15 

term ‘unproductivity’, we are able to provide a new perspective on how to characterize the impacts 16 

of journey, technology and individual factors on productivity during episodes of mobile work. In 17 

addition, we find a strong link between productive mobile work, planning of the journey and the 18 

working activities during the course of travel. 19 

 20 

Keywords: Mobile work, productivity, knowledge worker, time use, ICT, Travel-based 21 

multitasking   22 
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1. Introduction 1 

Increasingly accessible travel options coupled with developments in information and 2 

communication technologies (ICT) have led to the growing importance of travel behaviour 3 

research focused on the notion of on travel time use, more explicitly acknowledging the value of 4 

mobile work. Traditionally, in the transport literature travel time has been treated as lost or wasted 5 

time (Mokhtarian, Papon, Goulard, & Diana, 2015). Accordingly, in conventional travel demand 6 

modelling and transport appraisal methods, the value of travel time is quantified using cost saving 7 

approach, where the gain for the traveler (or their employer) is equal to the value of travel time 8 

savings generated from reducing the travel time (Wardman & Lyons, 2016). In the 1970s, the 9 

discussion around the value of travel time took a new direction due to the pioneering contribution 10 

of Hensher, who suggested the need for travel time valuation to account for the value of the time 11 

spent working during travel (i.e. mobile work) and its productivity (Hensher, 1977). With its 12 

subsequent formalisation (Batley, 2015; Fowkes, Marks, & Nash, 1986), the Hensher equation 13 

(HE) reflects the loss due to the time spent traveling against the productivity of the on-board 14 

activities and leisure. Nevertheless, only a handful of countries, primarily in Northern Europe, 15 

have adopted simplified versions of the HE (Wardman, Batley, Laird, Mackie, & Bates, 2015) for 16 

the appraisal of their transport policies. The reluctance to adopt the Hensher approach has been 17 

primarily due to the challenges in operationalisation stemming from the data requirements of the 18 

approach. 19 

 20 

Despite acknowledgment of the usability of travel time, as reflected in the HE, interest in 21 

the topic of travel time use, also referred to as travel-based multitasking, has become more 22 

widespread only since the mid-2000s (Keseru & Macharis, 2018; Pawlak, 2020). The first reason 23 

for this renewed momentum has been the growth and popularization of mobile ICT, which made 24 

work in mobile settings progressively easier to perform (Kenyon & Lyons, 2007). The second 25 

reason has been the progressive delocalization of the workplace, both in the form of flexible work 26 

arrangements (tele-work) and “on demand” work force. As a result, mobile work practices have 27 

become more prevalent in the last decade not only among the highly-skilled, but also among the 28 

medium skilled workforce (Felstead & Henseke, 2017). It has also been argued that in some 29 

contexts, faster and more accessible means of transport have increased the amount of travel related 30 

to work, both in terms of commuting and business travel, therefore providing more opportunities 31 

for work to be performed while travelling (Kaufman, 2017). Last, but perhaps not least, emerging 32 

transport innovations such as automated driving, which frees up driving time that can be used for 33 

work or leisure, have also contributed to the relevance of this topic. 34 

 35 

Motivated by the above phenomena, the last two decades have seen a growth in theoretical 36 

and quantitative research on activities performed during travel and their value. Two recent 37 

systematic reviews provide a comprehensive overview of the field. Keseru & Macharis (2018) 38 

provide an overview with the focus on travel-based multitasking in general, while the 39 

complementary effort by Pawlak (2020) focuses specifically on the role of digital activities and 40 

connectivity in the context of travel time use. Serving as useful summaries of the state of 41 

knowledge in this field, the reviews point to the growing understanding of interactions between 42 

travel conditions and transport mode characteristics, activities carried out while traveling and the 43 

use of technology towards that end. Both reviews highlight the importance and need for further 44 

research concerning interaction of travellers with the digital world while travelling. This need is 45 

emphasised not only by the ongoing development in technology and services, but also by the 46 
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progressively more flexible nature of work-related activities, both in terms of where and when they 1 

are conducted. Similarly, the prospect of vehicle automation has been fueling discussions 2 

regarding the use of driving time for productive and enjoyable activities (Fagnant & Kockelman, 3 

2015). Some skepticism has been raised, however, regarding the credibility of such predictions in 4 

light of, for example, the short duration of most car journeys (Schoettle & Sivak, 2015) or the 5 

tension between the occupant experience and vehicle dynamics at intersections (Le Vine, 6 

Zolfaghari, & Polak, 2015). These discussions within the transport community highlight important 7 

underlying questions regarding the conditions, including but not limited to mode attributes, that 8 

contribute to productivity during travel. There are also questions raised about the existence of any 9 

‘upper bounds’ on the productivity achievable in such contexts and resulting, for instance, from 10 

inherent preferences or physiological limitations, e.g. motion sickness. Such questions, clearly 11 

important for transport policymaking, form a crucial part of the motivation for this paper. 12 

 13 

In addition to the various empirical studies to date, there have been attempts at extending 14 

the time use theory underlying the models of travel behaviour, in order to account for the 15 

phenomenon of travel time use  (Banerjee, & Kanafani, 2008, Frei, Mahmassani, & Frei, 2015; 16 

Jain & Lyons, 2008; Pawlak & Polak, 2010, Pawlak, Circella, Mokhtarian, Polak, & Sivakumar, 17 

2016; Pawlak, Imani & Sivakumar, 2020; Pawlak, Polak, & Sivakumar, 2015, 2017; Pudāne, 18 

Molin, Arentze, Maknoon, & Chorus, 2018; Rasouli & Timmermans, 2014). While classical time 19 

allocation frameworks assume that individuals can maximize their utility by choosing their 20 

activities and travel, they do not account for travel time activities. The studies and frameworks 21 

cited above account for such travel time (on-board) activities, both in the context of public 22 

transport, autonomous vehicles (Pudāne et al., 2018) and energy use (Pawlak, Imani, & Sivakumar, 23 

2020). Such frameworks present a substantial extension to previous work, shedding light on the 24 

interaction between on-board activities and destination activities, and modelling the utility gained 25 

by the cumulative gains from those activities (Rasouli & Timmermans, 2014). Pudāne also shows 26 

how on-board activities can substitute at-destination activities, shaping individual travel choices 27 

(Pudāne et al., 2018). Nevertheless, just a few of these frameworks explicitly include a term 28 

representing productivity (Banerjee & Kanafani, 2008; Pawlak et al., 2015, 2017). Pawlak et al. 29 

(2015, 2017) developed a microeconomic model, grounded in the goods-leisure trade-off 30 

paradigm, to conceptualize the behaviour related to activity choice and duration before, during and 31 

after travel and their relationships to work-related productivity. Nevertheless, both these studies 32 

use a rather crude measure of productivity in the form of percentage of productivity relative to 33 

office conditions (where 100% indicates the productivity level experienced in office conditions). 34 

