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Abstract

Information and Communication Technology (ICT) use and teleworking opportunities may encourage households to relocate to more distant areas causing changes to transportation demand. A detailed literature review focusing on the research activities on teleworking in island areas and the effects on regional development is presented. On the basis of the state of the art, a framework to model residential relocation choice and teleworking decision in islander areas is proposed.

A case study is developed for the wider Aegean island area in Greece. Households are set in hypothetical scenarios with 2010 as a reference year. These scenarios involve facilitators of teleworking adaptation, together with five policy variables for relocation choice related to accessibility measures and housing prices. The decision makers are then asked to make the relocation to the island area and the teleworking decisions. Findings suggest that island areas with high ICTs are more likely to attract households currently living in urban areas, with a small number of members, without children. Teleworking seems to be more pronounced for women and for employees in managerial positions, working mainly in the private sector.
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.1. Introduction

New developments within the fields of Information and Communication Technologies (ICT) offer new ways of carrying out a variety of social and economic activities. The interaction between ICT and human-activity travel behavior has been a critical topic for research in recent years. Researchers have outlined that ICT-use may lead to changes in the location, timing and duration of people’s activities. 

Telecommunications especially encourage flexible working arrangements (teleworking at home or at a teleworking centre, mobile working, self-employment, etc) since access to work can no longer be measured only in terms of travel time, distance or cost. Earliest studies have observed a significant reduction in work-related travel and a construction of activity space for teleworkers as a result of teleworking (Pendyala et al., 1991; Koening et. al, 1996; Saxena and Mokhtarian, 1997).  

Researchers suggest that the redefinition of “distance”, caused by ICT use and teleworking opportunities might influence residential and employment location choices, which in tern affect travel demand (Niles, 1991; Mkhtarian et.al, 2004). In those terms, teleworking seems to imply a technological solution both to the problem of accessibility in remote areas (mainly islander or rural regions) and to the problem of congestion in urban areas, so it is appealing to planners and politicians. 

This paper suggests that ICT-use and especially teleworking opportunities may redefine accessibility measures of the regions and may encourage households to relocate to a more distant -island- area. The case of the Aegean Islands region is considered. The morphology of the Aegean region is unique in the world, since bundles of islands of different sizes, population, transport and telecommunication infrastructure are considered for study.  The methodology used includesthe development of the behavioral framework to model residential relocation choice and teleworking decision in island areas, the model development and the application in the wider Aegean Island region. The study aims to identify the critical factors affecting residential location and teleworking choices in island areas and contribute to the regional development of such areas. 
The paper is organized as follows. Section 2 presents a detailed literature review. On the basis of the state of the art, a framework to model residential relocation choice and teleworking decision in island areas is presented in section 3.  Section 4 presents the case study development and analysis for the wider Aegean islands region. Finally, Section 5 concludes the paper. 

2. Literature Review

In the literature, urban sprawl is widely associated with the expansion of telecommunications. Historians tend to assert the primary importance of an increasingly prosperous middle class and the development of public transport in the 19th and early 20th centuries (prior to mass telecommunications) as key enabling factors in suburbanisation and urban sprawl. On general principles, the expansion of telecommunications may contribute both the urban sprawl and the development of the remote (island or rural) areas.

Most of the early studies on the interaction between ICT and human activity- travel behavior focus largely on teleworking. The effects of teleworking (the term “telecommuting” is commonly used in U.S.) on travel behavior have been extensively studied, largely through the efforts of Mokhtarian and Salomon (1994; 1996a; 1996b; 1996c; 1997) and their colleagues. A key issue is the degree to which telecommunications and travel are substitutes or complements in transportation behavior. 
This review especially focuses on the research activities on teleworking in island areas and the effects on travel behavior and regional development. Literature has been divided into the following two research areas:

· The research activities on spatial impacts of ICT-use (focusing on teleworking) and its effects on region accessibility and  residential decisions; and 

