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Abstract

A theoretical model of factors influencing the maximum time unemployed job seekers would be willing to commute to a new job is presented and tested using an ordered probit model. Significant effects are found for a range of personal and demographic characteristics, including gender, age, years of education, type of job, level of unemployment, expected wage, and location. The evidence suggests support for the spatial mismatch hypothesis and shows differing accessibility to employment opportunities for various types of unemployed people.  The findings also suggest that models of the trade-off between leisure and work time should fully include travel-to-work time as part of this trade-off.

Travel-to-work and Unemployed Job Seekers

1
Introduction

An important aspect of intra-regional job search by unemployed workers is how far they are willing to travel to new employment, as this influences the scope of their search and hence the range of job opportunities open to them and their chances of getting a job. The “spatial mismatch” hypothesis argues that the concentration of groups of people in certain residential areas within an urban area due, for example, to racial discrimination (e.g.: Brueckner and Martin, 1997; Zax and Kain, 1996; Ihlanfeldt, 1993) and inflexible housing tenure (such as public housing in the UK), forces them to seek jobs in more distant parts of the travel-to-work area (Gabriel and Rosenthal, 1996). This limits employment opportunities in terms of getting a job or the quality of job resulting in spatial mismatch (see for instance, Ong and Blumenberg, 1998, Holzer, 1991). 

So the willingness of unemployed people to travel further to a potential job will affect the level of mismatch.  While there is considerable research into the travel-to-work times of those already in work, discussed below, there is limited research on the potential maximum journey to work for those seeking work.  This paper seeks to identify a range of personal, demographic and locational factors that influence the length of time that an unemployed person is willing to commute to a new job.

Many factors influence how far unemployed workers would be willing to travel to a new job if they could obtain employment ( Blau, 1991; Van den Berg and Gorter, 1997). These include: the job characteristics (especially wages, stability, and promotion possibilities); access to and the pecuniary and non-pecuniary costs of travelling to work; education and skill levels; personal factors and constraints; and the other available alternatives, such as the probability of getting a nearer equivalent job or even remaining unemployed. Some of these factors depend on individual characteristics, however some (such as employment opportunities)  relate to the influence of the economic environment within which the individuals must make their decisions (McQuaid et al., 1996). In addition, the flow of information is influenced by distance with different communication channels between employer and job seeker being used at different times in the search process and for different types of jobs (Russo et al., 1996).

Difficulty in reaching a potential work location may discourage people from searching or applying for jobs there, and this is influenced by access to and costs of transport, including factors such as car ownership, availability of different modes and potential to integrate work journeys with other trips (e.g. shopping or taking children to school).  Income also has a positive effect upon car travel time (Kain, 1975). Age, however, has a negative effect with older people travelling less (Brännäs and Laitila, 1992).  The relationship between place of residence and job location is interactive, with travel-to-work times determined by residence (De Salvo, 1985), but also with residence partly determined by place of employment and job opportunities (Button et al., 1995).  However, unemployed job seekers often have limited opportunity to change residence, especially where there are restrictions due to tenure, or the employment location of other household members.

Empirical evidence shows that females have shorter travel-to-work journeys. In terms of average travel times, evidence from the British Household Panel Study in 1991 shows UK mean travel-to-work times are 21.5 minutes (Dex et al, 1995)
. Married females working full time travel similar times to married men (21.9 and 23.7 minutes respectively), although female part-time workers only travel 14.5 minutes on average.  Gender differences are most notable for part-time married female workers where some 29% travel less than 5 minutes to work. The household responsibility hypothesis suggests that this is due to household and lifecycle constraints, such as childcare (Turner and Niemeier, 1997), although other evidence on these issues is mixed (Gordon et al, 1989; Madden, 1981).  Conversely, longer hours worked is associated with increased travel time. Mensah (1995) also suggests that household responsibilities lead to a preference for part-time work for poor females compared to poor men and restrict their space time dimension of job search and work travel.

In summary, while there is considerable evidence on the ability or willingness to travel-to-work of those in unemployment, evidence on unemployed job seekers limited despite it having important implications for labour market and transport policies. Section 2 of this paper sets out a theoretical model of potential travel-to-work time by unemployed job seekers which incorporates job, transport, skills, personal and household characteristics and other relevant factors. Section 3 discusses the survey of unemployed job seekers used to estimate the model and the related hypotheses concerning the effects of factors upon potential travel-to-work times.  Section 4 presents the results. The final section considers the conclusions.

