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Abstract 

The penetration of Information and Communication Technologies (ICT) into all aspects of human activity as well as the influence of ICT adoption on personal activity patterns and related travel has been widely acknowledged. Most studies, so far, have been devoted to investigation of ICT impacts on mandatory (e.g., work) and maintenance personal activities (e.g., shopping). Discretionary or leisure activities (e.g., watching television) have been hardly investigated and teleleisure (i.e., ICT-enabled leisure activities) has been the least studied ICT-application. While the number of studies directed at exploring ICT impacts on leisure activities and leisure-related travel is low, leisure and the leisure-related travel deserve careful and thorough research.
This exploration involves developing a new classification of leisure activities according to three activity modes - location-based, ICT-based, and movement-based - and according to three flexibilities: spatial, temporal and context. In addition, based on a literature review about the time allocation concept, the personal utility maximization concept, and travel behavior theory, this exploration includes development of the Flexibility-Time Allocation Model (FTAM) a comprehensive basis for the investigating cross-substitution and cross-complementarity among personal activities. Structural Equation Modeling (SEM) is proposed for analyzing personal time-budget, accounting for direct, indirect, and total impact of investigated FTAM factors.
Keywords 

Teleleisure, ICT impacts on leisure, personal time-allocation, SEM 

1. Introduction
Information and Communication Technologies (ICT) have penetrated into and have had impact on almost all spheres of human life. Reichman's (1976) trichotomy of personal activities, which is built on the principle of individual motivations or purposes to engage in an activity, such as expectations to earn money, satisfy physiological needs, enjoy, and relax, is developed and adopted in this study:

· Mandatory activities include work and work-related activities (subsistence), which provide the economic basis for the remaining personal activities; noegenesis (e.g., school or university) is also included.     

· Maintenance activities refer to purchasing and consumption of goods and services aimed to satisfy individual/household physiological needs (e.g., shopping, banking, medical services), or biological needs (e.g., sleep, hunger, thirst, personal care), and obligations associated with being a member of a family and society (e.g., housework, passengers pickup and dropoff).

· Leisure activities encompass discretionary activities (e.g., going to restaurants, physical fitness, watching TV/video). 
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While much work was published with regard to ICT impacts on mandatory and maintenance activities (Salomon, 2000; Mokhtarian et al., 2004), the role of ICT in the context of leisure activities remains mostly understudied (Hjorthol, 2002; Senbil and Kitamura, 2003; Mokhtarian et al., 2004). However, leisure does hold an essential segment of human activities and the share of technology-based leisure activities grows from year to year in comparison with non-technology-based (location-based and movement-based) leisure activities.
Source: Developed basing on Drew (2005), Statistical Data of U.S. Department of Labor  http://www.bls.gov/news.release/atus.nr0.htm, and Japan Time-Use Survey http://www.stat.go.jp/english/data/shakai/index.htm , accessed 25/11/05

Figure 1  Daily personal time allocation 

Statistical data from all over the world show that regardless of cultural differences there is a growth in average time allocated to leisure while the average time allocated to mandatory and maintenance activities decreases, reflecting the increase in the perceived importance of leisure (Drew, 2005). Figure 1 shows that on average people allocate the most part of their personal time (5.32 hours) after sleep on leisure activities, while, for example on work and work-related activities about 3.6 hours. As a result people allocate more than a third of their overall personal time excluding sleep on leisure activities. An increase in quantity of leisure activities and their spatial distribution also accompanies the growth of time devoted to leisure, an aspect of great interest from a transportation perspective. 
Moreover, travel associated with leisure takes a significant part of daily travel. As can be seen in the Figure 2 in 2001, about 27% of all daily trips in the US were related to social and recreational activities, as visiting friends and relatives, going to the movies or other entertainment, taking vacation, or participating in sports activities. Moreover, in comparison to the previous survey conducted in 1995, it is possible to notice that the percent of social and recreational travel has increased slightly from about 25 to 27 percent. In addition almost a third of personal trips concerning daily person miles has been made for social, recreational, and visiting activities (accessed on 17 December 2005 from US DOT http://www.dot.gov/ 1995 (NHTS) and 2001 (NHTS)).
       
[image: image1]
Source: US DOT NHTS http://www.bts.gov/publications/pocket_guide_to_transportation/2005/html/table_12.html
Figure 2 Purpose of personal trips by percent

People devote almost half of leisure time to technology-based leisure activities, the most prevalent among which is watching TV. Drew (2005) shows, that more than 40% of leisure time is allocated to watching TV and Istrate (2003) shows that about 47% of leisure free time is devoted to watching TV/video. Drew (2005), who based his research on a Dutch Time Use Survey, illustrates changes in time allocations across leisure activities over 1975-2000 and shows that while time of almost all leisure activities has remained the same or declined, time spent on electronic media has grown.  

