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Abstract
Considerable recent work suggests that Millennials’ behaviors may be converging with 
those of Generation X as they enter later life stages, but few have investigated whether atti-
tudes, which are often strong predictors of behavior, are undergoing the same convergence. 
In this study, we analyze the existing generational gap in four transportation-related atti-
tudes (currently pro-urban, long-term pro-urban, pro-car ownership, and pro-environment), 
and examine the differential effects of other characteristics, including life-stage variables, 
on these attitudinal gaps. We apply the threefold Blinder–Oaxaca decomposition method to 
a statewide (weighted) sample of 1029 Millennials and 946 Generation Xers from Califor-
nia to unravel these effects. The method distinguishes among: (1) effects due to the cohorts 
having different characteristics (endowments); (2) effects due to those characteristics hav-
ing different influences on attitudes (coefficients); and (3) the interaction of those two 
effects. We observe that Millennials’ attitudes: (1) differ from those of Generation X only 
by small, albeit statistically significant, amounts on average; and (2) are closer to those of 
Generation X as they gain on a host of life-stage variables such as marital status, income, 
and education. For example, if Millennials were married, employed, and earning higher 
incomes at the same rates as Generation X (but retaining their own model coefficients), the 
generational gap in the currently pro-urban attitude would be reduced by 24%. This study 
brings an econometric approach to the study of generational divides in transportation-
related attitudes, with findings suggesting that Millennials might be leaving part of their 
uniqueness behind as they enter later life stages.
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Generational differences · Generational divide · Blinder–Oaxaca decomposition
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Introduction

Although in modern times all generations have engendered a certain amount of media 
attention, the Millennials cohort has disproportionately enjoyed a spotlight so intense that, 
for many, the word “Millennials” now evokes something of an ad nauseum catchphrase. 
Examining the deluge of popular news, opinion, and academic pieces on Millennials makes 
it clear that this fascination can be traced to several attributes, the most notable of which is 
that Millennials will soon become the largest living adult cohort, a prediction with rever-
berating  implications across  all domains. Compounding this demographic dominance is 
the fact that members of this cohort have long been making choices that fly in the face of 
trends observed in prior generations, although several studies have suggested that some of 
these contrasting behaviors may be converging with those of prior generations as Millen-
nials enter later life stages. Identified behavioral differences between Millennials (defined 
here as those born in the 1980s and 1990s; also known as Generation/Gen Y)  and the 
preceding Generation X  (born between 1965 and 1980; also referred to as Gen X) have 
been attributed to a range of personal (ex. attitudinal differences, technological exposure), 
environmental (ex. built environment policies intended to encourage denser living), and 
economic (ex. effects of recession) factors (Blumenberg et al. 2012; Delbosc et al. 2019; 
Kuhnimhof et al. 2012; Thigpen and Handy 2018).

Within transportation, there is substantial evidence that attitudes play a role in influenc-
ing behavioral choices (Spears et  al. 2013; Domarchi et  al. 2008; Kitamura et  al. 1997; 
Kuppam et al. 1999; Mokhtarian and Salomon 1997). However, due largely to a lack of 
attitudinal data,  the majority of  comparative studies on generational differences have 
relied primarily on behavioral indicators, although there are segments of the literature that 
have examined market-oriented attitudes such as brand loyalty,  or work/life-oriented 
attitudes such as satisfaction.  We assert that  continued  examination of attitudinal differ-
ences between Millennials and Gen Xers is critical to placing into context behavioral dif-
ferences, with particular importance in the transport sector where infrastructure planning 
revolves around forecasting travel behaviors, for which attitudes play an important explana-
tory role. But it is one thing to ascertain that attitudinal differences exist; it is another thing 
to identify the sources of those differences. That is the aim of the present study. To our 
knowledge, this paper is the first, in the dense collection of Millennials literature, to apply a 
decomposition approach, specifically the Blinder–Oaxaca (BO) method, to extricate group 
(endowment) and effect (coefficient) differences influencing transport-related attitudinal 
gaps between Millennials and Gen Xers. As such, while this study contributes specifi-
cally to the Millennials literature, it may also inform future work on other generational and 
demographic divides of interest within transport contexts.

The remainder of this paper is organized as follows: We first provide an overview of the 
literature on attitudinal and behavioral differences between Millennials and prior genera-
tions, followed by an introduction of the dataset. Next, we detail the attitudinal statements 
and resultant constructs examined in this paper, after which we statistically evaluate the 
mean generational differences for the selected attitudinal constructs. We then introduce and 
apply the Blinder–Oaxaca method to decompose significant generational gaps in attitudi-
nal constructs, and close with limitations and avenues of future exploration for this work. 
We consign to a supplemental online Appendix the multiple underlying regression models 
(on which the BO analysis is based), detailed discussion on the decomposition of three of 
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our four attitudes, and alternative versions of the BO method, so that the main body of the 
paper can concentrate attention on the distinctive features and messages of this study.

Background

Millennials have been studied extensively in the business and marketing domains, moti-
vated by findings that Millennials are devoted consumerists, with increased tendencies 
to spend money easily and to view shopping as leisure (Belleau et  al. 2007; Benck-
endorff 2010; Niehm and Ma 2006). In addition, Millennials have been found to have 
positive attitudes toward charitable organizations (Gorczyca and Hartman 2017) and 
to respond well to cause-related marketing (Liu and Ko 2011; Demetriou et al. 2010), 
insights that have been used by both philantrophic groups and for-profit businesses to 
target this consumer segment. Fueled by findings that Millennials are also more likely 
to report desires to travel abroad (Bilgihan 2016; Rita et al. 2018), hotel and airline sec-
tors, among others, have set about studying traits such as brand loyalty, digital shopping 
attitudes and behaviors, and social media influences on Millennials’ choices (Barton 
et al. 2013; Bilgihan 2016). In the workplace domain, notable findings show that Mil-
lennials place emphasis on achieving work-life balance in the form of a satisfying life 
outside of work (Ng et al. 2010; Straub et al. 2007), and in some regards value purpose 
over salary (McGlone et al. 2011).

