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Abstract The City of Edmonton in Canada conducted a stated preference survey

where over 1,200 respondents were asked to consider tradeoffs involving a wide

range of elements of urban form and transportation, including mobility, air quality,

traffic noise, treatment of neighbourhood streets, development densities and fund-

ing sources such as taxes. Respondents were to imagine moving to a new home

location and to indicate preferences among hypothetical alternatives for this new

location, with these alternatives described in terms of attributes related to the

elements of interest. The observations of choice behaviour thus obtained were

then used to estimate choice model parameters indicating the sensitivities to these

attributes. As such, these parameter estimates provide indications of the relative

importance of the corresponding elements and they also provide insights into the

influences of the specific home location attributes considered. It is these insights

into the influences of home location attributes that is of particular interest in this

book presenting a collection of modelling treatments of household behaviour.

1 Introduction

The City of Edmonton in Canada developed a long-range transportation masterplan

in the mid-1990s, encompassing a wide range of elements of urban form and

transportation, including:

l Mobility
l Air quality
l Traffic noise
l Treatment of neighbourhood streets
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l Development densities and
l Funding sources such as taxes

The study described here was conducted as part of the development of the plan,

in order to improve understanding of the relative importance placed on these

elements by the population and thereby obtain some guidance concerning some

of the tradeoffs to be made in the plan. The intention in this study specifically was

not to consider what would be best for the population; but, rather, to consider the

sensitivities of the population to a specific set of elements addressed in the plan.

A stated preference approach was used, where each of a sample of respondents in

the population was asked to imagine moving to a new home location and to indicate

preferences among hypothetical alternatives for this new location, with these

alternatives described in terms of attributes related to the elements of interest.

The observations of choice behaviour thus obtained were then used to estimate

model parameters indicating the sensitivities to these attributes. As such, these param-

eter estimates provide indications of the relative importance of the corresponding

elements, as required. But they also provide insights into the influences of the specific

home location attributes considered. It is these insights into the influences of home

location attributes that is of particular interest in this book presenting a collection of

modelling treatments of household behaviour.

This chapter is organised into four sections after this introduction covering

survey, analysis approach, results and conclusions.

The analysis approach involved the use of the standard logit model in the

estimation of the indications of sensitivities. This particular form of mathematical

model of discrete choice behaviour enjoys widespread use throughout the model-

ling of household behaviour. Consequently, it is appropriate to include in this first

chapter (of a book about the modelling of household behaviour) a description of the

standard logit model and its application – which is done within the section covering

the analysis approach.

2 Survey

2.1 Survey Interview Design

The hypothetical new home location alternatives considered by respondents were

described in terms of the following attributes:

l Auto drive time to work
l Operating cost for auto trip to work
l Parking cost for auto trip to work
l Transit ride time to work
l Walking distance to bus stop for trip to work
l One-way fare for transit trip to work
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l Auto drive time to shopping
l Operating cost for auto trip to shopping
l Parking cost for auto trip to shopping
l Transit ride time to shopping
l Walking distance to bus stop for trip to shopping
l One-way fare for transit trip to shopping
l Housing type
l Change in housing taxes or rent relative to existing level
l Frequency of noticeably bad air quality
l Nature of traffic noise and disturbance arising from it
l Walking time to local elementary school
l Type of transportation facility to be crossed as part of walk to local elementary

school and nature of any provision for that crossing and
l Type of street in front of dwelling and nature of any traffic calming measures

in street

In order to remove other elements from consideration and thereby negate their

potential impacts, each respondent was also told to assume that all other aspects of

the alternative new home locations were the same as their existing home location.

That is, for example, the respondent was to imagine that each alternative new home

would have the same floor area and money value as the respondent’s existing home

location.

The descriptions of the hypothetical new home alternatives presented to respon-

dents were developed by randomly varying the condition regarding each of the

considered elements, with some degree of control on possible combinations of

conditions in order to avoid inconsistent descriptions. That is, each specific hypo-

thetical home location alternative was created by “bundling together” a randomly

selected drive time to work, a randomly selected money cost for the auto trip to

work, a randomly selected housing type, etc. An example of one restriction on the

possible combinations was that a description could not have both a “collector road”

in front of the dwelling and “none” for the level of traffic noise. Another was

that parking charges remained the same across alternatives in a given interview,

reflecting the invariance of work destinations.

Additional materials were presented to each respondent as part of the interview

in an effort to establish a consistent understanding of the (sometimes fairly

“jargony”) terms being used. Separate single pages of point-form notes were used

to indicate what was meant by the terms “shopping trip for groceries” and “notice-

ably bad air quality”. Photographs (sometimes with additional point-form notes)

were presented depicting the different housing types and indicating the meaning

of local road, collector road, crosswalk, pedestrian bridge, block (as a distance

measure), speed bump, and chicanes.

In each interview, the respondent was asked to participate in four separate stated

preference “games”, with four different hypothetical home location alternatives

considered in each game. In a given game, the respondent was to establish his or her

ranking of the alternatives in order from most to least preferred – which in general
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forced the respondent to make tradeoffs among the more and less preferable

attributes and thereby provide data indicating the relative influences of these

attributes The descriptions of the alternatives were printed on separate sheets of

paper, one for each alternative. Figure 1 shows an example sheet presenting an

alternative.

31401 2

Walk to local elem school: 10 minutes
using crosswalk on collector road

Local air quality: noticeably bad 1 day per year

Municipal taxes or rent: up $125 per month (up $1500 per year)

Street in front of dwelling: local road

Trip to work: By car: 20 minutes in vehicle
$2.00 per day for parking
$0.75 for fuel & user charges (fuel taxes, road tolls)

By transit: 45 minutes in vehicle with no transfers
4 block walk to bus stop
$1.25 fare each way

Trip to shop: By car: 15 minutes in vehicle
$0.50 for parking
$2.00 for fuel & user charges (fuel taxes, road tolls)

By transit: 30 minutes in vehicle with no transfers
1 block walk to bus stop
$1.25 fare each way

Traffic noise: constant faint hum

Dwelling type: single family

Fig. 1 Example sheet showing a hypothetical alternative. The respondent was asked to indicate

preferences among four such alternatives for a new home location in each game by both ranking

the alternatives in order of preference and also rating each alternative on a 0 to 10 scale
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In the first three games the sets of four descriptions were selected randomly from

the full set of available combinations of conditions. In the fourth game a fixed set of

four pre-specified descriptions with specific themes was considered, with the same

fixed set of four considered in all interviews. These four pre-specified descriptions

embodied specific themes emphasizing mobility, money costs, the environment and

children as areas of general concern and had the most attractive conditions for the

relevant elements in each case.

In each game, the four sheets containing the descriptions of the alternatives were

literally set out before the respondent and the descriptions were reviewed by

the interviewer using the point-form notes and photographs as appropriate. The

respondent was then left to consider and physically move around the sheets as part

of the determination of the order of preference among the four alternatives. When

the respondent finally settled on an order of preference, he or she was then asked

to rate each hypothetical alternative on a whole number scale from 0 to 10, where

0 represents “terrible”, 5 represents “neutral” and 10 represents “excellent”. This

acted to confirm the indicated order of preference: if any inconsistency arose

between the indicated order of preference and the 0 to 10 scores, where an alterna-

tive with a higher ranking got a lower score, then the order of preference and the

scoring were revisited until the inconsistency was eliminated. After the four games

of ranking were completed, the respondent was then asked to indicate which one of

the elements had the greatest influence in the ranking process.