The main goal of this paper is to develop conceptual framework as at its pre-stage toward further developing in an empirical study regarding the impacts of ICT on leisure activities and leisure-related travel. The study has two main objectives:

· Develop a conceptual classification scheme for exploring the spatial, temporal, and context flexibility dimensions of leisure activities.

· Basing on this new classification, to develop a conceptual tradeoffs model among leisure activities and vis-à-vis travel behavior.
The investigation of ICT impacts on leisure and travel has practical policy-making importance with regard to such problems as traffic congestion, environmental pollution, urban and land-use planning.

The organization of this paper is as follows. The scientific background in Section ‎2, defines leisure, its taxonomy, and impacts of ICT on leisure and the associated travel. Section ‎3 refers to preliminary results of the study. Section ‎0 is dedicated to research methodology for the proposed Flexibility-Time Allocation Model (FTAM). Finally, Section ‎5 illustrates some conclusions, the importance of the study and its expected contribution. 
2. Scientific background

2.1. Leisure taxonomy

Basically, with one exception (Mokhtarian et al., 2004), travel behavior research and transportation research do not go deep into understanding and consideration of the leisure concept. However, adoption of leisure definition and taxonomy is essential for the study, which will be focused on three leisure perspectives: time, activities, and state of mind (Ragheb, 1996; Parr and Lashua, 2004).

From the time perspective, some studies consider leisure time to be time free from mandatory and maintenance activities (Cassidy, 2005). Roberts (1999) notices that this ‘residual’ definition is not suitable for the unemployed and retired persons and, in the light of the last technological, economic, and social changes, calls for a new definition of leisure. Götz et al. (2002), who based their research on timeout concept offered by Bardmann, believe that leisure becomes a necessary “time out” in from being constantly busy. Some studies use leisure time and free time interchangeably and synonymously (e.g., Romono, 2002; Parr and Lashua, 2004). Parr and Lashua (2004), however, asked respondents to respond on a list of questions concerning their understanding of leisure and only 66.5% of respondents have confirmed that leisure is free time. 

Since the time perspective of leisure is rather vague, some researchers consider leisure from the activities perspective. Mannell and Kleiber (1997) consider objective leisure as an activity or episode containing a set of pleasure activities that is typically measured through personal/household time-budgets or various activity dimensions. They consider subjective leisure as a mental, spiritual experience and comprehension of essence and the meaning that brings pleasure (satisfaction etc.) while engaging in an activity.

Kelly and Kelly (1994) identified four major characteristics of leisure – satisfaction, commitment, social relationships, and experience/involvement. Shaw (1985) asked respondents to classify work, leisure, mix of leisure and work, and neither work nor leisure, revealing four factors defining subjective leisure: freedom of choice, intrinsic motivation, enjoyment, and relaxation. To a certain extent, however, all these dimensions can be characteristic of mandatory and maintenance activities as well (Mokhtarian et al., 2004). Moreover, Kelly and Kelly (1994) have come to conclusion that leisure is not an ordinary domain of human life, is absolutely different from other domains, like work or shopping, and should not be oversimplified when considered as a set of particular unique meanings.  

Parr and Lashua (2004) asked recreational practitioners (RP) and non-recreational professionals (NRP) to express their understanding of leisure. Both groups of respondents expressed full agreement with respect to the following statements: “what is leisure for one person may not be leisure for someone else”, “leisure and quality of life are related concepts”, “leisure may have different meanings and value, dependent upon one’s cultural background” and “leisure is an attitude that may be experienced in a variety of life domains such as work, education, family, religion, etc.” (Parr and Lashua, 2004 pp. 10-11). More than 95 % of respondents agreed that “leisure is doing a favorite activity” “leisure is a state of mind” and “leisure is an activity, place, or time period in which one can forget about stressful life situations.” Just 66.5% of respondents confirmed that “leisure is free time” and more than 60% disagreed that “leisure is the freedom to do whatever you want, whenever you want, with whomever you want”. These findings may suggest that not all leisure activities should be considered as discretionary activities. More then 95% of RPs objected to the statements: “work is productive and thus a high priority, while leisure is unproductive and thus a lower priority” and “leisure is less important than work”. Finally, almost 70% agreed that “shopping is a leisure activity for most Americans”, confirming earlier research concerning leisure shopping (Salomon and Koppelman, 1988).

