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How did we
(Transportation Finance Folks & Urban Planners) 

wind up here at the BLS? 
Part IV (2014, 2017, 2018 & 2019)

Why are we interested in tracking the 
cost of transport services and fees?



The Changing US Portfolio of Travel

• Look at aspects of travel costs that are changing.
• How are these costs reflected in the CEX?
• How are these cost measured through other 

methods?
• How are these costs spread across income 

groups?
• How can we plan to measure future costs?
• How do people change their consumption basket 

in response to additional costs/goods/services?



Ola Cabs - India

Sidecar - DOA



Uber Trips Origins in “New York” – From Uber 

Data Obtained From Uber by NYC Taxi and Limousine Commission for April – October 2014 



New York City For Hire Vehicle Trips





Rank City % car-free

1 New York City 56%

2 Washington, DC 38%

3 Boston 37%

4 Philadelphia 33%

5 San Francisco 31%

6 Baltimore 31%

7 Chicago 28%

8 Detroit 26%

US Households Without a Vehicle

U.S. Average = 9.22%

http://en.wikipedia.org/wiki/New_York_City
http://en.wikipedia.org/wiki/Washington,_DC
http://en.wikipedia.org/wiki/Boston
http://en.wikipedia.org/wiki/Philadelphia
http://en.wikipedia.org/wiki/San_Francisco
http://en.wikipedia.org/wiki/Baltimore
http://en.wikipedia.org/wiki/Chicago
http://en.wikipedia.org/wiki/Detroit


Household Modes of Travel

• Private Automobile
• Shared Vehicle – Carpool / Fampool
• Shared Vehicle – Taxi, Jitney, Lyft, Uber
• Walking
• Bicycle
• Mass Transit – Commuter Rail, Metro, Bus, Ferry
• Air Travel
• Non-Travel – Online Shopping / Video Meetings
• And Lodging - AirBNB versus Hotels





Changing Households

• Households used to travel a lot to get goods and services.
• Go to store to rent a DVD or buy a CD – Now Netflix and I-Tunes.
• Go to a restaurant to get a meal
• Go to store to purchase a physical map – now cell phone and GPS 

services
• Buy a car and have it for your own use every day – now Lyft, Uber 

and Zipcar.
• Travel to a location to have a meeting – now Skype or 

GotoMeeting.
• Now these services are bundled in some cases with transportation 

services, communications or the delivery of goods.  
• It will move the stuff between the UCC boxes.



Transportation Usage

• Transport costs are shifting away from -
• An average cost model (meaning once you buy a car 

and insurance there are few additional costs, so you 
can make assumptions about the average cost of a trip 
if you know how much travel is happening) to 

• A marginal cost model - where travelers are paying 
more out of pocket for each trip taken. 

• This shift will have profound implications for travel 
models and such, as marginal costs affect behavior 
more than average costs (which are sunk, anyway).



Our First Project - 2014
Examining Tolling in BLS Data

Price Data Should be in 
Producer Price Index (PPI) 

or 
Consumer Price Index (CPI)



















CES Data from
(Public Use Microsample)

Data on Transportation Series





Why Use the CEX?

• Both Income and Consumption for households
• Longitudinal aspects of data
• Well organized and documented
• Has various aspects of household lifestyle
• Has geographic location
• Can compare consumption of various goods in 

same household



Options for Descriptives in the CEX

• Consumption by PSU
• Consumption by State (new – some states)
• Consumption by Income Group
• Consumption by Age Cohort (Generation)
• Consumption by Educational Status
• Consumption by Gender
• Consumption by Race
• Consumption patterns over time



Some Transportation Costs

• Local Tolls
• Parking Fees
• Taxi Type Services – Out of Town Trips
• Taxi Type Services – Local Use
• Gasoline Consumption
• Diesel Consumption
• Intracity Mass Transit



