
Digital India

Too far, or not far enough? 



Outline
• Development economics background
• What is Digital India?-components
• What made it possible-key 

characteristics?
• Live examples of how its working?
• What did it disrupt?
• View from the west and the east
• What is the backlash and why?
• Is this a model for other countries? 
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DEVELOPMENT ECONOMICS 
AND TECHNOLOGY
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Development and ICT

• Digital frontier or digital divide
• Growth = investment, labor force, 

innovation (productivity-technology)
• Natural endowment 
• Government policies
• Success/failure examples worldwide
• Controversies 
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Indian Household Study 2017
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Cross-country comparison: Indian 
household balance sheets

• Disproportionately high share of wealth 
allocated to physical (non-financial) 
assets like gold and real estate

• Under-investment in long term 
insurance and pension products

• Disproportional reliance on unsecured 
debt, mostly from non-institutional 
sources (money-lenders)
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https://rbidocs.rbi.org.in/rdocs/PublicationReport/Pdfs/HFCRA28
D0415E2144A009112DD314ECF5C07.PDF
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Household balance sheet 
comparison
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Balance sheet over lifetime: 
assets
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India: lower financial assets and pensions, does not improve as age, higher durable goods, higher real estate



Balance sheet over lifetime: 
liabilities
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Fewer mortgages, and less reduction in debt versus other countries as people age—ie they keep the debt



If India household balance 
sheet looked like other countries 

(counterfactual)
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Access and use of bank 
accounts
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Financial emergencies 
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Emergency funds: 
moneylenders, family
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Cost of borrowing
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Reasons for

• Informal economy
– Volatile income
– Borrowing instead of insurance
– Family instead of pension (more than half of 

households say their children are their 
retirement funds)

– Corruption, cost (trust issues)
• Heterogeneity across states and regions
• Behavioral biases
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Needs

• Substitute institutional debt for money-
lender debt to save interest costs

• Increase use of financial assets over 
physical ones

• Better public health system or 
insurance to reduce catastrophic 
health care costs

• Pensions to help old age problem
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DOES DIGITAL INDIA REALLY ADDRESS THESE NEEDS LIKE AGING POPULATION, POVERTY ETC



Can Fintech fulfill needs? 

• Substitute institutional debt for money-
lender debt to save interest costs
– Bank accounts adoption
– Reduce use of cash (black money)

• Increase use of financial assets over 
physical ones
– Robo advice usage
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Omidyar
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How do you 
measure impact? 

Presenter
Presentation Notes
Private initiatives fail or are insufficient
One of the founders of Ebay investing in India-impact investor
https://www.omidyar.com/investees




KEY COMPONENTS
Digital India
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Key components

• Three components:
– Secure and stable digital infrastructure

• Digital infrastructure as a utility (connect rural 
areas)

– Deliver government services digitally
• Governance and services on demand

– Universal digital literacy
• Citizen empowerment
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Narenda Modi
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PM since May 2014
Former chief minister of Gujarat 
(controversies over 
development success and 
Hindu nationalism)

Father of “Digital India”

Pioneered biometric ID 

• Government workers who 
skipped work

• Students who skipped school
• Get rid of “black money” 

Presenter
Presentation Notes
Accused of favoring Hindus over other ethnic and religious groups



“Digital governance evangelist”
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Evangelist quote from April 3 2018 NYTimes op ed by Rahul Bhatia a tech and dev writer
Picture from UK telegraph showing Modi’s hologram used to reach more that one audience at a time



Modi app

4/30/2019

https://www.youtube.com/watch?v
=N9bxw1lZzDo
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Launched so Modi can 
communicate directly with 

citizens
5 million downloads at launch
Found to be accessing data 

(contacts) and selling it
Privacy policy since changed

Presenter
Presentation Notes
See you tube video: connect with PM Modi with the Narenda Modi app



Digital India = live fintech
experiment!
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Aadhaar
https://www.youtube.com/watch?v=7AngJKfDgEY

• 12-digit unique identity number based on 
biometric and demographic data
– Fingerprints, eyes and faces

• Collected by the Unique Identification 
Authority of India (UIDAI) under the 
Ministry of Electronics and Information 
Technology

• World’s largest biometric ID system and 
“most sophisticated national ID system in 
the world” -Paul Romer
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Aadhaar scale
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Rice ration coupons to pension 
payments

4/30/2019 Kathleen DeRose 28

Presenter
Presentation Notes
Mission creep—building a database of all citizens



Is Aadhaar voluntary? 