Mokhtarian, Salomon et al. (2004) have compared the search for definition of leisure with the statement of the US Supreme Court Justice Potter Stewart about pornography: “we may not know how to define it, but we recognize when we see it” (Mokhtarian et al., 2004 p.6). One of the main reasons this is the blurriness of the boundaries between leisure and non-leisure activities as well as between subcategories of leisure which lead to methodological difficulties with respect to the analyzing of leisure phenomenon. As detailed in the next paragraphs, according to Mokhtarian, Salomon et al. (2004), the multi-attribute nature of a single leisure activity, the subjective personal perception of an activity, the various motivations for the same activity in different situations, the sequential interleaving of activity fragments, and the simultaneous conducting of multiple activities restrict the differentiation of leisure activities.  

What is leisure for one is not necessary leisure for another. For different people, under the certain circumstances, almost all leisure activities could be perceived as mandatory
 or maintenance and vice versa. Gardening, playing football with own children, shopping, meeting with friends or relatives perceived by various individuals as maintenance or leisure and even travel could have leisure features (Mokhtarian and Salomon, 2001; Mokhtarian et al., 2001; Handy et al., 2003; Ory and Mokhtarian, 2005; Mokhtarian, 2005a). Some people perceive work as leisure, escaping from the home routine or annoying family members. Participants in joint activities may have different experience (Gliebe and Koppelman, 2002) with business lunch or golf with business partner is a way to satisfy some work-related needs or desires (e.g., promotion, conclusion of the transaction), for one, and is leisure or maintenance (eating out) for another. Engaging in a chess game, one could be provoked by intellectual or creative motivation, according to the taxonomy of Tinsley and Eldredge, 1995) but, on the other hand, it could be a situation when s/he wants to play chess with a particular partner and hence to satisfy social needs. 

Escalating activity fragmentation became possible, basically, as a consequence of ICT penetration into our lives. Owing to the constant growth of the ICT use, short fragments of various activities intertwine with each other creating chaotic sequence across the activities. Work from nine to five can no longer be considered as a single episode of work and work-related activities since during these eight hours one can check a balance through telebanking, purchase some goods through teleshopping, find a baby-sitter online, or reserve a hotel for a weekend on the Internet. Being at home, one is able to suspend watching a movie to answer a work-related call.
Another aspect that makes the boundaries between activities permeable is multitasking, when several activities or fragments of activities are conducted at the same time. Doing several things simultaneously is very inherent to human nature. One may prepare an evening dinner while watching TV or taking care of children. It is very hard to imagine some activities without overlapping. For instance, driving to work place in a car and listening to the radio or music, speaking by phone, or conversing with passengers. 

Mannell and Kleiber (1997) criticize the majority of time-based and activity-based studies due to subjectivity, leading some studies to consider leisure from a state of mind perspective. Parr and Lashua (2004) suggest that for overcoming external subjectivity, researchers should shift this problem on shoulders of respondents (internal subjectivity). Mokhtarian, Salomon et al. (2004), while agreeing that taking into account individuals’ perception of leisure should bear fruit and assist in understanding of extended personal choices regarding engagement in leisure activities as well as analyzing ICT impacts on leisure, note that classifying the same activity differently depending on its perception by different people is very impractical for research using the large-scale datasets (Mokhtarian et al., 2004 p.5). 

Thus, even though revealing of internal subjectivity could allow deeper investigation of leisure activities
, this study leans on the authors' external subjectivity
, based on the investigated leisure-related literature. Furthermore, since considering the concept of leisure from the time, activities, and state of mind perspectives separately, leaves many blanks in understanding and defining the leisure phenomenon, the definition given by Ragheb (1996, p. 253), who has tried to unite these perspectives and shared the position of Godbey (1994) who considers that search of meaning in leisure actually is leisure, is accepted for the purposes of this study:

“…leisure is the individual’s mental, physical, social, and spiritual realization while fulfilling his/her self, characterized by discovering subjective purposes for existence, position in life (esteem), and relationships with others (having love and belongingness) through the relatively freely chosen leisure and recreation endeavors of personal significance, exercising self-determination and intrinsic motivation, and claiming self-responsibility in those pursuits”.

Most contemporary travel behavior studies have focused on mobility of an activity in terms of location flexibility without accounting for the time and context dimensions (Kakihara and Sørensen, 2001). Doherty (2003) proposes to also consider “the more salient attributes of activities that serve to better explain complex travel behaviors” (Doherty, 2003 p.1) and to explore temporal and interpersonal flexibility of personal activities. Spatial and temporal flexibilities, considered as dimensions which could explain complex personal behavior, have been discussed in transportation research (Vilhelmson, 1999; Kakihara and Sørensen, 2002; Doherty, 2003). However, we have found only two works by Vilhelmson (1999) and by Doherty (2003) that investigated these dimensions empirically. Mokhtarian et al. (2004), who reveal 13 diverse dimensions, grouped dimensions into: location, time, social context, traits intrinsic to the activity, and benefit/cost tradeoffs (Table 1).