*libname DIARY 'c:\ces2011\diary\';
libname EXPN 'c:\ces2015\EXPN15\';
libname INTERV 'c:\ces2015\INTRVw15\';

data cesstate; set interv.cesstate3;
statename = state;

state=sct;
sc=sct;

proc sort; by sc;

data qtr1; set interv.mtbi153;
where ucc in ("470111") and ref_mo = "06";

tcount = 1;

proc sort; by newid;

proc corr;

data family; set interv.fmli153;
fcount =1;

sc=state+0;

PROC SORT; BY newid state cuid;

data allbang; merge family qtr1;
by newid;

*incclass = 4;
if      0 lt inc_rank le .10 then incclass = 1;
if .10001 lt inc_rank le .20 then incclass = 2;
if .20001 lt inc_rank le .30 then incclass = 3;
if .30001 lt inc_rank le .40 then incclass = 4;
if .40001 lt inc_rank le .50 then incclass = 5;
if .50001 lt inc_rank le .60 then incclass = 6;
if .60001 lt inc_rank le .70 then incclass = 7;

    



Income            Surveys       Payers           Expenditures                  MVE              Avg MVE            Ave Payer            Avg All            Percent 
Class                                                             (Gasoline)                                                 (Gasoline)           (Gasoline)       Consuming

Note about 90% of HH in CEX consume gasoline

Lower Income HHs have a 73.4%  Gasoline Usage Rate

High Income HH have a 97.6% Gasoline Usage Rate

Gasoline Consumption is 10x the level of Miscellaneous Vehicle Expenditures

Fuel Taxation is regressive as a source of tax revenue.



Income VEHQ Veh per HH Age_Ref Ave. Age
0% to 25% 2,023          1.23               86,271          52.48         
25% to 50% 2,413          1.47               90,940          55.25         
50% to 75% 3,343          2.09               78,409          49.01         
75% to 100% 4,089          2.57               76,450          48.05         

Total 11,868       1.83               332,070        51.24         

Cohort Total Income Ann HH Income  
0% to 25% 6,812,904$              4,144$                
25% to 50% 41,901,198$           25,456$              
50% to 75% 91,367,932$           57,105$              
75% to 100% 238,313,343$         149,788$            

Income Group % of HHs % of Income % of GasolEquity Cumulative  % HH Cumulative % Income Cumulative % Gasoline
0.0% 0.0% 0.0% 0

0-10% 9.9% 0.0% 9.2% 9.9% 9.9% 0.0% 9.2%
10%-20% 10.3% 0.7% 6.1% 20.2% 20.2% 0.7% 15.3%
20% - 30% 10.4% 2.5% 5.2% 30.6% 30.6% 3.3% 20.5%
30%-40% 10.3% 4.0% 7.0% 40.8% 40.8% 7.3% 27.5%
40% - 50% 9.9% 5.6% 9.8% 50.7% 50.7% 12.9% 37.4%
50% - 60% 10.0% 7.7% 10.1% 60.8% 60.8% 20.6% 47.5%
60% - 70% 9.7% 10.1% 11.0% 70.5% 70.5% 30.7% 58.4%
70% - 80% 9.8% 13.7% 12.0% 80.4% 80.4% 44.4% 70.5%
80% - 90% 9.7% 18.5% 13.9% 90.1% 90.1% 62.9% 84.4%
90% - 100 9.9% 37.1% 15.6% 100.0% 100.0% 100.0% 100.0%



Then – We can plot a Lorenz Curve





2018 - Generations in the CEX

• So – Geoffrey Paulin’s article and comments 
gave us a few new ideas as to how we can use 
the data.

• And it sent us back to the detailed PUMS data 
for further analysis.