Yes
• Can chose to opt in
• For public services
• Fights corruption-has 

saved billions so far

No
• Expanding from public 

to private services
• From birth to school, to 

death 
• Extent of services that 

require it expanding—
banks, phones

• Mission creep to build a 
national database on 
citizens?
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Key fintech components
• National biometric ID: Aadhaar
• End of cash: demonetization Dec. 2016 
• Open banking with state banks and APIs
• Accessible banking for all: PMJDY
• Real time payments app: BHIM Bharat 

Interface for Money
• India debit card alternative to Visa: RuPay
• Robo advice
• Additional Digital services

– Signatures (eSign)
– Lockers to store important documents
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EXAMPLES
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3 Examples

• End of Cash-informal economy, 
corruption and money-lenders

• Free bank accounts-unbanked, 
institutional borrowing

• Robo advice-asset allocation
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LIVE EXPERIMENTS: 
Do these address the big problems identified in the 

household balance sheet study? 

Presenter
Presentation Notes
Bank accounts-for low end
Robo-for high end
Cash-for all + get rid of criminals



1. End of cash 2016
• 1946 and 1978 attempts to curb black money
• November 2016 surprise de-monetization
• End of 500 and 1000 notes: 50 days to deposit 

them or lose
• “the politics of disruption”
• 99.3% deposited in the banking system
• Stock market fell 6%
• GDP growth took a hit-chaos especially for 

farmers relying on cash
• Tax receipts went up
• Immediate jump in use of debit cards and 

payments apps
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1. End of cash: results 2 years 
laterForbes, Sept. 2018

Accelerated digitization 
especially payments apps 
and debit cards use

The Guardian, Aug. 2018
Fails to curb corruption

Presenter
Presentation Notes
Forbes Sept 2018



2. Free bank accounts

4/30/2019 Kathleen DeRose 35

How to bring people 
into the financial 
system without 
infantilizing them

• Training them?

• Providing free 
goods? (universal 
basic income?)

Presenter
Presentation Notes
No amount of eating the vegetables really works



2. Free bank accounts
“Pradhan Mantri Jan-Dhan Yojana”

• Chopra, Prabhala, Tantri
• “Bank accounts for the unbanked: 

evidence from a Big Bank Experiment” 
(2018)

• Study the 2014 PMJDY financial inclusion 
program to provide bank accounts to 
ALL of the 280 million unbanked within 
two years (which was successful)

• This study uses data from the new 
accounts to track the actual activity
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Do people use the accounts when they get them? 



2. Bank accounts (con’t)
• 38.5% of the world is unbanked. 2.5 billion 

people! Why? 
• No demand for accounts? 
• Or No supply of accounts? 
• PMJDY is an exogenous “supply shock” to the 

unbanked
• Hypothesis: If demand was there, people with 

new accounts should use them (if not, they 
remain dormant)

• Hypothesis: If usage requires some learning by 
doing, diffusion patterns should follow those 
adopting technology
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PMJDY accounts

4/30/2019 Kathleen DeRose 38

250 million 
accounts (25 
crore = 250 

million)

Presenter
Presentation Notes
Since 2014, government sponsored accounts  (“ pradhan mantri jan dhan yojana” you can open with zero balance and even if you are illiterate, with biometric id. Crore- millions ie 1.5 = 15 million so 15 = 150 million and 25 = 250 million. 25% still have zero balance. So many opened in the early days that it made the guiness book of world records