· The research activities on teleworking in island areas and the effects on travel behavior and regional development.
2.1. Spatial impacts of ICT-use
Over the recent years, telecommunications have been playing an important role in providing services to regions. US Telecommunications policy has been dominated by principles of universal access. Kitrinou et al. (2004), Stewart (2002), and Smith (1998d) demonstrated that telecommunications infrastructure investments in island areas enhance economic activity and growth at the national economic level. 
Accessibility is an important concept in the understanding of the impact of spatial technologies, i.e. transportation, communication, and information technologies. Black (2001) referred to the likelihood of telecommuting reducing urban travel and the role of network connectivity in accessibility and economic growth. Nazem et al.(1996), examined ways of building an effective rural communications network to facilitate rural development (around a set of “hub” cities), in an information- intensive society.

In addition, Shen (1999) presented an accessibility measure taking into account both travel and teleworking. He developed a case study of employment accessibility in the Boston Metropolitan Area, under two different scenarios: (1) a negligible amount of teleworking; and (2) a substantial amount of teleworking. He used the basic gravity model and studies of teleworking in the United States (Mokhtarian, 1990; Salomon, 1986), suggesting that telecommunications often combines with transportation to facilitate socio-economic activities. He found that advances in spatial technologies might generate the dual effect of locational equalization and socio-spatial polarization.

Dijst (2004) looked at the potential impacts that ICTs could have on the spatial configuration of opportunities and accessibility. He examined how the new ICT stand in relation to the determinants of space-time accessibility that are associated with physical travel. He concluded that: the use of ICT will cause a time-space convergence, a revaluation of travel time, activities and acts, and by that of opportunities and a larger knowledge of former unknown opportunities. 

Another study by Saxena & Mokhtarian (1997) analyzed the spatial location, orientation and extent of the activity locations within the "activity space" of individuals in order to analyze the impacts of teleworking. They performed a spatial analysis of the activity space of teleworkers and their household members. Potential causal relationships between the influencing factors and the activity location choice were investigated. 
Some scholars have suggested that teleworking opportunities may encourage teleworkers to move to a more distant location, which would bring further decentralization, which would bring further decentralization and cause changes in transportation demand. Mitomo. &Oniki (1999), considered the role of telework in the wider context of the contribution ICT is hoped to make to Japan’s sustainability objectives. In Addition, Nunes (2006) suggested the role of ICT-use in the struggle against spatial inequalities in Portugal. 
Lund & Mokhtarian (1994) examined the assumption that the new flexibility brought by teleworking could encourage residential location farther from the traditional work-place. They used a partial equilibrium model in order to estimate the long-term effect of telecommuting on work trip vehicle distance travelled and residential location for households located in a monocentric metropolitan area and employed in the metropolitan center. They concluded that: while teleworking reduces the number of work trips, the long term effects of teleworking are likely to include change in residential location farther from the work-place, diminishing the reduction in commute distance travelled per year from teleworking. They were suggested that this effect of residential relocation is most pronounced for metropolitan areas.

Mokhtarian et. al. (2004), analyzed retrospective data on telecommuting engagement and residential and job location changes over a ten-year period. They found that the distance between home and workplace increases as the frequency of teleworking increases. In addition, Ory & Mokhtarian (2004) suggested that those who move as a result of telecommuting relocate closer to their workplace, and those who begin telecommuting following a residential relocation tend to move much farther from their workplace.
In light of the substantial need to further advance research on the interaction between ICT-use and human activity-travel behavior, a thematic network on ‘‘ICT: mobilizing persons, places and spaces’’ (ICT-PPS) has been initiated by Kwan, Dijst and Schwanen in 2004, in order  to address pertinent research and policy issues. A special issue of the journal Transportation Research Part A, (Volume 41, Issue 2, February 2007- forthcoming) includes articles from the contributions by the participants of the first international workshop organized under the auspices of the ICT-PPS thematic network in November 2004 in Doorn, the Netherlands.
Each of the articles examines a particular aspect of the interaction between ICT and human activity-travel behaviour. We consider the following two, which are relevant to the research subject of this paper: Kenyon and Lyons (2007) argue that multitasking is an essential element in the assessment of the social and transportation effects of Internet use. In addition, Lenz and Nobis (2007) examine how ICT use may lead to a reorganization of human activities in space and time. The fragmentation of activity, as Couclelis (2000) suggested, refers to the tendency that ‘‘activities that used to be associated with a single location (e.g., my workplace) are now increasingly scattered among geographically distant locations (e.g., my office, home, associate’s home, hotel room, car, train, or plane).’’ Fragmentation therefore may lead to an increase in travel as activities are no longer tied to particular places and/or times.