2
Theoretical Model

Much empirical research into potential travel-to-work times and job search has sought to estimate the parameters of the utility functions of the searchers and the distribution functions of stochastic events faced by them (Van den Berg and Gorter, 1997). In the current model it is assumed that unemployed job seekers split their working life into two periods.  In period t0 they are assumed to search for work while at the beginning of the second period t1 they find out whether they have been successful in their search.  If they are offered a job in period t1 then they are assumed to take it and receive wage w in period t1.  If they do not manage to find a job then they continue to receive unemployment benefit (welfare) of B. If the individual is receiving unemployment benefit in the first period then it is assumed to fall in the second period as some unemployment benefits are restricted to the first year. If work is gained then it is assumed that unemployment benefits fall to zero in period t1.

The probability that an unemployed worker will be offered a job at the beginning of period t1, (, depends upon a number of factors.  In particular, personal characteristics such as the level of education of the individual (Q), previous employment experience (E), and self-perceived quality (UD), which itself depends on length of time spent unemployed,  will all have an influence.  Other attributes of the unemployed person (A) may affect their willingness to travel-to-work times. For instance, if they perceive their general employment skills to be high, then they may wish to travel further to gain a job which will utilise these skills and perhaps lead to greater promotion choices. 

In addition the length of time that the individual spends searching for a job in period t0, S, will affect their probability of being offered one in t1.  For simplicity, the efficiency of search is assumed constant between searchers
. Also ( depends upon the general opportunities available to the individual within the area where they search and competition for these opportunities for which the surrogates are the levels of unemployment, Ur, and vacancies, V (see for instance: Pissarides, 1990; Hosios, 1990).  Competition will also come from employed job seekers.  Finally the distance over which search is conducted, (, will affect the individual’s chances of job success - and depends on availability of and access to transport between home and potential work, pecuniary and non-pecuniary search costs and travel costs if work is obtained (assuming the person does not move closer to work).  

Formally we can define the relationship:
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Better educated people are expected to have a higher probability of leaving unemployment at the beginning of period t1.  The type of previous work experience is predicted to have an ambiguous impact on (; those individuals who have spent most of their time in unskilled/semi-skilled manual jobs are likely to have a lower value of ( than those who previously worked in skilled manual, clerical and managerial/professional occupations.  This partly reflects the  greater demand for and lower unemployment levels in the latter occupations (depending on the employment structure of the search area), coupled with lower skill levels amongst unskilled/semi-skilled manual workers which makes them less attractive to recruiters.  Because relevant skills and general work experience deteriorate over time, (, reduces with the length of time spent unemployed (although it should be noted that length of time spent unemployed will itself depend on ( and on how long a person is willing to commute).  Finally, the more time  an unemployed worker devotes to searching for a job in t0 the more likely they are to be offered one in period t1.

Concerning exogenous variables, the higher the level of unemployment or lower the number of vacancies in the job seeker’s search area (i.e. a higher U/V ratio) then the lower is the value of ((. Vacancies themselves depend on the area over which the individual searches.  The further the individual searches and the further they are prepared to travel, the more vacancies they are likely to find.  If there are only a few vacancies that an individual can apply for in their immediate area then they will increase their probability of finding a job by looking over a wider area.  Generally, those people with the most specialised skills would also be those who search over the widest catchment area.  

Each individual is assumed to have a twice differentiable concave utility function, 

uj = u(qj, L; Z).
 uj represents utility in any period, qj the level of consumption, L is the individual’s leisure time and Z is a vector of exogenous factors which influence utility, including demographic factors such as stage of life cycle.  Concavity of u(.) requires that both leisure and consumption are normal goods so that uq, uL> 0 and also uqq,uLL< 0 and uqquLL > uqL.  For an employed worker leisure, L, is defined as total time available, T, less time spent working, H, less time spent travelling to work, K, so that L = T-H-K.  For an unemployed worker L = T-S, where, as stated earlier, S is time spent searching for a job.