Regarding transport and land use, Millennials have been capturing the attention of trans-
portation professionals ever since they came of age, with increased preferences for living in 
urban centers (Delbosc and Nakanishi 2017; Okulicz-Kozaryn and Valente 2018), accom-
panied by reduced rates of licensure (Delbosc and Currie 2013; Sivak and Schoettle 2011, 
2012), vehicle ownership, and vehicle miles traveled (VMT) (Hopkins 2016; Kuhnimhof 
et al. 2012; Polzin et al. 2014), leading to them being dubbed the “go-nowhere” generation 
(Buchholz and Buchholz 2012; McDonald 2015) (in contradiction to their afore-discussed 
penchant for traveling abroad). Recent work has suggested that differences in transport 
choices may be attributable to temporary environmental/external factors; for example, as 
Millennials enter later life stages (i.e., with children/families), lack of affordable options 
such as urban housing (among other reasons) may be causing their behavioral patterns to 
converge with those of prior generations (Delbosc and Nakanishi 2017; Garikapati et al. 
2016; Lavieri et al. 2017). Relatedly, researchers have found that some behavioral differ-
ences may be due to economic factors, suggesting that as Millennials become more finan-
cially independent, attributes like vehicle ownership may converge with or even surpass 
those of prior generations (Klein and Smart 2017; Lavieri et al. 2017). External factors of 
influence that are less likely to change over time include recent policies intended to encour-
age smart development (ex. denser living), as well as increased alternatives/incentives for 
more sustainable modes (Delbosc and Currie 2013; Thigpen and Handy 2018). While it is 
critical to keep these external agents of influence in mind, several studies find that attitudes 
and/or cohort effects also contribute to differences such as the licensing decline (Delbosc 
and Currie 2013; Thigpen and Handy 2018), increased public transit usage (Hopkins 2016; 
Newbold and Scott 2018), and multimodality among Millennials (Circella et al. 2017a; Lee 
et al. 2019).
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Thus, we see that many of the attitudinal and behavioral studies of Millennials are 
motivated by the goal of understanding this generation as a core market segment, with 
the intent of capturing their loyalty (and dollars) as consumers. With similar motiva-
tions from the transport perspective, understanding generational divides is critical for 
engineers and planners as we work toward forecasting, planning, and designing infra-
structure systems that must serve a multi-generational society, a large portion of whom 
are and will be from the Millennials cohort for several decades to come. This paper, 
accordingly, seeks to extend our understanding of such generational differences by 
focusing on transport-related attitudes among Millennials and Gen Xers, a topic which 
is less studied in the literature.

Overview of dataset

Data used in the analysis for this paper comes from the first wave (2015) of survey data 
obtained in a multi-year research effort designed to investigate emerging transporta-
tion trends in California with a focus on Millennials and Generation X. The survey was 
designed by a team of researchers at UC Davis and Georgia Tech, and then deployed to 
an online opinion panel obtained through a commercial vendor (who had an incentive 
system based on points awarded to survey respondents) with a quota sampling approach. 
Approximately 2400 total respondents (N = 1975 after excluding ineligible, inattentive, 
or incomplete cases; only members of the Millennial and Gen X cohorts were retained) 
were recruited across age groups, as well as across combinations of six geographic regions 
and three neighborhood types in California (the overall response rate equaled 46.3%). The 
sampling process used targets for gender, age, race and ethnicity, household income, and 
presence of children in the household to capture as much of the population’s diversity 
as possible. Further, to partially correct for sampling and nonresponse biases, the data-
set was weighted to reflect the population distributions on several sociodemographic traits 
for Millennials and Gen Xers residing in California. Table 1 provides an overview of the 
descriptive statistics for the sample. Additional details regarding study implementation, 
survey variables, and sociodemographic distributions are presented in Circella et al. (2016, 
2017b).
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Attitudinal constructs

The survey used in this study measured individual attitudes through 66 variables that col-
lected information on a variety of topics such as adoption of technology, residential pref-
erences, vehicle ownership, and travel behavior using a 5-point Likert-type scale ranging 
from “Strongly disagree” to “Strongly agree”. Exploratory factor analysis (specifically, 
principal axis factoring with maximum likelihood estimation and oblique rotation) was first 
executed across the full set of statements (Circella et al. 2017b), after which confirmatory 

Table 1   Selected sociodemographic characteristics of the sample (N = 1975)

a Frequencies do not add up to 100% or the total N because of rounding errors, non-responses, or “other” 
categories
b Average age (weighted sample): 33.8  years (median: 33.0  years); lowest age: 18  years; highest age: 
51 years

Variable Value Frequencya

Unweighted Weighted

Gen Y Gen X Gen Y Gen X

N % N % N % N %

Gender Female 629 58.3 525 58.6 518 50.4 481 50.8
Race White 405 37.5 600 33.0 527 51.2 525 44.5

Asian 188 17.4 136 15.2 177 17.2 175 18.6
Hispanic 271 25.1 150 16.7 445 43.2 266 28.1
African-American 50 4.6 47 5.2 36 3.5 43 4.5

Ageb 18–24 years 335 31.0 – – 400 38.9 – –
25–34 years 744 69.1 – – 679 61.2 – –
35–44 years – – 584 65.2 – – 629 66.5
45–51 years – – 312 34.8 – – 317 33.5

Annual household income < US $40 K 351 32.5 207 23.1 329 33.0 183 19.4
US $40–$100 K 472 43.8 414 46.2 385 37.3 342 36.2
> US $100 K 176 16.3 220 24.6 237 23.0 366 38.7

Education High school diploma or less 193 17.9 102 11.4 184 17.8 81 8.5
College degree 332 30.8 306 34.2 308 29.9 345 36.5
Graduate degree and higher 98 9.1 143 16.0 107 10.3 189 20.0

Employment Employed 689 63.9 612 68.3 796 77.4 796 84.2
HH size Single-person HH 170 15.8 131 14.6 158 15.4 120 12.7

Two-person HH 267 24.7 203 22.7 244 23.7 212 22.4
Three-person HH 248 23.0 211 23.5 243 23.6 227 24.0
Four-person or larger HH 394 36.5 351 39.2 384 37.4 387 40.9

Marital status Married 412 38.2 557 62.2 370 36.0 606 64.1
Built environment Urban dweller 209 19.3 173 19.3 289 28.1 238 25.2

Suburban dweller 528 49.0 439 49.0 467 45.4 440 46.8
Rural dweller 342 31.7 284 31.7 270 26.4 264 28.0

Political affiliation Republican 183 17.0 196 21.9 153 14.8 180 19.0
Democrat 433 40.1 322 35.9 428 41.6 370 39.1
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factor analysis (CFA) was applied across 14 of the initial 66 statements to extract four 
transportation-related constructs for further study. The selected attitudinal constructs rep-
resent desires for an urban lifestyle, separately in both present and future time frames, feel-
ings toward owning a private vehicle, and attitudes toward environmentally conscious liv-
ing. These constructs are selected due to their conceptual and/or empirical relationships 
with transport-related behaviors, and because they are also stereotypically expected to dif-
fer between Millennials and older cohorts (Delbosc and Nakanishi 2017; Forward et  al. 
2010; Hopkins 2016; Malokin et al. 2017; Shaw et al. 2019).