2.2. Teleworking implementation in island areas
Developments in ICT have profound effects on employment in remote (rural or island) areas and possibly on the competitive advantage of such areas. This latter point will depend on the extent to which remote areas are able to ‘capture a higher share of information and knowledge related work than has been the case in the past.’ (Bryden, 1997a).  Bryden sees ‘information’ as a cash commodity, which is able to empower and to improve democracy, with great potential for development of remote areas which have hitherto seen less of the expansion in teleworking than have urban or semi urban areas.

Smith (1998) developed a case study on the implementation of teleworking in Western Isles in Scotland. He studied the effects on the economy of the area. The study suggested that the teleworking initiative has evolved since 1994 in the area. It has been organized in a partnership, called WI-ICTAS (Western Isles Information & Communications Technology Advisory Service), which runs a facilitation service, Work-Global, seeking out worldwide teleworking opportunities and attracts inward investment. The effects on the development of the region that presented were the following: A database of over 550 profiles of potential teleworkers was established, approximately 180 jobs were generated and also over 1 million euro income generated through individual teleworkers
Stewart (2002) developed a case study on the implementation of teleworking at ICC company (a media services company based in the Canary Islands). The company developed and implemented a Linux based open-source Intranet, based to provide a common interface for teleworking. Traditional groupware tools and a corporate mail system were installed to support electronic communications and teamwork. An Extranet was also established to provide electronic delivery of services to the final client. Results indicated that the system has helped ICC to overcome the problems of being based on an archipelago and it can now run projects involving team members from all seven islands. Workers have responded positively to the introduction of teleworking and managers find it easier to monitor projects in a teleworking environment.
Grudd (1999) analyzed the role of a telecenter used by the employees of Volvo and Ericsson that live in the island community of Öckerö for regular teleworking. They found that teleworking resulted in a number of external effects:

· Reduced commuting traffic (resulting in environmental improvements, fewer road accidents, reduced peak hour traffic can eliminate the need for some road investments).

· Improved basis for local trade and services in suburban and peripheral communities. .
A "teleworking platform" was also developed in Balearic Islands in year 2004. A telecentres net was developed in the three main islands. Participants in the inaugurationl included: mass media, local politicians, and business organisations. A teleworking central node was coordinated the activities of the telecentres, access via a transactional website and call centre and to provide general information on teleworking, details of teleworking activities in Balears, reservatin of space in telecentres, rental of teleworking equipment, contract translation services, etc. The target groups were: tourist (enlarge their holidays), local SMEs (new way of working: way to overcome insularity), and tourism sector managers (included teleworking in their offer). (http://www.etw.org/98.htm).
Kitrinou et. al (2004), developed a theoretical framework regarding the e-economy  and transport impacts on accessibility, decentralization of services and regional development., especially in remote areas. A methodological framework of developing a discrete optimisation model for the location choice of a set of telecenters in remote areas was introduced. An application of the method had taken place in the island region of the Aegean Islands. They suggested that an effective telecommunications network should be built using these selected locations as centers for the proposed island area network. The study outlined that alternative scenarios support the policymaking process for the telecommunications’ infrastructure in the area.
2.3. Major findings from the literature review 

The review of the research activities on spatial impacts of ICTs on regional development suggests that telecommunication and information technologies and systems can fuel economic growth, especially in remote areas. 

The teleworking opportunities and any kind of ICT use may encourage residential relocation of the employees and redefine accessibility measures. The flexibility brought by teleworking could encourage residential location farther from the traditional work-place, thereby inducing additional travel on days when the employee travels to the traditional work-place. It seems that, while teleworking reduces the number of work trips, the long term effects of teleworking are likely to include change in residential location farther from the workplace.