Individuals are assumed to maximise the present discounted value of utility:


[image: image2.wmf]PV

u

q

T

S

Z

r

u

q

T

H

K

Z

u

q

T

Z

=

-

+

+

-

-

+

-

(

,

;

)

(

)

{

(

,

;

)

(

)

(

,

;

)}

(

)

0

1

1

1

1

1

2

a

a


where r represents the rate of time preference and q1 is the quantity of goods consumed in period t1.  Finally PV represents utility in period t0 plus discounted expected utility in period t1. Note that because there are only two periods, no time is spent searching for a job in period t1.

The budget constraint for the unemployed job seeker is:
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N1 represents the level of non-labour income available to the individual in period t1, for example, from savings.  In most cases these savings are very small and will reduce as time passes.  In all cases it is assumed  to be impossible for unemployed people to borrow on the capital market. As discussed previously B is unemployment benefit (welfare), ( is the probability of being offered a job at the start of t1, and ( is the wage. Finally, Fs represents the cost of search per hour in period t0, while Fy  is the cost of travel per mile. It is assumed that individuals have spent all their savings by the end of period t1,  pj represents the price level in period tj, and ( and r are discount factors.

Individuals choose their search time, hours of work, travel time and consumption levels over periods t0 and t1 to maximise utility (2) subject to the budget constraint (3).  It is assumed that future travel to work time in t1 is proportional to the distance over which a person searches in t0, so that K=((, where ( represents a constant 
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, then solving the individual’s utility maximisation problem yields the structural form equation:
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where ( is the Lagrange multiplier from the optimisation problem. Variables on the right of ( are exogenous.  Note that ( is endogenous because the choice of search time in period t0 affects the probability of obtaining a job in a later period.  The equations determining H, q0, q1, S and ( are:
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Solving equations (4a) and (4b) gives the reduced form for travel time as:
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The results of testing the model in two neighbouring Travel-to-Work Areas (TTWA) are now discussed.

3
Estimation of Model and Hypotheses

The data are derived from a survey of 306 unemployed job seekers (72% male) carried out in 13 job centres in the Bathgate and Edinburgh travel to work areas (TTWAs).  All interviewees were seeking full-time work.  Edinburgh is the capital city of Scotland and a financial centre with a TTWA population of around half of a million and Bathgate is a contiguous industrial and mining area with higher unemployment and rural hinterland and a relatively high level of commuting to Edinburgh.   Unemployed job seekers were asked about the way they looked for work, what they were looking for and their personal characteristics.  In addition they were asked what the maximum time was that they were prepared to spend travelling to work each day.

The empirical relationship is based on equation (5) and is defined as:
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where K represents the travel to work time variable which can take any one of four distinct values; under 30 minutes to and from work each day, between 30 and 45 minutes, between 46 minutes and one hour, and over one hour.  wie represents the expected weekly post-tax wage that individual i can expect to receive, Ti the availability of private transport and Tp the availability of public transport. The distance from the individual’s home to the central business district (CBD) is represented by dCBD.  ( represents any other factor thought likely to influence travel to work time.  The other variables are as discussed previously.

The value of wie is based on a survey question about what was the expected gross weekly wage the interviewee expected to earn in their next job.  Taxes were then imputed and subtracted to give net weekly wages.  Wages are actually measured in nominal terms rather than real terms reflecting the fact that prices are relatively constant across the contiguous travel to work areas.  

In order to calculate household income interviewees were asked the amount they received every week from each type of benefit available to the unemployed.  In addition they were asked, if appropriate, what income their spouse received.   The figures from these questions were added together and adjustments made for taxes to give a net figure.  Interest and other such income was found to be negligible.

Z represents demographic factors and includes a number of variables to measure the effect of demographic factors.  In particular, age is included to test the hypothesis that older people are less prepared than the young to travel for long periods.  Race was omitted as the proportion of ethnic minorities in the local population was extremely low (around 1% in Scotland as a whole and also in the study population).  Hence the results are interesting as unlike other studies of spatial mismatch (e.g. Zax and Kain, 1996) they predominantly reflect socio-economic factors such as housing and income rather than linked race issues.  A dummy variable is also included to measure the impact of gender on travel to work time.  The number of dependants under 18 years old were included as generally it would be expected that the greater the number that a person has to look after, particularly for females, the less they will be prepared to spend long time periods travelling to and from work.  Z also includes a marital status dummy as evidence cited earlier suggests this influences travel to work times.