2. Bank accounts (con’t) results
• Uptake: 100%
• Usage: 70% use the accounts (30% dormant), usage is 

more than in non-PMJDY accounts
• Users: are poorer and transactions sizes are smaller than 

non-PMJDY accounts
• Usage level: The number of transactions is 1.12 per 

quarter versus the World Bank average of 1 transaction 
per year

• Usage growth: Controlled for various demographic 
variables, usage increases with time. The most common 
use is an ATM withdrawal

• Savings: Account holders also start to accumulate 
savings and their balances increase and this is not all 
due to government direct benefits transfers-users are 
learning by doing
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Bank accounts: summary
• Suggests huge unmet demand; uptake, 

usage, growth in usage, and savings all 
expand

• No “control” but World Bank evidence of 
underbanked and underutilized suggests 
“experiment” has been highly successful 
at reducing financial exclusion

• Users want the accounts and begin to 
save

• As policy, free accounts work better than 
literacy training, etc. –learn by doing
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3. Robo advice
• D’Acunto, Prabhala, and Rossi
• “The Promises and Pitfalls of Robo-

advising” (2017)
• Study of Indian investors using a fintech

robo advisor
• Data all the times users used the portfolio 

optimizer 2015-2017, full transactions and 
trading history, what each clients 
holdings were, and how many time they 
logged in
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3. Robo advice (con’t)
• Fintech robo-advising tool
• Automated portfolio optimizer introduced by 

a brokerage firm to clients in India
• Most investors benefit from stock market 

participation. Benefits depend on whether 
investors hold diversified portfolios. (In practice 
they don’t). 

• Will fintech tool help investors make better 
financial choices? 

• Who uses the optimizer and how? What is the 
effect on portfolio outcomes? How does it 
shape the incidence of behavioral biases? 
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3. Robo-advice (con’t)
• Data = all the times users used the 

portfolio optimizer 2015-2017, full 
transactions and trading history, what 
each clients holdings were, and how 
many time they logged in

• Users = Optimizer adopters were slightly 
older and 71% male-other characteristics 
of adopters and non-adopters similar

• Optimizer users are more active, log in 
more, trade more
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3. Robo-advice (con’t)

• Users have a higher $ of assets (SUM) 
and hold more stocks

• Users outperform non-users
• Everyone underperforms the market
• Analyze results for users before and 

after use of optimizer
• Will optimizer use increase portfolio 

diversification? 
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3. Robo advice (con’t): results 
for diversification and risk

• For users with under-diversified 
portfolios, optimizer use increases the 
number of stocks held and the 
diversification, and improves (lowers) 
the volatility or risk  of the portfolio by 
2% per year across all investors

• For users who are already diversified, 
the optimizer does not have any real 
impact on diversity and risk
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Presentation Notes
Ie conditional on the diversification before usage—had to divide sample into cohorts because the improved diversity and lower vola only showed up monotonically as a function of the low diversification before use of the optimizer



3. Robo-advice (con’t) results for 
trading and performance

• For the under-diversified users, 
performance by trade and for the 
portfolio both improve with use of the 
optimizer. For those that already had 
diversified portfolios there was no 
change in performance

• Usage and fees go up-investors pay 
more attention to their portfolios
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3. Robo-advice (con’t) results for 
3 behavioral biases

• Higher (trade more) or lower? (trade more 
objectively)?