It would be a very complex and demanding task to consider and compare

conditions regarding 19 elements across four alternatives. A significant proportion

of respondents might find such a task too difficult and either give up or simply

provide incomplete responses, significantly reducing the accuracy of the results

obtained. In anticipation of this potential difficulty, the number of elements varying

in each of the first three games was reduced by organizing the elements into eight

related groups and holding the conditions for four of these groups constant across

all alternatives. The four groups of elements to be held constant in a given game

were selected randomly as part of the development of the interview. This effec-

tively eliminated these four groups of elements from consideration in that game,

and thereby simplified the ranking task to a manageable level. All 19 elements were

still printed on each sheet so that the full context was still indicated, and thus could

influence the 0 to 10 rating scores. The four groups of varying elements were

presented in bold print in order to allow them to be identified more easily.

The order of presentation of the elements could influence respondents, where

elements at the top of a sheet might receive more attention than those further down

because of respondent fatigue. In order to avoid this effect biasing the results, the

order of presentation of both the groups of elements and the elements within the

groups was selected randomly for each interview.

As part of the interview, the respondent was also asked to provide the following

socioeconomic information:

l Nature of household tenure (own or rent)
l Taxes or rent paid
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l AGE, gender, drivers license status, employment status, workplace location,

frequency of travel to work and mode usually used for travel to work for each

person in the household as appropriate
l Frequency and location of grocery shopping and mode usually used for travel to

grocery shopping as appropriate
l Total number of private vehicles owned by household
l Present dwelling type
l Total household income and
l Nature of any mobility, sight/reading and/or hearing disabilities that might have

influenced the responses provided

2.2 Conducting the Survey

A random listing of 6,000 households in Edmonton was selected from the publicly-

available directory of residential telephone numbers. Several attempts were made

to contact and recruit persons in these households for the survey. In the end, a total

of 1,277 “face-to-face” interviews were successfully completed and the resulting

information coded for analysis.

2.3 Resulting Sample as Representation of Population

In Fig. 2 the sample distribution of household sizes is compared with the

corresponding population distribution – as observed in a 100% sample obtained

in 1993 (City of Edmonton 1993). In Fig. 3 the sample distribution of dwelling

types is similarly compared with the corresponding 1993 population distribution.
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Fig. 2 Comparison of household size distributions in survey sample and population. The survey

sample distribution is close enough to the population distribution in this regard to suggest that the

sample can be taken to be representative of the typical Edmonton resident
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These comparisons indicate that there is a reasonable match between the sample

and the overall population regarding these distributions, with some relatively minor

differences, suggesting that the sample can be taken to be reasonably representative

of the population in discussions of the analysis results.

3 Analysis Approach

Indications of the influences of different attributes for specific groups of households

were established by estimating standard logit models for those households using the

observations obtained in the survey. The resulting parameters estimates for the logit

model indicate the influences of the attributes. This is described below, covering the

basic form of the logit model along with the estimation of the parameter values and

the interpretation of the results.

3.1 Logit Model Form and Statistics

The logit model is a mathematical model that represents the behaviour of indivi-

duals trading off among the attributes of alternatives when selecting one alternative

out of a set of available discrete alternatives (McFadden 1974). It has the following

form for the choice situation considered here:

Pi� ¼ expðUi�ÞP

i

expðUiÞ ; (1)
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Fig. 3 Comparison of dwelling type distributions in survey sample and population. As above, the

survey sample distribution is close enough to the population distribution in this regard to suggest

that the sample can be taken to be representative of the typical Edmonton resident
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where:

i index representing new home location alternatives,

i* a particular new home location alternative,

Pi* probability that new home location alternative i* is selected,

Ui utility value associated with new home location alternative i, expressed in (implied)

hypothetical units called “utils”.

The utility function that ascribes utility values to the new home location alter-

natives has the following general, linear form:

Ui ¼ f1X1i þ f2X2i þ :::þ fnXni þ :::; (2)

where:

N index representing attributes,

Xni value of attribute n for alternative i,

fn utility function parameter associated with attribute n.

The mathematical form of the logit model is relatively simple and convenient to

work with when using empirical data to estimate the values for the parameters, jn,

in the utility function. The statistical properties of the resulting estimates are “well

behaved” (McFadden 1974). Consequently, this formulation is a very attractive

one for modelling choice behaviour and it continues to enjoy widespread use

(McFadden 2007; Train 2003). Variations of this formulation providing more

complex treatments have also been developed (Agresti 2007; Hensher and Green

2003; Koppelman 2006).

When values for the utility function parameters have been estimated, the relative

influences of factors can be determined using ratios among the resulting coefficient

values. For example, if for a given sample the parameter estimate associated with

auto drive time is�2.00 utils per minute and the parameter estimate associated with

transit ride time is�1.00 utils per minute then an increase in auto drive time is twice

as onerous as an equal increase in transit ride time, indicating that auto drive time

has double the impact and that a minute of auto drive time is worth 2 min of transit

ride time for the typical household in the sample.

The significance of differences among estimates can be considered using stan-

dard t-statistics and t-ratios, with the t-ratio being the t-statistic for the estimate’s

difference from 0. When a t-statistic or t-ratio has a value greater than 1.96 in

absolute magnitude, this indicates that there is a less than 5% chance that the

associated difference is due to random effects only (Ang and Tang 1975), and the

difference is said to be “significant”.

The overall model goodness-of-fit can be considered using a goodness-of-fit

index as follows (Ben-Akiva and Lerman 1985):

r2 ð0Þ ¼ 1� Lð�Þ � k

Lð0Þ ; (3)
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where:

K number of coefficients in estimated model,

L(0) log-likelihood for model with zeros for all coefficients,

L(*) log-likelihood for model with estimated coefficients.

This r2(0) index is analogous to the R2 statistic for linear regression in that it

ranges from 0 to 1, with larger values indicating a better fit. It also takes into

account the number of parameters used in the model, favouring more parsimonious

model specifications (Ben-Akiva and Lerman 1985). Note that in this work specifi-

cally the k is omitted from the index as it is a constant across estimations.

A modified form of this goodness-of-fit index, that uses the model with just a full

set of alternative specific constants as the point of comparison, is also often used.

It has the following form:

r2 ðCÞ ¼ 1� Lð�Þ � k

LðCÞ ; (4)

where:

L(C) log-likelihood for model with just a full set of alternative specific constants and zeros for all

other coefficients.

This modified form provides further indication of the fit of the estimated model,

in this case relative to a more informed point of comparison. The model with a full

set of alternative specific constants uses the observed aggregate share selecting each

alternative as the choice probability for the alternative. This is a more informed

model that the one with zeros for all coefficients, which uses the inverse of the

number of available alternatives as the choice probability for each alternative.