Job experience (E) is measured by a dummy variable which takes the value one if the unemployed worker’s previous job was non-manual and zero otherwise, while educational attainment (Q) is proxied by the number of years spent in education.  It is expected that unemployed workers previously employed in non-manual jobs and those who have spent long periods in education would be prepared to travel for longer periods because their job expectations are relatively high and there may be few specialised jobs in the area in which they live to satisfy those expectations.

Finally, a separate index variable (A) which is included in the estimating equation to measure the opinions that interviewees have of their own perceived abilities in terms of time-keeping and analytical, team working and communication skills.  Generally the effect of perceived quality on travel time is potentially ambiguous.  One the one hand workers who see themselves as being of high quality are more likely to think that they will be offered any good local vacancies and are therefore unlikely to feel that they have to travel for as long, but on the other hand they may be more keen to work, in jobs that utilise their skills and therefore more prepared to travel.

It is impossible to obtain direct estimates of travel costs.  Instead this variable was proxied by two sets of measures reflecting the availability of private and public transport to each interviewee.  The availability of private transport, Ti, is measured by a single dummy variable which takes the value one if an individual owns either a car or motorbike and zero otherwise. Two variables are included to measure public transport provision.  The first is the number of buses which go from the individual’s postal district to the central business district (CBD) from 7.30 am to 9.00 am. The second variable is the number of trains that go from the interviewees postal district to the CBD over the same time period.  In the case where an unemployed person lives in the CBD the number of buses and trains that can be caught is set to its maximum value.  It is expected that the more ubiquitous public transport provision is the longer a person would be prepared to travel to work.

Two  potential problems with these public transport variables are first that individuals travel to work at different time periods.  Generally this should not have a major effect as long as the unemployed worker expects to be travelling to work between 7.30 am and 9.00 am which is likely to be the case.  Second, there may be multiple job locations which may not be in or on a travel route to a CBD.

Unemployment levels faced by job seekers were proxied by the unemployment level in the postal district in which they lived.  The level of unemployment (Ur ) is expected to be negatively correlated to potential travel-to-work time due to individual discouragement in trying to gain employment and an expectation based upon past experience that it is not worth searching for work far away.  Vacancies were measured as the vacancy level at the government unemployment office which the interviewee normally attends. A dummy variable is included which takes the value 1 if the individual lives in the Bathgate TTWA and zero otherwise (i.e. if they live in the Edinburgh TTWA).  It is expected that this variable will be positively signed due to the lower population density of Bathgate compared to Edinburgh. So people may have to travel longer to work opportunities. However, if people are discouraged from seeking work due to previous experience they may not even consider looking or potentially taking work far away, so there may be a negative correlation between the dummy variable and willingness to travel.

From equation (6) it is possible to define five groups of variables, each of which should have a common influence on the travel time decision.  Sex, age, marital status and number of dependent children can all be classified as demographic variables.  Years spent in education,  previous industrial experience, and self-perceived quality are all personal attributes which affect the individual’s probability (or perceived probability) of getting a job and consequently their aspirations. 
  The  vacancy, unemployment level and TTWA dummy also affect the chances that an unemployed worker will get a job but are determined by the external environment, not personal attributes. Expected net wages and household income determine the monetary gains and losses associated with taking a particular type of work and obviously affect the choice of where to look.  Finally, access to private and public transport and the distance the individual lives from the CBD determine the physical ease of access to different geographical labour markets. 

As the dependent variable (potential travel to work time) is not continuous it is inappropriate to use standard multivariate regression techniques; rather it is necessary to estimate a qualitative response model (e.g. Wrigley and Brouwer, 1986).  The ordinal nature of the travel time variable and the fact that it falls naturally into four categories suggests that the best choice is an ordered probit model (Maddala, 1983; Greene, 1993; and McFadden, 1989, for multinomial probit models).  The basis of the model is the equation,
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where ki* represents the net benefits for individual i associated with being prepared to spend a given amount of time travelling to and from work each day.  Xi is a set of factors which influence the level of benefits in conjunction with the parameter vector A and (i is a normally distributed random variable with mean zero and variance 1 which allows for unmeasured effects.  In terms of the theory outlined in Section 2, Xi includes any factors which influence the cost and willingness to travel, the probability of getting a job and the expected wage or other benefits associated with obtaining a job.