While convenient from a modelling standpoint (as it allows the use of standard regression 35 

techniques in a straightforward manner), such an indicator carries a number of potential 36 

uncertainties, such as the suitability of the office conditions as a reference point and the ability of 37 

the respondent to provide an accurate estimate of the productivity.  38 

 39 

Although several studies have attempted to assess modes and effectiveness of mobile work, 40 

empirical data on productivity of mobile work and related travel behaviour implications is still 41 

very limited, with most studies resorting to proxy measurements of productivity when 42 

investigating the value of mobile work. In fact, the issue of productivity has been studied 43 

extensively in the field of economics, trying to establish reliable methods for measuring and, more 44 

importantly, tracking changes in productivity. In microeconomics, the conventional and most 45 

generic approach sees productivity defined as the amount of output produced per unit of input 46 
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(Brynjolfsson & Hitt, 2003; Rogers, 1998). Nevertheless knowledge-based work, intangible 1 

outputs and distributed teams (across organisations, geography or tasks) challenge this approach, 2 

especially when a productivity indicator is required at the level of a single individual or a specific 3 

context, such as a trip. In such cases, wages are often used to serve as a long run approximation to 4 

individual productivity, together with less conventional measures  such as the number and impact 5 

of publications (for academic research productivity), number of discoveries and patents, 6 

supervisors’ assessment, sales records, self-reported productivity, task sophistication, quality of 7 

work samples, and measures relative to office conditions (Becker & Gilbert, 1996; Carayol & 8 

Matt, 2006; Department for Transport, 2009; Glenn Dutcher, 2012; Pawlak et al., 2017; Ramírez 9 

& Nembhard, 2004; Skirbekk, 2003; Wardman & Lyons, 2016).Table 1 provides a short summary 10 

of measures and methodologies used in these studies. Nevertheless, when talking about knowledge 11 

workers, these metrics have proven to be either extremely work specific, e.g. number/quality of 12 

publications for academics, or debatable as proxies as they might not reflect the quality of job 13 

produced, e.g. duration of work activity. Accurate measurement and decomposition of productivity 14 

of knowledge workers has been a challenge across a number of disciplines such as labour 15 

economics, office and space design, connecting environmental effects to productivity (Visher, 16 

2007; Visher, 2008), medicine with exploration of the physical and mental health on productivity 17 

(Koopman, 2002) and especially management studies, linking productivity to identification with 18 

managers and companies (Krekel, 2019). 19 

 20 

An alternative method for measuring the value that economic agents place on useful travel 21 

time is to reveal how much they value a time savings through the so- called willingness to pay 22 

approach (WTP). Nevertheless, this approach is challenging in terms of data gathering (Wardman 23 

et al., 2015) and may not offer a straightforward method for disentangling productivity from other 24 

aspects known to influence the WTP for travel time savings. 25 

 26 

Table 1. Summary of individual productivity indicators applicable to knowledge workers, 

with reference to transport context 

Productivity 

measure 

Context Method Mobile 

settings 

ICT effects on 

productivity 

Study 

Self-reported 

percentage 

productivity 

relative to office 

conditions 

Rail 

travellers, 

UK, 2008 

Log-linear 

model of 

productivity, 

linked with 

discrete choice 

and hazard-

based models 

with a copula 

Yes: rail Use of laptop 

(positive). Use 

of mobile 

phone, presence 

of Wi-Fi or 

electric socket 

not found 

significant 

Pawlak 

et al. 

2017 

Review, 

percentage 

productivity 

relative to office 

conditions 

Mobile 

workers, 

1977-2012, 

Australia, 

UK, 

Netherlands, 

Sweden, 

Norway, 

Review Yes: car, 

train, air, 

ferry, 

bus 

 Not considered Wardma

n & 

Lyons, 

2016 
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Switzerland, 

New Zeeland 

Experiment, 

Score in an 

online test, 

creative vs dull 

tasks 

Students, 

Florida State 

University 

2010 

Linear 

regression 

Home Not considered Glenn 

Dutcher, 

2012 

Self-reported 

percentage 

productivity 

relative to office 

conditions 

Rail 

travellers, 

UK, 2008 

Descriptive 

statistics 

Yes: rail Not considered DfT, 

2009 

Profession 

specific 

productivity 

index 

Academics, 

Louis Pasteur 

University, 

1993–2000 

Linear 

regression 

None Not considered Carayol 

& Matt, 

2006 

Review of 

microeconomic 

approaches 

based on 

relationship of 

input to output  

Office work, 

1978-2002 

Review of 

microeconomic 

knowledge 

worker 

productivity 

approaches 

None Not considered Ramirez 

& 

Nembhar

d, 2004 

Index, built 

from general 

aptitude test 

battery (GATB) 

American 

citizens, 1994 

Descriptive 

statistics 

None Not considered Skirbekk

, 2003 

Manager 

reported 

performance 

indication on a 7 

point scale 

Graduates 

class of a 

large north-

western 

University, 

1993 

Structural 

equation model, 

confirmatory 

factor analysis 

None Not considered Becker 

& 

Gilbert, 

1996 

 1 

In summary, there is a lack of exploratory studies focused on understanding the meaning 2 

of personal productivity of workers operating in mobile settings, and the link between various 3 

proxy measures of this productivity and self-reported productivity ratings. What also follows from 4 

that is the absence of studies identifying the drivers that impact the productivity of work 5 

undertaken in mobile settings, such as the role of ICTs, travel related factors e.g. trip duration, and 6 

the private vs public nature of the transport mode, and individual heterogeneities due to 7 

preferences, attitudes or physical limitations. In fact, the mobile setting could be extended beyond 8 

the travel context, to work locations outside the home and office e.g. mobile work settings at the 9 

local coffee shop. Our understanding as a community of these different dimensions of multitasking 10 

and mobile work remains superficial, which is partly why Keseru and Macharis (2018) advocate 11 

for papers using mixed methods, to gain an in-depth understanding of such practices. Qualitative 12 

methodologies have been used in a few cases to investigate travel behavior and the use of travel 13 

time (Brown & O’Hara, 2003; Gustafson, 2012; Pudāne et al., 2019). However, to the best of our 14 
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knowledge, a comprehensive exploratory study focused primarily on the issue of productivity of 1 

mobile working and its drivers has not been undertaken to date. 2 

 3 

1.2. Aim, objectives and contributions 4 

This study aims to address the research gap in understanding the concept of productivity 5 

and its drivers among knowledge workers in mobile settings.  To that end, the first objective of the 6 

study is to explore, through semi-structured interviews, a number of themes related to mobile work 7 

practices and productivity among mobile workers. Secondly, the study derives comparisons 8 

between workers to determine whether there are group effects, relating to sociodemographic or 9 

occupation characteristics, in mobile work strategies and productivity perceptions. Lastly, the 10 

study connects the findings to existing knowledge, to provide a pathway towards designing 11 

modelling frameworks. To that end, the interview approach offers the additional benefit of 12 

providing insights concerning causal relationships within the dynamics of mobile work practices 13 

and productivity.  14 

 15 

In addition, we observe the need for a focused understanding of productivity as opposed to 16 

just measuring proxies. This observation stems from the hypothesis that productivity as 17 

experienced and reported by individuals is an inherently complex construct, understood and 18 

interpreted differently by individuals. Therefore, we intend to decompose the concept of 19 

productivity through engaging in a detailed interview process, in order to focus in detail on 20 

personal experiences and be able to draw commonalities across the individual experiences. 21 

  22 

Insights into the drivers of productivity in mobile settings, which this paper offers, 23 

contribute to a number of policy areas in transport, but also beyond. One of the most important 24 

contributions of this research, as reflected by Keseru and Macharis (2018), Pawlak (2020) and 25 