Reports of estimation results sometimes include just one or both of r2(0) and

r2(C). In cases where a model with a full set of alternative specific constants is

not applicable, as is the case with the generic hypothetical alternatives considered in

the first three games in the survey conducted for this work, then r2(0) is undefined
and thus not reported. Other modifications to these indices are possible when

the results of logit model estimations are reported: for example, the number of

parameters, k, may not be included in the calculation of the index value, as is the

case in this chapter.

The ALOGIT software package (ALOGIT 2007; Daly 1992) was used to

estimate the parameters in this work. The “exploded logit” (Chapman and Staelin

1982) version of the estimation process was used, consistent with the use of a

ranking process (rather than a single choice process) in the interviews. This

“exploded logit” version makes full use of the ranking indications by attempting

to predict the full ranking of the alternatives in an observation – not just the single,

most preferred alternative.
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The indication of the influence of a given attribute that is provided by the

corresponding parameter estimate is a value that applies for the typical household

for the sample being used. In this sense it is an average or “compromise” value that

expresses a general tendency. The sensitivities of specific households in the sample

to the attribute will most certainly differ from this compromise value. The variation

in sensitivity may be very large – and specific households may feel very differently

than the typical household. Therefore, the indications that are provided should

only be applied in the consideration of general tendencies for large numbers of

households.

4 Results

4.1 Presentation Format

Logit models were estimated for the entire sample and for various different sub-

samples from the survey. The results for some of these estimations are discussed

below, with the numerical values shown graphically in figures included in the text

and also listed in tables included in an appendix.

4.2 All Households

The estimation results for the full sample of all households are shown in Fig. 4 and

also listed in the first column of results in Table 1 of the Appendix.

Figure 4 shows the estimation results using a particular format, grouped and

shaded by the categories of attributes considered. Working from left to right, these

categories are: housing type, air quality, traffic noise, treatment of street in front of

the dwelling, travel conditions to work, travel conditions to shop, and walking

conditions to local elementary school. The bars for the groups show what the

estimation results indicate would be the changes in utility occurring with the

corresponding changes in attributes as either (a) increases (labelled “inc”) or (b)

switches from the relevant reference cases (the ones with zero values listed in the

left-most position for each group).

In Fig. 4, utility values become more negative going up the page, indicating

reductions in attractiveness. Thus, reading some examples from the figure: switch-

ing from “single family” to “duplex” for the dwelling type has about the same

(or perhaps a slightly greater) negative impact on the attractiveness of an alternative

as either changing the frequency of bad air from “never bad” to “bad 1 day per

week” or increasing auto cost for travel to work by about $6 (6 times the bar for

“$1 auto cost inc”).
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The small thin vertical line at the top of each bar in Fig. 4 indicates the standard

error for the statistical estimator of the value of the corresponding bar, thereby

providing an indication of this aspect of the precision of the estimate. The impact of

a $100 per month increase in taxes or rent is shown using a horizontal line rather

than a bar in deference to its potential role as a basis for converting the shown

changes in utility into corresponding changes in money amounts. As such, the

particular format used for Fig. 4, along with the other similar figures included

below, provides a useful graphical depiction of the indications regarding sensitiv-

ities provided by the estimation results.

Returning to the estimation results specifically, all the parameter estimates have

signs consistent with expectations, and all are significantly different from zero

except for those concerning (a) the sensitivity to the “only local roads to cross”

condition regarding the walking trip to the local elementary school and (b) the set of

three constants related to the four specific themes considered in the fourth game of

each interview.
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Fig. 4 Estimation results for sample of all households (1,277 households). The bars show the

changes in utility that would arise with the indicated changes in attributes, with the change for a

$100 per month increase in rent or taxes shown as a line to provide a reference. Changes in

dwelling type away from single family have the greatest impact, followed by increases in traffic

noise away from none, and then increases in the frequency of bad air quality away from never.

Increases in travel times and costs to work and to shopping have comparatively modest impacts:

the time to drive to work would have to increase by almost 60 min in order to have the same

negative impact as a switch from single family to duplex dwelling type
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The ratio of the parameter estimate for auto time over the parameter estimate for

auto cost is $0.1732 per minute. This is very close to previous estimates of the value

of auto drive time in Edmonton: $0.1767 per minute from 1995 stated preference

carpool use data (McMillan 1996) and $0.1962 per minute from 1991 revealed

preference mode choice data (City of Edmonton 1991). This close match suggests

that the value found here is a reasonably accurate estimate of the actual value of

drive time to work for the population, which supports the idea that the respondents

in this study are reacting to the hypothetical situations in much the same way

Edmontonians have previously in other situations, which adds more general credence

to the full range of results obtained in this study.

Similarly, the ratio of the parameter estimate for transit ride time over the

parameter estimate for transit cost for the trip to work is $0.0619 per minute,

which is reasonably consistent with the corresponding indications obtained in

previous work.

The ratio of the parameter estimate for auto ride time to work over the parameter

estimate for transit ride time to work is 1.94. This indicates that for the typical

Edmonton resident a reduction in auto travel times to work has almost twice the

impact on the attractiveness of residential locations as does an equivalent reduction

in transit ride times to work. A value of 1.54 was obtained for this ratio in a previous

study in Edmonton using revealed preference mode choice data (Hunt et al. 1998)

and has been confirmed in later work (Hunt 2003). Values for this ratio of around

2 are not uncommon in work done elsewhere. Again, this reasonable match between

behaviour in a real situation and behaviour in the corresponding hypothetical

situation considered in this study adds credence to the results obtained in this study.

Respondents were told as part of the interview that it took 1 min to walk 1 block.

This allows the estimation result for the walk to transit for the trip to work

expressed in an amount per block to also be expressed as an amount per minute

as required. The same applies for the result for the walk to transit for the trip to

shopping.

The ratio of the parameter estimate for transit walk access to work over the

parameter estimate for transit ride time to work is 2.83. This is somewhat higher

than the value for this ratio found previously in Edmonton (Hunt 1990), but is

similar to typical values found elsewhere (Ortúzar and Willumsen 1994). This may

be due to sample error or some systematic distortion regarding the responses to

transit walking distances in particular in this study. It is also possible that there are

problems with the value found previously in Edmonton. In any case, this difference

suggests that there should be some relatively greater concern about the results

obtained here and in previous analysis in Edmonton regarding transit walk dis-

tances specifically.

The sensitivity to auto ride time for shopping is very similar to the corresponding

sensitivity to auto ride time for work, with the work-related value being slightly

higher. This is consistent with the idea that there may be additional time pressures

arising because of concerns about required arrival times.

In contrast to the case with auto ride times, the sensitivity to auto cost for

shopping is almost 60% higher in absolute magnitude than the sensitivity to auto
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cost for work, consistent with the notion that shopping travel is relatively more

discretionary than work travel in general and therefore likely to exhibit higher cost

elasticity.

The ratio of the parameter estimate for auto time over the parameter estimate for

auto cost for shopping is $0.1002 per minute. This is lower than the corresponding

value of drive time for the trip to work and is in the range of similar values obtained

work done previously, adding yet further credence to the range of results obtained

here.

These results for the parameter estimates for auto ride time and auto money cost

for both work and shopping together suggest that the difference in value of auto ride

time between work and shopping arises because of a difference in the sensitivity to

money costs, with the sensitivity to drive time remaining comparatively similar.