• We then cut the data by generation





https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiC64-pmpbcAhUvnOAKHYArAygQjRx6BAgBEAU&url=https://www.reddit.com/r/dataisbeautiful/comments/68lmq4/us_population_by_generation_oc/&psig=AOvVaw2KsaJ66j7dBV9CrZqnIPq6&ust=1531369331659232
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiC64-pmpbcAhUvnOAKHYArAygQjRx6BAgBEAU&url=https://www.reddit.com/r/dataisbeautiful/comments/68lmq4/us_population_by_generation_oc/&psig=AOvVaw2KsaJ66j7dBV9CrZqnIPq6&ust=1531369331659232


IF       AGE_REF GE 87 THEN GEN = "1 GREATEST ";
IF 70 Le AGE_REF LE 86 THEN GEN = "2 SILENT   ";
IF 51 Le AGE_REF LE 69 THEN GEN = "3 BABYBOOM ";
IF 35 Le AGE_REF LE 50 THEN GEN = "4 GENERAT X";
IF       AGE_REF LE 34 THEN GEN = "5 MILLENIAl";

SAS Code for 2015



SAS Code for 2005

IF       AGE_REF GE 77 THEN GEN = "1 GREATEST ";
IF 60 Le AGE_REF LE 76 THEN GEN = "2 SILENT   ";
IF 41 Le AGE_REF LE 59 THEN GEN = "3 BABYBOOM ";
IF 25 Le AGE_REF LE 40 THEN GEN = "4 GENERAT X";
IF       AGE_REF LE 24 THEN GEN = "5 MILLENIAl";



Comparison of BLS CEX Data and U.S. Population - 2015

Average US % of US BLS CEX % of CEX Delta
Generation Age Population Population Surveys Surveys CEX to POP

GREATEST 87.00      1.9 1% 274          4% -3%
SILENT 75.17      29.8 12% 790          12% 0%
BABYBOOM 59.86      79.9 32% 2,245      35% -3%
GENERAT X 42.74      65.8 26% 1,773      27% -1%
MILLENIAl 27.65      75.4 30% 1,399      22% 8%

252.8 100% 6,481      



Detailed Tables by Age Cohort

Transportation Fees and Goods



Paid Parking - UCC 520531 - All Households - June 2005

Total Parking Ann. Avg. Exp. Ann. Avg. Exp. Percent of Number of Average Average 
Generation Surveys User % Paid Parking Paid Parking HH Spending Paid Parking Income Vehicles

Of Users All HH on Paid Parking Users Per HH

GREATEST 611 3.27% $232.20 $7.60 0.03% 20 $28,766 1.152
SILENT 1503 8.45% $145.70 $12.31 0.02% 127 $50,570 1.929
BABYBOOM 2806 10.51% $280.08 $29.45 0.04% 295 $75,555 2.304
GENERAT X 2082 11.34% $255.32 $28.94 0.05% 236 $62,962 1.836
MILLENIAl 454 9.69% $286.73 $27.79 0.10% 44 $29,109 1.366

------ ------
7456 9.7% $23.96 722 $60,340



Paid Parking - UCC 520531 - All Households - June 2015

Total Parking Ann. Avg. Exp. Ann. Avg. Exp. Percent of Number of Average Average 
Generation Surveys User % Paid Parking Paid Parking HH Spending Paid Parking Income Vehicles

Of Users All HH on Paid ParkingUsers Per HH

GREATEST 274 4.01% $362.55 $14.55 0.05% 11 $28,050 0.956                
SILENT 790 7.97% $267.49 $21.33 0.05% 63 $45,049 1.670                
BABYBOOM 2245 12.43% $307.48 $38.21 0.05% 279 $73,219 2.103                
GENERAT X 1773 14.44% $375.03 $54.15 0.06% 256 $88,275 1.966                
MILLENIAl 1399 14.58% $358.10 $52.22 0.09% 204 $57,957 1.486                

------ ------
6481 12.5% $42.54 813 $68,700



Local Use - Taxi Type Services - UCC 530412 - All Households - June 2005

Total Taxi Type Services - UC        Ann. Avg. EAnn. Avg. Percent ofNumber o Average Average 
Generation Surveys User % Taxi Type Taxi Type HH SpendiTaxi Type Income Vehicles