Table 1  Relevant dimensions of leisure  
	Group
	Dimensions

	Location
	Location (in)dependence, mobility-based vs. stationary

	Time
	Time (in)dependence, planning horizon, temporal structure and fragmentation, possible multitasking

	The Social Context
	Solitary vs. social activity, active vs. passive participation

	Traits Intrinsic to the Activity
	Physical vs. mental, equipment/media (in)dependence, informal vs. formal arrangements required 

	Benefits and Costs
	Motivation, costs

	Source: Mokhtarian et al., 2004


2.2. ICT impacts on leisure activities and the associated travel 
The concept of interactions between ICT and travel, originally presented by Salomon (1986) and further developed and modified by Mokhtarian (1990) and Salomon (1998; 2000), is well accepted in the transportation literature (Golob and Regan, 2001; Bhat et al., 2003; De Graaff and Rietveld, 2003; Mokhtarian et al., 2004) in spite some critics (e.g., Lyons, 2002). Although ICT is well recognized as changing travel behavior, there is still vagueness regarding the substitution and complementarity of these changes (Salomon, 2000; Mokhtarian et al., 2004; Krizek et al., 2005). One typology, for first-order interactions, includes four major direct impacts of ICT: substitution, complementarity, modification, and neutrality.

· Substitution – ICT may cause a location-based activity to be substituted by an ICT-based counterpart activity, thus eliminating travel. In addition, an ICT-based activity might be new without a location-based analogy. 

· Complementarity (Generation) – ICT may lead to conducting new location-based activities, which may not occur otherwise, thus generating travel. 

· Modification - ICT may alter travel by a shift in different aspects of travel and activities, such as trip timing, trip chaining, and travel mode, with travel neither eliminated nor replaced by ICT but modified in different ways. 

· Neutrality –ICT may have no effect on personal activities and their associated travel.

The second and third-order interactions, which refer to changes in land use, residential and work location, and possible transformations of social norms and values (Salomon, 2000), are excluded from the present research scope as well as indirect interactions due to ICT impacts on travel supply (e.g., intelligent transportation system). 

According to Mokhtarian et al. (2004), most researchers consider investigating ICT impacts on mandatory and maintenance activities as the most important in the context of potentiality solving problems such as congestion, land-use, and environmental pollution. While understanding of ICT impacts on leisure activities are still blurred.  Table 2 maps relevant studies on the articles according to nature of study (conceptual or empirical). For empirical studies, the mapping is also according to ICT impact and modeling approach. Complementarity seems to be the most prevalent impact of teleleisure. ICT-impacts research has used such modeling approaches as: Discrete Choice Models (DCM), as Binominal Logit/Probit/Gombit, Multinomial, or Poisson, Continuous Choice Models; Structural Equation Models (SEM); or Singular Equation Approach (SEA), as regression, factor analyses, or simple descriptive statistic analyses.

Table 2  Summarizing of the relevant literature related to the investigation of teleleisure studies  

	                                         Nature of study
	Character of the ICT impact
	Modeling approach

	Conceptual
	Empirical
	
	DCM
	SEM
	SEA

	Kitamura et al., 1996
	Handy and Yantis, 1997
	No substitution
	●
	
	

	Bhat and Misra, 1999
	Hjorthol, 2002
	complementarity
	
	
	●

	Yamamoto and Kitamura, 1999
	Senbil and Kitamura, 2003
	complementarity
	
	●
	

	Mokhtarian et al., 2004
	Krizek et al., 2005
	No substitution
	
	
	●


Source: Andreev et al., 2006
Participation in personal activities can be viewed via the lens of the time allocation theory, which is derived from the economic utility concept (Pas, 1998; Bhat and Koppelman, 1999; Golob, 2001; Goulias, 2002), and according to which, upon allocating their time, people try to maximize total utility. This theory was assumed in most investigations of tradeoffs between in-home and out-of-home leisure activities (e.g., Kitamura et al., 1996; Bhat and Misra, 1999; Yamamoto and Kitamura, 1999; Goulias, 2002; Bhat et al., 2003; Misra et al., 2003). Several modeling approaches have been used in ICT-impacts research. Senbil and Kitamura (2003), for instance, uses Poisson modeling, Tobit regression, and SEM (Structural Equation Modeling) to estimate the impacts of cellular and home telephone on travel behavior and found that the use of telephones leading to enhancement of discretionary travel. 