The ratio of the parameter estimate for transit walk access to shopping over the

parameter estimate for transit ride time to shopping is 5.86. This is much higher

than the corresponding value of 2.83 found for travel to work as indicated above.

The type of shopping trip being considered likely had a substantial influence on this

value in particular. In the interviews, respondents were told to consider a shopping

trip for a week’s worth of groceries for the household. Carrying these groceries for

the walking component of the transit trip would make the corresponding walking

distance or time relatively more onerous, contributing to the higher value obtained.

This implies that the respondents made an effort to follow the interview instruc-

tions, at least in this respect, and that in general they behaved consistently, which is

encouraging. It also means that the values associated with transit walk for shopping

in particular must be interpreted carefully and applied elsewhere with caution.

The ratio of the parameter estimate for auto ride time over the parameter

estimate for transit ride time for shopping is 3.74. This compares with a ratio

of 1.94 for the analogous ratio for travel to work, suggesting that travel time

to shopping has comparatively little impact on the attractiveness of home locations.

This may arise because respondents are less likely to see transit as a viable alter-

native to auto for travel to shopping for a week’s worth of groceries as defined for

the shopping trip, and are therefore less concerned about the associated transit

travel times. In any case, it follows that auto travel times for shopping have a much

greater influence on the attractiveness of residential location than do transit travel

time for shopping.

The ratio of the parameter estimate for transit ride time over the parameter

estimate for transit cost for travel to shopping is $0.0223 per minute. This is a

relatively low value, consistent with expectations for this segment of travel, reflect-

ing the comparatively higher sensitivity to money costs for shopping in general

together with the reduced sensitivity to transit travel times for this situation in

particular as discussed above.

The ratio of the parameter estimate for walk time to the local elementary school

over the parameter estimate for walk time during the transit trip to work is 0.56.

This lower sensitivity for the trip to school is expected to arise because trips to work

are made by adults whereas trips to elementary school concern younger children

with reduced time pressures generally. Respondents were told the walk time to the
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school was for a healthy adult, with the implication that the walk times for children

would be somewhat greater and to the extent that the respondents took this into

account it would act to make the sensitivity to walk time for the trip to school for

children even lower than the value obtained in the estimation. Travel times for trips

to the local elementary school may also have less influence generally because for

many households there are few relevant work locations and many potential school

locations spread throughout the region, reducing distances to schools generally and

thereby making them less important when considering home locations. In any case,

the travel times for trips to work have a much greater impact on the attractiveness of

residential locations – for perhaps a range of reasons.

It is perhaps notable that substantial concerns about risks to children in the

neighbourhood could have produced a high level of sensitivity to walk time for the

trip to school – but that this did not happen. It may be that the typical Edmonton

resident does not feel that such risks are significant in Edmonton generally. How-

ever, it may also mean that those respondents in households where such concerns

are prevalent tend to drive children to school and therefore are relatively uncon-

cerned about walking distances for the trip.

The estimation results for the “walking conditions to local elementary school”

category of attributes indicate the influences (in terms of the differences in utility)

associated with the types of roads or transportation corridors to be crossed and the

facilities provided at the crossing points for the walking trip to the local elementary

school. These differences in utility are expressed relative to the “no roads to cross”

case, which has a fixed utility of zero.

The parameter estimates for all the other crossing situations are negative,

indicating that any switch from having no roads to cross reduces the attractiveness

of the residential location.

The t-ratio is only 1.4 for the parameter estimate for the “only local roads”

condition for the walking trip to school. This suggests the need to cross some local

roads, as opposed to no roads at all, on the way to school has a comparatively weak

and dispersed impact on the attractiveness of residential locations.

The parameter estimate is �0.2251 utils for the “collector road, no pedestrian

bridge” crossing on the walking trip to school. The ratio of this parameter estimate

over the parameter estimate for walk time to school is approximately 7.5 min per

trip, indicating that adding a collector road crossing on the walk to school has the

same impact on the attractiveness of a home location as adding of 7.5 min to the

walk itself. The ratio of this parameter estimate over the parameter estimate for

money cost for the auto trip to work is approximately $2.06 per trip. These ratios

indicate there is a comparatively strong negative impact on the attractiveness of

home locations, perhaps resulting from the perception of increased inconvenience

and exposure to danger arising with the need to cross a collector road. The respon-

dents were told that all such crossings without a pedestrian bridge were at painted

crosswalks with pedestrian-actuated overhead flashing lights. It is expected

that crossings without such facilities would be seen as even more onerous and

have a correspondingly greater negative impact on the attractiveness of residential

alternatives.
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The ratio of the parameter estimate for “collector road with LRT, no pedestrian

bridge” over the parameter estimate for walk time for the trip to school is approxi-

mately 15.6, indicating that adding a collector road with LRT crossing on the walk to

school has the same impact as adding 15.6 min to the walk itself. This is an increase

of 8.1 min, or more than double, relative to the collector road only condition; again,

with a painted crosswalk. The implication is that the addition of an LRT crossing at

grade on the walk trip to the local elementary school has a further large negative

impact on the attractiveness of home locations, perhaps because of concerns about

safety along with concerns about the impact of a light rail corridor on the sense of

neighbourhood integrity.

The impacts of pedestrian bridges rather than painted crosswalks for these

crossings on the walking trip to school are indicated with the parameter estimates

for the “collector road, pedestrian bridge” and the “collector road with LRT,

pedestrian bridge” conditions.

The addition of a pedestrian bridge reduces the negative impact of the collector

road, but the differences in utility values are not statistically significant at the 5%

level. The implication is that a pedestrian bridge on its own, when introduced over a

collector road to be crossed on the walk to school, has a tendency to slightly reduce

the negative impact on the attractiveness of residential locations, but that this is not

a strong effect.

With the LRT included, the addition of a pedestrian bridge reduces the negative

impact by an amount that is statistically significant at the 5% level, indicating

that the introduction of a pedestrian bridge over a collector road with LRT does

have a much more substantial positive impact. In terms of other factors, it has the

same impact as a decrease in walking time of 5.2 min or a decrease in the money

cost for auto travel to work of $1.41 per trip. However, because the parameter

estimate for “collector road with LRT, pedestrian bridge”, is still more negative

than the corresponding parameter estimate for “collector road, no pedestrian

bridge”, the implication is that if LRT is added to a collector road corridor then

the further introduction of a pedestrian bridge will not compensate for the addition

of the LRT, at least with regard to the impact on the walk to the local elementary

school.

The estimation results for the “dwelling type” group of parameters are expressed

relative to the “single family” category, which has a fixed utility component of zero.

The parameter estimates for all the other dwelling types are negative, indicating

that any switch from the single family dwelling type is undesirable, making the

residential alternative less attractive.