Regarding the commuting trips, it seems that the one-way commute distances are higher for telecommuters than for non-telecommuters, suggesting that teleworking implementation is most pronounced for remote areas.

In addition, case studies regarding the implementation of teleworking in island companies and regions suggest that teleworking patterns have the potential to attract investment in the island regions, to help the island economy and regional development and to improve the basis for local trade and services in suburban and peripheral communities. In addition, the period of tourism may be extended, due to the teleworking opportunities.
3. Behavioral Framework 
On the basis of the state of the art, a framework to model residential relocation choice and teleworking decision is following presented. 
Fig. 1: Behavioral framework to model residential relocation choice and teleworking decision in island areas
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With regards to the residential relocation choice to an island area with high ICTs infrastructure, the factors identified affecting this decision include the characteristics of the household regarding to their current location of residence, work (especially for the primary worker), and travel patterns to/from work.  
Specifically, characteristics of the hh that influence the relocation decision seem to be the following: the number of hh members, the number of workers in the hh, income (or car owming), the presence, number and ages of children, the age of the primary worker etc. In addition, the type of the current residential location (if they live in an urban, suburban, or remote area) seems to influence the relocation decision to an island area. Work characteristics,  for the first two workers in the family, but especially for the primary worker, that seem to impact the relocation decision are the following:  the subject of work, the working sector (public or private), the type of work (full or part time), the work position  etc. In addition, if they use ICTs to do their work (and to what degree) and if they currently telework (and to what degree), seems to influence the decision to relocate to an area with high ICT infrastructure. Characteristics of the travel patterns that influence the relocation decision appear to be the following: the commuting distance (in km), the commuting time by modes used and the frequency in a typical period of time (e.g.  in a month), the average time for delays in a typical commuting trip etc.

The teleworking adaptation is considered as an individual decision, affected by factors referring to both personal and household characteristics. In addition, work-related characteristics (such as existing teleworking status) and travel patterns to/from work seem to influence the teleworking decision. 
4. Virtual case study: The Aegean Islands region
Island space of Greece constitutes an economic, social, cultural and strategic resultant of its national substance and heritage. Roughly 15% of population of the Country lives in the islands, which cover the 19% of its land. Density of population is on average about 100 residents per square kilometer, against to the EU medium term that is about 140 residents per square kilometer. For Greece it is about 56. This medium density of population of Greek islands is found to be half of the national medium term.

The archipelago of the Aegean consists of two regions: the region of Northern Aegean and the region of Southern Aegean.The Region of Northern Aegean ncludes the prefectures of: Lesvos, Chios and Samos. With capital the city of Mitilini, the region assembles percentage of 1,8% of the Greek population, with tendency of reduction. It produces 1,7% of GDP of the country 3,2% of rural production, 0,2% of manufacturing and 1,6% of services. The Region of Southern Aegean includes the prefectures of: Dodekanisa and Kyklades. .The capital of the region is Ermoupolis. It assembles percentage of 2,8% of the country population, with intense tendency of increase. It produces 3% of the country GDP, 2,5% of rural production, 0,4% of manufacturing and 3,7% of services (Eurostat, 2005). 
Virtual case study development
A case study is developed for the wider Aegean island area in Greece. Individuals are set in hypothetical scenarios with reference the year 2010. In the Stated Preferences (SP) scenarios the facilitators of teleworking adaptation suggested by Bernardino and Ben-Akiva (1996) are considered:
· Teleworking from home

· Flexible schedule

· The cost of teleworking is covered by the employee

· The salary won’t decrease

In addition, five policy variables for relocation choice related to accessibility measures and housing prices are included in the scenarios. These variables refer to: reduction of travel time, travel cost, internet connection cost, cost of buying or to renting a house at the proposed area and increase of trip frequency to/from/ into the proposed area. All variables are presented in the SP scenarios at a low, medium and high level.  Given these possible future situations the decision makers are then asked to make the relocation to the island and teleworking decisions. 
The population of the survey includes all the greek hhs with at least one worker. The data collection methodology involves the collection of data of 164 households in Greece contacted via telephone calls.  The sampling method includes two steps: (1) a stratified sampling per prefecture analogical to the population; and (2) a random sampling using telephone catalogues.
Characteristics of the sample 