A visual representation of the constructs is shown in Fig. 1, which follows latent vari-
able diagram convention with single-headed arrows representing the effects of constructs 
on observed indicators, and double-headed arrows representing correlations between vari-
ables (Loehlin 2004). Significant correlations between constructs are retained; item error 
correlations were also tested for significance, but most were ultimately restricted to zero 
(consistent with the assumption that the latent variable accounts for most of the correlation 
between items), with the exception of one significant error correlation shown in the dia-
gram which both increases the fit of the model and is conceptually interpretable (i.e. hav-
ing shared sources of unexplained variation between the respective statements is logical). 
The overall CFA model has acceptable fit with an RMSEA of 0.061 and a CFI of 0.902. 
Factor scores (continuous variables indicating respondents’ relative measurements on each 
latent construct or factor) for the derived attitudinal constructs are computed using linear 
regression with the mean vector and covariance matrices from the fitted model (StataCorp 
2017), and standardized across the sample to facilitate their interpretation. We discuss the 
meaning of each factor in turn.

Currently pro‑urban

Numerous findings concur that Millennials have increased tendencies to prefer urban 
environments with denser land use (Delbosc and Nakanishi 2017; Okulicz-Kozaryn and 
Valente 2018), while their parents (i.e. Generation X) epitomize the suburban lifestyle, 
with their minivans and long commutes. This construct allows us to test that expectation 
with the current sample, as it reflects the mindset of respondents toward living in urban 
rather than suburban or rural areas—residential location choices that are critically tied to 
travel behavior (Ewing and Cervero 2010; Handy et al. 2005; Lavieri et al. 2017). As such, 
a higher score on this construct tends to signify a preference for living in mixed-use devel-
opments with high transit accessibility, even if it means sacrificing larger home and/or yard 
sizes.

Long‑term pro‑urban (i.e., long‑term urbanite)

While the prior construct captures primarily current land-use preferences, this factor 
measures long-term preferences toward one’s residential environment. As the statements 
indicate, a respondent with a higher score on this construct tends to see herself as living 
in an urban setting in the long term and tends not to consider a suburban setting as nec-
essarily the best environment in which to settle down and raise children. This construct 
is informed by a statement shared with the prior factor (i.e. a double-loaded statement), 
the inclusion of which produces a substantial increase in fit, further improving the valid-
ity of the overall model.
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Pro‑car ownership

As discussed in the  “Background” section, a substantial body of work indicates that 
Millennials have been bucking the upward trend on car ownership and VMT (Buchholz 
and Buchholz 2012; Delbosc and Currie 2013; Kuhnimhof et al. 2012; McDonald 2015; 
Polzin et al. 2014; Sivak and Schoettle 2011, 2012), with recent concern in the litera-
ture about the stability of this deviation (Blumenberg et al. 2012; Delbosc and Nakani-
shi 2017; Garikapati et al. 2016; Lavieri et al. 2017; Newbold and Scott 2017). In this 
study, this construct measures attitudes toward car ownership, with one indicator related 
to general attitudes toward owning material goods. A respondent with a high score on 
this factor tends to prefer owning a car, tends not to be satisfied with just having access 
to a vehicle when needed, and tends not to feel the need to minimize material posses-
sions. Overall, we see that positive attitudes toward car ownership are negatively cor-
related with the pro-urban and pro-environmental attitudes being studied, which is con-
ceptually reasonable as the latter constructs are associated with favorable views toward 
sustainable modes of transport and denser residential locations that facilitate car-free or 
“car-lite” lifestyles.

Pro‑environment

Previous studies have found that Millennials tend to be more environmentally conscious 
than prior generations—for example, they are more likely to support environmentally-
focused policies such as alternative energy (Rainie and Funk 2015). The literature, how-
ever, reports mixed results with respect to the influence of environmental consciousness 
on mobility decisions: while some find significant effects (Forward et al. 2010; Hopkins 
2016), with more lasting implications compared to financial or situational effects (Hop-
kins 2016), others report little to no relationship between environmental attitudes and 
travel behavior (Anable 2005; Delbosc and Currie 2012). These differential conclusions 
may also be due to differences in sample constitution, experimental design, environmen-
tal attitude measurement, and choice of travel behavior studied.

Nevertheless, in view of the clear conceptual relationships between environmental 
awareness and travel behavior, as well as the intriguing clash of stereotypes represented 
by Millennials’ greater environmental awareness coupled with their greater desire to 
travel abroad, we investigate differences in environmental attitudes between Millenni-
als and Gen Xers. Three of the four statements measured by this construct are related 
to attitudes toward transportation mode and vehicle choice, while the fourth measures 
a general belief that greenhouse gases from human activities are creating problems. A 
respondent with a high score on this construct, therefore, tends to believe that there are 
environmental problems present, and tends to report being willing to alter his/her life-
style and pay more to lead a more environmentally friendly life. We also see that this 
construct is positively correlated with positive views toward urban living in the present 
timeframe, but in line with findings from the literature, is negatively correlated with 
positive views toward car ownership.
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Where is the gap?

Having introduced the attitudinal constructs that are examined in this paper, we now ana-
lyze how each generation scores on these constructs and how large a gap, if any, exists 
between Millennials and Generation X in their attitudes. To this purpose, Table  2 sum-
marizes the descriptive statistics and t test results for differences in mean attitudinal factor 
scores between the generations being studied. One observation is that gaps in the mean 
scores for all four attitudinal constructs are not large, suggesting that generational differ-
ences in these attitudes may not be as pronounced as popular opinion has tended to portray. 
Nevertheless, the differences are statistically meaningful, even if modest.1 Figure  2 pro-
vides a more fine-grained look at the differences, by splitting the Millennials cohort into 
younger and older segments. For three of the four attitudes studied, a clear progression in 
attitudes from younger to older respondents can be seen.

As Table  2 illustrates, consistent with stereotype, Millennials on average have more 
favorable views toward currently living in urban locations than Generation X. The t test on 
the difference in means between generations shows the gap to be statistically significant, 
implying that the − 0.161 gap between the mean factor scores can be validly decomposed. 
Further dissection of the Millennials cohort on this construct, as demonstrated in Fig. 2, 
shows that “younger” Millennials (18–25 years old) have a larger mean factor score (0.215) 
compared to the “older” Millennials (26–34 years old), whose factor score averages 0.093 
(thus putting older Millennials between younger Millennials and Gen X on the attitudinal 
continuum).