Of Users All HH on Taxi Ty Users Per HH

GREATEST 611 2.29% $364.00 $8.34 0.03% 14 $28,766 1.152
SILENT 1503 3.06% $353.57 $10.82 0.02% 46 $50,570 1.929
BABYBOOM 2806 3.31% $541.51 $17.95 0.02% 93 $75,555 2.304
GENERAT X 2082 3.94% $499.61 $19.68 0.03% 82 $62,962 1.836
MILLENNIAL 454 3.08% $510.29 $15.74 0.05% 14 $29,109 1.366

------ ------
7456 3.3% $16.07 249 1.946



Local Use - Taxi Type Services - UCC 530412 - All Households - June 2015

Total Taxi Type Services - UC        Ann. Avg. EAnn. Avg. Percent ofNumber o Average Average 
Generation Surveys User % Taxi Type Taxi Type HH SpendiTaxi Type Income Vehicles

Of Users All HH on Taxi Ty Users Per HH

GREATEST 274 3.28% $241.78 $7.94 0.03% 9 $28,050 0.956
SILENT 790 3.92% $709.68 $27.85 0.06% 31 $45,049 1.670
BABYBOOM 2245 3.43% $475.27 $16.30 0.02% 77 $73,219 2.103
GENERAT X 1773 5.64% $563.36 $31.77 0.04% 100 $88,275 1.966
MILLENNIAL 1399 7.43% $388.31 $28.87 0.05% 104 $57,957 1.486

------ ------
6481 5.0% $24.30 321 1.831



Gasoline Consumption - UCC 470111 - All Households - June 2005

Total Gasoline Ann. Avg. Exp. Ann. Avg. Exp. Percent of Number of Average Average 
Generation Surveys User % Gasoline Gasoline HH Spending Gasoline Income Vehicles

Of Users All HH Gasoline Users Per HH

GREATEST 611 77.74% $1,065.75 $828.53 2.88% 475 $28,766 1.152
SILENT 1503 90.69% $1,726.42 $1,565.61 3.10% 1363 $50,570 1.929
BABYBOOM 2806 91.59% $2,569.17 $2,353.09 3.11% 2570 $75,555 2.304
GENERAT X 2082 90.63% $2,387.34 $2,163.74 3.44% 1887 $62,962 1.836
MILLENIAl 454 86.34% $1,841.97 $1,590.42 5.46% 392 $29,109 1.366

------ ------
7456 89.7% $1,970.10 6687



Gasoline Consumption - UCC 470111 - All Households - June 2015

Total Gasoline Ann. Avg. Exp. Ann. Avg. Exp. Percent of Number of Average Average 
Generation Surveys User % Gasoline Gasoline HH Spending Gasoline Income Vehicles

of Users All HH Gasoline Users Per HH

GREATEST 274 67.52% $1,097.45 $740.98 2.64% 185 $28,050 0.956                
SILENT 790 86.96% $1,644.12 $1,429.76 3.17% 687 $45,049 1.670                
BABYBOOM 2245 89.35% $2,302.07 $2,056.99 2.81% 2006 $73,219 2.103                
GENERAT X 1773 91.60% $2,728.59 $2,499.28 2.83% 1624 $88,275 1.966                
MILLENIAl 1399 88.56% $2,273.56 $2,013.54 3.47% 1239 $57,957 1.486                

------ ------
6481 88.6% $2,036.52 5741



2019 Project: 
Transportation Costs and 

Overall Household Consumption
• This paper looks to explore variations in household 

consumption on transportation services and the 
impact of these costs on other household consumption 
categories.  

• As a major household expense – consuming roughly 
17% of household income – transportation costs are 
particularly significant for low and moderate income 
households. 