Wardman and Lyons (2016), concerns the potential implications for the valuation of travel time 26 

and the possible influence on mode and destination choice decisions. This is especially the case in 27 

light of the evidence concerning the role of travel time activities recently reported by Wardman et 28 

al. (2019), Bounie et al. (2019), Molin et al. (2020) and Varghese and Jana (2018).  What the 29 

emerging evidence and understanding implies is that improving modal productivity could become 30 

a policy measure to encourage more sustainable travel patterns, reduce emissions and achieve a 31 

better transport infrastructure utilization. This is closely related to the question of suitably 32 

equipping the mobile contexts of public transport with the supporting infrastructure, with tables, 33 

sockets, seating, connectivity or any other ‘enabling’ features making travel time potentially more 34 

productive (Jain & Lyons, 2008; Keseru & Macharis, 2018). From the modelling standpoint, 35 

exploratory research in this space is warranted to assist in designing suitable modelling 36 

frameworks, and to inform data collection in order to more comprehensively and quantitatively 37 

characterize what it means to be productive when travelling. This research will therefore contribute 38 

to building knowledge around these themes, by providing detailed insight into mobile work in 39 

order to enable the development of comprehensive frameworks for analysing infrastructure 40 

policies.  41 

 42 

1.3. Structure of the paper 43 

The rest of this paper is structured as follows. Section 2 presents the methodology for 44 

sample selection and data collection. Additionally, the section provides insight into the topics 45 

covered in the interviews and outlines methods used for the analysis of the interview material. 46 
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Section 3 presents the results from the interview process, analysed according to the thematic areas 1 

that emerged from the interviews. Section 4 includes a synthesis of the findings and discusses their 2 

implications. Section 5 draws final conclusions. 3 

 4 

2. Data and methods 5 

 6 

2.1. Sample selection 7 

The sample consists of 22 semi-structured interviews collected from employees of a global 8 

IT company headquartered in California. Interviews were conducted with employees at their US 9 

(16 respondents) and UK branches (6 respondents). Whilst each interview was planned to last 10 

about 45 minutes long, it turned out that the durations ranged between 50 and 90 minutes. 11 

Generally, interviewees demonstrated an interest in the study, as 22 of the originally contacted 35 12 

individuals agreed to undertake the interview, amounting to a response rate of 63%. We also 13 

observed higher interest (and responsiveness) among the individuals in more senior positions. An 14 

important aspect of the company policy is that it is very accommodating towards flexible work 15 

practices, including work from home and mobile work. Furthermore, the company’s technological 16 

orientation makes the employees exposed to the extensive use of ICT for work-related purposes. 17 

This is in fact the desirable context for our research, as it avoids possible confounding with either 18 

the lack of access to suitable mobile work toolkits or mobile working restrictions imposed by the 19 

employer. 20 

 21 

Table 2: Respondent stratification matrix (number of individuals interviewed shown in 22 

brackets) 23 

a No response from any individual in this stratum 24 

 25 

When selecting the respondents, we followed purposive sampling (Etikan, Abubakar 26 

Musa, & Sunusi Alkassim, 2014), a protocol that consists of focusing on individuals familiar with 27 

mobile working practices that are able to share several experiences with the interviewer. In this 28 

way, only relevant data are collected while reducing the time required to collect and analyse the 29 

interview material. The limitation of purposive sampling rests in a possible bias towards 30 

overrepresentation of respondents with more positive attitudes towards mobile working or 31 

skilfulness in dealing with it, both possibly further confounded by the job type and position 32 

seniority. In order to control for this possible bias, we stratified the pool of interviewees to vary 33 

within the sample in terms of levels of seniority and job types, the structure of which is presented 34 

in Table 2. Where possible, we also looked at ensuring heterogeneity in terms of gender and age 35 

within each strata. Finally, we ensured consistency of the sample size with state of the art as 36 

discussed by Sim et al. (2018). 37 

 

Table 2: Respondent stratification matrix 

                      Job Type  

Level of seniority  
Sales Engineering/ 

Technical 
Operations Consulting/services 

Executive  

(Vice-president or above) 
EXC-SAL 

(1) 
EXC-ENG 

(1) 
EXC-OPS 

(1) 
EXC-CON 

(0)a 

Directorial  

(Director and senior managers) 
DIR-SAL 

(3) 
DIR-ENG 

(2) 
DIR-OPS 

(3) 
DIR-CON 

(2) 

Below directorial 

(Base level staff) 
BAS-SAL 

(2) 
BAS-ENG 

(2) 
BAS-OPS 

(3) 
BAS-CON 

(3) 
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 1 

2.2. The interview process and topics 2 

The prospective interviewees were initially approached via e-mail with an invitation to the 3 

interview and a document explaining the purpose of the study. This ensured transparency of the 4 

(academic research) purpose of the study and established trust. The interviewees were also 5 

introduced to the scope of the interview, including a brief description of the themes of the interview 6 

(see more below) as well as the concept of productivity at this stage. The interviewees were also 7 

reassured on several occasions about complete confidentiality of the interviews, including no 8 

retention of personally identifiable information in the interview materials or attribution of 9 

statements.  10 

 11 

In terms of the methodology of interviews, a semi-structured interview approach was 12 

deemed the most suitable as achieving the balance between operating within pre-defined focus 13 

areas while still allowing the interviewees to share information beyond these focus areas. The 14 

guiding questions for the interviews covered three areas of research: mobile work, productivity 15 

and technology and were further grouped into the following categories: 16 

 17 

 Mobile work and technology: The aim of the questions in this category was to get an insight 18 

into workers’ perceptions of mobile work practices and related preferences. Also, the 19 

questions were designed to get feedback on the role of ICTs when people undertake such 20 

mobile work practices. 21 

 22 

 Productivity, un-productivity and output: The questions in this category sought to 23 

investigate whether there are common cross-sectional drivers to productivity or to its 24 

inverse, i.e. ‘unproductivity’, and whether any personality or job-related characteristics can 25 

be associated with patterns of productivity and time use in mobile contexts. Notably, we 26 

asked mobile workers to speak about their perception of productivity, unproductivity and 27 

productive output in order to account for the potential difficulty that the interviewees might 28 

incur while defining factors affecting productivity, which, as discussed in the literature 29 

review, have been notoriously abstract. Therefore, we sought to test whether approaching 30 

the topic from different perspectives elicits different kinds of information on this topic. 31 

 32 

 Well-being: In this section we include a question about mobile worker well-being. We are 33 

aware that extensive research work has been done on the effects of telework (working from 34 

home) on physical and mental health, stress, isolation and work life balance (Bailey & 35 

Kurland, 2002; Beauregard, 2011; Felstead & Henseke, 2017; Madsen, 2003; Smith, 36 

Patmos, & Pitts, 2018; Tavares, 2017). Nevertheless, mobile work is relatively unexplored, 37 

therefore in this section we aim to investigate well-being effects of these practices, and 38 

their possible connection to productivity. 39 

  40 

 Time-use and productivity: The fourth category of questions was structured to investigate 41 

the topic of productivity and the relationship with time. The questions were designed to 42 

investigate the possible relation between time spent working and productivity, as well as 43 

investigating whether different groups of respondents had tendencies to prefer flexible 44 

work hours. 45 

 46 
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2.3. Data analysis 1 

Qualitative analysis approaches can be divided into descriptive and interpretative. This 2 

paper primarily follows the latter approach. In particular, rather than illustrate and test pre-existing 3 

theories (i.e. in the spirit of analytic induction), we decided to follow the principles of Grounded 4 

