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Abstract

The use of modern technology has assisted in the development and adaptation of new habits by individuals in their daily activities. Concepts like tele-working, tele-education, tele-shopping, etc. may lead to a reduction of mobility needs allowing people to organize and reprogram their activities the best way possible. The aim of this paper is to examine the level of usage of Information and Communication Technologies (ICTs) by women and identify their effect on the programming of their daily activities (such as education, leisure, transactions, entertainment) along with their career development. Emphasis is given on the comparison between women that live in rural and less favoured areas in order to examine the differences in perceptions and attitudes towards new technologies.
Key Words: Womens’ IT awareness, tele-working, tele-shopping, internet survey, behavioral analysis

Introduction

Developments in the e-economy have the potential to affect the way many activities --such as working, shopping, education--are being performed by individuals (via tele-working, e-shopping, tele-education), as such offering flexibility on their daily program and possible reduction of transport travel times (Shamir και Salomon, 1985; Christersen, 1988). The reduction of traffic congestion in urban areas (Mokhtarian, 1997; Moss και Townsend, 2000), and the improvement in the accessibility of less developed geographical areas (Dijst, 2001) are some of the extra benefits offered by these types of activities. The most researched applications of the impact of Information and Communication Technologies (ICTs) on travel are related to the influence of travel information on passenger behavior, teleworking and e-shopping activities (Golob and Regan, 2001).   

Women can benefit by the use of new technologies, when they have easy access to activities that involve information usage. International state-of-the-art supports the critical role of new technologies and Internet on the provision of equal carrier opportunities to women in comparison with men, as well as the easier access to life-long learning and education (Vikas, 2001; Mokhtarian, et αl., 1998). 

Especially for women who live in suburban areas or islands, the use of Information and Communication Technologies (ICTs)  seams to contribute to the development of these areas, and present new opportunities to a series of activities such as work (via tele-working) and education (via e-learning)  (Polydoropoulou και Kitrinou, 2004). 
Although the e-economy has been the subject of considerable attention, still not much is known about its impacts on women’s activities or about the path along which the e-economy will develop. The goal of this research is to estimate the potential impacts of the e-economy on women’s activity patterns and to understand the opportunities presented by the digital revolution for improving the womens’ quality of life. 

With regard to Greece, women represent the 40.5% of the employment force with the following basic characteristics: increase of participation in workforce, improvement of educational level and increase and maintenance of the high levels of long-lasting unemployment. The attendance of women in workforce presents a 10.4% increase during the period 1998-2004. The rate of female participation increased during the period 1998-2004 considerably in all age-related groups between 25 and 64 years and decreased in age groups between 19 and 24 years. As seen in Figure 1 female unemployment reaches the level of 12% whereas that of men is just one third in 2007. The highest levels of unemployment rates are present in the ages between 15 and 19 years old (45%), followed by groups of 20 to 24 and 25 to 29 years old with 34% and 21% respectively. Women belonging to the age groups between 30 and 44 and 45 to 64 are affected less by unemployment with 14% and 8% respectively.
Figure 1: Unemployment in Greece
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Figure 2: IT awareness
[image: image2.png]Computer use — internet access:
1st quarter 2003 - 2007

2008 | 2004

2005

2006 | 2007

[ computer use

O

Internet access





Source: NSSG 2008

As seen in Figure 2 both computer and internet use increases at constant pace reaching the levels of 40% and 34% respectively. Based on Hellenic Telecommunications and Post Commission (HTPS 2007) data, around 22% of men and 19% of women make daily use of PC and internet. Those that make use of new technologies less than once a week are just 7% and 4% of men and women respectively.

The aim of this research is to understand the impacts of the ICTs developments on the women’s activity pattern and daily travel pattern. A review of the State-of-the-Art is presented in Section 2. Section 3 describes a theoretical framework for the analysis of women profiles based on their characteristics and their decisions related to issues such as tele-working, tele-shopping, tele-education and their travel habits. Section 4 presents the data collection methodology and the results of a case study conducted in Greece. Finally, section 5 concludes the paper.   