It is not possible to observe ki* because it is determined by individual i’s utility function which is itself unobservable.  The only information which is measurable is the amount of time that i is prepared to spend travelling to and from work each day.  However, it is possible to say that when ki* reaches a threshold value, say 0, then individual i will be prepared to spend more than 30 minutes travelling to and from work each day.  Similarly, when net benefits become sufficiently large so that a higher threshold, (1 , is reached the individual will decide that it is worth travelling for more than 45 minutes each day to work and back
.  Formally for all four travel time categories:
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Given that ( is normally distributed we have the following probabilities for each travel time category: 
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where ((.) is the standard normal cumulative density function, K are the travel time categories, X is the vector of RHS variables (which are evaluated at their mean), and P is the corresponding vector of parameter estimates, P is the parameter estimate of the RHS variable for which the marginal effect is being calculated,  (1, (2 are the threshhold values which determine the travel time category the individual is in.  In order to estimate the probabilities it is necessary to estimate the parameters (1,  (2 and P.  The method of estimation is maximum likelihood with the log likelihood function being given as:
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The following section now considers the results of operating the model.

4
Results

Table 1 presents the estimated coefficients and asymptotic t-ratios for each variable in equation (6).  Gender, number of dependants, age, being a manual worker, years of education, unemployment level, Bathgate TTWA, expected wage and the travel time thresholds (see below) are all significant at least the 10% level. The personal characteristics of unemployed workers which are thought likely to influence their probability of getting a job have various effects on the travel time choice as hypothesised.  Of these gender (being female) has a significant negative impact on travel time at the 10% level. Females are less likely to travel for

	Table 1

	Initial Results for Travel Time Model



	Variable
	Equation (1)

	Constant
	1.5844***

(3.71)

	Female
	-0.3615*

(-1.94)

	Single
	0.2329

(1.11)

	Dependants
	-0.3548*

(-1.64)

	Age
	-0.0124**

(-1.96)

	Private Transport
	-0.1627

(-1.03)

	Number Trains
	0.0334

(0.66)

	Number Buses
	-0.0029

(-0.96)

	Distance from CBD
	-0.0255

(-0.82)

	Manual
	-0.3445**

(-2.04)

	Years Education
	0.1192**

(2.5)

	Perceived Ability
	0.0161

(1.51)

	Unemployment Level
	-0.0002**

(-1.96)

	Vacancy Level
	0.0004

(0.61)

	Bathgate TTWA
	0.7652***

(2.63)

	Expected Wage
	0.0001**

(2.0)

	Household Income
	-0.0036

(-1.04)

	(1
	0.7925***

(7.26)

	(2
	1.6915***

(12.73)

	Log Likelihood 

Restricted Log Likelihood
	-305.52

-328.39

	*** Denotes significance at the 1% level, 

** denotes significance at the 5% level

* significance at the 10% level.


 long periods than males perhaps reflecting the fact that they have lower expectations generally from work.  Older people and those with dependants are also less likely (5% and 10% significance levels respectively) to be prepared to travel also confirming a priori expectations.

Although years of education has a positively signed coefficient, the coefficient for being a manual worker (based upon previous job experience) was negative (significant at the 5% level).  This corresponds with the expectation of greater income (and job specialisation) being associated with greater human capital in terms of educational level and non-manual jobs, and hence the person’s willingness to travel further.

The coefficient on unemployment level is significantly negative (at the 5% level) as expected, suggesting a discouraged worker effect whereby those out of work for a long period cease to search as much and are no longer willing to travel far for a job, perhaps partly as they do not expect to find a job.  The level of local opportunities, as measured by vacancies, is not significant, perhaps due to people considering non-local vacancies as well as local ones.  The significantly positive (1% level) Bathgate TTWA dummy variable (Bathgate = 1) suggests that unemployed people there expect to have to travel further in order to gain employment. This may also be due to a ‘city effect’ for those living in Edinburgh expect to face shorter  journeys than those living in the less densely populated Bathgate area. This result also suggests that the areas where the unemployed live influence how long they are prepared to travel.