The ratio of the parameter estimate for the “townhouse” category over the

parameter estimate for auto travel time to work is approximately 58.9 min. This

indicates that a switch from a single family dwelling to a townhouse is as onerous as

an increase of almost 1 h in the daily trip to work by car for the typical Edmonton

resident. The values for various other ratios concerning switches from “single

family” can be established in a similar manner. For example, the value for the

ratio for the switch from “single family” to “highrise” is nearly 95 min of auto travel

time per trip to work.
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These ratio values may seem high; but they are within the range of commuting

drive times some households in larger cities are observed to accept in order to live

in single family dwellings. The results obtained here indicate that the typical

Edmontonian in the sample has similar attitudes and would behave the same way

if forced to do so – but does not have to because single family alternatives are more

generally available nearer to work. They are also very similar to analogous results

obtained in a similar study performed in 1994 in Calgary, a comparable city also in

Canada about 300 km south of Edmonton (Hunt 1994). Further, these ratios concern

components of utility that apply with all other factors held constant. That is,

everything else apart from housing category and auto travel time is assumed to

remain the same. Various other unattractive aspects associated with being more

than 90 min away from work, such as increased travel costs and reduced shopping

and entertainment opportunities, can be expected to get mixed in and influence

more intuitive attitudes concerning specific amounts of travel time, making these

specific time amounts seem more onerous than they are on their own.

The components of utility for the various housing categories are consistently

more negative with each increase in associated residential density, suggesting that

increasing densities – at least at the micro-scale – act to reduce residential attrac-

tiveness. The changes in utility are relatively large, showing the largest changes

of any of the groups of attributes, indicating that dwelling type, and all the various

things associated with it, have a strong influence on housing preferences.

The estimation results for the “air quality” group of parameters are expressed

relative to the “never bad” category, which has a fixed utility of zero. Not surpris-

ingly, the parameter estimates for all the non-zero frequencies of bad air quality are

negative and become more negative as the frequency increases.

The frequency of bad air going from “never bad” to “bad 1 day per week” has the

same impact as an increase in municipal taxes of about $122 per month, or as an

increase in auto drive time to work of about 52 min per trip.

It is perhaps somewhat surprising to find that there is such a strong feeling about

the air being bad 1 day per year rather than never: it has the same impact on

residential attractiveness as an increase in auto time to work of about 12.9 min per

trip. To some extent it seems more reasonable that such a low frequency of bad air

would have much the same effect as the air never being bad. But a similar level

of sensitivity to the air being bad just 1 day a year was obtained in the above-

mentioned study in Calgary (Hunt 1994). Perhaps the prevailing attitude is that if

the air is worse than certain standards 1 day a year then it is likely to be less than

ideal a number of times. In any case, there is a clear indication that the typical

Edmontonian, like the typical Calgarian, is very sensitive to even very modest

changes in air quality.

The estimation results for the “traffic noise” group of parameters are expressed

relative to the “none” category, which has a fixed utility of zero. As expected, the

parameter estimates are negative for all the cases where there is some degree of

traffic noise.

The relative magnitudes of the parameter estimates for the traffic noise cases

indicate that a constant faint hum of traffic has a somewhat more negative impact
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than does traffic noise that is “sometimes disturbing”, and that “frequently distracting”

traffic noise has the greatest negative impact. Going from “no noise” to “frequently

distracting” traffic noise has the same impact on residential attractiveness as an

increase in the drive time to work of about 71.4 min per day, and an even greater

impact than does going from “air never bad” to “air bad 1 day a week”.

At about the time the interviews were being conducted, a new truck route bylaw

was being developed for the City of Edmonton. The additional media attention this

generated on truck issues, including noise, may have caused some respondents to

be somewhat more sensitive to traffic noise issues than is the case normally. The

results indicated here should be interpreted accordingly.

Overall, the estimation results regarding the two environmental aspects consid-

ered indicate that these aspects can be very important to the typical Edmonton

resident in the context of housing location depending on the extent of change

involved. The relative levels of impact for the different levels of change considered

seem entirely reasonable, which is seen to add further credence to the results.

The estimation results for the “street in front of dwelling” category of attributes

are expressed relative to the “local” category (with no traffic calming treatments),

which has a fixed utility of zero.

The parameter estimate for the “collector” category is �0.6885 utils, indicating

that a change from “local” to “collector” in front of the dwelling has about the same

negative impact on the attractiveness of home alternatives as a switch from “none”

to “constant faint hum” regarding traffic noise. This impact of roads with a

throughput function is perhaps a response to the associated higher levels of possibly

faster traffic and corresponding range of adverse factors.

The parameter estimates for “local with speed bumps” and “local with chicanes”

are both negative, indicating that the introduction of these treatments reduces the

attractiveness of residential locations for Edmontonians. This is perhaps somewhat

surprising. It was expected that traffic calming treatments acting to reduce traffic

speeds would be appreciated on a local road in front of the dwelling and thus would

act to increase the attractiveness of the location; with the general dislike of these

treatments emerging only when encountering them while driving elsewhere. It may

be that the results obtained here arose because respondents were unable to separate

the appeal of such treatments in one context from the dislike of them in another,

with the net effect being negative. It is also possible that some respondents may

have been able to make such a separation, but saw the interview as an opportunity to

send a message regarding these treatments generally. Some may even feel that these

treatments alter traffic characteristics in such a way that traffic is no less and

perhaps even more bothersome: the increased vehicle braking, accelerating and

even bouncing that results from the treatments may be seen to create greater levels

of disturbance that are worse than higher vehicle speeds. Additionally, some may

feel that child safety concerns are not reduced much by these treatments – in fact

there may be increased concerns about greater driver distraction and the potential

for children to be hidden from drivers by horizontal obstructions with chicanes.

Finally, ease of driving conditions in front of the dwelling may indeed be of more

importance than reduced speeds even immediately in front of the dwelling at that
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point specifically. In any case, the results suggest that both speed bumps and

chicanes on the street in front have a net impact reducing the attractiveness of

residential locations.

The parameter estimate for an increase in rent or taxes of $100 is �0.8033 utils,

which is a bit more than the impact of a switch from “none” to “constant faint hum”

regarding traffic noise. Other comparisons can be made regarding the impact of

tax increases, such as moving from a single family dwelling to a walkup, with a

change in utility of �1.6340, is equivalent to increasing taxes by about $200.

As indicated above, the estimated values were not statistically significant for the

three constants representing the differences in utility among the four pre-specified

descriptions considered in the fourth game of each interview. There are only three

such constants whose values are estimated because the fourth (arbitrarily selected a

priori to be the “money costs” theme) is set to zero. Estimating these sorts of

constants is a test of the ability of the full set of estimated parameters to explain the

attitudes to a collection of elements altogether. The implication of these values not

being statistically significant (that is, of the inability to reject the null hypothesis

that they are zero) is that there is no net significance to what is omitted when the rest

of the estimated parameters are used to explain attitudes to the collection of

elements considered, which adds further credence to the results obtained.

4.3 Relative Influence of Elements for All Households

Based on the presentation in Fig. 4, the set of parameter estimates obtained for the

full sample “loosely” suggests that housing type has the greatest influence on

residential attraction, followed by traffic noise, air quality and municipal taxes.

The nature of the road in front of the dwelling follows these. Then changes in auto

travel times to work of 20 min or so – similar to the existing average travel time to

work in Edmonton – and similar changes in walking times to school appear to be the

next most influential after that, followed by other aspects of the walking trip to

school and then by other components of the vehicle trips to work and to shopping.