Literature Review

Ιnformation and Communications Technologies (ICTs) continuously change the way people perform different economic and social activities, such as work, education, entertainment, shopping, banking, etc.  Historically, these activities have been related to a continuity of travel conducted during certain times and specific locations. This fact is changing the past decades through the use of ICTs. The two fields of ICTs and travel, are sometimes substitutes and other times complements (Polydoropoulou & Kitrinou, 2004). While in the past, people scheduled their daily travel taking into account the restrictions that had due to time and place, together with their knowledge of the traffic conditions in a specific area, today they have the opportunity to perform electronic shopping, to work from home, to be educated from a distance thus having the opportunity to alter the number of daily trips performed. 

Research on telework mainly focuses on the direct effects on travel demand by forecasting the number of telecommuters, the quantity of telecommuting occasions, the substitution of commuting and the potential travel savings (Arnfalk, 1999; Golob and Regan, 2001; Mokhtarian and Salomon, 1997; Niles, 1994; Mokhtarian et al., 1995; Salomon, 1998).  Forecasting the range of telecommuting is based on studies of attitudes toward telecommuting (DeSanctis, 1984; Duxbury et al., 1987; Mokhtarian and Salomon, 1996a; Handy and Yantis, 1997), preference for telecommuting (Mokhtarian and Salomon, 1997; Stanek and Mokhtarian, 1998), choice of telecommuting (Bernardino et al., 1993; Bernardino and Ben-Akiva, 1996; Mahmassani et al., 1993; Mokhtarian and Salomon, 1996b; Yen et al. 1998), and characteristics of telecommuters (Yap and Tng, 1990; Hartman et al., 1991). A growing body of literature recognizes some indirect impacts of telecommuting on the timing of trips, modes of travel, and activity programs, including the possibility of increasing travel for non-work related trips as a consequence of reduced opportunities to travel (Handy and Mokhtarian, 1996; Shen, 2000; Giuliano, 1998). Furthermore, several studies investigate the actual relationship between transportation, communication, and spatial structure (Shen, 1999; Shen, 2000; Nazem et al. 1996; Black, 2001);   telecommuting and residential choices (Ellen and Hempsted, 2002; Mokhtarian et al., 2004). However, as Mokhtarian et al. (2004) mentions, very little is known about the long-term effects of telecommuting on activities such as residential location, although  a later analysis of the same data makes a much stronger statement on causality i.e. the residential relocation causes the telecommuting (Ory and Moktharian, 2006).

An individual can tele-work from his/her house, from a regional centre, or both. Home tele-working corresponds to the situation where the individual works from the house one or more days of the week or month limiting commuting to and from work. It can also improve the productivity of employees, despite the fact that certain individuals are more productive in regular working environment. The number of trips may decrease due to tele-working but other trips could be generated or daily schedules could change since other needs could be generated (Kurland and Cooper 2002, Popuri and Bhat 2003). Tele-working is based in a regional centre, which corresponds in the case where the employee works in a regional office nearby his house preferring not to commute to the main office (Nilles, 1988, Popuri, 2001). 

A classification of tele-work is based on its type and extent.  An employee can work almost full time from his/her house or from a regional office and only occasionally commute to the main office for meetings with other colleagues or to report to the employer. This type the employment is defined as tele-work of full time employment.  An alternative situation could be that the employee regularly works in the main office and occasionally from the house or a regional office. The case is defined as part time tele-working.
Many employees consider that part time employment via tele-working as way of keeping their professional and social life, benefiting in parallel from the reduction of commuting time to and from work. Employers see tele-working as way of improving employee productivity without losing control. Within part time tele-working two cases appear: tele-working for one or more days and tele-working for some hours during the day (Joanne H. Pratt, 2002).

Women use tele-working in order to work from home, while men make use of modern technologies to support multilocational working. Roughly, 6% of all workers in England, in spring 2002, were tele-workers. Among 1.78 million tele-workers, almost 400 thousand mainly worked from home and above 800 thousand used their homes fro mobile tele-working. Women were 53% of tele-workers and the 79% of mobile tele - workers were men (Labor Market Trends, UK, September 2003).

The number of tele-workers, in the US, for 2001, reached the level of 28.8 million, an increase of the 17% compared to the previous year. This proportion shows that one in the five Americans deals with some type of tele-work. Most work, at the street - not constant working place (24.1%) or at home (21.7%). A smaller percentage works at centres of tele-work (7.5%) or at satellite offices (4.2%). The majority of these employees declare to be more satisfied with their work, more productive and feel bigger devotion to their employer.  (International Telework Association and Council, US, November 2001).