• We look to understand how changes in transportation 
costs by expense type impact the other components of 
household consumption for various types of 
households. 



Crowding Out
• As a second case – we would like to understand how 

households who have high for hire vehicle use (taxi services 
and such) compare with other households in terms of other 
mobility and consumption categories. 

• Finally, we would like to examine “crowding out” (or the 
indirect income effect) in general – the condition where an 
increase in a tax, fee, price or charge forces the households 
to alter their consumption basket and reduce costs in other 
areas to compensate for the higher costs in other areas.  

• We believe that the radical shifts in the spending and usage 
in the transportation categories over the last 20 years will 
allow us to identify the impact of crowding out in various 
household spending categories. 



The Income Effect
• The income effect can be both direct or indirect. When a 

consumer chooses to make changes to the way he or she 
spends because of a change in income, the income effect is 
said to be direct. For example, a consumer may choose to 
spend less on clothing because his income has dropped. 

• An income effect becomes indirect when a consumer is 
faced with making buying choices because of factors not 
related to her income. For instance, food prices may go up 
leaving the consumer with less income to spend on other 
items. This may force her to cut back on dining out, 
resulting in an indirect income effect.

www.Investopedia



Could We Examine this in the CEX?

• We decided to look at household consumption 
expenditures for various types of user of 
different transportation services.

• We wanted to see if we could find variation in 
household consumption that would be 
reflective of transportation choices.

• So – we separated the data in the CEX using a 
particular type of consumption expenditures 
to separated households.



Local Taxi Use Summary

Non-user 2007 2012 2017
Number of Households 6,469 6,429 5,543 
HH Percentage 96.39% 96.11% 91.02%
User
Number of Households 242 260 547
HH Percentage 3.61% 3.89% 8.98%
Non-user
Number of Household Vehicles 12,132 11,841 10,465 
Number of Household Vehicles Percentage 97.40% 97.11% 92.81%
User
Number of Household Vehicles 324 353 811
Number of Household Vehicles Percentage 2.60% 2.89% 7.19%
Non-user
Average Age of Head of Household 49.51 50.45 52.74
User
Average Age of Head of Household 46.74 45.32 43.90
Average Age of Head of Household Difference -2.77 -5.13 -8.84
Non-user
Average Household Income $64,754 $66,377 $69,556 
User
Average Household Income $73,195 $78,907 $104,076 

Average Income Difference (User – Nonusers) $8,441 $12,530 $34,520 
Average Income Difference Percentage 13.04% 18.88% 49.63%
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Gasoline Summary
2007 2012 2017

Non-user
Number of Households 733 747 690
HH Percentage 10.92% 11.17% 11.33%
User
Number of Households 5978 5942 5400
HH Percentage 89.08% 88.83% 88.67%
Non-user
Number of Household Vehicles 225 218 389
Number of Household Vehicles Percentage 1.81% 1.79% 3.45%
User
Number of Household Vehicles 12,231 11,976 10,887 
Number of Household Vehicles Percentage 98.19% 98.21% 96.55%
Non-user
Average Age of Head of Household 53.54 52.30 54.52 
User
Average Age of Head of Household 48.90 49.99 51.62 
Average Age of Head of Household Difference (4.64) (2.31) (2.89)
Non-user
Average Household Income $28,872 $29,934 $40,715 
User
Average Household Income $69,496 $71,507 $76,738 
Average Household Income Difference $40,624 $41,573 $36,023 
Average Household Income Difference Percentage 140.70% 138.88% 88.48%