• Disposition effect (selling winners not losers)
– Using the optimizer reduces the disposition effect

• Trend chasing (buying stocks that are already 
up)
– Using the optimizer reduces the momentum 

effect but not to as great a degree as the 
reduction in disposition effect

• Rank effect (selling best and worst)
– No effect visible (small baseline in selling worst 

performers)
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Summary robo advice
• Unsophisticated investors (those under-diversified 

before use) see substantial benefits from the use of 
the optimizer (fintech robo tool) in more diversified 
portfolios and lower risk portfolios

• Sophisticated investors (those already diversified) 
see zero to slightly negative impact from more 
frequent trading

• Robo tools address behavioral biases-everyone 
exhibits lower biases, though biases do not 
disappear

• Generalization? Fintech tools can help less 
sophisticated investors diversify and get better 
results from portfolios. Robo advisors should target 
these investors not sophisticated ones. Further, this 
might encourage more emphasis on financial assets 
instead of hard assets, ie help improve a structural 
problem in indian household balance sheets
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Takeaways three experiments

• Cash: mixed results
• Bank accounts: giving people free 

accounts works
• Robo advice: improves diversification
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INDIA-WHAT MADE IT POSSIBLE
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What made it possible

• Top-down authority (political power)
• State bureaucracy
• Form of financial services regulation 

(state owned banks and open APIs)
• Natural endowment (engineering skill)
• Social motivation

– Corruption
– Financial underclass
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VIEW FROM THE WEST AND THE 
EAST

4/30/2019 Kathleen DeRose 52



Policy copycats? Countries 
studying Aadhaar

• Sri Lanka
• Britain
• Russia
• Philippines

• Potential uses—”from surveillance to 
administering government benefits”
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View from the east and west: 
investors

• West: US tech companies jump on the 
bandwagon

• East: China invests in India (Ant and 
Paytm)
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DISRUPTION
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Tech penetration

• Internet subscribers increased to 500 
million by 2017

• 10 million daily active users, highest of 
all countries (that # sounds wrong)
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Economic savings
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Savings (per Modi government) $12 
billion in corruption costs-this number 
was later de-bunked by economists-
number is now $2 billion “estimate” of 
future savings by the World Bank



RuPay disrupts Visa 

• National Payments Co of India (NPCI) 
mandates state owned banks to issue 
RuPay debit cards with faster speeds 
and lower processing and transactions 
fees
– 500 million cards

• Visa slashes debit card fees to 
compete with RuPay cards
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PAYTM
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Once in a lifetime…



PAYTM
• Owned by One97 Communications
• Alibaba and Ant are investors, so are Softbank 

and Berkshire Hathaway (CNN video)
– https://money.cnn.com/video/technology/2018/09/1

9/paytm-ceo-berkshire-hathaway-
india.cnnmoney/index.html

• $10 billion valuation
• Like WeChat and Alipay, combines multi-services 

(mobile top up, utility bills, travel, purchases, etc.)  
in one wallet app and uses QR codes

• 230 million users
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https://money.cnn.com/video/technology/2018/09/19/paytm-ceo-berkshire-hathaway-india.cnnmoney/index.html
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PAYTM fights FB

Internet.org

Presenter
Presentation Notes
History of FB’s “internet.org” initiative in India starting in 2014-massive backlash
https://www.theguardian.com/technology/2016/may/12/facebook-free-basics-india-zuckerberg

Three-way war: PAYTM, complaining about big Tech entrants into India using UPI (open banking) and here specifically about FB using WhatsApp Payments to collect user data for monetization and FB denying it ie PAYTM exploiting data scandals at FB
FB has 200 million users of WhatsApp in India



PAYTM reviews
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But then BHIM disrupts Paytm

• NPCI creates BHIM – Bharat Interface 
for Money-
– open payments platform (bank to bank 

exchange) and app allows direct real 
time payments via mobile phone using 
UPI (virtual address or alias for bank 
account)

– or QR codes if no UPI
• Bad for wallets and POS systems

4/30/2019 https://yourstory.com/2016/12/bhim-
app-upi-payment/ 63



BHIM payments app
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Link bank account 
(almost all local AND 

int’l banks are 
participating) to mobile 

phone
Or

Use QR code if not UPI 
enabled or to pay at 
specific merchants



Disruption summary
• Private (local and international) companies 

disrupting legacy systems (wallets replace 
cash) 
– but then…

• Government disrupting private companies
• Top down policy driven digitization, enabled 

by state owned banking system-government 
building utilities for further innovation?