These rankings of relative influence have an arbitrary component in that they are

based on assumed values for various changes, such as the 20 min change in auto

travel time used in the previous paragraph. The parameter estimations themselves

(as listed in Table 1 of the Appendix) provide much less arbitrary indications –

showing the rates at which various changes are valued and at which tradeoffs

between different combinations of elements are made. That is, rather than merely

indicate that air quality has more or less impact on residential attraction than does

auto travel time to work or municipal taxes, these results indicate that completely

avoiding bad air 1 day per month has the same impact as a decrease in auto travel

time to work of about 27 min per trip or a decrease in municipal taxes of about $63

per month. This is less arbitrary and more precise. Altogether, these parameter

estimates provide utility values for different housing alternatives that can be used to
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evaluate conditions more generally and also to forecast the actions of specific

people and households in the selection of home locations.

Even with the above, it is still useful in some considerations to have some

appreciation of the relative impact of each element independent of its specific

condition. An alternative indication of the relative strength of influence of each

element is available from the results via the t-ratio of the parameter estimate. The

t-ratio provides a rough indication of the relative strength of the influence of the

associated element on the utility for the alternative: if an element has a relatively

strong influence it will tend to increase the magnitude of the associated parameter

estimate relative to its standard error, making the t-ratio greater in absolute magni-

tude. Other factors also influence the t-ratio, which means that it is not an ideal

indication of the relative strength of an element – but there is an overall general

tendency for the t-ratio to be larger in absolute magnitude when the influence of the

element is greater.

In addition, the interviews also included a direct question asking which element

was most influential. Immediately after the ranking of hypothetical home locations,

each respondent was asked to indicate which of the elements was the most influen-

tial in the ranking process.

Figure 5 is a “tornado diagram” that displays the t-ratio and the relative

frequency of being indicated most influential side-by-side for each of the elements.

The order of presentation from top to bottom is based on the relative frequency of

being indicated most influential.

Generally, dwelling type, traffic noise, and municipal taxes or rent are the most

important elements considered, followed closely by air quality and then by a second

tier including walking time to school, auto ride time to work and the nature of the

street in front of the dwelling. This order is broadly consistent with the order based

on the interpretations of the estimation results as presented in Fig. 4 and discussed

above. However, there are some differences towards the bottom of the diagram.

Both of these measures become increasingly unreliable as relative importance

decreases, which means that what can be said about the order of relative importance

for the remaining elements below the nature of the street in front of dwelling is less

definite, apart from the indication that aspects of the trip to work (beyond auto time)

and the walking distance for transit to shopping are the most influential out of this

lower tier. Perhaps most notable is the relatively weak influence of vehicle ride

times to shopping.

4.4 Low Income Households

The estimation results for the sub-sample of 152 households with annual before-tax

incomes less than $20,000 are shown in Fig. 6 (using the same general arrangement

used in Fig. 4) and also listed in the second column of results in Table 1 of the

Appendix.

Stated Preference Examination of Factors Influencing Residential Attraction 39



The t-ratios are much smaller for these results than they are for the entire sample,

consistent with the much smaller size of this sub-sample and resulting increased

standard errors and associated reduced certainty in the parameter estimates.

The impact of auto travel time to work on the attractiveness of home locations is

lower for this sub-sample. The ratio of the parameter estimate for auto time over the

parameter estimate for auto cost for work is $0.1363 per minute, lower than the

corresponding value of $0.1732 per minute found for the full sample. Obtaining a

lower value for this sub-sample is consistent with the standard economic principle

–20 –15 –10 –5 0 5 10 15 20 25 30

dwelling type

traffic noise

taxes or rent

air quality

walk time local school

auto ride time work

street in front dwelling

auto cost work

transit ride time work

transit walk dist shop

transit fare work

transit walk dist work

auto cost shop

transit fare shop

road crossing local school

auto ride time shop

transit ride time shop

% indicating
most influential

absolute t-ratio
for estimate

Fig. 5 Tornado diagram comparing t-ratio and percent most influential indications. The bars on
either side of the centre line for each element show (on the left) the percent of interviews where the
element was indicated to be the most influential in evaluating alternatives and (on the right) the
absolute value of the t-ratio for the related parameter estimate for the element. Dwelling type,

traffic noise, and municipal taxes or rent had the greatest influences, followed closely by air quality

and then by a second tier including walking time to school, auto ride time to work and the nature of

the street in front of the dwelling. Generally, travel conditions for transit and for trips to shopping

had comparatively less impact on the attractiveness of home locations
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that households with lower incomes tend to have lower values of time, all other

things being equal, adding yet further credence to the range of results obtained here.

The impacts of the money costs of travelling to work and to shopping by transit

on residential attraction are much greater for this sub-sample, as is the impact of

municipal taxes or rent. This suggests that the typical lower income household

tends to be much more sensitive to increases in money costs than does the typical

“all-incomes” household, which is to be expected.

The impacts of changes to various housing types other than “single family” are

reduced for this sub-sample and all roughly the same across the different types

considered. For example, a change from “single family” to “walkup” acts to reduce

residential attractiveness about as much as does an increase in transit cost to work of

about $2.00 per trip. The differences in the parameter estimates among the dwelling

types other than single family must be viewed cautiously, however, because the

standard errors are much larger, indicating that the differences are fairly imprecise

values.

The impacts of changes in air quality and traffic noise for this sub-sample are

very broadly similar to what they are for the full sample. The nature of the street in

front of the dwelling has somewhat less impact and the conditions for the walk to
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Fig. 6 Estimation results for sub-sample of low income households (152 households). The

impacts of money amounts are all much greater than they are for all households, consistent with

expectations. There is little difference among the impacts of dwelling types other than single

family and road types other than local. The small sample size has likely influenced the results to

some extent, with greater standard errors obtained throughout
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the local elementary school appear to have slightly greater impacts. The results

concerning the impact of the need to cross only local roads is somewhat surprising:

the positive estimate for “only local roads” implies that the need to cross some local

roads is preferable to the ability to avoid all road crossings on the way to school. It

is possible that this reflects concern about the personal security of children along

more hidden paths behind houses rather than on the sidewalks of local streets, but it

may also reflect a lack of knowledge generally within this sub-group of neighbour-

hood configurations that allow children to walk to school without crossing any

roads. Again, because the standard errors are relatively larger, the values of the

parameter estimates must be viewed with more caution.

4.5 High Income Households

The estimation results for the sub-sample of 113 households with annual before-tax

incomes more than $100,000 are shown in Fig. 7 and also listed in the third column

of results in Table 1 of the Appendix.

Again, the t-ratios for these results are much smaller than they are for the entire

sample, consistent with the much smaller size of this sub-sample.

The sensitivity to auto travel time to work is greater for this sub-sample than it

is for the full sample. The ratio of the parameter estimate for auto time over the

parameter estimate for auto cost is $0.2092 per minute, higher than the corresponding

value for the full sample, again consistent with the economic principle that those with

higher incomes tend to have higher values of time.

The impact of municipal taxes or rent on the attractiveness of home locations is

lower for this sub-sample than it is for the full sample, consistent with expectations.