Table 2   Descriptive statistics and t-tests of differences in weighted means

a t test statistic corresponding to differences in means between generations
b Younger Millennials represent those aged 18–25, while older Millennials represent those aged 
26–34 years, all numbers relative to 2015 when the survey data was collected. As further discussed in the 
text, the generational divides reported in this table are those that are significant, and which will, accord-
ingly, be decomposed in the next section

Attitudinal con-
struct

Generation N 
(weighted)

Mean SE Difference in 
means

t-statistica 
(p-value)

Currently pro-
urban

Generation X 946 − 0.010 0.046 − 0.161 − 2.58 (0.010)
Millennials 1029 0.151 0.042

Long-term pro-
urban

Older 
Millennialsb 
and Genera-
tion X

1490 − 0.093 0.035 − 0.149 − 2.19 (0.029)

Younger 
Millennialsb

485 0.056 0.058

Pro-car owner-
ship

Generation X 946 0.037 0.047 0.195 3.15 (0.002)
Millennials 1029 − 0.158 0.039

Pro-environment Generation X 946 0.043 0.047 − 0.149 − 2.39 (0.017)
Millennials 1029 0.192 0.040

1  The differences in the table are essentially Cohen’s d measures of effect size (because the latent con-
structs are standardized), which means that the gaps identified here would be classified as small effect sizes.
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Long-term attitudes toward one’s living environment did not prove to be significantly 
different between Millennials and Generation X, but when we separated the younger Mil-
lennials (as previously demarcated) from the others, there was a more defined change. 
Younger Millennials, per Table  2 and Fig.  2, have a positive mean factor score, while 
older Millennials and members of Gen X have almost equal negative mean factor scores. 
The similarity between older Millennials (− 0.100) and Gen X (− 0.091) on this construct 
resembles the findings for the currently pro-urban construct previously discussed, in that 
it suggests a state of attitudinal transition. Therefore, for this attitude we combine older 
Millennials with Gen Xers, and decompose the statistically significant − 0.149 difference 
in the mean values of the long-term urbanite attitude for that group versus the younger 
Millennials.

Attitudes regarding the desire to own a car are significantly different between the two 
generations (mean gap of − 0.195), with Millennials (as expected) indicating that on aver-
age they are more averse to owning a personal vehicle. For this construct, as Fig. 2 shows, 
the mean factor score for younger Millennials (− 0.224) is more negative (farther from the 
Gen X mean of 0.037) than that of older Millennials (− 0.099). Regarding environmental 
views between the two generations per se, we again see a statistically significant difference 
in attitudes (− 0.149), with Millennials being more environmentally conscious on average. 
For this variable, the difference between younger and older Millennials is relatively small, 
and not statistically significant.

-0.224

-0.099

0.037

Young Gen Y
(18-25 yrs)

Older Gen Y
(26-34 yrs)

Gen X
(35-51 yrs)

Pro-car ownership

0.215

0.093

-0.010

Young Gen Y
(18-25 yrs)

Older Gen Y
(26-34 yrs)

Gen X
(35-51 yrs)

Currently pro-urban

0.213

0.173

0.043

Young Gen Y
(18-25 yrs)

Older Gen Y
(26-34 yrs)

Gen X
(35-51 yrs)

Pro-environment

0.058

-0.100 -0.091

Young Gen Y
(18-25 yrs)

Older Gen Y
(26-34 yrs)

Gen X
(35-51 yrs)

Long-term pro-urban

Fig. 2   Detailed comparison of mean attitudinal values among generations
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Based on the findings discussed in this section, attitudinal gaps between Millennials 
and Generation X are further analyzed for residential location choice attitudes in the 
present time frame, as well as for attitudes toward car ownership and the environment. 
However, for the long-term urban residential choice construct, we decompose the gap 
between younger Millennials and the aggregate group of older Millennials and Genera-
tion X instead, for reasons explained above.

Considering the clear progression of attitudinal means by generational cohort 
shown in Fig.  2, it is reasonable to ask, why not simply incorporate age as a con-
tinuous explanatory variable in a regression model for each attitude, interacted with at 
least some of the other variables in the model? Why artificially dichotomize a continu-
ous variable into generation cohorts, thereby throwing away considerable information 
about its effects? We readily acknowledge the advantage of this alternative approach, 
and do not assert that our approach is unequivocally superior. Rather, we suggest that 
it has advantages of its own. First, for better or worse, it is common to analyze genera-
tions as discretely-defined cohorts rather than as falling along an age-based continuum, 
and so this study provides insight that is directly useful to this popular paradigm. Sec-
ond, the gap decomposition approach clarifies and quantifies the sources of attitudinal 
differences more readily than would a regression model with continuously varying age 
and age interaction terms. Third, the present context offers a convenient and topical 
platform from which to highlight a methodology that, although little-used in transpor-
tation to date, has numerous potential applications in our field.

Decomposing the gap

Once ascertaining that there are significant differences (i.e. “gaps”) in central tendency 
over time or across groups, it becomes compelling to investigate the sources or drivers of 
those differences. Going a step further requires us to ask, what are the differential effects 
of those explanatory variables on groups between which gaps have been identified? Ensu-
ing from the seminal works of Oaxaca and Blinder (Blinder 1973; Oaxaca 1973), the 
Blinder–Oaxaca (BO) decomposition methods have been widely applied in economics to 
study similar topics, with a particular focus on the discriminatory behaviors of employ-
ers resulting in gender/racial wage gaps. To our knowledge, however, this study is the first 
within the transportation literature to employ this method, as well as the first in any field 
to apply it to attitudinal differences. In the following subsection, therefore, we provide a 
detailed overview of the method to illustrate its application and interpretation in a transpor-
tation context.

Blinder–Oaxaca decomposition method

We start with the common formulation of linear regression models, with variable Y (in our 
case, each of the four attitudinal factor scores, respectively) modeled separately for two 
groups, A and B:

Since the expected value of the error terms (�
i
) in a linear regression containing a con-

stant term will be zero, the difference in the mean values of the dependent variable between 
the two groups can be evaluated as:

(1)Y
A
= X

�

A
�
A
+ �

A
and Y

B
= X

�

B
�
B
+ �

B
.
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All versions of the BO decomposition existing in the literature start from Eq. (2), and 
aim to rearrange and group the terms in a way that is conducive to better interpretation. 
The dominant decomposition philosophy is to try to understand which part of the gap in 
the outcome means (i.e., ΔE(Y) ) can be attributed to the difference in characteristics of 
each group (the explanatory variables), and which part may be attributed to the difference 
in the returns on (effects of) these characteristics (model coefficients). Following this phi-
losophy, one may rewrite the sample version of Eq. (2) (i.e., replacing E(X) with X , and 
similarly for Y) using three terms:

Equation  (3) is known as the BO threefold decomposition written with respect to 
group B (the total mean difference could similarly be decomposed with respect to group 
A2; Jann 2008). In other words, group B’s mean outcome (level of the dependent vari-
able) is viewed as the baseline, and we are imagining, in effect, what it would take for 
the reference group B’s mean outcome to converge to that of group A. In the context of 
the present study, group B represents Millennials today, and we are investigating what 
it would take for their mean attitudes to converge to those of Gen Xers (group A). We 
discuss each term of Eq. (3) in turn.