Kuppam and Pendyala (2001), based on travel behavior theory, have proposed a SEM conceptual framework (Figure 3), allowing investigation of the relationships between socio-demographics, activity participation, and travel behavior. 
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Source: Kuppam and Pendyala, 2001

Figure 3   Framework for between in-home and out-of-home tradeoffs

The study of Handy and Yantis (1997) found that there is no substitution between movie watching at home and going to the cinema and even an increase in travel despite ICT. They argue that these two activities are not substitutable since some attractive attributes of going to the movie (e.g., big screen, atmosphere of a public place accompanied with joint emotional reactions, or surrounding sound of eating popcorn) are still unattainable for movie watching at home. They expect the substitution effect to emerge as soon as ICT development will progress to satisfy those unattainable attributes.
3. Preliminary results 

3.1. Classification of leisure activities

Based on Doherty (2003) and Mokhtarian, Salomon et al. (2004), we have been able to define and develop measures for the spatial, temporal and context flexibility of a leisure activity as an integral part of the developed tradeoff framework Flexibility-Time Allocation Model (FTAM). Spatial flexibility of a leisure activity is at its highest if the answer to the question of “where” the person is engaged in the activity is “anywhere”. Temporal flexibility of a leisure activity is at its highest if the answer to the question of “when” the person is engaged in the activity is “anytime”. Context flexibility of a leisure activity is at its highest if the answer to the question of “how” the person is engaged in the activity is “anyway”. For different kinds of activities the “how” question could be interpreted broadly by “under what circumstances”, “with whom”, “in which way”, or “for what reason”, making context flexibility a multidimensional attribute.

Figure 4 depicts the three-dimensional nature of leisure flexibility. In the absence of measures for spatial, temporal, and context flexibilities, such measures are proposed below, considering 27 combinations altogether with three levels for each dimension: H – High, M – Medium, and L – Low (or fixed). The flexibility score for playing chess against a human partner on Friday at a pre-set time, for instance, is LLL - low in all dimensions (lower back corner in Figure 4). Flexibility becomes HLH (upper left corner in Figure 4)  - high in terms of space and context but low terms of time, if the partner insists on playing at the pre-set time via the Internet while being at different locations. Unless people play chess for socializing, the flexibility score becomes HHH - high in all dimensions (upper front corner in Figure 4) if it is possible to play chess against a mobile phone. 


[image: image2]
Figure 4 Three-Dimensional Flexibility of an Activity
In addition, each leisure activity is classified according to three underlying activity mode. While categorization of activities into location-based and technology-based modes is widely accepted in the transportation literature (Mokhtarian, 2000; Salomon, 2000; Mokhtarian et al., 2004), some researchers (e.g., Mokhtarian, 2001; Mokhtarian and Salomon, 2001; Mokhtarian et al., 2001; Mokhtarian et al., 2004; Mokhtarian, 2005a, 2005b) find it necessary to consider travel not just as means of reaching destinations of location-based activities but also as a leisure activity in and by itself. Hence, leisure activities will be classified in this study into location-based, technology-based, and movement-based modes. 

Theoretically, therefore, there could be 81 (
[image: image3.wmf]273

´

) groups of leisure activities (Figure 5): 27 location-based, 27 technology-based, and 27 movement-based groups of leisure activities. Activities as watching TV, playing computer games, listening to radio music, for instance, would all belong to one group technology-based activities with an HHH score for location (H), time (H), and context (H) flexibility. On the other hand, activities that must be conducted on a Friday afternoon, as celebrating a birthday or playing chess with a specific friend in a specific place, would all belong to one group location-based activities with an LLL score for location (L), time (L), and context (L) flexibility. In reality, the number of activity groups is not expected to exceed 20 because most of the 81 activity groups (cells in Figure 5) are expected be empty, due to the non-existence of leisure activities which are suitable for the characteristics of some groups. For instance there would be no group of technology-based leisure activities with an LHH score. 
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Figure 5  81 groups of leisure activities

In the absence of measures for the spatial, temporal, and context flexibility of leisure activities in the literature, we propose next measures based on certain parameter values, determining the initial values of the parameters (7, 0.1, 0.9, and 1) based on Doherty's (2003) distributions related to spatial and temporal flexibility indicators. However, these values might change in the course of the further empirical study. 

Spatial flexibility in this study is based on a count of geographical locations (L) where a given leisure activity could be carried out and is: 

· Low or fixed, if L = 1 

· Medium, if 1 < L < 7 

· High, if 7 ≤ L ≤ anywhere 

High flexibility is not yet universally feasible because ICT is not yet available anywhere. However, the feasibility of high flexibility is constantly growing due to the increased diffusion of wireless technologies. For example, projects for enabling Internet access anywhere and anytime in Minneapolis and Philadelphia have been reported (http://nwc.advancedippipeline.com/160900061 accessed 14.04.2005).

