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a b s t r a c t

Many northern rural areas in the United States present particular challenges to providing year-round
transportation options for residents. Climate and the distribution of population and amenities present
challenges to developing rural mobility systems that may result in a higher quality of life. Using struc-
tural equation modeling and a 2009 survey of residents of Vermont, Maine, and New Hampshire, this
study estimated how the availability of built amenities, natural amenities, weather and attitudes toward
travel explain actual and unserved travel demand and subsequently quality of life. The presence of
unserved travel demand significantly decreased quality of life, while the predicted number of trips taken
had no impact. With regard to quality of life in northern rural climates, future mobility initiatives would
have more impact by addressing trips not taken as measured by unserved travel demand, instead of num-
ber of trips or vehicle miles traveled.

� 2013 The Authors. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Mobility is a concept that encompasses amenity availability,
accessibility, and the ability to get to desired destinations (Miller
et al., 2013; Steg and Gifford, 2005). Mobility provides physical, so-
cial, and psychological benefits (Metz, 2000) and is a component of
quality of life (QOL) (Cutler, 1975; Mollenkopf et al., 2005).

Northern rural areas in the United States are particularly chal-
lenging environments in which to provide year-round transporta-
tion options that ensure people have access to work, services,

social activities, and active, healthy travel options such as biking
or walking. Rurality characterizes the human geography of North-
ern New England, a three-state region located at the northeastern
extreme of the United States. A majority of the population resides
outside US Census-designated urban areas (Bureau of the Census,
2000), defined by high-density population clusters (Bureau of the
Census, 2011) (Fig. 1). The rural built environment and climate of
Northern New England communities make the provision of public
transit, whether local, regional, or inter-regional, particularly chal-
lenging and often cost-prohibitive. Given more poor and elderly
residents, small population sizes, lower population densities, lim-
ited transportation options and fewer financial resources, impor-
tant amenities and services (i.e. grocery stores, employment, and
places you can walk to) are less available and less accessible in rur-
al areas (Dillman and Tremblay, 1977; Goldsberry and Duvall,
2009; Hart et al., 2002; Hart et al., 2005; Hubsmith, 2007; Velaga
et al., 2012). Mobility research has focused primarily on urban
areas rather than rural communities (Velaga et al., 2012). Under-
standing the impacts of mobility on QOL is an important step in
building a sustainable mobility system (Mollenkopf et al., 2005;
Steg and Gifford, 2005).

Linking mobility and QOL, and building more robust QOL mod-
els, is of significant theoretical importance (Felce and Perry, 1995;
Metz, 2000). Mobility studies have shown the cause of mobility-
loss (Carp, 1988) or effects on QOL (Cutler, 1975), but fail to create
a model that links the two. Mattson (2010) shows the factors con-
tributing to unserved travel demand but does not demonstrate ef-

0966-6923/$ - see front matter � 2013 The Authors. Published by Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.jtrangeo.2013.05.011

q This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-No Derivative Works License, which per-
mits non-commercial use, distribution, and reproduction in any medium, provided
the original author and source are credited.
⇑ Corresponding author at: University of Vermont, Dept. of Community Devel-

opment and Applied Economics, 146 University Place, 202 Morrill Hall, Burlington,
VT 05405, United States. Tel.: +1 802 656 4616; fax: +1 802 656 1423.

E-mail addresses: Jane.kolodinsky@uvm.edu (J.M. Kolodinsky), Thomas.DeSis-
to@uvm.edu (T.P. DeSisto), David.propen@gmail.com (D. Propen), Matthew.Putnam
@uvm.edu (M.E. Putnam), eroche1@uvm.edu (E. Roche), c.sawyer@stalbansvt.com
(W.R. Sawyer).

1 Tel.: +1 802 656 3021.
2 Address: University of Vermont, Dept. of Community Development and Applied

Economics, 800 Washington St., #3, Evanston, IL 60202, United States. Tel.: +1 203
214 4022.

3 Tel.: +1 802 656 2001.
4 Tel.: +1 802 656 3021.
5 Address: University of Vermont, Center for Rural Studies, 100 N. Main St., St.

Albans, VT 05478, United States. Tel.: +1 802 524 1500.