The first term in the decomposition shows the part of the gap related to group differ-
ences in the explanatory variables or endowments (E) and is weighted by the vector of 
coefficients of group B. In other words, this term denotes the mean change in the level 
of the dependent variable of group B (Millennials) if this group had the values of the 
explanatory variables of group A (Gen Xers) (while holding its coefficients constant). 
The second term shows the portion of the gap stemming from the difference in the group 
coefficients (C) and, weighted by group B’s vector of mean explanatory variables, indi-
cates the mean change in the outcome of group B if it had the coefficients of group A 
(while holding its endowments constant). The final term denotes the portion of the total 
gap that exists due to the interaction (I) of differences in endowments and coefficients 
between the two groups. In other words, the interaction term indicates the (incremental) 
portion of the gap that occurs when both the endowments and coefficients change simul-
taneously; or, alternatively, the portion of the gap that remains after controlling for the 
endowment and coefficient portions (i.e. after controlling for the all-else-equal terms: 
the endowment contribution while holding the respective coefficients constant, and vice 
versa). An approximate standard error, in addition, may be computed for each of these 
decomposition terms (Jann 2008), although most studies using this method do not offer 
statistical test results. The reason, perhaps, is that we cannot equate a decomposition 
term to zero when it has a low statistical significance, since otherwise the summation 
of all the terms would not equal the total computed gap. Nevertheless, we provide the 
statistical significance as additional information in the “Results and discussion” section.

The interaction term is less conducive to a simple interpretation than the first two 
terms, and researchers have often disregarded it in their analysis. However, we believe it 
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2  In that case, the proportions of the total gap associated with each of the three effects discussed below 
would differ, although the total gap itself would, of course, remain the same (with the sign reversed).
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is important not to neglect it, especially when—as is the case for us—it may account for 
a sizable fraction of the gap, and neglecting it therefore provides a substantially incom-
plete picture of the influences of the endowments and coefficients. One may interpret 
the interaction term as the differential effect of the change in endowments as � goes 
from �

B
 to �

A
 [as shown in Eq. (4)], or similarly as the differential effect of the change in 

coefficients as the endowment goes from X
B
 to X

A
 [as shown in Eq. (5)]:

Combining Eq.  (4) with Eq.  (3), we see that the endowment effect—the first term 
on the right-hand side (RHS) of Eq. (3)—is the group B “baseline endowment effect”, 
while Eq. (4) is the incremental change from the group B baseline endowment effect if 
group B’s coefficients as well as its endowments changed to match group A’s. Alterna-
tively, putting Eq. (5) together with Eq. (3), we see that the coefficient effect—the sec-
ond term on the right-hand side (RHS) of Eq. (3)—is the group B “baseline coefficient 
effect”, while Eq.  (5) is the incremental change from the group B baseline coefficient 
effect if group B’s endowments as well as its coefficients changed to match group A’s.

If the interaction effect were zero, it would mean that the magnitude of the endow-
ment effect does not differ by group, i.e. [from Eq. (4)] that:

Put another way, it would signify that the mean change in the level of the dependent vari-
able if group B “ended up with” the values of the explanatory variables of group A (while 
holding its coefficients constant) is the same as the mean change in the level of the depend-
ent variable if group A had “started out with” the values of the explanatory variables of 
group B (while holding its coefficients constant). Alternatively, a zero interaction effect 
would mean that the coefficient effect does not differ by group, i.e. [from Eq. (5)] that:

In other words, it would indicate that the mean change in the level of the dependent vari-
able if group B “ended up with” the coefficients of group A (while holding its endowments 
constant) is the same as the mean change in the level of the dependent variable if group A 
had “started out with” the coefficients of group B (while holding its endowments constant).

The literature on this method also contains another class of BO methods known as the 
twofold BO decomposition method. For a more detailed discussion of the twofold method, 
as well as details regarding why we execute the threefold method in this analysis, refer to 
Section 1 in the Appendix.
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Results and discussion

In this study, we apply the threefold BO decomposition [Eq. (3)], with the base group set to 
the Millennials, to investigate generational differences in attitudes.3 The segmented linear 
regression models, on which the decompositions are based, are estimated using sociodemo-
graphic and (when appropriate4) built environment characteristics, as these variables facili-
tate clearer interpretation of life-stage effects and are less likely than behavioral or other 
attitudinal variables to be endogenous. We first estimate segmented models (for Millennials 
and Generation X) for each construct, and identify significant explanatory variables across 
the two regression models. We then test all identified significant variables in the decompo-
sition model. To better focus on the decomposition results, we present the fully estimated 
regression models and more detailed discussion of them in Section 2 of the online Appen-
dix, and bring only a brief overview of the models into the following sections.

As a general observation, it should be noted that the R2 goodness-of-fit measures for the 
models—i.e., the proportions of variance in attitudes that are explained by observed variables—
are fairly modest (ranging from 0.058 to 0.143), albeit consistent with typical values for disag-
gregate travel behavior-related models. However, the composite contributions of the remaining, 
unobserved variables to the gap are accounted for as a difference in the constant term between 
cohorts. Although this is technically a difference in coefficient, in actuality the constant term 
will include (average) unobserved endowments, together with their coefficients. If the Millenni-
als’ constant term were to approach that of Gen Xers’ over time, it would be unknown whether 
this were due to both unobserved endowments and the coefficients of those endowments con-
verging to those of the Gen Xers, or whether changes in one of those things narrowed the gap 
while changes in the other widened it (but with the first effect predominating).

Table 3 provides a summary of the decompositions for the four attitudes studied in this 
paper. We discuss the results in greater detail for the currently pro-urban attitude to fur-
ther demonstrate the interpretation of the decomposition method, but present the results 
only in more aggregate terms (life-stage variables versus all others) for the three remaining 

Table 3   Summary of the decomposition of attitudinal gap results

Attitudinal construct Generation Mean Gap (% of 
the total 
gap)

Endowment 
(% of the 
total gap)

Coefficient 
(% of the 
total gap)

Interaction 
(% of the 
total gap)

Currently pro-urban Generation X − 0.010 − 0.161
100%

− 0.052
32%

− 0.048
30%

− 0.061
38%Millennials 0.151

Long-term pro-urban Older Millennials and 
Generation X

− 0.093 − 0.149
100%

− 0.265
178%

− 0.019
13%

0.135
− 91%

Younger Millennials 0.056
Pro-car ownership Generation X 0.037 0.195

100%
0.082
42%

− 0.032
− 16%

0.145
74%Millennials − 0.158

Pro-environment Generation X 0.043 − 0.149
100%

− 0.047
32%

− 0.052
35%

− 0.050
33%Millennials 0.192

3  The Oaxaca package (Jann 2008) in Stata version 15.1 was used to execute this analysis.
4  Built environment variables were not included in the equations for the currently pro-urban attitude to 
avoid potential endogeneity. Accessibility measures such as Walk Score® or Bike Score® indices, the inclu-
sion of which could potentially result in the same endogeneity problem, were nevertheless tested for all 
models (because there were conceptual grounds for inclusion), but their effects were not found to be statisti-
cally significant.
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attitudes. Grouping the “life-stage” variables together facilitates a better understanding of 
how Millennials’ attitudes may change over time as a result of entering later life stages, 
while the “other” variables are less predictable in how they will change (or are impossible 
to change) over time. Section 3 in the online Appendix, however, provides the detailed dis-
cussion for these three remaining attitudes.

