Elasticity of long distance travelling
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Long distance travelling

« What is long distance travelling?

= Often defined as journeys above 100 kilometres or travelling including
overnight stay

= In this analysis: represented by plane tickets and travel packages

« Why long distance travelling?
= Trend: increasing travel frequency and travel lengths

= Long distance travel are few in numbers, but due to kilometres it
represents a large share > important due to emissions

> other travel patterns — other trends

« EXxpenditures on long distance travelling
= Insight of the sensitiveness of travelling relative to economic changes
= Forecasting transportation



Development in plane travelling

« Number of passengers from Cph. Airport increases 4% per year
« GDP increases 2% per year
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Data

« Danish expenditure survey (1996-2007)
= Households register total expenditures during a 2-weeks period
= 900 households participates per year
= 1,300 different commodities are registered
= Do not register
- Unit prices
- Product quantities

> assumes homogeneity within commodities

« Background information is available for all households
« National price index (1996-2007)

E> High variation within expenditures and households
- but little variation in prices!



Modelling Framework

« Two separate model approaches — aggregated and disaggregated:
« Aggregated - Six commodity groups of hon-durables:

o Food, drinks & tobacco
o Clothes & footwear

= Electricity & heating

o . Food, Clothes Electricity Medicine CommunicationTran%sportation
o Medicine & medical care drinks & & &  &medical & audio &
tobacco  footwear heating care equipment leisure

= Communication & audio equipment

s Transportation & leisure /\

Plane Travel
tickets packages

« Disaggregated - Long distance travel:
= Plane tickets (13% households)
= Travel packages (28% households)



Models
Aggregated model:

« Almost Ideal Demand System (AIDS)

= Estimation of the budget share w; purchased on commodity i relative
to all other commodities |

w; = a; + ) y;;logp; + Bilog{X/P}+ ) &;Hy
Disaggregated model:

« Tobit model for long distance travelling

= Estimation of budget shares of plane tickets and travel packages
relative to the total purchase on travelling

W_:{Wlf" if w;>0
' 0 if w/<0

w =a; + Zyij logpj + B; logX + 2 O;Hy + ¢
j K
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Estimation

« Model estimation:
= Significant estimates of income related parameters, 3
and the parameters related to household specific constants, &
= Difficulties in estimating price related parameters, y

« Model results:
= Robust estimation of income elasticity
= Problems with estimating price elasticity

Elasticity: Measure of sensitiveness of the demand of the specific good
relative to changes in income or prices.



Aggregated parameter estimates

Food, drinks  Clothes and Electricity Medicine and Communication  Transportation
and tobacco  footwear and heating  medical care and audio and leisure
Equipment

Yrood.drinks and tobacco -0.0178 0.0570** 0.0630* 0.0550** 0.00923 -0.166**
Yclothes and footwear 0.0570** -0.0494 -0.116** 0.00491 0.0292** 0.0748*
YElectricity and heating 0.0630* -0.116** -0.0277 -0.0251 0.0160 0.0902
Yiedicine and medical care 0.0550** 0.00491 -0.0251 -0.0190 -0.0189* 0.00301
Y communication and audio 0.00923 0.0292** 0.0160 -0.0189* -0.0318** -0.00377
YTransportation and leisure -0.166** 0.0748* 0.0902 0.00301 -0.00377 0.002294
B: -0.0760**  0.0410** -0.0540**  0.00483**  -0.0151** 0.0994**
a; 0.548** -0.118** 0.412** 0.00974**  0.165** -0.0165
Babies (0-2 years) 0.00492 0.00544* 0.00242 - -0.0102** 0.00115
Small children (3-6 years) 0.00960**  0.000923 0.00327 - -0.00783** -0.00219
Children (7-11 years) 0.0176**  -0.00206 0.00684** - -0.00316** -0.0139**
Teens (12-17 years) 0.0240**  0.00452** 0.00705** - 0.00428** -0.0373**
Grownups (above 17 years) 0.0372**  -0.0179** 0.00307* - -0.00331** -0.0165**
Retired persons 0.00492 -0.00628** 0.0251** - -0.0162** -0.0287**
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**and * indicate that estimates are significantly different from zero at the 0.05 and the 0.10 level respectively
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AIDS approach

e ‘Transportation and leisure’ is a luxury good (Income elasticity=1.2)

« Findings are similar to the findings of USDA
= though ‘Clothes and footwear’ stands out

Food, drinks  Clothes and Electricity Medicine and Communication  Transportation
and tobacco  footwear and heating  medical care  and audio and leisure
Equipment
Income elasticity 0.694 1.605 0.638 1.147 0.785 1.230
USDA* 0.516 0.964 - 1.24 - 1.1-1.3

*USDA: USDA-Economic Research Service calculation using 2005 ICP data



Disaggregated parameter estimates

Plane tickets Travel packages
Yplane ticket 0.819 -0.555**
Vrravel pakages 1.024%* -1.350*
B; 1.125** 0.601**
a; -1.198** -0.802**
Babies (0-2 years) 0.0808 -0.169**
Small children (3-6 years) -0.0938* -0.0818**
Children (7-11 years) -0.171** -0.0893**
Teens (12-17 years) -0.132** 0.0180
Grownups (above 17 years) -0.0831** -0.0834**
Retired persons -0.292** -0.0360**
& 1.125** 0.665**
p -0.696**

** and * indicate that estimates are significantly different from zero
at the 0.05 and the 0.10 level respectively



Tobit approach

Parameter estimates of high significance

s Except the price related parameter for plane tickets
= Improved by adding restrictions on the parameters

Income elasticity of plane tickets = 1.1
Income elasticity of travel packages = 1.4

Elasticity of travel packages are higher than for plane tickets

No restrictions

Restrictions on y

All restrictions

Income Price elasticity Income Price elasticity Income Price elasticity

Elasticity | Plane  Package | Elasticity | Plane Package | Elasticity | pjane Package
Plane tickets 1.12 -0.73) 0.33 1.12 -1.57 0.57 0.93 -1.16 0.16
Travel packages | 1.36 -0.33 -1.80 1.35 1.06 -2.06 1.41 0.97 -1.97
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Development in income elasticity

« Income elasticity of plane tickets increases during the survey period

« Income elasticity of travel packages decreases
= Relative constant since 2002

Income elasticity - plane tickets Income elasticity - travel packages
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Concluding remarks

Sufficient estimation of income elasticities:
= Transportation and leisure: 1.2

= Plane tickets: 1.1

= Travel packages: 1.4

Indications of the relationship between own price elasticities
= Travel packages are more price elastic

Misleading cross price elasticities

Forecasting long distance travel:
= Need detailed data to improve the measures of price sensitiveness
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Further work

|t would be interesting to:
= Find the substitution between different travel types
= Include ‘other transportation and leisure’ to complete the nesting structure

NS

Food, Clothes Electricity Medicine Communication Transportation

o ‘BUSIneSS and hOIIday travel Survey’ Sgr::ci footsvear he;gt(ing &r’r(:::;Cﬂ eg(u?:rii;nt Iéei:(ure
= Register specific journeys including details about: /\
- mode, duration, destination, total expenditures

Plane Travel
tickets packages

= More detailed analysis of long distance travel
- The choice between car and plane
- The choice between national and international travel
« The choice between weekend getaways and long duration holidays
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