Expected net wages also have a small but significant (at the 5% level) positive coefficient, confirming expectations and higher income may reduce the relative importance of search and commuting costs.  Total household income does not appear to have a significant affect on maximum potential travel time.  This perhaps reflects the fact that the decision on what is an acceptable commute each day is the second of two choices that an unemployed worker has to make; the first being whether to seek work at all (which may be influenced by the effect of extra income on existing welfare benefits); and second where to live.

Table 1 also shows that neither the availability of private transport nor the number of train and bus services in an unemployed worker’s postal district significantly influence the travel time decision.  Although this is contrary to initial expectations (where the availability of transport was thought to be positively correlated with travel time) the result has interesting implications because it suggests that, due to insignificant effect of private transport in this context, policies which enhance the importance of public transport at the expense of private transport are unlikely to reduce mobility and flexibility in the labour market.  As such it may be possible to introduce environmentally friendly policies, such as encouraging greater use of public rather than private transport, without reducing the economic welfare of commuters.  However, one should be careful in giving too much weight to this argument as distance from the CBD does not appear to be associated with travel time decisions which may indicate that the assumption that there is a single CBD in each travel to work area is invalid.  It was however, surprising that access to private transport was associated (though not significantly) with shorter potential travel times. Perhaps this was due to such access being linked to higher household incomes (also negative, but not significantly) and therefore less pressure on seeking work.  Finally, both (1 and (2 are highly significant indicating that the travel time categories chosen for K are useful time categories.

Table 2 compares the model’s predictive abilities by comparing the actual probability of  a job seeker being in each travel time group and the predicted probabilities obtained from using equation (8) for the specifications in Table 1. The probability of K falling into class 0, 1, 2 or 3 is calculated by evaluating ((.) at the mean of Xi.  The model slightly underpredicts the probability that an unemployed person will only be prepared to spend up to 45 minutes travelling and over predicts the probability of being prepared to travel for more than 45 minutes.

	Table 2

	Predicted Probabilities and Outcomes for Travel Time (y)



	
	y=0


	y=1
	y=2
	y=3

	Actual
	0.14


	.19
	.32
	.35

	Predicted

   Equation 1


	.08


	.05


	.38


	.48




Because the ordered probit model is non-linear in its parameters it is not possible to measure the impact of changes in each explanatory variable on the probability of being in a particular travel time category from equation (8).  Instead equation (8) has to be differentiated with respect to X to give:
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The actual marginal effects, calculated at the mean of the variables, are displayed in Table 3.

The changes associated with age and number of bus services per time period are measured in units of ten, while expected wages and household income are measured in hundreds and unemployment levels and vacancies in thousands.

Looking first at the demographic variables we see that females are 6% less likely than males to have a maximum travel time over one hour.  Conversely, they are more likely to be in each of the other three travel time categories and most variables show this dichotomy between travel times of over one hour and each of the times under one hour.  Those with greater education are 2% more likely to be prepared to travel for long periods.  As would be expected, older people and those with dependant children are less likely to be prepared to travel long distances.   The changes in probability are much smaller for age and number of dependants than for females.

Increases in the vacancy level reduce the probability that someone will be prepared to travel for long time periods while increases in unemployment have the reverse effect.  These results are in line with the model predictions set out in Section 2.  As far as the travel-to-work area is concerned, unemployed job seekers in Bathgate are much less prepared to travel to work for over an hour than those in Edinburgh.  The fact that Bathgate has a lower population density, 

	Table 3

	Marginal Effects for the Travel Time Model



	Travel Time
	< 30 minutes
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	Female *
	0.0025
	0.0118
	0.047
	-0.0613

