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Does the introduction of contactless debit cards
causally affected payment choice and cash demand?



What we do and find

• Study the staggered introduction of contactless debit cards by a 
Swiss retail bank between 2016-2018

• Use account-level data on card payments and cash withdrawals
by 21’122 retail clients between 2015-2018

 Strong effect on (small value) debit card payments
 Weak effect on the cash share of payments
 Negligible effect on cash withdrawals
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• Debit cards are regularly replaced every 3rd year in Q4

• Contactless cards rolled out to existing clients in 2016:Q4 / 
2017:Q4 / 2018:Q4

• Timing of receipt of contactless debit card depends only on 
expiry date of existing card

Research Design (I)
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Research Design (II)

Panel data with staggered adoption (Athey & Imbens, 2018)

𝑌𝑌𝑖𝑖,𝑡𝑡 = 𝛽𝛽𝑖𝑖 + 𝛽𝛽𝑡𝑡 + 𝜏𝜏 � 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝜀𝜀𝑖𝑖,𝑡𝑡
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Theory & Hypotheses

• Inventory model of cash demand with payment instrument choice
• contactless technology reduces relative costs of card payments 

(Alvarez & Lippi, JME 2017)

• Average effect
• Reduce the share of payments made by cash
• Reduce the frequency & average size of cash withdrawals

• Mechanism
• Increase the frequency of (small value) debit card PoS payments

• Heterogenous effects
• Effects are stronger for those who initially use debit cards at PoS
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• Anonymized, random sample of retail clients from 1 bank

• Transaction data: 2015 – 2018
• Cash withdrawals (ATM, branch) – number and amount
• Amount spent with debit card, credit card
• Number of PoS debit card transactions by transaction size

• Socioeconomic / account information as per 2015:12
• Age, Location, Gender, Nationality
• Other bank services (savings, custody, retirement, mortgage)
• Account balance & monthly turnover

Data
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                                                        mean min p25 p50 p75 max n
Main Outcome Variables

Cash ratio (%) 71.6 0 52 78 96 100 21’122      
Cash withdrawal frequency 47.4 0 20 39 64 594 21’122      
Cash withdrawal amount 625 20 189 344 677 25’000      20’992      

Auxillary Outcome Variables
Debit PoS transactions 64.8 0 6 36 95 909 21’122      

Summary statistics (Pre-treatment = 2015)

Outcome variables

𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 % =
𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝑊𝑊𝑊𝑊𝑊𝑊ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑃𝑃𝑃𝑃𝑃𝑃 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
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𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎:𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑖𝑖𝑖𝑖 𝐶𝐶𝐶𝐶𝐶𝐶

𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓:𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑝𝑝𝑝𝑝𝑝𝑝 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 (𝐴𝐴𝐴𝐴𝐴𝐴 𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ)
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Pre-registered analysis plan
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Debit card PoS transactions
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Transactions ≤ 40 CHF Transactions > 40 CHF



• ATE of contactless card: +6.8*** transactions per year

• Trend change 2016-2018: +6.6*** transactions per year

• Average 2016-2018: 79  transactions per year

• The bulk of the effect is due to transactions below 40 CHF 
(threshold for contactless payment without PIN)

Debit card PoS transactions
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• ATE of contactless card: -0.6*** pp per year 

• Trend change: -1.8*** pp per year

• Average 2016-2018: 68 %

Results: Cash ratio (%)
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• Cash withdrawals (#)
• ATE of contactless card: -0.36* withdrawals per year 
• Trend change 2016-2018: -1.9*** withdrawals per year
• Average for 2016-2018: 44 withdrawals per year

• Average withdrawal amount
• ATE of contactless card: - 1 CHF per year 
• Trend change 2016-2018: - 2 CHF per year
• Average for 2016-2018: 614 CHF

Results: Cash Demand
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• Dynamic treatment effect (pre-registered)
• Effect stronger in 2018 than in 2017

• Placebo test (pre-registered)
• No effect of new card in 2016 (no contactless function)

• Sample matched by client-age (unregistered)
• Results are confirmed, magnitude somewhat weaker

Further tests
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• By pre-treatment cash-use (pre-registered)
• Strongest effect for clients with intermediate cash-use
• No effect for cash-only clients

• By age*location (unregistered)
• Strongest effect for young*urban clients … their trend behavior is

also strong…
• No effect for young*rural clients ……. although they also exhibit

strong trend behavior..