• Or risk of government disrupting innovation? 
• Is this creating a pro-innovation environment? 
• Will future of digitization from here be privately 

led or publicly mandated? 
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BACKLASH AND WHY
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Criticism
• General ICT top down criticisms (ie technology not a 

panacea, need policy and capacity)
• Voluntary or involuntary as Aadhaar becomes systemic 

(public and private services)
• Gaps in info security infrastructure, govt’ bureaucracy –

incorrect IDs that cannot be fixed, ability to protect data-
threat of invasiveness and loss of privacy

• Repeated (200+) data breaches that expose private data
• Digitally illiterate parts of society do not fully understand 

consent
• Tech being used to reinforce a dysfunctional 

bureaucracy-replacing one form of corruption with 
something equally bad

• Failure in some areas like delivering food in places where 
the internet is still poor or people lack fingerprints

• Plans to use it for surveillance
• Becoming a tool to “harass” people
4/30/2019 Kathleen DeRose 68
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Aadhaar and food rations in 
rural India

• Poor internet connections
• Lack of fingerprints after lifetimes manual 

labor
• Study  (“Pain without Gain”) finds 

Aadhaar has 5x the failure rate of old 
system in delivering food rations in 
Jharkand state
– 25 people die of starvation

• Gov’t of Delhi region stops using Aadhaar
for food benefits
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https://www.epw.in/journal/2017/50/special-articles/aadhaar-and-food-security-jharkhand.html



Aadhaar court challenges
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Aadhaar landmark case: 
September 2018

• India Supreme Court, 4:1 decision to uphold but curb Aadhaar
• Dissenting opinion calls Aadhaar unconstitutional
• Series of challenges to Aadhaar since 2014
• Upheld use of Aadhaar for public benefits
• Struck down use of Aadhaar for other purposes like student IDs
• Established new protections to prevent the government from 

using the data in the name of national security-blocks some 
nascent surveillance plans

• Threw out 2016 provision allowing private companies (banks, 
phones, tech) to use the ID to verify customer identities-
disappointing those who wanted to use if for new businesses 
like online car insurance and background checks for 
employment

• Asks state to pass a new data protection law currently under 
consideration

• Widely seen as a global precedent for other developing and 
developed countries
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Reaction from Modi finance 
minister
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Dissenting opinion
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WHAT SHOULD CHANGE?
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What should change? Aadhaar

• Public v. private use
– Does limiting use by private enterprise 

block innovation and economic 
opportunity?

• Privacy and data protection
– Data breaches

• Blocks on surveillance state
– Moved to surveillance mode very quickly
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What should change: fintech

• “experiments” suggest financial 
inclusion can happen by government 
fiat

• Government creating digital 
infrastructure on which to build 
(internet, open banking) positive

• Government trying to operate all 
services is negative
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MODEL FOR THE WORLD?
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Digital India

Model for the world
• Top down discipline 

required (leader and 
policies)

• Bottom of the pyramid 
conditions

• Corruption fighter that 
saves money

• True financial inclusion
• “Technology as 

governance”

Not a model for the world 
• Top down discipline required 

(leader and policies)
• Democracy and rule of law 

played a key role in limiting 
scope and protecting privacy

• Bureaucracy to administer 
(pros and cons)

• Size of the country (scale)
• Local bank set up unique 

(state owned banks)
• Indian household balance 

sheet unique
• Data and privacy breaches 

indicate problems
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Takeaways
• Development and tech leapfrogging example-

not without some bumps
• Instructive Digital security and privacy debate

– Government role, whose government, checks on 
government-issue of politics and democratic 
institutions as key protections from top-down 
mandates

• Some conditions specific to India- bureaucracy, 
bottom of the pyramid needs

• Fintech experiments broadly effective, clearly 
public infrastructure and private initiative both 
needed, positive for future of lower 
intermediation costs, more accessabilty and 
transparency
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