Theory, which warrant a greater freedom of the researcher to propose new hypotheses concerning 5 

the researched phenomenon to ‘discover theories – causal explanations – grounded in empirical 6 

data, about how things work’ (Bernard, et al, 2017: 221 ). We argue this to be suitable for the 7 

present context where pre-existing theories, such as classical (micro)economic interpretation of 8 

the concept of productivity or using office setting as a reference point have been shown to yield 9 

only a superficial understanding of the phenomenon, even if convenient for quantitative travel 10 

behaviour modelling in appraisal contexts. In practical terms concerning application of those 11 

principles to analysis of the interview material, we followed the logic interpolation approach, to 12 

draw logical links between contents and group them into thematic areas (Attride-Stirling, 2002; 13 

Berg, 2001). For this purpose, we used mapping diagrams to organise content and a matrix to 14 

compare differences across respondents. We also defined thematic areas, i.e. recurrent themes in 15 

the respondent statements. The thematic areas were used to define relevant (potentially) causal 16 

relationships and to compare, within the thematic area, different perceptions and potential socio-17 

demographic effects on preferences. We have also ensured that the thematic areas were applicable 18 

to all respondents, given the obtained interview materials. Despite the inherently subjective and 19 

often personal nature of the topic, the proposed methodology enabled effective comparison of 20 

responses across interviewees. 21 

 22 

 23 
Figure 1: Example of the mapping of thematic areas 24 

 25 

Figure 1 presents an example of the mapping of the thematic areas, connected to the main 26 

categories of interview questions (Ronan, 2016). As illustrated in this figure, some thematic areas 27 

emerged multiple times during the interview process.  An example is the thematic area titled 28 

“Crowding, interpersonal interaction and negative feelings” which is connected to both the 29 

categories of “Productivity and un-productivity” as well as “Well-being”. In the results section we 30 

present a simple but complete mapping of all the thematic areas to the interview categories. 31 

 32 
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 1 
Figure 2: Matrix of respondent experience 2 

 3 

To further clarify on the methodology used to analyse the interview material, Figure 2 presents the 4 

matrix that was used to map the responses, according to the thematic areas identified in the 5 

previous step. This was used to compare and understand the differences across respondents. 6 

 7 

3. RESULTS  8 

  In this section we present the results of the analysis of the interview material. The results 9 

are structured following the thematic areas that we identified during the analysis. Figure 3 presents 10 

a simplified mapping of the identified thematic areas against the categories of questions in the 11 

interviews. The simplified nature of this figure serves to assist in navigating through the findings 12 

presented in this section, as opposed to presenting what would be a very complex set of 13 

relationships between the thematic areas, which would often overlap and intertwine during the 14 

interviews.  In the following sub-sections, we discuss each of the thematic areas grouped by 15 

category. 16 
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 1 
Figure 3: Mapping of the interview categories and thematic areas 2 

 3 

3.1. Mobile work and technology 4 

3.1.1. Privacy 5 

 The main concern of the interviewees was to protect the privacy of their work in mobile 6 

contexts. The concern about privacy and sensitivity to the possibility of co-travelers overlooking 7 

their screens or overhearing their conversations was a common feature among the respondents, 8 

regardless of the level of seniority or role within the company. This suggests that the need for 9 
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privacy is predicated both on the desire to protect sensitive material, and on the self-consciousness 1 

arising from the exposure to strangers.  Nevertheless, even with this common concern, 2 

interviewees reported experiencing different challenges depending on the work task being 3 

performed. Our respondents demonstrated various coping strategies, both technological and 4 

physical, to set barriers and protect their privacy, for example: 5 

            6 

 “When I work in a café, I always have my back to the wall” [Quote 1] 

 7 

Also, they would plan use of specific equipment to manage their privacy when traveling: 8 

       9 

 “I have privacy screens, key board mufflers, fake outs, all the stuff 

that prevents people to be looking at my screen”   
[Quote 2] 

 10 

The interviewees found it more troublesome to find solutions to privacy concerns related to phone 11 

calls in public settings. The problem is attributed to the fact that voice cannot be stopped from 12 

reaching other people, especially if in restricted spaces such as public transport. The only mobile 13 

setting consistently reported as providing enough intimacy to undertake calls was the car, which 14 

appeared to motivate an alignment between mode choice and planned activities: 15 

 16 

 “[when in a car] Certainly I am not verbally limited, I feel like I am 

able to have conversations, the constraint is when I am having 

confidential discussions in a public space” 

[Quote 3] 

 17 

The interviewees would often schedule work-related calls to coincide with driving time. 18 

Nevertheless, we also observed that some individuals were less concerned about privacy and 19 

confidentiality issues when conducting a phone call in a public area like a café, or a larger public 20 

space, in contrast to the limitations perceived in more restrictive spaces, such as train carriages. In 21 

addition to that, we observed less privacy concerns across the respondent groups in relation to 22 

face-to-face meetings in mobile settings, possibly because all parties were clearly aware of the 23 

public setting during the conversation, and a more informal nature of the meetings. 24 

 25 

 26 

3.1.2. Planning of Work Tasks 27 

 As emerged in the previous section, the interviewees took into account the expected 28 

privacy conditions when planning their work-related activities. Similarly, respondents reported 29 

consciously assessing whether a particular work task would be suitable to undertake given the 30 

expected conditions on the chosen mode of transport. An often reported set of conditions include 31 

those relating to use of portable technology. For instance, several directorial and executive 32 

interviewees indicated being sensitive to the absence of reliable connectivity while travelling (on 33 

airplanes):   34 

 35 

 “[Talking about working in cafes] I don’t have problems to use 

mobile settings for meetings” 
[Quote 4] 
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 “Because of the lack of connection, you have to make a detailed 

planning of the activities [to perform on the airplane]” 
[Quote 5] 

 1 

Nevertheless, majority of interviewees reported being more productive, precisely because of the 2 

inability to connect, and hence being able to achieve periods of work uninterrupted by unexpected 3 

messages:  4 

 5 

 “I dive in, it’s like my uninterrupted time”   [Quote 6] 

 6 

Furthermore, the level of detail in planning has been found to be surprisingly substantial, including 7 

accounting for the possibility of being disrupted by the meal service and re-ordering tasks to 8 

achieve the longest possible, uninterrupted period for a task requiring concentration. One of the 9 

interviewees reported:   10 

 11 

 “I think about it as a great time on a plane as a longer period to crunch 

through a budget, because I know how long the flight is going to be” 
[Quote 7] 

 12 

While another one stated:  13 

 14 

 “The cart service has gone through and no one is going to bother me 

for the next two hours” 
[Quote 8] 

 15 

On balance, our cohort of interviewees were positive towards mobile work as expected, assuming 16 

certain conditions could be assured, including lack of external disruptions. In addition, the 17 

interviewees were generally positive towards work during airplane travel, and reported to 18 

appreciate the connection free environment, which helped them to cut out disturbances. This level 19 

of positivity was significant, and they only occasionally reported physical conditions during travel 20 

to be uncomfortable, as well as mobile devices to have some limitations such as screen size. 21 