The impact of the cost of travelling to work by transit is about the same for this

sub-sample as it is for those in households with incomes less than $20,000 per year

considered immediately above. This is somewhat surprising: it was expected that

transit travel costs to work would have much less of an impact for this sub-sample.

The results concerning the cost of travelling to shopping by transit are also

surprising: a positive parameter estimate was obtained for this sub-sample, indicat-

ing that the typical respondent in this group would prefer to pay more, not less, for

transit to shopping. This is surprising, but it is consistent with the results obtained in

the above-mentioned study done in Calgary (Hunt 1994) which also obtained a

positive coefficient estimate for transit cost to work for the highest income group. It

is hypothesized that these results do not arise because these households want to pay

more themselves and thus find locations with greater transit costs more appealing;

rather they arise because these households want to pay less in taxes. It is expected

that these households tend not to use transit themselves, so they are not concerned

about higher fares per se, but they are worried about the potential tax implications

of higher transit deficits, which leads a significant number of the people in these

households to feel that transit fares – non-work ones in particular – should be

increased in order to reduce transit deficits. It bears noting that this hypothesis is
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highly speculative, and not based on information beyond that presented in the

estimation results.

The impacts of changes to various dwelling types other than “single family” for

this sub-sample are more pronounced than they are for the full sample, but they

follow the same general pattern in that those types associated with higher densities

have a comparatively greater impact. The effect on attractiveness of a change from

“single family” to “highrise” is an exception: it is lower than the impact of a change

from “single family” to “medium density” for this sub-sample whereas it is higher

for the full sample. It may be that a significant proportion of those Edmontonians in
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Fig. 7 Estimation results for sub-sample of high income households (113 households). The

impacts of money amounts are all lower than they are for the full sample. The impacts of dwelling

type, air quality, traffic noise and conditions for the walk to the local elementary school are all

greater. The implied values of travel time (to work at least) are greater, consistent with expecta-

tions. The impact of the money cost for transit to shopping is positive, suggesting that increasing

this fare will act to make housing locations more attractive. This unexpected result is perhaps

caused by concerns within this sub-sample about the tax implications of higher transit deficits.

Again, the small sample size has also likely influenced the results to some extent
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this group imagine luxury-style (perhaps even penthouse) accommodation when

considering the “highrise” housing type, which acts to reduce the overall negative

evaluation of this dwelling type for this group.

The impacts of poorer traffic noise conditions and of reductions in air quality are

generally greater for this sub-sample. This is consistent with the idea that those in

this group will be relatively more concerned about these aspects and correspond-

ingly less concerned about money costs overall. Still, the t-ratios for these parame-

ter estimates are not as high as they are for the full sample, indicating that somewhat

less confidence should be placed in the values found for these parameters.

4.6 Households with Children Under 18-Years Old

The estimation results for the sub-sample of 450 households with at least one

member under 18-years old are shown in Fig. 8 and also listed in the fourth column

of results in Table 1 of the Appendix.

The parameter estimates indicate that the attitudes and sensitivities for this sub-

sample are fairly similar to those for the full sample.

One difference between this sub-sample and the full sample concerns the

impacts of changes in dwelling type from “single family”: types associated with

higher residential densities have greater negative impacts for this sub-sample than

they do for the full sample. The negative impact of a change from single family

dwellings to highrises is particularly dramatic for this sub-sample, which is consis-

tent with expectations for households with children.

Another difference concerns speed bumps and chicanes on the road in front of

the dwelling. The parameter estimates for both are very near zero and highly

insignificant in this case; whereas they are both negative and significant for the

full sample. This suggests that there is some greater level of approval for these

treatments in this sub-sample than is the case with the full sample – where those in

households with children tend to see these treatments in a somewhat more positive

light than do others – such that the net impact of these treatments on residential

attractiveness is neutral rather than negative for the sub-sample.

4.7 Other Sub-samples of Households

The estimation results for various other sub-samples of households are shown in

Tables 2–4 of the Appendix, as follows:

l In Table 2:

– Retired households, with all members over 65 years of age and not working

(140 households)
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– Unemployed households, with all members not working (262 households)

– Employed households, with at least onemember working (1,015 households) and

– Households with no private vehicles (116 households)

l In Table 3:

– Households without children but not retired, with all members over 18-years old

and at least one member working (687 households)

– Households located in the downtown area (176 households)

– Households located in inner city areas (736 households) and

– Households located in suburban areas (625 households)

l In Table 4:

– Households where alternative with environment emphasis most preferred in

fourth game (453 households)
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Fig. 8 Estimation results for sub-sample of households with children (450 households). The

impacts of attributes are very similar to those for the full sample. The negative impacts of

switching to dwelling types other than single family are greater and the impacts of traffic calming

treatments are not as negative
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– Households where alternative with reduced money cost emphasis most preferred

in fourth game (433 households)

– Households where alternative with children emphasis most preferred in fourth

game (121 households) and

– Households where alternative with mobility emphasis most preferred in fourth

game (270 households)

The estimation results for these other sub-samples are largely consistent with

expectations.

For retired households and unemployed households the attributes related to

travel to work have comparatively little impact on residential attractiveness, partic-

ularly for the auto mode. For households with no private vehicles and for retired

households the attributes related to auto travel have relatively little impact – and the

corresponding parameter estimates are all insignificant.

The consistency with results for households located in the downtown area tend

to display attribute influences consistent with greater preferences and/or tolerances

for downtown conditions, such as dramatically reduced aversions to dwelling

types other than single family and much greater sensitivities to attributes of transit

travel. The same applies broadly for inner city and suburban households. It should

also be noted that there is some small amount of overlap between the definitions

of inner city and suburban areas, so that the sum of the total number of households

for the two corresponding sub-samples is greater than the number for the full

sample.

The results for the sub-samples based on the preferences for particular emphases

displayed in the fourth game are also consistent with the displayed preferences.

But there is an element of circularity in these definitions – where the displayed

preference that is the basis for the grouping into a particular sub-sample also

contributes to the estimation results – which does reduce to some extent the strength

of the indications provided in this regard, but only for these sub-samples.

Overall, the consistency with expectations displayed by these results is seen to

provide further credence to the full set of results obtained.

5 Conclusions

5.1 Validity of Results

This study has successfully obtained valid indications of the impacts on residential

attractiveness of a range of elements of urban form and transportation for various

categories of Edmonton residents. The methods applied in the study avoided a
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number of anticipated difficulties as intended. The results are consistent with

the findings of other work done in Edmonton and with standard economic princi-

ples. Furthermore, they match reasonable expectations. All this adds substantial

credence to the results.

The sample of respondents interviewed appears to be a reasonable representation

of the entire population of Edmontonians in spite of the biases inherent in its

selection. There is a fair match between sample and population for some known

characteristics and the attitudes of households are broadly consistent among most of

the different sub-samples considered. Certainly there are differences among differ-

ent sub-groups as indicated above – but the overall general pattern in the results

remains somewhat the same, which can be expected to reduce the impact of

differences between sample and population to some extent. Consequently, the

results for the full sample are considered to be reasonably accurate indications of

the attitudes for the typical Edmonton household, with the caveat that the sample is

not 100% representative and therefore provides indications that could be slightly

distorted. Certainly, it appears that the broad trends in the attitudes for the sample

can be attributed to the population with reasonable confidence.