Currently pro‑urban attitude

The segmented regression results for the currently pro-urban attitude, detailed in Section 2 
of the Appendix, associate life-stage variables such as being married and having a higher 
income with a lower pro-urban tendency, while employment status shows a positive asso-
ciation. In addition, female Millennials tend to be significantly less pro-urban than their 
male counterparts, a trend that is not present (or significant) for Gen Xers. Moreover, Mil-
lennials who have a parent (or parents) with graduate-level education tend to be more pro-
urban, while this influence is the opposite (though not significant) with Gen Xers, poten-
tially pointing to a critical generational difference in how those raised in well-educated 
(higher-earning) households view the desirability of living in urban areas. With regard to 
race, Native Americans tend to be less pro-urban, while Asians tend to be more pro-urban, 
relative to other races.

Based on these regression results, Table 4 shows the aggregate decomposition results 
for the currently pro-urban attitude. The total gap for this attitude (Table  3) is − 0.161 
(standard deviations), with the three decomposition portions explaining approximately 
equal shares of this gap (i.e. about − 0.05 each). The coefficient portion of the gap for each 
variable category, as shown in Table 4, is considerably larger in magnitude than its endow-
ment counterpart. These larger contributions, however, add up to a comparatively smaller 
total coefficient contribution due to their opposite signs. To discuss these results in greater 
detail, Figs. 3, 4, and 5 present the detailed contribution of each variable to the gap. We 
discuss these results for each portion in the following subsections.   

Table 4   Decomposition of the gap in currently pro-urban attitude, aggregated by variable type

a Life-stage variables for this attitude include marriage status, employment status, and household income 
level
b Other variables for this attitude include region of childhood upbringing, gender, race, parental education 
level, and political affiliation

Variable category Endowment (% of the 
total gap)

Coefficient (% of the 
total gap)

Interaction (% of the 
total gap)

Total (% 
of the total 
gap)

Life-stagea − 0.039
(24%)

− 0.144
(89%)

− 0.075
(47%)

− 0.258
(160%)

Other variablesb − 0.013
(8%)

0.190
(− 118%)

0.013
(− 8%)

0.190
(− 118%)

Constant term – − 0.093
(58%)

– − 0.093
(58%)

Total − 0.052
(32%)

− 0.048
(30%)

− 0.061
(38%)

− 0.161
(100%)



	 Transportation

1 3

Endowment

As shown in Fig. 3, disparities in generational shares of high-income groups, political affil-
iation, employment status, and marital status contribute the most to the overall endowment 
portion of the gap. Those in higher-income households tend to have less favorable currently 
pro-urban attitudes (see regression results in the online Appendix); therefore, with Millen-
nials currently lagging in earnings compared to Gen X, we could expect their favorability 
toward currently pro-urban living to drop by as much as 0.032 (standard deviation units) 
if (all else equal) the Millennials’ share of high income (> $100 K) households matched 
Gen Xers’ current share. In other words, the younger generation’s attitude toward currently 
pro-urban living could close the gap (through becoming less pro-urban) by as much as 
20% (− 0.032/− 0.161 = 0.20) given these conditions. On the other hand, being employed 
has a positive effect on this attitudinal construct (see regression results in the Appendix), 
suggesting that if the employment rate among Millennials were to match that of their older 
peers (as they graduate and enter the workforce), they may on average (holding all else 
constant) become slightly more pro-urban (+ 0.011 s.d. units), thereby widening the gap by 
7%. With regard to marriage rates, we see that if Millennials were to have the same shares 
of marriage as Gen Xers, their favorability toward currently pro-urban living (all else equal 
again) would decrease by 0.019 s.d. units (narrowing the gap by 12%).

Therefore, and as summarized in Table  4, the combined endowment impact of the 
three life-stage variables suggests that there may be an overall 0.039 s.d. (24%) decrease 
in the gap (due to Millennials becoming less pro-urban) if Millennials entered the work-
force, married, and earned higher incomes to the same extent as Gen Xers have currently 
done. Such predictions, needless to say, assume the temporal invariance of the Millennials’ 
model coefficients. Testing the validity of these assumptions requires longitudinal data, and 
as with many other models in practice and literature, such insights into the future based on 
cross-sectional data should be interpreted with due caution.

Finally, with Republicans having a lower tendency to be pro-urban (according to the 
regression models), we see that the lower share of Republicans among the Californian Mil-
lennials (refer to Table 1) accounts for approximately 38% (− 0.020/− 0.052) of the endow-
ment gap and 12% of the total gap.

-0.052
0.011

0.005
0.004

0.003
0.001

-0.001
-0.001
-0.003

-0.019
-0.020

-0.032

Total
Employed

Native American
Parent w/ graduate education

Asian
Raised in Northeast

Democrat
Female

Raised in Hawaii
Married

Republican
High household income (>$100K)

Fig. 3   Contributions to the endowment portion of the difference in mean “currently pro-urban” attitude 
(horizontal dashed lines portray the 95% confidence interval)
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Coefficient

Figure 4 details the coefficient portion of the gap, with effect disparities of marital status, 
parental education level, political affiliation, and gender having relatively large contribu-
tions to the overall coefficient portion. Although both generations tend to be less pro-urban 
when married, this effect is stronger among Gen Xers, hence the decrease (all else equal) in 
Millennials’ average “currently pro-urban” attitude if marriage were to influence their atti-
tude similarly to the way it influences Gen Xers’. Meanwhile, Millennials having a parent 
with graduate-level education tend to be more “currently pro-urban”, while Gen Xers with 
the same characteristics show the opposite effect, and so if Millennials had the coefficients 
of Gen Xers on these attributes, there would again be decreases in their overall attitude 
toward urban living.

Finally, we see that right-leaning political affiliations and gender (being female) both 
have a stronger negative effect on the pro-urban attitude among Millennials, hence, in 
this case if Millennials had the coefficients of Gen X on these attributes, there would be 
increases in their overall affinity for urban living. Thus, as illustrated in this discussion, the 
BO method facilitates an examination of not only the variables that are affecting pro-urban 
attitudes, but also the role of differential effects of the explanatory variables on the identi-
fied attitudinal differences between generations.

By further aggregating (by “life-stage” variables and “other” characteristics) the effects 
of the three terms, as shown in Table 4, we see that although the total coefficient effects 
are generally a bit smaller than the endowment effects (− 0.048 vs. − 0.052, respectively), 
the life-stage coefficient effect per se (at − 0.144  s.d.) tends to be much larger than its 
endowment counterpart (0.039 s.d.). Such an aggregated decomposition can bring addi-
tional insight into how different groups of variables impact the gap differently.