Nevertheless, the key thing to achieve productivity appears to be the possibility to plan ahead for 22 

work activities.  23 

 24 

In a few cases interviewees even stated that productivity plays a role in their mode choice 25 

when possible. In one case, talking about 3-hour work-related commutes, an interviewee stated a 26 

preference for train over the car, as they were not required to drive and were free to engage in work 27 

activities. 28 

 29 

 “Most of the times you try to use the dead time you have while you 

are travelling usefully” 

[Quote 9] 

 

 30 

This view was shared across the interviewees, regardless of the level of seniority. Analysis of the 31 

interviews clearly indicates that mobile workers undertake very careful planning in terms of their 32 

expected activities, their length and use of equipment, including technology, in order to maximize 33 

their work output. 34 

 35 

 36 
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3.1.3. ICT 1 

 When asked about work in mobile settings, the interviewees often referred to, directly or 2 

indirectly, the use of information and communication technologies. All our interviewees indicated 3 

that they use ICT when engaging in mobile work. As emerged in the previous section, lack of 4 

connectivity is not perceived as negative if the workers are aware in advance of such conditions 5 

and are able to overcome this impediment by planning and adjusting their work activities (quote 6 

5). Interestingly, the time spent not connected seemed to be equally appreciated, as it permitted 7 

the timing of work activities with no interruptions due to connectivity (e.g. instant messaging) 8 

(quote 7).  9 

 10 

Besides connectivity, ICT was also seen as a means of overcoming situations of distress 11 

caused by privacy concerns (quote 2). Mobile ICT were sometimes perceived as restrictive due to 12 

the small dimensions required by the portable design. For example, a number of male respondents 13 

reported that portable devices where often too small for them to work, especially type, effectively: 14 

 15 

 “Use the touch pad of a phone, getting the fullness of the thought out, 

I will not be as productive so I will simply flag items out and later on 

use a fully featured device” 

[Quote 10] 

 16 

In addition, the limited screen size was a matter of concern for the mobile knowledge workers, 17 

who perceive this as a limit to engaging in more demanding tasks. 18 

 19 

 “If I am having a call [in the office] I am also more able to look at 

documentation, by a mobile device the robustness of that experience is 

definitely less”  

[Quote 11] 

 20 

3.2. Productivity and un-productivity 21 

3.2.1. Uncertainty and disruption 22 

 As previously reported, the interviewees tended to be organized in their mobile work 23 

patterns and planned their activities. This level of organization would largely depend on their 24 

expectations regarding the conditions of the mobile setting, often based on their past experience. 25 

Interestingly, we observed that the interviewees reported being less productive if they experienced 26 

different conditions to what they had expected. In one case an interviewee referred back to the 27 

experience of a flight being delayed, which they learnt about while still in the office. Although 28 

they had been in (reportedly) the best place to continue working, they admitted that their 29 

productivity diminished substantially:  30 

 31 

 “Because you don’t know should we leave for the airport? Is that 

constant flux, it made it very unproductive, because it’s kind of those 

time chunks” 

[Quote 12] 

 32 

The continuous time reallocation of tasks together with the uncertainty of the available time left to 33 

work, as the flight was delayed multiple times made the time unproductive. Majority of the 34 

interviewees appeared to have a well-ordered calendar of activities, both in the short and medium 35 

run. Excessive and constant disruption of this time allocation would lead to the stretching of time 36 
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required for a task, and possibly lead to a further cascade of disruptions, especially impairing 1 

completion of tasks requiring longer periods of concentration. In a similar way, transport 2 

conditions differing from the commuter expectations, would require rearranging of planned tasks 3 

and potentially disrupt productivity.  4 

 5 

As discussed earlier, interviewees at all levels of seniority also reported that ICT, often 6 

seen as the key productivity enabler, can be disruptive, e.g. in the form of unexpected instant 7 

messaging or calls. One interviewee explicitly talked about dealing with the ‘micro interruptions’ 8 

with suitable blocking features: 9 

 10 

 “If I have a deadline coming on, I need to block the instant messaging” [Quote 13] 

 11 

More importantly, we observed that among our interviewees, instant messaging did not improve 12 

the quality of communication. On the contrary, instant messaging appeared to be the cause of 13 

poor communication: 14 

 15 

 “You are working on a project, focused, then you have coworkers 

sending you message after message, one word at the time. There is a 

certain point where you have to ignore the tools that are available to 

you to do your work, to do your work.”   

[Quote 14] 

           16 

Poor communication between colleagues was also indicated as adding to work uncertainty and 17 

possibly time-consuming task reallocation. In one case, a substantial disruption was caused by not 18 

receiving the required input: 19 

 20 

“So not breaking the task [has a bad effect on productivity] but 

rearranging the task. So for instance I have all the report in for 

tomorrow to plan on Friday to compile them. I have set time aside. If I 

don’t have them all then what? Do I reallocate the time? Do I partially 

complete the task?” 

[Quote 15] 

 21 

Which ultimately forced the respondent to re-arrange the activities and report disruptions to 22 

productivity. This was common among respondents of this category, who tended to plan the 23 

sequence of their work activities in detail and were subject to strict deadlines. 24 

   25 

3.2.2. Crowding, interpersonal interaction and negative feelings 26 

While mobile workers appeared very skilled at organizing work and overcoming various 27 

limitations encountered in mobile settings, crowding was nevertheless recurrently reported to be a 28 

major obstacle. Not only was crowded public transport seen as unpleasant, but also a highly 29 

disruptive environment unsuitable for mobile work. Excessive closeness to strangers and crowding 30 

were associated with a strong and lasting negative and productivity-disrupting feeling, well past 31 

the travel episode itself:  32 

 33 
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 “I am productive when I start my day relaxed [said in context of 

commuting]” 
[Quote 16] 

 1 

Interestingly, these uncomfortable feelings were reported not only in the context of public 2 

transport but also private car travel. An example of that was having to struggle through traffic in 3 

the peak hour, experiencing negative interactions with other drivers: 4 

 5 

 “If my day starts frustrated from me sitting in traffic, it will only get 

really really bad. Because frustration is one of those chemicals that the 

brain releases that constantly distracts you, and you cannot really 

control”  

[Quote 17]  

 6 

Crowding not only prevents commuters from performing work-related tasks while traveling, but 7 

also appears to compromise productivity for the rest of the day. Therefore, it was not surprising 8 

that all the interviewees manifested a willingness to change their commuting patterns to avoid an 9 

overly crowded commute. On interviewee said: 10 

 11 

 “I make sure I drive my car only when there is no traffic” [Quote 18] 

 12 

Another interviewee stated similarly:  13 

 14 

 “I go to London early so the commute is quieter and I can do some 

planning” 
[Quote 19] 

 15 

It is possible to observe that it was frustration and negative personal interaction (often reported to 16 

occur due to crowding) rather than fatigue, which was not mentioned by any of our interviewees 17 

that hampered productivity more often. During a discussion of the topics of productivity and ‘un-18 

productivity’, it was remarkable how recurrent was the concept of ‘a fight’. This emphasizes the 19 

key link between feeling not productive and a prior negative interpersonal interaction, so often 20 

linked with crowding. One interviewee summarized: 21 

 22 

 “You are dealing with people which don’t understand [sic] this is a 

place of work. We have disagreements and it becomes personal. That 

for me is highly unproductive” 

[Quote 20] 

 23 

The impacts of negative interpersonal interactions on productivity could span days as well as 24 

across personal and professional spheres of life:  25 

 26 

 “With my fiancé, we got into a fight, I was going through what 

happened, and I was feeling like I already had my problems and it gets 

too much at work, so you just want to talk with people or to go for 

lunch” 

[Quote 21] 

 27 
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Nevertheless, while our interviewees were actively changing their work commutes to be more 1 

productive, they seemed less interested in intervening on aspects of their leisure time. Also, while 2 

the interviewees were aware of the fact that negative interactions led to poor productivity, they did 3 

not always demonstrate interest in changing their behavior.  4 

 5 

In relation to the previous point, we wanted to investigate to what extent work frustration 6 

could cause negative interactions, and possibly exacerbate unproductiveness. In our sample though 7 

none of the interviewees seemed to make this link, the opposite relation was prevalent. One 8 

interviewee stated: 9 

    10 

 “[asked whether the day a fight occurred was particularly rough 

workwise]In some occasions yes, and with that is already intense if you 

have something at home that happens then is too much, you just want 

to take a day and do a lot of email answering and just chatting.”   