Temporal flexibility in this study is based on a Temporal Flexibility Indicator (TFI), borrowed from Doherty (2003), which varies between 0 and 1. TFI  reflects temporal flexibility due to evidence that long activities or their fragments are less flexible in terms of time than short activities or their fragments (Mokhtarian et al., 2004). TFI is calculated as the difference between 1 and RTA, where RTA is the ratio of the average activity duration and the duration of time window in which that activity could be performed, which is defined as a maximum duration via the difference between the earliest start-time and latest end-time of that activity. The closer TFI of an activity is to 1 the more flexible is that activity in terms of time. In contrast, the closer TFI is to 0 the less flexible, or more fixed, in time a given activity is. Hence, temporal flexibility is:

· Low or fixed, if 0 ≤ TFI ≤ 0.1

· Medium, if 0.1 < TFI < 0.9

· High, if 0.9 ≤ TFI ≤ 1
Context flexibility in this study is a function of the Context Flexibility Indicator (CFI). CFI is developed in this study, on the basis of five dimensions that Mokhtarian et al. (2004) presented (Table 1), three social-context dimensions: solitary versus social activity, active versus passive participation, and physical versus mental activity, and two intrinsic-traits dimensions: technology independence versus technology dependence, required informal versus formal arrangements. A value of 0 would be assigned to a dimension if activities could hardly be impacted by ICT and/or necessarily involve travel, reflecting fixation of activities, a 1 value would be assigned otherwise, and CFI would be calculated by summing these values for all five dimensions (see Figure 6).


  


Figure 6 Dimensions relevant to context flexibility

Hence, context flexibility is:

· Low or fixed, if 0 < CFI < 4

· Medium, if 4 ≤ CFI < 5 

· High, if CFI = 5 

3.2. Flexibility-Time Allocation Model (FTAM)

The time allocation conception, derived from the consumer maximization concept, embodies a good foundation for conceptual modeling (Van Wissen et al., 1991; Golob et al., 1995; Chen and Mokhtarian, 2000; Chen and Mokhtarian, 2002; Mokhtarian and Chen, 2002; Jara-Díaz, 2003; Chen and Mokhtarian, 2005). Based on a literature review about the time allocation concept, the personal utility maximization concept, and travel behavior theory, both simple and complex frameworks have been developed for this study by adapting the framework presented by Kuppam and Pendyala (2001) (Figure 3), inserting modifications related to the concepts of spatial, temporal, and context flexibility. 

Figure 7 depicts the proposed simple tradeoff framework. The top part (#1) of Figure 7 represents the socio-demographics, as age, gender, annual household income, or marriage status, which affect the tradeoffs represented in the middle part (#2) of Figure 7 between time allocations to various activity types. The bottom part (#3) of Figure 7 represents tradeoffs-affects travel behavior, split according to mandatory, maintenance, and leisure activities. In this research, travel as an end, i.e., a leisure activity in the movement-based category, is differentiated and separated from travel as a means, i.e., a maintenance personal activity used to reach the destination of a leisure activity (Mokhtarian et al., 2004). 
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Figure 7 Proposed (simple) tradeoff framework
Figure 7 depicts the simple tradeoff framework is the basis for the more complex Flexibility-Time Allocation Model (FTAM), proposed for both weekdays and weekends. In FTAM, the demographic variables become one of three explanatory variables, in addition to variables related to residential-location variables and personal attitude variables. While mandatory and maintenance activities remain as in Figure 7, there would be at the most 20 groups of leisure activities in Figure 8 as explained above. 
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Figure 8  Proposed (complex) FTAM tradeoff framework

FTAM, the leisure time-allocation model, proposed for both weekdays and weekends, will serve in as a comprehensive basis for the investigation of cross-substitution and cross-complementarity among personal activities. As explained below, FTAM would be tested and analyzed by Structural Equation Modeling (SEM) to explore direct, indirect, and total impact of investigated factors. It is outside the scope of this paper to list all the FTAM hypotheses both because of the large number of effects to be tested
 and because, prior to any data collection, it is pre-mature to hypnotize the nature, whether positive or negative, of most effects. All research findings regarding FTAM would be summarized in the tables (examples of which can be seen in Appendix A: A1 and A2), reflecting effects of exogenous variables (e.g., age, gender, income) on endogenous variables (e.g., duration of mandatory activities), and endogenous on endogenous. 