-0.048
0.109

0.083
0.050

0.019
0.013

0.012
-0.0003
-0.010

-0.059
-0.074

-0.093
-0.097

Total
Female

Democrat
Republican

Asian
Raised in Northeast

High household income (>$100K)
Native American
Raised in Hawaii

Employed
Parent w/ graduate education

Constant
Married

Fig. 4   Contributions to the coefficient portion of the difference in mean “currently pro-urban” attitude (hor-
izontal dashed lines portray the 95% confidence interval)
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Interaction

With respect to the interaction term of − 0.061, as shown in Fig. 5, we can say that: the 
baseline endowment effect for Millennials is − 0.052 (holding their coefficients constant 
but changing their endowments to those of the Gen Xers); and the baseline coefficient 
effect for Millennials is − 0.048 (holding their endowments constant but changing their 
coefficients to those of the Gen Xers); but an additional effect of − 0.061 is accrued if both 
their endowments and their coefficients were to change to those of the Gen Xers at the 
same time. The relative magnitude of this interaction effect (it is the largest component of 
the gap, accounting for 38% of it) demonstrates its importance.

We can also interpret the specific contribution of the most important variable in the 
interaction effect, namely marital status. As previously discussed, if Millennials were to 
achieve the same marriage rate as Gen Xers while keeping all coefficients constant (the 
endowment effect), the mean contribution to the total gap of − 0.161 would be − 0.019, 
closing it by 12%. If marital status were to have the same effect on the currently pro-urban 
attitude for Millennials as for Gen Xers while not changing their actual marriage rates (the 
coefficient effect), the mean contribution to the gap would be − 0.097, closing it by 60%. 
But if both the marriage rate and the effect of marital status for Millennials converged to 
those of Gen Xers, the additional contribution to the gap would be − 0.076, closing it by 
a further 47% (the fact that the sum of these contributions exceeds 100% merely indicates 
that other explanatory variables contribute to widening the gap, as we saw with the endow-
ment effect for employment status).

-0.076
-0.061

-0.006
-0.005
-0.005

0.0001

0.001
0.001

0.003
0.004

0.007
0.014

Total
Married

Employed
Democrat

High household income (>100k)
Raised in Northeast

Female
Asian

Raised in Hawaii
Native American

Parent w/ graduate education
Republican

Fig. 5   Contributions to the interaction portion of the difference in mean “currently pro-urban” attitude (hor-
izontal dashed lines portray the 95% confidence interval)
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Long‑term pro‑urban attitude

As discussed in the “Where is the gap?” section, the long-term pro-urban attitude is seg-
mented based on the younger Millennials cohort (< 26 years old) relative to an aggregate 
group of older Millennials and Generation X. The group of life-stage variables significant 
in the linear regression models for this attitude includes marriage status, number of chil-
dren (and the interaction of these two variables), income level, and education level. Other 
variables in the regression models include the region of childhood upbringing, race, built 
environment, and political affiliation. Table 5 shows the aggregate-by-category decomposi-
tion results for this attitude.

As Table  5 shows, the endowment effect of the life-stage variables is quite large, 
accounting for 181% of the total gap of − 0.149. This implies that if younger Millennials 
took on the same life-stage characteristics as their older peers but kept their own coef-
ficients (all else constant), they could end up being even less favorable toward long-term 
living in urban areas than the older group.

The coefficient term for the life-stage variables is comparatively small, and points 
to the (perhaps more unlikely) scenario where only younger Millennials’ returns on 
their characteristics change and match those of their older peers. In addition, the large 
magnitude of the interaction term here is mostly due to the “married × number of chil-
dren” term, with the other interaction effects significantly smaller. This illustrates that 
the simultaneous change in the share and effect of this variable plays a large role in 
defining the gap in this attitude (for further discussion, refer to Section 3 in the online 
Appendix).

Table 5   Decomposition of the gap in long-term pro-urban attitude, aggregated by variable type

a Life-stage variables for this attitude include marriage status, number of children, the interaction of the pre-
ceding two variables, income level, and education level
b Other variables for this attitude include region of childhood upbringing, race, built environment, and polit-
ical affiliation

Variable category Endowment (% of the 
total gap)

Coefficient (% of the 
total gap)

Interaction (% of the 
total gap)

Total (% 
of the total 
gap)

Life-stagea − 0.270
(181%)

0.042
(− 28%)

0.156
(− 105%)

− 0.072
(48%)

Other variablesb 0.005
(− 3%)

− 0.035
(23%)

− 0.021
(15%)

− 0.051
(35%)

Constant term – − 0.026
(17%)

– − 0.026
(17%)

Total − 0.265
(178%)

− 0.019
(12%)

0.135
(− 90%)

− 0.149
(100%)
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Pro‑car ownership attitude

The life-stage variables associated with the pro-car ownership attitude include educa-
tion-level variables (having only a high-school degree, and being a college student) and 
marital status, with the other variables significant in the regression models being region 
of childhood upbringing, race, built environment, employment type, and political affilia-
tion. Based on these aggregated categories, Table 6 presents the aggregated decomposi-
tion results for this attitude.

The endowment portion of the life-stage variables, equal to 32% of the total gap of 
0.195  s.d., indicates that with the Millennials graduating from college and obtaining 
higher degrees in addition to them getting married, we may see a higher average pro-car 
ownership among this cohort. The effect of coefficient change for this group, however, 
seems to be more impactful, pointing to a comparatively higher average pro-car owner-
ship attitude if Millennials are to be influenced similarly as the Gen Xers when it comes 
to these life-stage variables. Such changes are much less certain than changes in aver-
age characteristics, and require longitudinal studies to ascertain the temporal stability of 
generational coefficients.

The interaction term for this group of variables has also a relatively large value here 
(0.106), due largely to the marital status variable. We see that the incremental effect (on 
top of the all-else equal terms) of the simultaneous change of endowments and coefficients 
for the life-stage variables would result in a more favourable pro-car ownership attitude for 
the Millennials.

Table 6   Decomposition of the gap in pro-car ownership attitude, aggregated by variable type

a Life-stage variables for this attitude include education-level variables (having only a high-school degree, 
and being a college student) in addition to marital status
b Other variables for this attitude include region of childhood upbringing, race, built environment, employ-
ment type, and political affiliation

Variable category Endowment (% of the 
total gap)

Coefficient (% of the 
total gap)

Interaction (% of the 
total gap)

Total (% 
of the total 
gap)

Life-stagea 0.062
(32%)

0.107
(55%)

0.106
(54%)

0.275
(141%)

Other variablesb 0.020
(10%)

0.020
(10%)

0.038
(19%)

0.078
(40%)

Constant term – − 0.158
(− 81%)

– − 0.158
(− 81%)

Total 0.082
(42%)

− 0.032
(− 16%)

0.145
(74%)

0.195
(100%)
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Pro‑environment attitude

In the case of pro-environmentalism, we see education status, income level, and employ-
ment status as the influential life-stage variables, and childhood upbringing region, race, 
and political affiliation constitute the other variable group that is significantly associated 
with pro-environmentalism. Based on these two variable categories, Table  7 shows the 
decomposition of the generational gap for this attitude.