[Quote 22] 
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3.2.3. Nature of the task 12 

A number of individuals reported their days to be more productive when tasks of a similar nature, 13 

but different content were undertaken consecutively. For instance, back to back meetings were 14 

perceived as being more effective than spreading a few meetings over several days, even if the 15 

meetings were different in content: 16 

 17 

 “Monday was the most productive day, I had a series of meetings, 

external meetings and internal meetings. Having access to the phone I 

could access one meeting after the other”   

[Quote 23]  

 18 

Similar dynamics happen in fact in the office context. While talking about a week of large team 19 

meetings, one for each day, an interviewee reported how such arrangements compromise their 20 

productivity, rather than having more meetings in one day. This happened as interviewees 21 

experienced shifting from high intensity activities such as large meetings, to low intensity activities 22 

such as analyzing content of written text. The strategies to mitigate disruption of productivity 23 

appeared to include shifting away from critical, attention-demanding tasks. Instead, the 24 

respondents chose to engage in activities with a lower degree of intensity, like answering e-mails. 25 

 26 

  27 

 “I didn’t do anything yesterday, I won’t (do anything) today as I am 

exhausted. I am just replying to the easiest emails” 
[Quote 24] 

 28 

While large meetings were often reported as an example of high intensity tasks among the 29 

operations and sales groups, possibly because of the stimulating nature of the activity, similar 30 

results were reported for individuals that performed more solitary jobs like engineers or financial 31 

managers:  32 

 33 

 [talking about two days spent in meetings]“Over those two days there 

was no decision making, only [software] development”  
[Quote 25] 
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 1 

Overall, it was possible to observe across all job types that a greater sense of productivity was 2 

experienced during days when the respondents could engage in similar tasks grouped together.  3 

Even if this meant switching the scope of the tasks, such as joining meetings concerning different 4 

topics. This suggests that optimal productivity is experienced when an individual groups similar 5 

activity types, but with sufficient degree of variety so as to avoid boredom. 6 

 7 

3.2.4. ‘Un-'productivity 8 

 In order to develop an understanding of the components of productivity, we asked the 9 

respondents to describe a recent productive day. Interestingly, most interviewees shared a similar 10 

view, associating productive days with achieving their goal (mostly in the US) or completion of 11 

the task (mostly in the UK).  12 

 13 

 “For me a productive day is when I complete my tasks” [Quote 26] 

 14 

And also:  15 

 16 

 “Whenever there is a goal and it gets fully done” [Quote 27] 

 17 

An exception to this rule was executive level respondents (recall Table 1), where the recurrence of 18 

the words ‘task’ and ‘goal’ was lower. The respondents found it troublesome to provide examples 19 

related to productivity, but could provide more detailed answers (explored in the previous sections) 20 

regarding what made them unproductive. 21 

 22 

While certain elements of comfort and crowding were essential to the task choice and productivity 23 

of the mobile workers, ICT elements were less inhibiting, given that the mobile worker would be 24 

aware of the conditions and be able to plan the journey activities. 25 

 26 

Hence, we argue that a promising approach to understanding and modelling the factors 27 

impacting productivity may involve looking at the issue from the opposite end, i.e. asking 28 

respondents to describe what made them unproductive. This draws on the fact that negative or 29 

abnormal conditions typically stand out in the memory compared to usual and typical conditions. 30 

 31 

3.2.5. Women knowledge workers 32 

 Slightly over half of our interviewees were women. In general, among female respondents 33 

the emphasis on ‘goals’ and ‘tasks’ was higher than among male respondents. Women 34 

interviewees showed a stronger need to demonstrate a tangible output of their job:  35 

  36 

 “Until I have my [output], no one knows what I am really doing” [Quote 28] 

 37 

Furthermore, women, especially in higher managerial positions, shared the tendency to emphasize 38 

their power position in meetings, especially internal ones:  39 

 40 
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 “[Talking about internal meetings] I am there to make a presence 

[preparing their image]” 
[Quote 29] 

 1 

These statements infer that the women in our sample felt a stronger peer pressure to show the 2 

results of their job than their male colleagues and are therefore may use their time differently than 3 

their male colleagues. 4 

 5 

3.3. Well-being 6 

3.3.1. Interference of connectivity with private life 7 

 The close association between mobile work and omnipresent connectivity suggests 8 

potential interference between professional and private life, with consequences for well-being and 9 

productivity. This can occur when work-related activities, often as little as receiving a text message 10 

or checking e-mail, become a feature of out-of-work time (and vice versa). To explore this 11 

hypothesis, the interviewees were asked about their opinions on the effect of mobile work on their 12 

well-being, purposefully keeping the question open to interpretation. From our interviews, it 13 

emerged that people with kids and employees with senior positions (who were also more likely to 14 

have families) tended to appreciate the possibility of mobile work as they can                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               15 

keep up with family commitments, and therefore showed a tendency to work during their 16 

commute. What also emerged from the analysis was that almost the entire cohort had their means 17 

of dealing with the presence of continuous connectivity and managed successfully to set 18 

boundaries between work and private life: 19 

 20 

 “In the evening I go to play tennis, and people know they cannot 

reach me anymore”   
[Quote 30] 

 21 

Also, they seemed to be well aware of the risk of burning out due to excessive afterhours work: 22 

 23 

 “You don’t want to be that guy that always picks up the phone” [Quote 31] 

 24 

According to these results our interviewees were able to extend the working time to commute time, 25 

without suffering from work intruding in their private lives. 26 

On the other hand, the interviewees that did not have families seemed to be less appreciative of 27 

the possibility of flexible work. Nevertheless, this mostly happened because this group tended to 28 

appreciate the social interaction that the office space brings. 29 

 30 

3.4. Work time perception and job type and seniority 31 

3.4.1. Time spent working and productivity 32 

 One of the topics that the interviews sought to explore concerned the relationship between 33 

work duration and productivity. We approached the topic from both short-run and long-run 34 

perspectives. In particular, we first asked the interviewees whether they would stay at work longer 35 

if they felt productive. Afterwards, we asked them to compare a productive day, month and year 36 

and to describe to us the relationship between them. The results suggest that employees with sales 37 

and operations job types (recall Table 1) would be less inclined to work longer hours when having 38 

a productive day:  39 

 40 
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 “9 to 5 is what we work, if you are working late lights or weekends 

you are not being productive” 
[Quote 32] 