	Single
	-0.00058
	-0.00271
	-0.01079
	0.01409

	Dependants *
	0.00017
	0.00081
	0.0032
	-0.0042

	Age (X 10) *
	0.00004
	0.00019
	0.00077
	-0.001

	Private Transport
	0.0009
	0.0042
	0.0167
	-0.0218

	Number Trains
	-0.00001
	-0.000048
	-0.00019
	0.00025

	Number Buses (X 10)
	0.00001
	0.00006
	0.00025
	-0.00033

	Manual *
	0.0026
	0.0123
	0.0491
	-0.064

	Years Education *
	-0.00086
	-0.00402
	-0.01604
	0.02093

	Perceived Ability
	-0.00021
	-0.00099
	-0.00395
	0.00516

	Unemployment  Level 

(X 1000) *
	-0.00069
	-0.00321
	-0.01279
	0.01669

	Vacancy Level (X 1000)
	0.00345
	0.01605
	0.06395
	-0.08345

	Bathgate TTWA *
	0.00377
	0.01755
	0.06995
	-0.09128

	Distance from CBD
	0
	0.00001
	0.00037
	-0.00048

	Expected Wage (X 100) *
	-0.0011
	-0.00514
	-0.02046
	0.0267

	Household Income (X 100)
	0.00041
	0.00193
	0.00767
	-0.01001


* Denotes variables significant at (10% level in Table 1.
but a higher U/V ratio than Edinburgh TTWA suggests that job opportunities are much more spatially concentrated in the Edinburgh area and the area has a greater attraction and agglomeration effect (e.g. for job progression or switching).  This greater attraction may mean that employed people from the contiguous TTWA of Bathgate may be willing to travel longer to Edinburgh. Distance from the CBD has only a very small impact on the probability of a person belonging to a particular travel time category, which may reflect the increasingly dispersed and suburban nature of employment.

Years of education, being a non-manual worker or of high self perceived quality all raise the probability of having a maximum travel time greater than one hour.  However, the long-term unemployed appear less likely to be prepared to travel for long (>60 minutes) periods.  These predictions are also in line with the model.  Expected wage has a positive impact on the probability of travelling for longer periods of time. Unexpectedly the impact of household income is negative as other studies show higher incomes correlated with longer commuting distances for those in work , although perhaps the higher income unemployed people in the survey felt less pressure to get work if that meant long travel times.  Finally, public transport in the form of train provision seems to slightly increase the probability of long journey times while the availability of buses and private transport (car) increases the probability for shorter journeys. The scale of the private transport variable was however the largest. The direction of the transport variable co-efficient concurs with the notion of rail being used primarily for longer commutes.

Finally, table 4 presents the results from applying group restrictions to the model.  The first column gives the estimated coefficients and t-values when household income and expected wages are restricted to zero and so excluded from the model.  The

	Table 4

	Restricted Versions of Travel Time Model



	Constant
	1.5742

(4.61)***
	1.3034

(3.69)***
	1.0009

(3.63)***

	Female
	-0.4627

(-2.76)***
	--0.4232

(-2.58)***
	-0.4205

(-2.45)**

	Status
	0.0082

(0.04)
	-0.0115

(-0.05)
	0.1081

(0.43)

	Dependants
	-0.0014

(-0.37)
	-0.0329

(-0.29)
	-0.0581

(-0.64)

	Age
	-0.0016

(-0.25)
	-0.0048

(-0.76)
	-0.0004

(-0.57)

	Private transport
	-0.0932

(-0.58)
	-0.0576

(-0.36)
	-0.1731

(-1.13)

	Number Trains
	0.0011

(1.31)
	0.0013

(1.51)
	-0.0008

(0.93)

	Number Buses
	-0.0004

(-0.95)
	-0.0004

(-0.98))
	0.0004

(1.31)

	Distance
	-0.0021

(-0.1)
	-0.0022

(-0.11)
	0.0107

(0.56)

	Manual dummy
	-0.3146

(-1.98)**
	
	-0.4055

(-2.49)**

	Years Education
	0.1375

(2.77)***
	
	0.1177

(2.41)**

	Perceived Ability
	0.023

(0.87)
	
	0.0256

(0.95)

	Unemployment Level
	0.0002

(1.21)
	0.0002

(1.14)
	

	Vacancy level
	-0.001

(2.12)**
	-0.0004

(-0.68)
	

	Bathgate
	-0.5904

(-2.54)**
	-0.506

(-2.1)**
	

	Expected Wage
	
	0.0014

(2.0)**
	0.0018

(2.63)***

	Household Income
	
	-0.0002

(-0.21)
	-0.0008

(-0.69)

	(1
	0.68

(7.11)***
	0.66

(7.34)***
	0.6789

(7.01)***

	(2
	1.51

(12.49)***
	1.47

(13.09)***
	1.503

(12.16)***

	Log-Likelihood
	-325.1
	-331.1
	-325.6

	1.  t-values in parentheses.