In the sample of the survey, the 49, 4% of the respondents are male, while the 50,6% are female. In the 52, 4% of the hhs there are children. In addition, the distributions of the respondents regarding the age group, education level and income follow about the same distributions that follow in the population
With regards to work characteristics, the 34,8% of the respondents are working in the public sector, and the 65,2% in the private sector. The 86% of the respondents have full time contracts, while the 14% have part time contracts.
 Regarding to the current teleworking status, the 9,8% of the respondents are currently teleworkers and their average teleworking days in a monthly  basis are 9,9 days/ month. Additionally, another 8,5% of the respondents, “take work to home” an average of 10,4 days per month. The mean of the hours that telework in such days is 3,7 hours.
With regards to the type of the current residential area of the respondents’ hhs, the 40,3% live in urban, the 43,9% in suburban, the 7,9% in rural and the 7,9% in island areas. 
In addition, the average commuting distance is 10,3 km, while the average delay time in a typical day is about to 14 minutes. The most frequent mode to/from work is by car.
SP statistics
As mentioned above, individuals have been set in hypothetical scenarios with reference the year 2010. These SP scenarios consider the facilitators of teleworking adaptation and also include five policy variables for relocation choice related to accessibility measures and housing prices in the proposed area. These variables are presented in the SP scenarios at a low, medium and high level and refer to: Reduction of travel time, travel cost, internet connection cost, cost of buying or to renting a house at the proposed area and increase of trip frequency to/from/ into the proposed area. Specifically, the scenarios presented are the following:

Scenario 1: Suppose that in the year 2010 all the characteristics of the transport system in the year 2010 and all the socioeconomic indices and the housing prices in the area will remain as they are today.
Scenario 2: Suppose that in the year 2010 the frequency of trips to/from/between the proposed area will be increased by: a) low:  100%, b) medium; 200%, c) high: 300% (ceteris paribus)

Scenario 3: Suppose that in the year 2010 the travel time to/from/between the proposed area will be decreased by a) low:  10%, b) medium; 30%, c) high: 50% (ceteris paribus)

Scenario 4: Suppose that in the year 2010 the travel cost to/from/between the proposed area will be decreased by a) low:  20%, b) medium; 50%, c) high: 100% (ceteris paribus)

Scenario 5: Suppose that in the year 2010 the cost to buy or to rent house (and /or office) in the proposed area will be decreased by a) low:  10%, b) medium; 30%, c) high: 50% (ceteris paribus)

Scenario 6: Suppose that in the year 2010 the Internet connection and access from the proposed area will be free (ceteris paribus).
Given these possible future situations the decision makers are then asked to make the relocation to the island and teleworking decisions. The relevant likelihoods take the following values: 1= extremely unlikely, 2= unlikely, 3= don’t know, 4=likely and 5= extremely likely. The Table following includes descriptive statistics of the scenarios presented:
Table 1: Descriptive Statistics of the scenarios presented
	 
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Scenario1 
	164
	1
	5
	1,83
	1,290

	Scenario 2 (low)
	163
	1
	5
	1,96
	1,068

	Scenario 2 (medium)
	164
	1
	5
	2,22
	1,069

	Scenario 2 (high)
	164
	1
	5
	2,49
	1,275

	Scenario 3 (low)
	164
	1
	5
	1,95
	1,011

	Scenario 3 (medium)
	164
	1
	5
	2,27
	1,059

	Scenario 3 (high) 
	164
	1
	5
	2,61
	1,191

	Scenario 4 low) 
	164
	1
	5
	2,02
	1,006

	Scenario 4 (medium)
	164
	1
	5
	2,37
	1,097

	Scenario 4 (high)
	164
	1
	5
	2,69
	1,332

	Scenario 5 (low) 
	164
	1
	5
	2,10
	1,081

	Scenario 5 (medium) 
	164
	1
	5
	2,38
	1,093

	Scenario 5 (high)
	164
	1
	5
	2,73
	1,297

	Scenario 6
	164
	1
	5
	2,49
	1,256

	Valid N (listwise)
	163
	 
	 
	 