 1 

The same group indicated a summative relation between daily outputs and productive output at the 2 

end of the year. Interestingly people belonging to this job type had a preference to perform work 3 

from stationary locations (either office or home) and perceived mobile settings as disruptive:  4 

 5 

 “[Asked about work in mobile settings] I avoid it like the plague”   [Quote 33] 

And also: 6 

 7 

 “If I go to a coffee shop, I get distracted by people watching and my 

train of thoughts get derailed” 
[Quote 34] 

 8 

On the contrary, interviewees with engineering or consultancy jobs were more inclined to work 9 

beyond office hours if feeling productive. This suggests a relationship between job type, the tasks 10 

involved and the perception of mobile contexts as being productive. One interviewee explained 11 

how the day would be shorter if unproductive and longer if productive: 12 

 13 

 “[On how the weekly work would be allocated to productive 

episodes, oppositely to the traditional workday allocation] I don’t 

remember the last time I had an 8-hour day” 

[Quote 35] 

 14 

Interviewees belonging to the engineering/technical and the consulting/services groups stated 15 

further that their productivity tended to fluctuate over the long run, meaning that a productive year 16 

does not necessarily mean that all the months were productive.   17 

 18 

 “I find it very difficult to answer these questions. If I didn’t have 

those glimpses of productivity, I would never be able to have the end 

result, so there is a relation but it’s going up and down.” 

[Quote 36] 

 19 

These interviewees also appeared to be more positive towards mobile settings: 20 

 21 

 “I go outdoors to do strategy thinking if the weather is nice” [Quote 37] 

 22 

Thus, willingly performing work in public spaces, and emphasizing the coupling between 23 

specific activities and contexts in which individuals felt they would be most productive to 24 

undertake them. 25 

 26 

3.4.2. Seniority  27 

 In addition to job type, we also observed that respondents belonging to the executive level 28 

group all reported working longer than the standard office hours. This was often motivated by their 29 

responsibilities spanning multiple time zones: 30 

 31 
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 “Because my contacts are global, there is no such thing as a fixed 

day” 
[Quote 38] 

 1 

The executive level interviewees described work in mobile setting to be a necessity, rather than 2 

preference. At the opposite end of the spectrum, respondents from the base level (non-executive, 3 

non-directorial) demonstrated higher reluctance to work after office hours but at the same time 4 

highlighted links between perceptions of productivity to be linked to non-work-related activities: 5 

 6 

 “In those days I am very pumped, and I finish my things early, so I am 

like what can I do at home? At the end I feel very productive because 

not only I managed to get work done, but also I did this at home too” 

[Quote 39] 

 7 

In some cases, these interviewees would continue to engage in productive activities, as they would 8 

engage in secondary work or other productive activities, such as writing a book: 9 

 10 

 “I go out, I have the hobby of writing, so I go to a coffee shop and I 

just do that as it is stimulating for me to write down ideas” 
[Quote 40] 

 11 

Interestingly this respondent previously also indicated a dislike of mobile settings when engaging 12 

in their primary work tasks.  It is therefore possible to observe the intricate role of mobile settings, 13 

which can serve as optimal contexts for activities that are not necessarily professional (work-14 

related) but can contribute to the overall perception of being productive.  15 

 16 

 17 

4. DISCUSSION   18 

Referring back to the aim and objectives of the present study, a key challenge was to 19 

explore how the interviewees define and understand the notion of productivity, given the elusive 20 

and inherently subjective nature of this concept. Instead of asking the respondents to directly define 21 

productivity, in our interview approach we decided to ask what makes them productive, but also 22 

what makes them unproductive. This approach proved fruitful, as respondents in general appeared 23 

to find it easy to indicate factors and circumstances affecting their productivity. We observed, 24 

however, that the interviewees tended to categorize as productive only the final moments of work, 25 

in proximity to task completion and reporting. Hence, we observed that the outcome has a strong 26 

bearing on the perception of being productive. When asked about ‘unproductivity’, interviewees 27 

typically referred to situations and factors causing disruptions in the process of working, including 28 

surrounding environment, privacy concerns, problems with technology, crowding or task-related 29 

issues. We observed the respondents’ ease of invoking memories of disruptors to productivity, 30 

while noting the rarity of the opposite, i.e. indicating specific facilitators of productivity. These 31 

findings point towards the need for modelling of individual productivity in mobile settings and, 32 

perhaps more broadly, in a way that involves both notions of productivity and un-productivity. 33 

Similarly, models should ensure the distinction between being productive in the work process and 34 

being productive in accomplishing an outcome, in order to avoid confounding those two elements 35 

and ensure completeness of their understanding. In fact, this is conceptually similar to the concept 36 

of goal and process utilities (Gärling, Axhausen, & Brydsten, 1996) hence suggesting a potential 37 

for re-employment of the associated modelling methodologies. 38 
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 1 

Regarding exploration of productivity in the specific context of mobile conditions, we 2 

observed a common tendency to plan mobile work activities. In other words, mobile work was 3 

rarely an activity that would occur spontaneously. A number of previous studies offered reasons 4 

behind those specific motivations for planning, related to personal attitudes to travel (Gustafson, 5 

2012), organizational expectations (Axtell & Hislop, 2007), or purpose of the trip (Molin, 6 

Adjenughwure, de Bruyn, Cats, & Warffemius, 2020). At a more granular level, we observed that 7 

the planning would usually reflect intricate interactions between the mobile environment, use of 8 

ICT and privacy concerns. Also, in some cases, this could be manifested in the mode choice itself, 9 

e.g. for longer commutes respondents favored modes enabling engagement in productive activities. 10 

This finding is in line with the recent findings supporting the hypothesis that on-board activities 11 

influence mode choice (Malokin, Circella, & Mokhtarian, 2019). In line with the previous 12 

observation, an overall productive episode of mobile work would thus involve successful 13 

completion of the planned tasks, including lack of disruptions to the work process. Nevertheless, 14 

this seemingly simple pattern described above hides substantial heterogeneity and complexity. For 15 

example, privacy concerns were perceived differently depending on the intended task and the 16 

associated technology, e.g. respondents could limit others overlooking their work using privacy 17 

screens, but the intimacy of a phone call was harder to ensure. The latter issue, also reported by 18 

Ohmori and Harata (2008), could be essential to a point of underpinning transport mode decisions 19 

or activity decisions, i.e. not to make phone calls during travel at all. 20 

 21 

When planning work tasks, our interviewees also considered the presence and quality of 22 

ICT. Within our respondent group, mobile work was typically associated with the use of a mobile 23 

device, such as a computer, smartphone or tablet computer. Despite the profile of respondents 24 

(employees of a global IT company), the interviewees did not seem concerned about the lack of 25 

connectivity in mobile contexts, e.g. airplanes, thanks to being able to organize their work around 26 

such restrictions. As a result, not being able to engage in a conference call because of privacy or 27 

connectivity issues could be seen as an opportunity to immerse in and focus on solitary activities. 28 

This finding can be also attributed to time on an airplane providing a rather unique work 29 

environment, otherwise hard to come across (Holley, Jain, & Lyons, 2008) in terms of being a 30 

prolonged episode in a relative isolation from external contact and typically without much 31 

variation in crowding or travel conditions. This finding supports the modeling approach of 32 

