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ABSTRACT 

Application of econometric models has a rich background in different aspects of policy analysis and 

management fields. In particular, the concept of “market penetration”, which investigates how well a 

management policy is welcomed and adopted in the market, is an index of policy success. Thus, employing 

powerful statistical approaches which are capable of providing reliable results, is intrinsically of the essence 

for policy planners and decision makers. This study provides a comprehensive review of statistical approaches 

used in a special case of work arrangement policy in organizations, known as “telecommute” or “telework”. 

This paper delves into the 30 year history of telework policy in the US and all over the world, and investigates 

the modeling techniques and statistical tools which have been used to predict potential market share of telework 

adoption. A detailed summary of modeling techniques, variables and contributing factors, popular statistical 

issues which need to be taken care of, as well as the impacts of sample size and sample statistics is discussed. 

 

Keywords: Data Analysis, Discrete Choice Analysis,Econometric Modeling, Predictive 

Analytics,Technology Adoption, Telework  

 

I.  INTRODUCTION 

Telecommuting, has been considered and discussed by researchers and policy planners as an alternative work 

arrangement in the past twenty to thirty years.  In particular, several attempts have been carried out to predict 

workers‟ behaviors when they are offered the opportunity to work from home, technically referred to as 

“telecommuting”. This research brief provides a technical summary of methodological efforts conducted in the 

academia in order to predict market shares of telecommuters among the labor force. 

 

II. LITERATURE REVIEW 

 

The review provided here is based on a comprehensive investigation of methodological and theoretical papers 

and reports on telecommuting estimation approaches. Accordingly, the dominant methodology is discrete choice 
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modeling which ranges from simple binary or multinomial logit (probit) models to advanced joint modeling 

structures. In this section, we review the major learnings from the literature in addition to enumerating the 

details of major publications since late 80s. 

The evolution in the development of telecommuting forecast models can be observed from a variety of 

perspectives, including the following: 

 

2.1 Data  

Early telecommuting studies relied on stated preference (SP) data [1,2,3]. However, inconsistencies were 

observed between the findings from SP-based data and RP-based analyses. This has led to an overall shift 

towards revealed preference (RP) data since the mid-90s.  [4, 5,6]. Inconsistencies usually originate from the 

conceptual gap that exists between the preference to telecommute and actual telecommute adoption. In a 

telecommuting survey in San Diego California, Mokhtarian and Salomon (1996) showed that 88 percent of 628 

survey respondents preferred to telecommute, while only 13 percent actually did [7]. 

Data limitation is another fundamental drawback in telecommuting studies, which might manifest in terms of 

sample size or information resolution. Initially, studies were usually based on small-scale samples from one or 

two specific organizations [1,3,4, 5, 7,8, 9, 10,11, 12]. These organization-specific databases bring some helpful 

advantages, in that they usually contain detailed professional and task-related information and attitudinal 

behaviors of both managers and employees. However, they hamper the generalization of the analysis results and 

might raise questions on model transferability. 

With the above being said, the tendency to utilize statewide or national sample sizes is a major improvement in 

telecommute forecast models [6,13,14,15,16, 17, 18]. 

 

2.2 Telecommuting Definition 

Preliminary studies rarely presented standard definitions of telecommuting activity. The intensity (frequency) of 

telecommuting, for instance, was defined based on discrete categories with thresholds being study-specific 

[4,10,15]. The fact that classification criteria were different from one study to another would lead to several 

confusions, specifically when it came to results comparison among different studies. Several solutions have 

been proposed, e.g. some researchers suggested using the number of telecommuting days (either per week or per 

month) as a frequency instead of discrete categories [6,17, 18]. Another problem was that researchers did not 

differentiate between home-based workers (those who do not have a physical workplace outside home) and 

those who have a fixed office but do work at home instead of commute to work (real telecommuters).  

Providing clear definitions of telecommuters and their subcategories, could be named as major enhancements of 

models in the research background. 

 

2.3 Multiple Dimensions  

It should be noticed that telecommuting, just like any other behavioral decision-making process, is a 

complicated multidimensional phenomenon and could be viewed from several perspectives. Early studies 

mainly emphasized on “preference” and “choice” [1,3, 5, 7, 8,9, 10, 11,19,20]. Other dimensions including 

“frequency”, which denotes the intensity of telecommuting activity, or “option”, which is an index of the 
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availability of telecommuting opportunity at work, were later added to the literature [4,6,12,13,14,15,16,17, 18, 

21,22, 23, 24, 25]. Some researchers have discussed the role of short-term daily dimensions of telecommuting in 

comparison with long-term (lifestyle) dimensions [26, 27, 28]. 

 

2.4 Different Adoption Forms 

Telecommuting can be performed in a number of distinctive ways. It could be done on a full-time basis where 

the worker telecommutes on every single day of the week or it could be part-time where the person may 

telecommute only on some specific days. Even on a random day, a worker may adopt full-day or part-day 

telecommuting. Full-day is referred to the situation that the worker totally works from home (i.e. the commute 

trip is removed) while part-day telecommuter is one who splits the daily work between home and workplace 

during the day (the commute trip still exists but can be shifted). Furthermore, a worker can have a “regular” 

long-term telecommuting schedule which is woven into his/her lifestyle while “non-regular” telecommuters are 

those who may randomly telecommute on a specific day with no long-term decision for that. 