	 


It is noticed that the variables in the scenarios influence the relocation choice to the proposed island area, because there is an increasing trend at the mean of the relocation likelihood, as the levels of the scenarios increase. In addition, the variable referring to the reduction in housing prices at the island area (at the high level) seems to more influence the hhs to relocate to such an area. 

Following, the method of Analysis of Variance of this variable has been used, with factors demographic and work characteristics of the respondents. The aim is to examine if there are any significant differences in the choices of different groups of hhs (regarding the above mentioned factors), in order to identify the profile of the hhs that are more prone to relocate to the wider area of the Aegean Islands, under the relevant scenario.
Significant factors affecting the relocation decision to the proposed area of the Aegean Islands (as can be noticed from the ANOVA Tables following) found:
1. The working sector of the primary worker in the hh. Employees in the private sector seem to be more prone to relocate, than employees in the public sector: the 47,7% of the workers in the private sector give value “likely” or “extremely likely” to the relocation likelihood variable, instead of 19,3% of the workers in the public sector.
Table 2: ANOVA of the variable referring to the reduction in housing prices in the island area  with factor the working sector of the employees
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	20,643
	1
	20,643
	13,189
	,000

	Within Groups
	253,552
	162
	1,565
	 
	 

	Total
	274,195
	163
	 
	 
	 


2. The current residential area of the hhs Households living in urban areas are more prone to relocate The 58,4% of them  give value “likely” or “extremely likely” to the relevant relocation likelihood variable, instead of 35,5% of hhs currently living in suburban areas, 15,4% in island areas and 0% in rural areas.

Table 3: ANOVA of the variable referring to the reduction in housing prices in the island area with factor the current residential area type of the hhs

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	57,994
	5
	11,599
	8,476
	,000

	Within Groups
	216,201
	158
	1,368
	 
	 

	Total
	274,195
	163
	 
	 
	 


3. The number of the family members. The likelihood to relocate to the proposed island area seems to decrease, as the number of the members in the family increases. It must be noted, that from the ihhs with only one member, the 51,8% give value “likely” or “extremely likely” to the relevant relocation likelihood variable.
Table 4: ANOVA of the variable referring to the reduction in housing prices in the island area with factor the number of the family members

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	41,100
	6
	6,850
	4,614
	,000

	Within Groups
	233,095
	157
	1,485
	 
	 

	Total
	274,195
	163
	 
	 
	 


4. The age group of the primary worker in the hh. The descriptive statistics give that younger people are more intend to remove to the proposed area. The 69,2% of the hhs at which the age group of the primary worker is 18-24 years old, give value “likely” or “extremely likely” to the relevant relocation likelihood variable. 
Table 5: ANOVA of the variable referring to the reduction in housing prices in the island area with factor the age group of the primary worker 
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	30,314
	4
	7,578
	4,941
	,001

	Within Groups
	243,882
	159
	1,534
	 
	 

	Total
	274,195
	163
	 
	 
	 


5. The presence of children. A hh seems to be more prone to relocate if there are not children in the family. It must be noticed that the 52,6% of the hhs not having children give value “likely” or “extremely likely” to the relocation likelihood variable, instead of 24,4%% of the hhs having children..

Table 6: ANOVA of the variable referring to the reduction in housing prices in the island area with factor the presence of children in the hh

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	26,506
	1
	26,506
	17,336
	,000

	Within Groups
	247,689
	162
	1,529
	 
	 

	Total
	274,195
	163
	 
	 
	 


Consequently, the profile of the hhs that are more prone to relocate to the Aegean Islands area in the year 2010 is the following: Hhs currently living in urban areas, with a small number of members, without children. The primary employer works in the private sector and he /she is young.
With regards to the teleworking decision, descriptive statistics indicate that the 87,5% of the respondents who intend to remove to the area in the year 2010, would probably telework from there. The average teleworking days in a monthly basis would be 12,5 (the current average teleworking days are 9,9 as mentioned above) . 