Heterogenous treatment effects
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• Concurrent introduction of
contactless cards and decline of 
cash use reflects more
correlation than causation

.. but recent payment
innovations are accelerating the
divergence in payment behavior
across social groups in cash-
intensive countries…

Conclusion
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XTRA slides
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Payment Choice: Cash ratio (%)
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Cash Demand
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Cash withdrawals
(# per year)

Cash withdrawal amount
(in CHF)



• Dynamic treatment effect (pre-registered)
• Effect stronger in 2018 than in 2017

• Placebo test (pre-registered)
• No effect of new card in 2016 (no contactless function)

• Sample matched by client-age (unregistered)
• Results are confirmed, magnitude somewhat weaker

Further tests
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Theory

(Alvarez & Lippi, JME 2017)

• Inventory model of cash demand with payment instrument 
choice
• Consumers are either “cash burners” or “cash-only”

• Contactless technology reduces relative costs of card payments 
(time, effort)
 Cash-burners use cards more often and reduce cash withdrawals
 Cash-only consumers may start using cards
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• Financial innovation and money demand
• Attanasio et al. (JPE 2002), Alvarez & Lippi (Ectra 2009) 

• Financial innovation and consumer behavior
• Jack & Suri (AER 2016), Bachas et al. (JF 2020) 

• Consumer behavior & payment instrument choice
• Wang & Wolman (JME 2016), von Kalckreuth et al. (JMCB 2014)

 we study effect of innovation on payment choice & cash demand
 we exploit a «natural experiment» to estimate causal effects

 we measure consumer choice using detailed administrative data
 we adhere to a pre-registered analysis plan

Our contribution 
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Balancing tests

• Covariates are in general well balanced across the three groups
… but client age is not

• Not visible from “blind” data quality check

• Robustness check (unregistered): we match the age-structure of 
each group to that of the full sample
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Early adopters Late adopters Non adopters
n=8'487 n=6'150 n=6'485

Age group
14-35 0.34 0.31 0.25



Exploratory: Role of Age & Location

𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑖𝑖,𝑡𝑡 = 𝛽𝛽𝑖𝑖 + 𝛽𝛽𝑡𝑡 + 𝜏𝜏 � 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝜀𝜀𝑖𝑖,𝑡𝑡
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*,**,***: 5%, 1.7%, 1% level



Matched sample: Debit card PoS transactions
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Transactions ≤ 40 CHF Transactions > 40 CHF



Background: Introduction of Contactless Cards

Source: SNB Dataportal

Debit Cards Credit cards

(#) Contactless (%) (#) Contactless (%)

2015 10’061’863 9,9% 6’192’051 83,3%

2016 10’487’999 27,9% 6’345’971 89,9%

2017 10’506’033 50,7% 6’578’735 93,6%

2018 10’641’767 70,7% 6’914’273 95,3%

2019 10’799’002 79,5% 7’218’251 96,8%
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.... by treatment group …
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Covariate balancing tests:
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Heterogenous effects: Initial payment behavior

𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑖𝑖,𝑡𝑡 = 𝛽𝛽𝑖𝑖 + 𝛽𝛽𝑡𝑡 + 𝜏𝜏 � 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖,𝑡𝑡 + 𝜀𝜀𝑖𝑖,𝑡𝑡
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*,**,***: 5%, 1.7%, 1% level



Treatment depends on expiry date of old card

• Cards are valid for 3 years
(505 accounts opened in 2014 have cards expiring in 2016)

• Overrepresentation of «Early adopters» due to historic changes in 
card technology
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