Income Class Number of HH
With No Car

% of Non Car HH 
with Gasoline Use

Average Gasoline
Spending by Non Car HH

1 222 27.0% $761.20 

2 177 24.3% $1,200.28 

3 93 31.2% $1,430.90 

4 63 46.0% $1,427.59 

5 63 63.5% $1,543.50 

6 43 55.8% $2,360.00 

7 38 63.2% $1,367.50 

8 25 64.0% $2,205.00 

9 34 73.5% $1,621.44 

10.1 5 40.0% $1,338.00 

10.2 4 75.0% $2,900.00 

10.3 4 50.0% $3,900.00 

10.4 0 $0.00 

10.5 6 83.3% $2,592.00 

10.6 6 50.0% $1,680.00 

10.7 4 50.0% $1,440.00 

10.8 1 100.0% $3,600.00 

10.9 3 100.0% $2,240.00 

10.99 3 33.3% $1,200.00 

HH 794



Income Class Number of HH with 
Car

% HH with Gas

Using HH - Avg Spending

1 387 94.1% $1,322.60 

2 432 92.4% $1,160.03 

3 516 95.7% $1,378.28 

4 546 95.4% $1,551.20 

5 546 96.5% $1,851.05 

6 566 97.0% $1,973.88 

7 571 96.3% $2,332.58 

8 584 96.9% $2,446.45 

9 575 97.4% $2,763.79 

10.1 55 100.0% $2,202.33 

10.2 57 100.0% $2,781.47 

10.3 57 100.0% $2,860.00 

10.4 61 98.4% $2,608.60 

10.5 55 96.4% $2,807.09 

10.6 55 100.0% $2,766.33 

10.7 57 98.2% $3,341.36 

10.8 60 95.0% $2,887.16 

10.9 58 94.8% $2,717.24 

10.99 58 91.4% $2,792.15 

5296
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Local Toll Payers
2007 2012 2017

Non-user
Number of Households 6053 5848 5131
HH Percentage 90.2% 87.4% 84.3%
User
Number of Households 658 841 959
HH Percentage 9.8% 12.6% 15.7%
Non-user
Number of Household Vehicles 11049 10335 9255
Number of Household Vehicles Percentage 88.7% 84.8% 82.1%
User
Number of Household Vehicles 1407 1859 2021
Number of Household Vehicles Percentage 11.3% 15.2% 17.9%
Non-user

Average Age of Head of Household 49.68 50.50 52.15
User

Average Age of Head of Household 46.91 48.51 50.86
Average Age of Head of Household Difference -2.77 -1.99 -1.29
Non-user
Average Household Income $60,896 $60,992 $65,150 
User
Average Household Income $103,352 $107,699 $112,818 
Average Household Income Difference (User – Nonuser) $42,456 $46,707 $47,668 
Average Income Difference Percentage 69.7% 76.6% 73.2%
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Mass Transit Summary
2007 2012 2017

Non-user
Number of Households 6222 6155 5635
HH Percentage 90.7% 90.3% 92.5%
User
Number of Households 640 663 455
HH Percentage 9.3% 9.7% 7.5%
Non-user
Number of Household Vehicles 11955 11648 10827
Number of Household Vehicles Percentage 95.08% 94.81% 96.02%
User
Number of Household Vehicles 619 637 449
Number of Household Vehicles Percentage 4.9% 5.2% 4.0%
Non-user

Average Age of Head of Household 49.68 50.58 52.15 
User

Average Age of Head of Household 44.86 45.92 49.42 

Average Age of Head of Household Difference (4.81) (4.66) (2.73)
Non-user
Average Household Income $64,626 $66,688 $72,267 
User
Average Household Income $70,752 $64,994 $77,486 
Average Household Income Difference $6,126 ($1,694) $5,219 
Average Household Income Difference Percentage 9.5% -2.5% 7.2%



Variation in Spending 
by Income Group

1st to 9th Deciles and 
10 Breaks – Top 10%
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Household Consumption

• Lots of interesting dynamics in the CEX in terms 
of household spending.

• Considerable variation in consumption patterns 
between various user and non-user groups.

• Considerable variation in consumption patterns 
over time in some cases inside same user group.

• Further detailed analysis needed to prove 
variation is statistically significant.



Questions?

Jonathan.peters@csi.cuny.edu
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