Early studies latently assumed that telecommuting is a regular full-day arrangement, while recent researchers 

have distinguished between part-day and full-day workers, specifically through the fact that the impacts of the 

two policies are totally different on the traffic network [29, 30, 31, 32, 34, 35,].  

 

2.5 Modeling Techniques 

Similar to any other field of science, telecommuting studies have been influenced by technical improvements in 

statistical knowledge and predictive analytics. Early studies mainly focused on descriptive statistics and simple 

models such as Multinomial or binary logit structures, however the literature has been gradually enriched 

through application of sophisticated econometric tools and methodologies. Details could be viewed in Table 1. 

 

2.6 Evolution of Variables  

In general, telecommuting behavior can be explained based on socio-economics and demographics as well as 

individual and household characteristics. In presence of detailed organizational information, job-related 

parameters and managerial attitudes can also be incorporated to the model. Inclusion of the latter is not easily 

feasible as accessing those parameters requires identification of different types of employers‟ strategies, and 

collecting high resolution data through detailed work-related surveys. Doing this at large scale implies high 

expenses in terms of both time and money. Hence such surveys usually focus on small sample sizes. Research 

studies that deal with relatively huge sample sizes are likely to use general job-related variables, which could be 

simply obtained from national or statewide surveys. In some cases, accessibility, land-use, and built 

environmental variables are also included in the model. 

 

III. CONCLUSION 

 

This research report provides a summary of applied methodologies in the field of telecommuting forecast. As 

discussed, the dominant approach is discrete choice models, which range from simple structures to complicated 

statistical frameworks. Based on the findings, telecommuting is a multi-dimensional concept which can be 
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adopted in different forms. The definition of telecommuting has evolved through the years and found a stable 

standard format. Telecommuting behavior can be predicted based on socioeconomic and demographic attributes 

as well as job-related parameters. There is a tendency to use national/statewide data surveys for telecommuting 

studies in order to improve models‟ transferability. 

Table 1. Summary of Literature Review 

Publication 
Methodology/Econometric Modeling 

techniques 

Sample 

Size 

Telecommuting 

Dimensions 

Sullivan et al. 1993 [8] Multinomial Logit Model 554 Preference 

Bernardino et al. 1993 [1] Ordered Response Probit Model 554 Preference 

Mokhtarian & Salomon 

1994 [3] 

Descriptive statistics & Correlation 

Analysis 
628 Preference & Choice 

Mokhtarian & Salomon 

1996 [9] 
Binary Logit Model 628 Preference & Choice 

Mannering & Mokhtarian 

1995 [4] 
Multinomial Logit Model 809 Frequency 

Mokhtarian & Salomon 

1997 [5] 
Binary Logit Model 628 Preference 

Mokhtarian et al. 1998 

[10] 

Descriptive statistics & Correlation 

Analysis, Hypothesis testing 
628 Preference 

Belanger 1999 [19] 
Descriptive statistics & Correlation 

Analysis, Hypothesis testing 
71 Choice 

Yen 2000 [14] Ordered Probit Model 2715 Choice & Frequency 

Drucker & Khattak 2000 

[13] 

Oredered Logit, Ordered probit, 

Multinomial Logit 
29'994 Choice & Frequency 

Wells et al. 2001 [11] 
Descriptive statistics & Correlation 

Analysis, Hypothesis testing 
797 Preference 

Grippaldi 2002 [20] 
Descriptive statistics & Correlation 

Analysis, Factor Analysis 
400 Preference 

Popuri & Bhat 2003 [6] 
Joint Sample Selection Model (Binary 

& Ordered Bivariate Probit) 
6532 Choice & Frequency 

Peters et al. 2004 [21] Binary Logit Model 849 
Option, preference & 

choice 

Wernick 2004 [22] Binary & Ordered Logit Model 23451 Choice & Frequency 

Walls et al. 2006 [15] 
Two- Staged Model (Binary & Ordered 

probit) 
2448 Choice & Frequency 

Mamdoohi et al. 2006 

[12] 
Nested Logit, Multinomial Logit 245 Option 

Zhou 2008 [16] Generalized Oredered Logit Model 92'321 Choice & Frequency 

Vana et al 2008 [23] Nested Logit, Multinomial Logit, Mixed 305 Frequency 
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Multinomial logit 

Haddad et al. 2009 [24] Ordered Probit Model 570 Choice & Frequency 

Tang et al. 2011 [25] 
Nested Logit, Multinomial Logit, Two-

staged 
1064 Choice & Frequency 

Sener & Bhat 2011 [17] 

Copula Based Joint Sample Selection 

Model (Binary & ordered bivariate 

probit) 

9624 Choice & Frequency 

Singh et al. 2012 [18] 
Joint Sample Selection Model (Binary 

& Ordered Probit) 
2563 

Option, Choice & 

Frequency 

Asgari et al. 2014 [26] 
Joint Sample Selection Model (Binary 

& Ordered Probit) 
15844 

Choice, Frequency, 

Daily Engagement, 

Additional Commute 
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