2.  *** denotes significance at the 1% level, ** significance at the 5% level and * significance at the 10% level.


Likelihood Ratio (LR) test statistic of 4.6 indicates that the variables are just significant at the 10% level.  This low level of significance indicates only limited support to the influence of household income on travel time.

Column 2 presents the results when the coefficients on personal characteristics are restricted to zero.  The LR test statistic of 16.6 indicates that the variables are jointly significant at the 1% level, so that it can confidently be claimed they have a strong influence on travel time decisions.  The final column examines the joint impact of economic environmental variables.  The LR statistic of 5.6 indicates that the variables are jointly not significant at the 10% level, suggesting that they do not influence travel time decisions.  However, this result may indicate that rather than general unemployment and vacancy rates being used it may be more appropriate to more specifically identify peoples individual perceptions of job opportunities.

5  Conclusions

The paper presented and tested a theoretical model of the maximum potential travel-to-work time for unemployed job seekers. The results suggest that the model performed well and that intra-regional spatial mismatch, in terms of those in certain groups of unemployed people being less likely to potentially travel long periods to  new jobs, is related to a wide range of personal and demographic characteristics, job characteristics and the overall economic environment in terms of unemployment and vacancy rates.  This suggests that land-use and other policies should seek to ensure that there are potential employment opportunities accessible to the various groups of unemployed peoples’ residences.  Interestingly,  while race has been found to be a significant influence in many mismatch studies (especially in the US), the current study shows the importance of non-racial factors also, as less than 1% of the local and regional populations were from racial minorities.  This suggests that more research is required into the wider effects of demographic factors, poverty and housing tenure upon spatial mismatch in order to develop existing or new models showing the theoretical and empirical effects of discrimination.

Years of education, the local employment level, expected wage and residence in the Bathgate TTWA were positively correlated with willingness to travel longer periods to work.  Age, female gender, level of unemployment and having last worked in a manual job were negatively correlated. The marginal effects of these factors indicated a clear dichotomy between those factors associated with maximum potential times over one hour and those with travel times of less than one hour as the theory predicted.  The characteristics of the local economy are important with Bathgate TTWA (with higher unemployment and lower population density) being associated with less willingness to travel long journeys (over one hour) to work. Availability of private or public (buses and trains) transport were not found to be significant.

The results suggest overall that individuals are taking rational decisions given the external environment, but the environment is itself influenced by these decisions, so that the observed aggregate behaviour is the result of interactions between individual decisions and the external environment. Hence local training and employment policies need to be constructed which take account of these factors.  Also it is suggested that employment policies need to take account of changing travel-to-work times (due, for instance, to new infrastructure, greater congestion or changing workplace and residential locations) on the behaviour of unemployed job seekers. The results also suggest that there may be a discouragement effect for unemployed people living in areas of high unemployment, so improving access to job opportunities elsewhere may be an important policy.

When group restrictions are applied to the model, support was provided to the hypothesis that expected wages do influence potential maximum travel time; as do personal characteristics. In addition there was significant support for the importance of the external factors of local unemployment and employment on travelling time.

An additional finding suggests that theoretical models and studies of the trade-off between leisure and work time should fully include travel-to-work time in order to be correctly specified.  Further research based upon this survey is needed into the links between actual success in gaining employment and travel-to-work time and other factors including the different search channels used by those seeking work and by employers.
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� Although times vary by location and over time (see Rowendal and Reitveld (1994), and are higher in North America (Mensah, 1995).


� Many labour market policies have often sought to raise the search efficiently of various sub-groups of the unemployed, and employed, so the assumption is fairly restrictive. However the study below concentrates in two adjacent locations with similar employment policies.


�   Household utility functions are ignored for simplicity.  However, this may not be important because the degree to which households co-ordinate their income and expenditure decisions is debatable.  For an application of household utility functions to the travel-to-work decisions of employed workers see Aaronsson and Brännäs (1996).


� Length of time spent unemployed is not included because it influences ( through the quality index.  It should be noted that ( does not influence individuals perceptions of their quality.  It is argued here that peoples perceptions of their quality are based on past events rather than on the current decisions which determine (.


� This stepped basis for ( is used as it permitted more reliable responses from interviewees.
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