4. Research methodology
4.1. Data collection

For the collect data for the further empirical validation of the proposed classification scheme and FTAM we suggest to employ a personal background survey and a personal time-use survey. The same sample of respondents would be asked to fill the questionnaires in both surveys. It is reasonable to believe that it would need responses from more than 200 respondents.
Personal background survey: will collect those socio-demo​graphic, attitudinal, and behavioral characteristics expected to have an effect on personal activity-travel patterns:

· Socio-demographics - gender, age, income, educational level, marital status, employment status, number of children, age of children, household size, occupation, number of cars, mobility limitations, and technology access (e.g., the high-speed Internet or mobile phone).  

· Residential location - region in the country (North, Center, South, or Jerusalem district), type of residential location (urban or suburban).

· Personal attitudes (e.g., towardulfillment 



















































































































 lifestyle or travel). 

· Personal perception of leisure activity engagement - purpose, location, time window, number of participants, activity character (passive or active), nature of travel (desirable or necessary).

Personal time-use survey: is well recognized as a valuable instrument in investigating leisure activities because it can facilitate understanding of how leisure and leisure-related travel are impacted by ICT (Harvey, 2003; Mokhtarian, 2004). 

In a personal time-use survey, participants fill diaries on their time-use during entire days. The survey inspects, for both weekday and the weekend, the time used for various types of personal activities (e.g. work, household work, sleep, or leisure), location, and with whom the time is spent. PDAs or mobile phones, when equipped with a Global Positioning System (GPS), allow recording most information about personal movement (e.g., time, duration, and location). Thus, if utilized for a time-use survey there is no need to bother respondents to specify this kind of information. Instead all that requiring of them is just to indicate the type of activity that s/he is engaged in a particular time interval (10, 15, or 30 minutes).  Another way to improve the quality of time-use survey is to combine open and closed activity diaries. In a closed diary, respondents choose one activity from a closed list whereas in an open diary they can add an activity. The time-use questionnaire would include a detailed list of leisure activities and leisure-related travel, for respondents to choose from, but mandatory activities, mandatory-related travel, maintenance activities, and maintenance-related travel could be grouped.
4.2.  Methods

To process survey data, a variety of quantitative research methods, including SEM, Multinomial logit regression, and techniques inherent to the market segmentation analyses as cluster analysis and factor analyses could be employed. 

For the last twenty years SEM was used in transportation research mainly by Golob (see e.g., Golob, 1988; Van Wissen et al., 1991; Golob et al., 1995; Golob and McNally, 1997; Golob, 1999, 2001) and Kitamura (see e.g., Yamamoto and Kitamura, 1999; Senbil and Kitamura, 2003). The main advantage of SEM is that it allows investigating not just direct effects of one factor on another but also various feedbacks and indirect effects. 

We intend to use SEM in the further empirical research of this study for analyzing personal time-budget. Thus, each of time variables related to the particular activity type will be considered as dependent variable in each equation of the SEM equation system. Moreover, all remaining time variables will be included as explanatory variables. As a result, all time variables represent endogenous variables and variables related to socio-demographics, personal attitudes, and residential location characteristics will play the role of exogenous explanatory variables,  resulting in the following typical structural equation system (without latent variables):
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This equation can be rewritten in matrix form: 
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where: 


Y:  a column vector of m endogenous variables

X:  a column vector of n exogenous variables
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For identification of the system, the matrix 
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Mueller (1996) recommends that the following formulas be used to calculate direct (
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Various researchers (Golob, 2001; Holbert and Stephenson, 2002) use different available methods for parameter estimation, such as Maximum Likelihood (ML), Generalized Least Squares (GLS), Unweighted Least Squares (ULS), Scale Free Least Squares (SLS), and Asymptotically Distribution-Free (ADF).
Factor analyses will allow to identify similar groups of survey respondents and to analyze variations of socio-demographics and attitudinal characters inherent in this or that group possessing certain travel-activity patterns. Cluster analyses will allow to group respondents according to socio-demographics and similar attitudinal behavior (e.g., the pro-technology, the homebody).

5. Summary 
ICTs have penetrated into almost all spheres of human life and it is almost impossible to imagine life without ICT. Thus, the investigation of ICT impacts has practical policy-making importance since different policies might help solve social problems which are impacted by ICT and are related to transportation (e.g., traffic congestion, environmental pollution, urban and land-use planning). In the research arena, such fields as information systems, economics, and marketing could also benefit from deeper understanding of ICT impacts on personal (or consumer) and organizational behavior. 

