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Motivation
Explosive volume in digital transactions
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Motivation
Downsize of Branches
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Motivation
Uneven Internet Technology Distribution
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Research Questions

With respect to more internet connectivity....

1. How does the banking industry respond in terms of �rms and
shops?

2. How do credit and savings respond?

3. Are there di¤erences in patterns for public and private banks
in response to more technology?
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Setting
Why Brazil?

1. Continental-sized country with gradual pace of ICT rollout

2. Mobile network expansion under infrastructure implemented
over tight regulation

3. Rich granularity in banking and telecom data

4. Benchmark in adoption of digital transactions

5. Other features: strong bank concentration, high pro�tability,
fair distribution of public/private banks, other players
(�ntechs, digital banks)
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Framework and Channels
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Contributions to the Literature
On ICT and the Bank Industry. E¢ ciency, innovation, performance
(Loukis et al., 2020). Larger banks tend to lend at a greater distance,
interact more impersonally, have shorter and less exclusive relationships
(Berger et al., 2005)

On ICT and the Bank Industry. Closure of branches leads to decline in
local business lending (Nguyen, 2019). The closure of branches makes
non-digital consumers pay more for bank services (Jiang et al., 2022).
Living regions of high density of bank branches stimulates poor
households to save more (Shrestra and Nursamdu, 2021; Galdo, 2021)

On ICTs and Credit. Digital can reduce barriers to �nancial
intermediation (Philippon, 2019), but not a panacea to alleviate credit
(Bharadwaj et al., 2019)

On ICTs and Savings. Not clear if savings increases (Dubus & Hove,
2017), but more resilience to economic shocks (Jack & Suri, 2014) and
promotion of banking activities (Mbiti & Weil, 2011; Riley, 2020)
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Data Sources

1. Financial variables: monthly bank statements at the level of
bank branches

2. Internet Access: �rst month telecom carrier o¤ers the service
for mobile network

3. Incidence of Lightning Strikes (WWLLN)

4. Socioeconomic and demographic characteristics
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Empirical Strategy 1: Di¤erences-in-Di¤erences
Main Speci�cation

ymt= αm+λt+βtXm,t+∑τ δτInternetm,t�τ+εmt

where αm are municipality �xed e¤ects to remove time-invariant
heterogeneity across cities,

λt captures the e¤ect of the internet common to all municipalities in
period t,
Xm,t is a vector of vector of bank and municipality control variables,
Internetm,t�τ is is a dummy variable equal to 1 if the municipality m is
exposed to the 4G technology in month t � τ,and
εmt is the municipality time-varying error and is assumed to be
distributed independently of all αm and λt .
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Empirical Strategy 2: Instrumental Variable
Lightning Strikes - Robustness Check

4Gmt = αm + λt + βtXm + δt (Lightm) + εmt (1)

ymt = αm + λt + βtXm + δtc4G + εmt (2)

where Lightm is 1 if municipality has above-median lightning strikes.

(a) Distribution of Lightning Strikes (b) Impact of LS on the 4G Rollout

Source: WWLLN
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Main Findings
Banks ("Firms")

Private banks initially open as a response to the internet, but close at about 6% on average after �ve years post-4G

rollout. No response from public banks is detected.
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Main Findings
Branches ("Shops")

Private branches show a strong reaction to more connectivity (about -11%). There seems to be a slight expansion

of public branches in the �rst periods post-4G rollout, but this movement annulates with time

Private Branches Public Branches

­.1
5

­.1
­.0

5
0

.05

­3 ­1 2 4 6 8 10
semesters since treatment

coef ci_top/ci_bottom

­.0
4

­.0
2

0
.02

.04

­3 ­1 2 4 6 8 10
semesters since treatment

coef ci_top/ci_bottom



Motivation Questions Setting Framework Data Strategy Findings Takeaways

Main Findings

Dep. Variable CreditPr CreditPu SavingsPr SavingsPu DepositsPr DepositsPu

12 months -0.038* -0.020 -0.011 -0.048** -0.125*** -0.041

(0.022) (0.024) (0.016) (0.023) (0.035) (0.060)

24 months -0.041 -0.094*** -0.079*** -0.111*** -0.256*** -0.056

(0.030) (0.034) (0.024) (0.031) (0.053) (0.092)

36 months -0.031 -0.180*** -0.162*** -0.229*** -0.435*** -0.030

(0.038) (0.044) (0.034) (0.040) (0.073) (0.115)

48 months -0.124** -0.288*** -0.227*** -0.414*** -0.715*** -0.133

(0.058) (0.059) (0.043) (0.057) (0.103) (0.179)

60 months -0.135** -0.345*** -0.239*** -0.463*** -0.813*** -0.167

(0.058) (0.065) (0.047) (0.061) (0.114) (0.199)

Obs. 165,740 130,336 157,433 128,834 158,399 123,651

Mun x Time FE y y y y y y

Controls y y y y y y
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Robustness Checks

1. Lightning Strikes as IV to the 4G rollout

2. New Literature in DiD (Sun and Abraham, 2020)

3. Placebo test: advancing 4G implementation in 7 years

4. Fixed e¤ects at municipality-bank level

5. Test for spatial correlation (Conley and Molinary, 2007)

6. Alternative de�nition of 4G by the local authorities (measured
sign)
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Takeaways

1. Internet resources can create opportunities to expand forms of
credit, savings, and ease transactions

2. Brazil�s sociodemographic characteristics make policy
interventions necessary, both from the telecom and the
banking sides

3. The fact that phenomenon is happening much more at urban,
more literate, bigger, and richer municipalities supports this
view

4. Disparity in which municipality gets internet �rst may deepen
inequality through the channel of �nancial markets

5. As bank branches close, vulnerable populations at risk of
�nancial exclusion; local economy a¤ected

6. New forthcoming technologies may accelerate what has been
shown here.
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