Journal of Transport Geography 31 (2013) 113–122

Contents lists available at SciVerse ScienceDirect

Journal of Transport Geography

journal homepage: www.elsevier .com/ locate / j t rangeo

http://crossmark.dyndns.org/dialog/?doi=10.1016/j.jtrangeo.2013.05.011&domain=pdf
http://dx.doi.org/10.1016/j.jtrangeo.2013.05.011
mailto:Jane.kolodinsky@uvm.edu
mailto:Thomas.DeSisto@uvm.edu
mailto:Thomas.DeSisto@uvm.edu
mailto:David.propen@gmail.com
mailto:Matthew.Putnam @uvm.edu
mailto:Matthew.Putnam @uvm.edu
mailto:eroche1@uvm.edu
mailto:c.sawyer@stalbansvt.com
http://dx.doi.org/10.1016/j.jtrangeo.2013.05.011
http://www.sciencedirect.com/science/journal/09666923
http://www.elsevier.com/locate/jtrangeo


fects on QOL. Felce and Perry (1995) and Mollenkopf et al. (2005)
assert the importance of having a QOL model that incorporates a
broad range of life domains with both objective and subjective
measures.

QOL, though difficult to measure and generalize for entire pop-
ulations, is most often measured through studying self-assessed
life satisfaction and individual well-being (Sirgy et al., 2008;
Theodori, 2001) and is believed to be influenced by mobility,
the built environment, attitudes, and social wellbeing (Blunden,
1988; Felce and Perry, 1995; Mollenkopf et al., 2005). A summary
of QOL drivers and the respective literature is shown in Table 1.
This literature has focused on factors that have a positive impact
on QOL; however, there are mediating factors that decrease
mobility.

This study develops a model both of the factors affecting mobil-
ity and of the factors affecting QOL, linking the two in one study.
The model presented in this paper captures both objective and
subjective measures across multiple domains (e.g., built environ-
ment, natural environment). It uses a 2009 survey of residents of
Vermont, Maine, and New Hampshire to examine how the avail-
ability of built and natural amenities, weather, and attitudes to-
wards travel help to explain actual and unserved travel demand
and subsequently QOL in northern rural climates. The specification
includes the possibility that variables may have a positive, nega-
tive, or no association with QOL.

2. Methods

2.1. Sample and survey design

The data presented here were from the first phase of a four-sea-
son panel survey, which focused on the effects of seasonality on
mobility and QOL. The survey instrument was informed by the
findings from focus groups conducted in the Fall of 2008 and
guided by the Transportation Research Center and Center for Rural
Studies at the University of Vermont. This study was approved by
the University of Vermont’s Institutional Review Board (IRB). The
survey was conducted using computer-aided telephone interview-
ing (CATI) and an online data-collection tool. Letters were mailed

out on Friday, May 22, 2009 to potential respondents. These letters
contained a short description of the survey, and alerted potential
respondents to the availability and web address of the online sur-
vey (Dillman et al., 2009). Multiple collection techniques were
used to capture a broader segment of the population. All com-
puter-aided telephone interviews and online surveys were con-
ducted between Tuesday, May 26, 2009 and Wednesday, June 10,
2009, Monday through Friday from 4:00 p.m. until 9 p.m. No differ-
ence was detected between the QOL of the two survey methodol-
ogies (p > 0.10).

In the first phase of the study, 1,417 surveys were completed
out of 4,625 mail and voice contacts, a 31% response rate. The
New England Transportation Institute (NETI) provided the list of
residents of Vermont, Maine, and New Hampshire, which had been
randomly sampled. Of those contacted, 2708 people refused to take
the survey or terminated it after only a few questions, and 500 peo-
ple who said they had completed, or would complete, the survey
online did not. Respondents were required to be over the age of
eighteen years and willing to participate in all four phases of the
survey.

As shown in Table 2, 71.4% lived in a rural area, 45.5% of respon-
dents were male, 47.1% had at least a bachelor’s degree, the median
age was 51 years – greater than the national average but expected
given the exclusion of children from the survey – and 52.7% of
households had a gross income of over $50,000. Table 3 presents
respondents’ general attitudes towards travel. One in five respon-
dents (19.5%) reported some form of unserved travel demand, yet
over 90% agreed they were able to get where they needed to go. Ta-
ble 4 presents the perceived availability of eighteen community
amenities hypothesized to affect travel demand, mobility and
QOL. Neugarten et al. (1961) indicated that the subjective evalua-
tion of quality of life is a valid indicator of overall happiness. Par-
ticipants were asked to rate their quality of life on a scale of 0–
10, with 0 being completely dissatisfied. The mean rating of quality
of life was 7.83 among residents, signifying an overall happiness
with living conditions despite the inaccessibility of certain ameni-
ties such as clothing stores (3.78) and employment (4.33). Note
that the survey was administered during the 2008–2009 U.S. eco-
nomic recession.

Fig. 1. Northern New England and its urban landscape.
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