In addition, analysis of variance found that the only significant factor influencing the teleworking adoption, after the possible relocation to the proposed island area, is the existing teleworking status of the respondent. If he/ she currently teleworks, then he/she would probably continue to telework after the relocation to the area. The relevant ANOVA Table is following:
Table 7: ANOVA of the teleworking deision, with factor the current teleworking status of the respondent (if he/she is currenly a teleworker or not)
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	13,002
	2
	6,501
	4,401
	,015

	Within Groups
	127,043
	86
	1,477
	 
	 

	Total
	140,045
	88
	 
	 
	 


Additionally, in order to examine closely teleworking from the Aegean Islands area, a regression model has been following developed. As depended variable is considered the following:

telSP=  the frequency of SP teleworking days per month  (after the possible relocation to the proposed island area) 
The following independent variables were included in the model:
res_area= 1, if the current residential area is urban, 0, otherwise

chil=0, if there are not children in the family, 1, otherwise

gender=0, if male, 1, if female
com_dist= the commuting distance of the respondent, in km

ICT_use= the percentage of work the respondent currently does via ICT-use

w_pos= 0, if the work position of the respondent is managerial, 1, otherwise

w_sector=0, if the respondent works in the public sector, 1, if he/ she works in the private sector. 
The regression model developed is presented below:
Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	,538(a)
	,280
	,188
	6,09


a  Predictors: (Constant), Working sector,  work position, percentage of work currently  doing via ICT-use, commuting distance, gender,  presence of children,  residential area type 
 ANOVA(b)
	Model
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	806,405769
	7
	115,2008
	3,2188
	0,01

	
	Residual
	1753,734582
	49
	35,7905
	
	

	
	Total
	2560,140351
	56
	
	
	


a  Predictors: (Constant), Working sector,  work position, percentage of work currently  doing via ICT-use, commuting distance, gender,  presence of children,  residential area type 
b  Dependent Variable: SP number of  teleworking days in 2010 
Coefficients(a)
	Model
	 
	Unstandardized
 Coefficients
	
	Standardized 
Coefficients
	t
	Sig.

	
	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	14,362
	3,969
	
	4,971
	0,000

	
	res_area
	2,934
	0,945
	-0,269
	2,100
	0,041

	
	chil
	3,250
	1,758
	0,236
	1,849
	0,070

	
	gender
	2,012
	1,691
	0,149
	1,190
	0,240

	
	com_dist
	-0,153
	0,052
	-0,361
	-2,927
	0,005

	
	ICT-use
	0,024
	0,023
	0,133
	1,059
	0,295

	
	w_pos
	-2,789
	0,908
	-0,401
	-3,071
	0,003

	
	w_sector
	2,497
	2,166
	0,142
	1,153
	0,255


a  Dependent Variable: SP number of  teleworking days in 2010
From the model, the following results are noticed: 
Household members that currently live in urban areas are likely to telework more days per month than employees currently live in other types of areas. In addition hh members that have kids are likely to telework more days, than those with no kids. 

The positive sign of the variable ‘gender’, suggests that women are likely to telework more days than men. Women have increased responsibilities, because of their role in the hhs (take care of children, cook, shop, etc.) and due to these can benefit with a teleworking arrangement more than men. 

The negative sign at ‘com_dist’ constitutes that workers with long commuting trips are likely to telework less days per month than employees with shorter commuting distances. This result is contrast to other findings from the literature (Lund and Mokhtarian, 1994; Mokhtarian, 2004; Ory and Mokhtarian, 2004), which refer to urban areas. This may suggest that teleworking from an island area and travels to/from the mainland for work are not substitutes, as they usually are in urban areas.
Results also indicate that the more employees currently work via ICT-use, the more days intend to telework, after the possible relocation to the Aegean Islands area. In addition, teleworking pattern seems to be more prone for workers in managerial positions and for workers in the private sector, due to the nature of their work.