It should also be noted, as an additional caveat with regard to representation, that

individuals were used to “speak” for households – to respond on behalf of their

households. The potential differences between individuals and households and the

associated issues regarding the representation of distributions for these two groups

were not explored in this work.

As a final general caveat, in all cases the impacts on attractiveness indicated by

the parameter estimates are for a “typical” individual as represented by the full

sample or sub-sample considered. The sensitivities of specific individuals (or

households) will most certainly differ from those determined for this typical

individual. In fact, for example, some households even prefer highrise housing to

single family housing. The values and tradeoff rates indicated here apply at the

overall average level and should in general only be applied in consideration of

broader tendencies for large numbers of Edmontonians.

5.2 Principal Findings

Out of the attributes of urban form and transportation considered, housing type,

traffic noise and municipal taxes or rent have the greatest impacts on residential

attractiveness for the typical household. The preferences for single family dwell-

ings and little traffic noise in particular are very strong and consistent across almost

all sub-groups. The typical household is willing to endure large increases in travel

times and costs to work and shopping in order to stay in a single family dwelling or

maintain low traffic noise, all other things being equal.
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The typical household is also very concerned about municipal taxes and rents.

The strength of this concern is broadly consistent across all groups considered.

There is a much greater sensitivity to money paid in taxes than there is to money

paid to travel to work or shopping.

Air quality is another attribute that has a relatively large impact on residential

attractiveness. The desire for very low frequencies of bad air quality (according

to government standards) is strong enough that the typical resident is willing to

trade off substantial increases in municipal taxes and large increases in travel times

to work in order to obtain these low frequencies of bad air quality, all other things

being equal. This is very consistent across all sub-groups considered.

Walking times to the local elementary school and auto travel times to work have

substantial impacts on the attractiveness of home locations. There is some variation

in the levels of impacts of travel times and in the corresponding values of time, but

overall the time spent travelling to school and work are some of the more influential

attributes out of those considered. For the typical resident a decrease in travel time

work of 1 min has the same impact on the utility of a residential location as a

decrease in municipal taxes of $2.35 per month, all other things being equal. This

provides a standard against which proposed transportation improvements could be

assessed.

The nature of the street in front of the dwelling also has some reasonable impact

on residential attractiveness for the typical resident. The desire for a local road

rather than a collector is reasonably strong and consistent across all the sub-groups

considered.

Auto travel times to work have more of an impact on household attractiveness

than auto costs or transit travel times and costs to work for the typical resident. The

sensitivities to auto travel times to work are roughly twice those to transit travel

times to work. This means that the typical resident would get about twice the

increase in residential utility with a reduction in auto travel times to work as he

or she would with an equivalent reduction in transit travel times to work, all other

things being equal. It also means that improvements to transit travel times to work

must be roughly twice those to auto travel times to work in order to have the same

impact on residential utility for the typical resident.

For the typical resident the money costs for travel to work or shopping have little

impact on residential attractiveness relative to the other attributes elements that

were considered.

As indicated above, the impacts of attributes on residential utility vary substan-

tially across the population. Different sub-samples of households displayed different

sensitivities, broadly consistent with expectations. The practical implication of this

variation is that considerations based on a single set of values for the entire

population are not going to respect this variation and thus are not going to be as

accurate as considerations with different sets of values for different sub-groups of

the population.
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5.3 Further Work

Much further work could be done following on from the work reported here. Some

of the possibilities considered most appropriate are outlined below.

The logit models and associated utility functions whose parameters have been

estimated for the different categories of households could be used as models of

residential location choice forming the basis of a residential allocation process in a

land use model. These models would still have to be calibrated, adjusting the

response characteristics and the aggregate shares to match known aggregate targets.

This is because it is inappropriate to assume that the stated preference behaviour

observed in this work provides valid indications of these aspects. But the trade-off

rates among a wide range of elements for a variety of household types established in

this work could be used directly.

The utility functions established in this work could also be used as the basis of

a framework for policy evaluation. Utility values calculated using these

functions could be used to evaluate the total change in satisfaction arising with

changes regarding any one or more, and even all, of the housing related attributes

considered – for the typical household or even for different types of households.

This change in satisfaction can be expressed in dollar equivalents, thereby

providing the essence of a cost-benefit analysis for policy evaluation. Such an

analysis would include representation of the impacts regarding all of the attributes

considered. For example, the impact on residential location utility of an increase in

traffic noise in a given neighbourhood arising with the development of a new major

road would be combined with the corresponding impact on utility arising with the

improved travel times to work for all households. Thus, one of the criticisms of

partial cost-benefit analysis is avoided in that these impacts are evaluated and

included – at rates based on the indicated preferences of the typical household.

Certainly, the changes in utility values for potential alternative plans would provide

decision-makers with important numerical information regarding these alternatives,

to be considered along with other information in deciding what to do for the future.

The sub-sample definitions based just on the socio-economic characteristics of

the household members are most directly applicable in any further modelling or

analysis work. Those sub-sample definitions based on the decisions of households,

particularly those regarding location decisions, require the “answer” of the modelling

process to be known before the appropriate model for the appropriate sub-group can

be identified, which introduces a circularity that is avoided when definitions based

just on the socio-economic characteristics of the household members are used.

The survey instrument and analysis used here could be similarly applied else-

where, perhaps with modifications respecting differences in language and culture

as appropriate. This would allow the development of a broader understanding of

the sensitivities to attributes of urban form and transportation considered in this
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work – regarding how they vary in other settings and even across cultures, and

thus the extent of any transferability in the associated parameter values. The use of

a common survey instrument and treatment would help remove differences in

results related to differences in conditions, and allow a more thorough consideration

of the sensitivities themselves. The extent to which the within setting variations

(among sub-groups) are greater than the between setting variations could also

be considered – possibly helping develop a more complete understanding of the

role of supply conditions and of sensitivities and attitudes in the development of

urban areas.

The influences of other attributes could also be considered using the process

used in this work. The set of attributes considered here is by no means exhaustive.

A more complete understanding of the sensitivities of the typical household to a

wider range of attributes would further inform both modelling and planning in

various areas. For example, the impacts of road surface conditions, frequency of

traffic lights along roadways, and safety at LRT stations, as examples within the

transportation area, and of different forms of service charges and access to hospi-

tals, libraries and social service programs, as examples within a larger context,

could also be examined. Sensitivity to changes in the contribution to aggregate

greenhouse gases consistent with the Kyoto Protocol could also be considered.

This would provide indications of the tradeoff rates among such attributes If some

of the attributes considered in this work are also considered in any such additional

work, then a set of consistent tradeoff rates concerning the combined group of

attributes can be developed. This would allow the combined impacts of any one or

more, and even all, of the combined groups of attributes to be determined and

compared on a consistent basis as described immediately above. Ultimately, this

could lead to much more complete and consistent both modelling of behaviour

regarding residential location and numerical-based consideration of the preferences

of the population and of the quality of life being provided in the planning work

that is done.
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Appendix: Estimation Results

See Appendix Tables 1–4.
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