In terms of the contribution of the life-stage endowment to the gap, we see, all else 
equal, a small effect of about 0.009 s.d. (6% of the total gap), implying that we can expect 
little to no change in Millennials’ average pro-environmentalism as their average shares of 
college graduates, employed, and higher incomes catch up with Gen Xers. The coefficient 
portion of the gap, however, has an outsize contribution, indicating that if Millennials end 
up being influenced similarly by the life-stage variables as their older peers (with all else 
equal), the younger generation would end up with even a lower pro-environment attitude 
than the Gen Xers, a scenario which is much less certain and as mentioned needs more 
investigation. Moreover, the incremental effect (on top of the all-else equal terms) of the 
simultaneous change of endowments/coefficients of the life-stage variables, as indicated 
by the interaction term, would close the gap by approximately 28%, resulting in a less pro-
environment Millennials generation as they grow older.

Table 7   Decomposition of the gap in pro-environment attitude, aggregated by variable type

a Life-stage variables for this attitude include education status, income level, and employment status
b Other variables for this attitude include region of childhood upbringing, race, and political affiliation

Variable category Endowment (% of the 
total gap)

Coefficient (% of the 
total gap)

Interaction (% of the 
total gap)

Total (% 
of the total 
gap)

Life-stage 0.009
(6%)

− 0.275
(185%)

− 0.042
(28%)

− 0.308
(207%)

Other variables − 0.055
(37%)

0.175
(− 117%)

− 0.008
(5%)

0.112
(− 75%)

Constant term – 0.047
(− 32%)

– 0.047
(− 32%)

Total − 0.047
(32%)

− 0.052
(%35)

− 0.050
(34%)

− 0.149
(100%)
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Conclusions and future work

This study utilized data from a research survey executed in California to investigate gen-
erational differences in transportation-related attitudes, namely toward urban living (distin-
guishing between currently and long term), car ownership, and environmentally-conscious 
lifestyles. To our knowledge, it is the first transportation study to employ the Blinder–Oax-
aca decomposition method, as well as the first in any field to apply it to attitudinal dif-
ferences. One simple but important result is that on average, those differences are small 
(0.15–0.20 standard deviation units)—albeit statistically significant—suggesting that 
generational distinctions are not as dramatic as they have been portrayed to be by popu-
lar media. Nevertheless, it is of interest to explore the sources of the differences that do 
appear—and, separately from the substantive content of the results in this study, to demon-
strate a flexible methodology for comparing two groups that has numerous potential appli-
cations in transportation beyond the present one.

We linearly decomposed the differences in mean attitudes between Millennials and Gen-
eration X, and examined the decomposition terms which may be more likely to change as 
Millennials move into later life stages. The analysis shows that life-stage-related endow-
ment disparities, such as in employment status, student status, income level, and marital 
status, explain significant portions of the overall attitudinal gaps. Our analysis also shows 
differential generational influences (coefficients) of these life-stage variables on attitudinal 
differences. We discussed interaction effects in greater depth than most gap decomposition 
studies do, and demonstrated the importance of considering such effects, highlighting the 
roles of the endowment and coefficient effects in concert with interactions.

In general, we can expect that the share of Millennials with life-stage characteristics such 
as being married will increase over time, i.e. that their endowment will approach that of Gen 
Xers (although, importantly, it may never reach Gen Xers’, which has profound implications 
in a number of ways). It is much less clear how much the effect of such life-stage variables 
on an attitude will come to resemble that of Gen Xers’ as Millennials continue to age. Effect 
magnitudes (coefficients), after all, are often functions of attitudes, lifestyles, and values—
and so we can imagine an infinite regress, in which we need to know how much certain atti-
tudes will change in order to fully understand how much others will change.

With respect to the pro-environment attitudinal construct, we see that Millennials tend 
to be more environmentally conscious, and it is unlikely that convergence of their life-stage 
variable shares to those of the Gen Xers will significantly impact this tendency—although 
convergence of the coefficients of those variables would. On the other hand, changes in 
life-stage variables may decrease the stronger tendencies of the younger generation toward 
urban living in the present time frame. With respect to long-term pro-urban tendencies, the 
generational differences appear less clear. Although there is not a statistically meaningful 
difference between Millennials and Gen Xers in long-term pro-urban attitudes, the differ-
ence becomes meaningful when we compare younger Millennials (< 26 years old) to older 
Millennials combined with Gen Xers. The greater tendency of younger Millennials toward 
long-term urban living may be reversed as they get married and start to have children. Sim-
ilarly, the pro-car ownership attitude among Millennials, currently lower than for Gen Xers, 
would diminish the gap by 32% if the younger generation were married and had college 
degrees to the same extent as their older counterparts.

This study represents one of the first examinations of the influence of life stage variables 
on Millennials’ transportation-related attitudes, and complements existing literature find-
ings that Millennials’ behaviors may be converging to those of Generation X as they enter 
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later life stages. As with most studies, the results of this one could be improved with the 
integration of additional explanatory variables, examples of which may include land use 
details for work location and neighborhood in which individuals were raised, among others. 
A limitation of this work revolves around the cross-sectional design of the survey, which 
precludes deductions about whether the coefficient portion of the gap is likely to diminish 
over time. The authors intend to extend the application of the Blinder–Oaxaca approach 
to longitudinal data in the future. A further useful extension (particularly in a new dataset 
with broader reach) would be to decompose differences between geographically distinct 
(both in terms of living and working locations) groups, where geography may be at a scale 
ranging from international to type of neighborhood: what are the sources of differences 
in attitude between urban versus rural residents or workers, or between residents of one 
country versus another? Additionally, as a number of studies (e.g. Myers 2016) indicate, 
the real-world impact of these attitudes and preferences would be determined by contextual 
factors, therefore future work that builds upon findings in this paper will seek to investi-
gate how much of the reduction in attitudinal gaps translates into behavioral choices. This 
intended extension would have direct policy implications, since policy-makers are often 
more interested in revealed behavioral choices.

As such, the results of the current study pave the way toward better understanding 
of whether, why, and how travel-related behaviors or choices differ between generations. Such 
studies have important implications for transportation planning and forecasting, and further 
examination of differences in behaviors and attitudes across generational divides using longi-
tudinally-designed studies should be a priority for transportation researchers moving forward.
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