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Time Use Surveys

Five major time-use surveys
1965-1966, 1975-1976, 1985, 1992-1994, 2003-2013 (annual)

Variables of interest

–Major time use categories: market work, non-market work

and leisure

–Within each category: travel time and corresponding

non-travel time

Our sample

–1975-2013: older than 18

–1965-2013: older than 19, younger than 65, not retired

–Excluding those with missing values for key demographics.
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Total Variations in Travel Time
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Intriguing Issues

To what extent do demographic shifts contribute to the
evolving patterns of travel time use?

To what extent can aggregate driving forces common
to all demographic groups account for variations in
total travel time?

How travel time co-vary with other time use categories
over time across demographic cells?

What can we say about fluctuations in total travel
time, especially the decline after 2003?
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Explaining Travel Time Variations

Evaluating the Roles of Demographic shifts

Age demographics (baby boomers)

Work-gender groups

Education

Whether there are children in the household

Changes in time allocation

Economizing on travel

Shift in time allocation
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Main Findings

Total travel time features an inverted-U shape,
registering a 20 percent increase from 1975 to 1993, but
an 18 percent decline from 1993 to 2013.

Demographic shifts explain about 45% of the increase
during 1975-1993. Increases in education attainment
alone contribute 28%.

Demographic shifts explain 16% of the decline in travel
time during 1993-2003, but play little role since 2003.

Shift of time allocation from travel-intensive non-
market work to travel-non-intensive leisure is a major
factor (around 50%) behind the decline since 2003.
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Related Literature

Time Use Study

Aguiar and Hurst (2007)

Ramey and Francis (2009)

National Personal/Household Travel Survey

Strong focus on travel

Not linked with broad time use measures

Not linked with data sets such as CPS

Not annual.
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Question I

Can evolving demographics explain

changes in travel time?
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Travel Time Patterns by Demographics
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Evolving Weights (in Percentage) of Demographic Groups
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Quantifying the Role of
Demographic Shifts

Method: Blinder-Oaxaca Decomposition

Regression equation: Yt = X ′
tβt + εt

Nine dummy variables:

Three age dummies: 20-49, 50-64, above 65;

One gender dummy

One dummy for work status

Three education dummies: high school, some college,

college and above

One dummy for having children in the household
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Blinder-Oaxaca Decomposition

Y t1 − Y t0 = (X t1 −X t0)
′β̂t0 +X

′
t1

(β̂t1 − β̂t0)

Unconditional mean change is decomposed into

–“Explained”, the portion due to evolving demographic

weights, given a fixed set of coefficient estimates and

–“Unexplained”, the portion due to changes in the

relevance of demographics to travel time use and

changes in fixed time effects, given fixed demographic

weights.

Reference: starting or ending year, two-year pooled
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* p < 0.1, ** p < 0.05, *** p < 0.01
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Question II

What are aggregate forces behind

common variations in travel time?
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Search for Aggregate Forces

Economizing on Travel

–Defined as changes in the ratios of travel to non-travel

time related to the same category of activity;

–Most likely caused by technology or gasoline price

fluctuations.

Shifts in Time Allocation

–Shifts of time among activities with different travel

intensity;

–Various substitution patterns between travel time and

other time uses.
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Two Historical Periods

First focus on 2003-2013

–Annual data

–Consistent measures

–Age range: ≥ 18

The longer sample of 1975-2013

–1975, 1985, 1993, 2003-2013

–Nearly consistent measures but not perfect

–Age range: ≥ 18



Overview Related Literature Demographics Shifts Aggregate Forces Summary

Travel-Intensive and Non-Intensive
Activity (2003)
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Economizing on Travel or
Shift in Time Allocation
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Substitution Patterns of Travel and
Other Time Uses

Forming 120 cells based on demographics

Computing year-to-year or ten-year differences in time

use categories for all cells

Running the regression

4Hj
it = αj + βj4H travel

it + εjit

Interpretation: not causal, however,

–Negative Coefficients: substitutable

–Positive Coefficients: complementary
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Substitution Patterns across Time Use
Categories (2003-2013)

For every 100-hour reduction in total travel,

Complementary time uses (selected):

–12-hour reduction in time on obtaining goods and

services (non-travel portion)

–10-hour reduction in exercise and sports

Substitutionary time uses (selected)

–53-hour in time on entertainment using computer&TV

–53-hour on sleeping

–22-hour on home production (housework)
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Substitution Patterns across Time Use
Categories (2003-2013)

For every 100-hour reduction in total travel,

Complementary time uses (selected):

–12-hour reduction in time on obtaining goods and

services (non-travel portion)

–10-hour reduction in exercise and sports

Substitutionary time uses (selected)

–56-hour in time on entertainment using computer&TV

–56-hour on sleeping

–24-hour on home production (housework)
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Travel Time Allocation over a Long
Horizon: 1975-2013

For measure consistency,

–Work travel (market work)

–Obtaining travel (obtaining; nonmarket work)

–Leisure travel (socializing, recreation and passive

leisure; core leisure)

62-74% of total travel, around 40% of time use
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Time Use and Travel Time: 1975-2013
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Substitution Patterns across Time Use
Categories (1975-2013)

For every 100-hour reduction in total travel,

Complementary time uses (selected):

–21-hour reduction in time on civil activities

–11-hour reduction in socializing

–9-hour reduction in exercise and sports

–9-hour reduction in obtaining goods and services

Substitutionary time uses (selected):

–56-hour on sleeping

–40-hour in time on entertainment using TV

–25-hour on leisure at home not including TV
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Summary on Time Allocation
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Model Ingredients

Different growth rates of productivity in market,
non-market and leisure sector

Gasoline price change

Change of technology in travel sector

In addition to

Aging of baby boomers

Changes in labor force participation

Changes in education level
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A Close Look at
Non-Market Work Travel
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Evolution of Non-Market Work Travel
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Decomposition of
Disaggregated Travel Time
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