The advisory team of telework for “World at Work”, reports that millions of American women work in many different spaces outside their office. This national research was realised between August 15th and September 1st 2005. Respondents were asked to determine, up to 13 different places, where they had worked from during the previous month. The research found that from the 135.4 million American workers:

· 45.1 million worked from home, ¶ 

· 24.3 million worked from places which belong to their clients, ¶ 

· 20,6 million worked from their car, ¶ 

· 16,3 million worked during vacation ,  ¶ 

· 15,1 million worked from open air spaces and  ¶ 

· 7.8 million worked on a train or plane  ¶ 

Among the 45.1 million American women working from home, the average number of spaces in which they work is 3.4 (spaces). This research shows that Americans have been familiarized with the idea of tele-working and the possibility of working from anywhere. The use of high speeds in telecommunications (broadband) at home from tele-workers , increased more than 60% in almost a year reaching 25.6 million tele-workers.

Another interesting result was the 30% increase of tele-workers within a year, while self-employing telecommuters decreased by 2%. These results could be attributed to the strengthened economy and increasing acceptance from employers of tele-working. Globally, 26.1 million persons work from home at least one day per month and 22.2 million at least once a week (ITAC, The Dieringer Research Group's, 2004 - 2005, American Interactive Consumer Survey).

Another study conducted by (Yeraguntla and Bhat, 2005) came up with the following results:

· ¶young individuals are more likely to work part time compared to oldest individuals 

· women with children are more likely to work part time as well

· women who do not have children are less likely to tele-work than men
· women with children are more likely to tele-work than men

· individuals with higher education are more likely to tele-work and have high flexibility in their program
· employees with more vehicles in their families are less likely to work from distance compared to those with less vehicles

· part time employees are more likely to work from distance compared to full time employees

· adults with children under 5 years old have higher propensity for labour flexibility

· individuals working in rural areas, having executive positions are more likely to have higher labour flexibility compared to those occupied in suburban and rural regions
In order to extend the current knowledge of the impacts of ICTs, this research focuses on women’s longer and shorted terms decision-making with respect to their social and financial activities, as well as their impact on the working conditions and environment.  
Methodology and Results

A personalized questionnaire was designed to capture women’s decision making behaviour. This questionnaire is composed of five parts. In the first part respondents are asked questions relevant to their working conditions, tele-working activities, and factors influencing their career development. The second part includes questions relevant to their residential location characteristics and perceptions regarding the choice of residential location. In the third part women are asked to define the activities they do in a typical day (in a form of a time-use survey). In the fourth part their level of education along with their knowledge in computers and ICTS, and e-learning activities are identified. Stated preferences data is then collected using a number of scenarios describing future situations in order respondents to indicate the way they would conduct their activities.  These future scenarios are described by four categories of characteristics. Under each future scenario respondents are asked how they would change their daily activities, working status and location of residence. Finally, in the last part personal details of the respondents are encapsulated.

The data collection methodology involves the collection of 300 questionnaires collected via personal interviews and internet surveys. The sample has been selected from a number of different and diversified Greek provinces in order to assure representativeness of the population as possible (16% from Islands, 75% from Attica region and 9% from the rest mainland). As presented in Figure 3 the majority of the sample (70%) is between 18 and 35 years old with an income ranging between 500 and 1500 Euros (70%).
Figure 3: Sample Profile
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Source: Authors
According to the responses, 80% of the sampled women work, with 55% of them working in the private sector and 45% in the public. Three quarters of the respondents work full time and just 25% working part time. An issue of significant importance is the fact that only 15% participates in a business activity either this is part time or full time, which is an indicator of the difficulties that modern women face in the developing their business initiatives (Figure 4).