Banerjee, which allows for travel time productivity to be higher than the reference point office 33 

productivity (Banerjee & Kanafani, 2008). At the same time, although respondents were not 34 

concerned about the lack of connectivity, the use of devices was reported to be fundamental for 35 

mobile working, which might be the result of a progressive digitalization of mobile activities 36 

(Lyons et al., 2016, Keseru and Macharis 2019, Keseru et al. 2020). Overall, we observe that 37 

among the respondents, the key to ensuring productivity of work episodes while travelling was the 38 

predictability of the conditions and the ability to suitably plan ahead and equip oneself (Jain & 39 

Lyons, 2008) for those conditions. This finding reiterates the common theme in transport policy 40 

in terms of the need for information and predictability of travel conditions, though now in reference 41 

to their implications for on-board activities and productivity. For modelling frameworks, the 42 

findings highlight the need to incorporate appropriately the effects of planning, preparedness and 43 

alignment between traveler expectations and actual conditions. 44 

 45 
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An important theme recurring in the interviews concerned how frustration and anger 1 

resulting from interactions in crowded spaces or dense traffic were disruptive to productivity. A 2 

number of respondents pointed out how, in addition to such indirect interactions, more direct 3 

personal disputes with a colleague, partner or relative could also impact productivity, possibly 4 

across the entire working day. Being aware of such potential disruptions, respondents would adapt 5 

their activity and travel behavior so as to minimize potential distress situations, especially at the 6 

start of the day. Such intentions could underpin the choice of specific modes of transport, routes 7 

or times of travel. Hence, we observe a link between a number of travel behavior choices and the 8 

intention to achieve higher work-related productivity, both within mobile contexts but also across 9 

the entire workday. This finding supports the theoretical framework of Pawlak et al. (2015), which 10 

postulated and formalized the existence of such links, and more extensively frameworks that allow 11 

for activities being reallocated into travel episodes (Pudāne et al., 2018). Nevertheless, we also 12 

observed that respondents revealed a higher willingness to adapt work-related travel behavior 13 

(including commuting) rather than private life arrangements, possibly perceiving travel related to 14 

work as an appendix of work time. This behavior indicates the presence of limits to the willingness 15 

to trade-off between productivity maximization and adjustments to daily activities. At the same 16 

time, we observe that the effect on individual productivity of the impact of personal interactions 17 

indicates that transport operators or employers can only affect (and only to a varying degree), a 18 

subset of the drivers of this productivity. This may indicate presence of limits to the ability of 19 

facilitating on-board productivity as a means of achieving transport policy objectives such as 20 

‘supporting modal shifts to promote more sustainable transport alternatives, reduce carbon 21 

emissions or balance infrastructure utilization by encouraging more off-peak travel in conditions 22 

more favorable for travel time activities’ (Pawlak, 2020, p. 444). We also find that women in the 23 

sample felt more pressure, compare to men to produce productive output. Previous modeling 24 

frameworks has suggested that multitasking analysis may shed light on gender effects on time use 25 

(Rasouli & Timmermans, 2014). In light of the present findings, future studies may want to 26 

investigate differences in contamination of leisure time among men and women. 27 

 28 

Lastly, we also investigated the effect that mobile working, flexible work and constant 29 

connectivity had on our cohort of interviewees. In line with intuition, we found flexible work, 30 

including mobile work, to be more appreciated among interviewees with families, allowing 31 

extension of the working time into the daily commute and hence at least partly avoiding intrusion 32 

into non-work time. This finding may also be associated with the reported benefit of undertaking 33 

similar tasks consecutively, linking conceptually to the framework by Circella et al. (2012) in 34 

which the authors discuss interactions of tasks in relation to multitasking behavior. Nevertheless, 35 

even when intrusions of work-related tasks into private life occurred, the interviewees appeared to 36 

be capable of dealing with them, being clearly aware of their presence but apparently suffering 37 

particularly from it.  38 

 39 

In addition to the core exploratory findings discussed above, we can also provide 40 

suggestions regarding the indicators that future data collection efforts should consider. We observe 41 

productivity being a result of a complex interaction between the travel environment, work task, 42 

available equipment, and personal factors. The latter should reflect both the conventional set of 43 

individual and household-related attributes, but also information concerning physiological ability 44 

to undertake work in conditions that may be physically confined or uncomfortable on the grounds 45 

of health and well-being due to, e.g. motion sickness, claustrophobia or fear of flying. 46 
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Beyond the above factors, our analysis also indicates the need to acknowledge the 1 

significant effect of the individual’s state of mind. Therefore, we argue that research, including 2 

data collection, into mobile work and productivity has to account for the possibility of disruptive 3 

emotions due to prior (before the trip) environment conditions and interactions.  Secondly, our 4 

investigation reveals the substantial role of planning as we observed mobile work to be often a 5 

carefully organized activity, rather than a spontaneous happening. Thirdly, we argue that future 6 

work should account for travelers’ motivation to engage in work activities prior to the trip as well 7 

as an overall attitude towards the notion of work in the course of travel.  Lastly, researchers should 8 

consider looking at composite indices of productivity, accounting for both the process and output 9 

as well as subjective (perception) and objective indicators to comprehensively account for the 10 

multi-faceted nature of the concept of productivity. 11 

 12 

5. CONCLUSIONS 13 

Understanding and therefore modelling of individual productivity in mobile contexts 14 

requires acknowledging the complex set of processes that make an individual feel productive, or 15 

not. The findings of this study warrant distinguishing between concepts of productivity associated 16 

with process and outcome, noting that individuals find it much easier to report factors disrupting 17 

the process and making them un-productive. Hence for travel episodes to be reported as 18 

productive, an individual would need to successfully complete the assumed tasks while not being 19 

disrupted in the process of doing so. It turns out that the key towards this end is also the 20 

predictability of conditions and the ability to equip oneself, highlighting the role of reliable 21 

information and planning. This is why respondents could, for example, be productive without 22 

connectivity if this had been their expectation and could be mitigated in planning. However, being 23 

productive while travelling may be determined by prior events and interactions, which are beyond 24 

the control of the transport operator, the employer and often the individuals themselves. We have 25 

also observed that individuals were more likely to adapt their behavior in the context of commuting 26 

or business trips than for leisure trips. Alongside the inherent uncertainty characterizing transport 27 

systems, this may limit the extent to which transport policy can leverage on-board productivity as 28 

a means of achieving its objectives. Consequently, this research direction requires further 29 

exploration in an age where on-board productivity appears to be taking on increasing importance 30 

in a growing number of transport modes. 31 

There is a clear need, emerging as a result of the above, for extending the existing or 32 

proposing new travel behaviour modelling frameworks to allow modelling of individual 33 

productivity in mobile contexts, capable of reflecting sophistication of the concept of productivity 34 

but also incorporating the effects of prior events, planning, preparedness and alignment between 35 

expectations and actual conditions. Such a framework could link into existing models of time use 36 

and travel behavior, in which productivity is currently represented in a crude or implicit fashion at 37 

most. In addition, future frameworks should collate existing research, incorporating parts of this 38 

fragmented knowledge, in order to create a holistic framework to modelling productivity of travel 39 

time. The status quo inhibits the ability of transport policymakers to provide suitable guidance to 40 

transport operators or users, which will become a more pressing issue with advances in vehicle 41 

automation, proliferation of flexible working or further developments in ICT.  42 
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