5. Conclusions and further research
The interaction between ICT and human- activity travel behavior has been a critical topic for research in recent years. Researchers have outlined that ICT-use may lead to changes in the location, timing and duration of people’s activities. Most of the early studies focus on teleworking, suggesting that the redefinition of “distance”, caused by ICT use and teleworking opportunities might redefine “accessibility” of the regions. This might influence residential location choice, which in tern affects travel demand. 
The review of the research activities on spatial impacts of ICTs on regional development suggests that telecommunication and information technologies and systems can fuel economic growth, especially in remote areas. In addition, teleworking opportunities and any kind of ICT use may encourage residential relocation of the employees.The flexibility brought by teleworking could encourage residential location farther from the traditional work-place, thereby inducing additional travel on days when the employee travels to the traditional work-place. In addition, it seems that, while teleworking reduces the number of work trips, the long term effects of teleworking are likely to include change in residential location farther from the workplace. Regarding the commuting trips, it seems that the one-way commute distances are higher for telecommuters than for non-telecommuters, suggesting that teleworking implementation is most pronounced for remote areas. Regarding the implementation of teleworking in island companies and regions, case studies suggest that teleworking patterns have the potential to attract investment to the regions, and improve the basis for local trade and services in suburban and peripheral communities. The period of tourism may be also extended, due to the teleworking opportunities.
In this paper, a virtual case study is developed for the wider Aegean island area in Greece. Individuals are set in hypothetical scenarios with reference the year 2010. In the Stated Preferences (SP) scenarios the facilitators of teleworking adaptation, found in the literature, are considered. In addition, five policy variables for relocation choice related to accessibility measures and housing prices are included in the scenarios. These variables refer to: reduction of travel time, travel cost, internet connection cost, cost of buying or renting a house at the proposed area and increase of trip frequency to/from/ into the proposed area. All variables are presented in the SP scenarios at a low, medium and high level.  Given these possible future situations the decision makers are then asked to make the relocation to the island and teleworking decisions. The population of the survey included all the greek hhs with at least one worker. Data of 164 households in Greece was collected, via telephone calls.  The main results are the following:
The policy variables included in the scenarios strongly influence the relocation choice to the proposed island area. In addition, the variable referring to the reduction in housing prices at the island area seems to more influence the hhs to relocate to such a region. 

The profile of the hhs that are more prone to relocate to the Aegean Islands area in the year 2010 is the following: Hhs currently living in urban areas, with a small number of members, without children. The primary employer works in the private sector and he /she is young.
With regards to the teleworking decision, descriptive statistics indicate that the 87,5% of the respondents who intend to remove to the area in the year 2010, would probably telework from there. The average teleworking days in a monthly basis would be 12,5 while the current average teleworking days per month are 9,9. In addition, the only significant factor found influencing the teleworking adoption, after the possible relocation to the proposed island area, is the existing teleworking status of the respondent. If he/ she currently teleworks, then he/she would probably continue to telework after the relocation to the area. 
Household members that currently live in urban areas are likely to telework more days per month than employees currently live in other types of areas. In addition, hh members that have kids are likely to telework more days, than those with no kids. Women are likely to telework more days than men, probably because of their role in the hhs. Results also indicate that the more employees currently work via ICT-use, the more days intend to telework, after the possible relocation to the Aegean Islands area. In addition, teleworking pattern seems to be more prone for workers in managerial positions and for workers in the private sector, due to the nature of their work.

It also seems that workers with long commuting trips are likely to telework less days per month than employees with shorter commuting distances. It is noticed that this result is contrast to other findings from the literature, which refer to urban areas. This may suggest that teleworking from an island area and travels to/from the mainland for work are not substitutes, as they usually are in urban areas.
Further research includes the estimation of combined discrete and latent variable choice models for relocation and teleworking to the Aegean islands area for different types of islands. 
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