Figure 4: Women at work
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Source: Authors
Despite that fact that the female awareness on PC and internet usage is at very high levels only 10% of them appears to be tele-working (Figure 5). The fact that 75% of the respondents has stated that their knowledge is at least good in case of PCs and 80% in the case of internet awareness (Figure 6) is aligned with the results from surveys which present a continuous increase in the usage of new technologies by women (ref). The fact that 73% and 56% of the sampled women have internet access at home and at work respectively is another indicator of female familiarization with the new technologies.
Figure 5: Tele-working awareness
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Source: Authors

Figure 6: Internet awareness
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The scenarios which the respondents had to take into consideration in order to picture their behavior are presented in Table 1. As illustrated according to the first scenario the respondents were asked to express how they would plan their daily activities if their internet connection was 25 times faster compared to day costing 15 Euros per month, telephone costs are the same to present, commuting time to and from work increases by 30% and the respective cost decreases by 20%. In the second scenario respondents were asked to express how they would plan their daily activities if their internet connection was 100 times faster compared to day with no monthly cost, telephone costs are cheaper by 50% compared, commuting time to and from work increases by 50% and the respective cost decreases by 50%.
Table 1: Presentation of scenarios
	
	Scenario 1
	Scenario 2

	Internet Speed Connection
	25 times faster 
	100 times faster

	Monthly Internet Cost
	€ 15
	€ 0

	Telephone Cost
	The same as today 
	-50% 

	Commuting time 
	+30%
	+50%

	Commuting Cost
	-20%
	-50%


Source: Authors

According to the results, scenario 2 appears to give the most incentives to women that work to make use of modern technologies. As presented in Table 2, women would prefer to work morning (65%) and evening hours (30%) and less in the night (5%). Internet higher speed along with cheaper internet and telephone costs encourage the use of e-mail, internet and telephone usage for the daily tasks not only at work but in other activities as well such as leisure, shopping etc. Of interest are also the results related to the commuting time and costs. As seen the more time it takes to commute the more are women willing to use the other means of transport such as the bus and the metro and abandon their cars since they consider that they would save considerable time which is wasted during commuting. The analysis of the results shows that commuting time of less than 15 minutes would facilitate 27% of the sample compared to 3% and 11% in the cases of current situation and scenario 1 respectively.
Table 2: Experiment results based on scenarios
	
	Current Situation
	Scenario 1
	Scenario 2

	Working Hours
	
	
	

	07:00-15:00
	55%
	55%
	65%

	15:00-23:00
	30%
	35%
	30%

	23:00-07:00
	15%
	10%
	5%

	Communication Means
	
	
	

	Telephone
	80%
	65%
	40%

	Internet
	15%
	20%
	35%

	E-mail
	5%
	15%
	25%

	Commuting Means
	
	
	

	Metro
	20%
	35%
	40%

	Bus
	25%
	30%
	35%

	Car
	45%
	25%
	10%

	Motorcycle
	3%
	3%
	3%

	Walk
	7%
	7%
	12%

	Commuting Time (minutes)
	
	
	

	<15
	3%
	11%
	27%

	16-30
	17%
	20%
	13%

	31-45
	20%
	23%
	20%

	46-60
	37%
	30%
	27%

	>60
	23%
	16%
	13%


Source: Authors

Conclusions and Research Implications

The data analysis showed that tele-working is very limited in Greece. Women are not extremely happy with their salaries compared to the cost of living. In our sample the knowledge of computers and usage of internet is high. This can be explained because almost half of the sample comes from the internet survey.  Nevertheless women are willing to use more new technologies since they become more and more aware that they can benefit in their daily activities in their work saving in parallel valuable time. 
The results presented in this paper make it clear that developments in the e-Economy will not replace all, or even the bulk of, the physical transport of women. However, the e-Economy does offer policy makers some new opportunities for addressing the increase in passenger transport and the accompanying problems. There are clearly circumstances where women may benefit from being able to carry out tasks and activities without having to engage in physical travel. In some cases the activity may bring more utility if carried out via ICT than by physical travel. For some women, “virtual mobility” offers attractive advantages in the context of much of their administrative personal business (administrative chores, financial transactions, comparison shopping etc), some of their retail trips and perhaps their daily commute.  Policymakers should focus their attention on identifying the circumstances in which virtual mobility is attractive and promote it. 

In closing, it must be emphasised that our understanding of the effects of the e-Economy on the demand and supply of transport is still limited; we still do not really understand the mechanisms by which new developments change women’s behavior and produce structurally different patterns of demand. More work is needed to produce the improved understanding that will help policy makers to make better policy and provide incentives and benefits to women to improve their standards of living, working conditions, and overall well-being.
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