While much work was published with regard to ICT impacts on mandatory and maintenance activities (Salomon, 2000; Mokhtarian et al., 2004), the role of ICT in the context of leisure activities remains mostly understudied (Hjorthol, 2002; Senbil and Kitamura, 2003; Mokhtarian et al., 2004). However, leisure does hold an essential segment of human activities and the share of ICT-based leisure activities grows from year to year in comparison with non-ICT leisure activities. Statistical data from all over the world show that regardless of cultural differences there is a growth in average time allocated to leisure while the average time allocated to mandatory and maintenance activities decreases, reflecting the increase in the perceived importance of leisure. The growth of time devoted to leisure is also accompanied by an increase in quantity of leisure activities and their spatial distribution, an aspect of great interest from a transportation perspective. 

At the present it is relatively hard to lead precise parallels between location-based and ICT-based leisure activities and to find appropriate ICT-based counterparts for some location-based leisure activities. Watching a movie on TV, for instance, which could be considered as ICT-based counterpart for going to the movie theatre, does not provide many of the accompanying attributes inherent to the location-based activity. Handy (1997) specifies that going to the movie is interfaced to additional aspects (such as popcorn, to see others and to show yourself) and cannot be considered as absolute substitute for banal watching a film on the TV. In most cases, therefore, ICT-based activities partially substitute for some attributes of location-counterpart and thus are not direct substitutes but rather supplements. ICT starts not only substitutes of complements location-based activities, but can also offer new ones. SONY, for instance, invented TV-monitors allowing two persons to watch different programs simultaneously or generating smells to make watching TV more realistic.

The conceptual framework of FTAM as well as classification scheme of leisure activities proposed in this paper is at its preliminary step towards further empirical development. Sequent empirical study is very essential for the validating of the significance of the proposed theoretical frameworks considered within this paper. As far as literature review shows, the empirical validation of the proposed research would be of expected significance to both theory and practice in several ways: 

· It will be innovative in modelling personal travel and time-allocation behaviour based on one’s perception of spatial, temporal, social, and interpersonal attributes of various leisure activities. 

· It will be the first to investigate empirically the relationships between location-based leisure activities, technology-based leisure activities, movement-based leisure activities, and non-leisure activities. 

· Its results will assist in clarifying those kinds of leisure activities, which, from a transportation point of view, can be help to solve the social problems via implementation of different policies. 

·  Its findings could contribute to the growth of the leisure market in via development of technology-based leisure services.
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Appendix A:  Examples of the Impact Table

A1: An example of table resulting structural parameters of the effects between endogenous variables (The similar tables will be presented for direct, indirect, and total effects
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A2: An example of table resulting structural parameters of the effects of exogenous variables (The similar tables will be presented for direct, indirect, and total effects)
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		Norway (10-79)		Norway (10-79)		Norway (10-79)

		USA (15-…)		USA (15-…)		USA (15-…)

		Japan		Japan		Japan

		Average		Average		Average



Leisure

Sleep

Others

5.35

8.37

10.28

5.1

7.53

11.37

4.62

9.05

10.33

5.92

8.63

9.45

5.3

8.13

10.57

5.37

8.67

9.96

5.4

8.82

9.78

5.17

8.72

10.11

5.25

8.6

10.15

5.17

8.25

10.58

5.18

8.6

10.22

6.05

7.75

10.2

5.3233333333

8.4266666667

10.25



Sheet1

		

		Country		Leisure		Others		Sleep

		Belgium (12-95)		5.35		10.28		8.37

		Denmark (16-74)		5.1		11.37		7.53

		France (15-…)		4.62		10.33		9.05

		Finland (10-…)		5.92		9.45		8.63

		Sweden (20-84)		5.3		10.57		8.13

		UK (8-…)		5.37		9.96		8.67

		Estonia (10-…)		5.4		9.78		8.82

		Hungary (15-84)		5.17		10.11		8.72

		Slovenia (10-…)		5.25		10.15		8.6

		Norway (10-79)		5.17		10.58		8.25

		USA (15-…)		5.18		10.22		8.6

		Japan		6.05		10.2		7.75

		Average		5.32		10.25		8.43

		Country		TV/Video		Other Leisure

		Belgium (12-95)		2.3		3.05		5.35

		Denmark (16-74)		1.97		3.13		5.1

		France (15-…)		2.12		2.5		4.62

		Finland (10-…)		2.27		3.65		5.92

		Sweden (20-84)		1.88		3.42		5.3

		UK (8-…)		2.43		2.94		5.37

		Estonia (10-…)		2.45		2.95		5.4

		Hungary (15-84)		2.74		2.43		5.17

		Slovenia (10-…)		2.02		3.23		5.25

		Norway (10-79)		1.95		3.22		5.17

		USA (15-…)		2.64		2.54		5.18

		Japan		2.57		3.48		6.05

		Average		2.28		3.05		5.32
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