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Context & Motivations

• Paid parking: the oldest policy to regulate car
use

• Urban issues: occupation of space (Inci 2015,
Ossokina et al. 2019), congestion (Hampshire et
al. 2018), security (Peprah et al. 2014)..

• Emerging schemes (Oslo, Zurich, San Francisco)

• The city of Lyon: several initiatives
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Context & Motivations
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A demand based pricing
A pricing differentiated according the environmental 

performances of vehicles

JUNE 2024

Source : VdL



Context & Motivations

• Major recent changes have significantly altered on-street parking

behavior and durations

• The policy change acts as a natural experiment, allowing us to estimate

key parameters of on-street parking demand
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1. What is the price elasticity of on-street parking 

duration?

2.  Which user and built environment factors shape 

this elasticity, and by how much?
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Related literature
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Two main strands:

1) Parking price elasticity estimates

• Most existing studies focus on parking volumes with a wide range of price elasticity estimates (Shoup 1997, 

2005; Seya et al. 2024; Gragera et al. 2021)

• Fewer studies focus on parking duration elasticities.  All existing studies suggest also a high variability of price 

elasticities across contexts with limited differentiation across users or locations (Kelly & Clinch 2009; Cats et al. 

2016; Hilvert et al. 2012)

2) Heterogeneity in parking price elasticity. Existing studies focus on: 

• Trip Purpose: frequent & commuter users more price-sensitive (Milosavljević 2014; Simićević et al. 2021). 

Occasional & leisure users show lower sensitivity

• Built environment: higher elasticities where substitutes (Pu et al. 2017). Higher commercial density → higher 

elasticity (Wang et al. ,2020) 



Contribution to the literature
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This study takes advantage of a rich dataset on observed car-user behavior, combining multiple administrative 

data sources from the Ministry and the City of Lyon. Besides, 

1) It focuses on on-street parking demand characteristics

• Specific attention paid to price elasticies of the on-street parking  duration

• Explores heterogeneities in elasticities accross user characteristics and built environment factors

2) It contributes to the limited econometric evidence on car users’ price sensitivity by exploiting a natural 

experiment

• Pricing reform implemented in Lyon in June 2024

• Ex-post evaluation of an environmentally differentiated parking tariff

• Identification strategy: IV model with user fixed effects, allowing control for unobserved individual 

characteristics



Data
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Parking meter data

Car registration data

1. Parking data

Lyon: on-street parking transactions January 2023-May 2025 (visitor parking)

2. Veh. registration data (« cartes grises »)

France: SIV (weight, fuel type, owner municipality, vehicle age, etc.)

3. Built environnment data

SIRENE database (INSEE): commercial and leisure-related jobs around each parking meter

Lyon metropolitan data on off-street parking facilities



Econometric methodology
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• Standard price-elasticity models can suffer from reverse causality, since parking price depends 

on duration. IV → isolate the causal effect of price on parking duration

• Dependent variable 𝐷𝑖𝑘: parking duration (in minutes) for transaction k by user i

• Key variable 𝑝𝑟𝑖𝑐𝑒𝑖𝑘: price per minute for transaction k by user i

• Control variables 𝑋𝑖𝑘

• Instrument: exogenous pricing reform of June 2024.

(i)  Strongly correlated with parking price

(ii) No direct effect on parking duration other than through price.

• User FE (plate ID) → controls for time-invariant user i characteristics

• Two-Stage Least Squares 

Instrument: post-policy dummy

User FE



Identification strategy
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Before June 2024 After June 2024

January 2023 May 2025



Descriptive statistics
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• Before the new pricing policy, the average parking duration in Lyon was 91 minutes. After the policy, it 

fell to 78 minutes . 



Main econometric results
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• Wu-Hausman test → endogeneity of price 

• The instrument is strong (1st stage F-stat, Stock and Yogo)

• Elasticities consistent with previous RP studies 

(e.g., Kelly & Clinch, 2009 ≈ –0.4).

Control Variables 𝑋𝑖𝑘

• Saturday &  school holidays → longer 

durations.

• Built environment:

→ Higher concentration of commercial jobs : 

shorter stays.

→ Higher density of leisure activities (bars, 

cinemas, etc.): longer stays.

1st stage F-test stat. 1,697,354



Heterogeneity – Built environment
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• Users who parks in areas with a low density of commercial activities:

higher average price elasticity (-0,33 vs -0,29)

• Presence of an off-street substitute: higher price by about –0.04, in

line with results from the literature



Heterogeneity - User characteristics
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• Drivers living >19.4 km away: 

lower price elasticity (–0.27 vs –

0.34).

• Users from wealthier

municipalities (≥ €24,570 median

income): lower sensitivity (–0.28 

vs –0.33).

• Companies: much lower

elasticity (–0.22 vs –0.36)

• Newer vehicles (post 2017): lower elasticity, –0.26 vs –0.36 for older ones.

• More powerful vehicles: lower elasticity –0.27 vs –0.35 for less powerful 

ones.

• Heavy cars (Class 3): lower elasticity, –0.30 vs –0.41 for others.



Heterogeneity - Temporal settings
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• Weekends: higher sensitivity (–0.44) vs weekdays (–0.30).

• School holidays: slightly higher elasticity (–0.33 vs –0.31).

• Time of day: Midday: highest sensitivity (–0.60). Afternoon: lowest sensitivity

(–0.21)



Robustness – Alternative measure of price
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Fee schedule

choosing the right measure of price: 

marginal price, total price, or average 

unit price. 



Conclusion
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•Average price elasticity: –0.31 

•Proximity to alternatives: Users near off-street parking are more price-sensitive.

•Spatial context: Commercial areas → lower price elasticities.

•User characteristics:

→ Local residents, lower-income users, and individuals → higher elasticity; 

→ distant residents, high-income users, companies → lower elasticity.

•Vehicle characteristics: Newer, powerful, or heavier vehicles → lower price sensitivity.

•Temporal patterns: Weekends, school holidays, and midday trips → higher elasticity; afternoons → more inelastic

demand

Policy implications:

•Support differentiated pricing by veh. weight, age, or power to align with willingness to pay.

•Opportunities for week/weekend pricing to manage demand

•Future research: Include more individual characteristics, off-street parking data, and trip purposes for a fuller

understanding of price elasticities.



Future research
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Price Shock Responses:

• Shorter parking duration:

Users may continue to park but reduce their stay time.

• Fewer trips(volume elasticity):

Some users may choose not to come at all when prices rise.

→ Requires methods to estimate missing / unobserved trips

• Fraud and avoidance behaviors:

→ acceptability issue : fraud data
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