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What is the Most Powerful Equation?

Newton

F = ma

Einstein

E = mc?

None of the above?!



Most Powerful Equation

E=F

Education = Future



Proof of E=F
on
17 March 2000

)

Ratan Tata and |, a Tata scholar, received Padma Bhushan (2000) at the hands of
the then President, K. R. Narayanan, another Tata scholar.



Mother in Bharat@75 Preparing her Daughter For Bharat@100
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Right to Education
Right Education
Right Way of Education

Online Learning - The only way of education
during the COVID-19 pandemic



India@75
Dlgltally Empowered 8-Year-Old Ved Gujar
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Bharat@75 -
Digitally Deprived Students Committing Suicide for Not Being
Able to Attend Online Classes

Punjab

Class 11 Student
Assam

15-year-old student

VW ELEIER

15-year-old girl
West Bengal

Class 10 Student

Karnataka
15 year-old student

Kerala
16-year-old student




Maharashtra: No smartphone to attend
online classes, 15-year-old girl commits
suicide

Police said the girl had been going to a classmate's house to attend online classes, but wanted her own
phone. Because of loss of employment during the lockdown, the family had been facing financial issues.

By: Express News Service
Pune | Updated: October 1, 2020 12:29 15T

The incident took place in Ond village in Karad taluka of Satara district



Bharat and India — They live next to each other!

India among top countries with high income, India@75
wealth inequality: UNDP report
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Bharat@75

Source: https://www.livemint.com/economy/india-among-top-countries-with-high-income-wealth-inequality-undp-report-11699284168538.html



https://www.livemint.com/economy/india-among-top-countries-with-high-income-wealth-inequality-undp-report-11699284168538.html

Continuous Rise in Inequality in the Last 60 Years

Average Share of Wealth by Economic Group in India, 1961- 2020

Year

Average Share of Wealth
of Bottom 50%

Average Share of Average Share of
Wealth of Top 10% Wealth of Top 1%

1961-1970

12.29%

43.18%

11.87%

1971-1980

11.75%

42.25%

11.23%

1981-1990

10.91%

45.00%

12.50%

1991-2000

8.36%

54.57%

23.31%

2001-2010

8.10%

56.60%

25.70%

2011-2020

6.12%

63.68%

31.55%

Note: The data is obtained from the World Inequality Database. The average wealth share is computed by

a simple arithmetic average of annual wealth shares.

Source: https://www.theindiaforum.in/economy/trends-economic-inequality-india



R GOPALAKRISHNAN

verywhere in the world malaises are
common: Worker insecurity, crony

capitalism, political bribery, racism,
and, more broadly, inequality. I was born
when India was ruled by Lord Wavell. Our
generation was inspired by leaders who
served jail sentences to win independence,
though, after independence, most of us
sought a different life for ourselves and our
country. Similarly, the children of liberalisa-
tion admire those who worked incredibly

Business Ntandard JRNEEITESIAPIPE
Cumulatively ravaging etfects of inequality

of inequality. Indian American author and
economist Ravi Batra, a cohort of my gener-
ation, had argued four decades ago in The
Great Depression of 1990 that free-flowing
capitalism creates excessive inequality and
breeds political corruption

Inequality has many manifestations:
Economic, gender, religion, class, caste, and
culture. The ill effects may be episodic, as
with economic matters, or long-lasting, for
example, as with caste. Each manifestation
of inequality derails progress; collectively
they can devastate societies. Perhaps the
world, and surely India, is suffering the “con-
vergent slings of multiple ravaging”. When I
string together recent events and episodes,
buttressed by writings of commentators, I
see a pattern.

First — a reference to gender inequality.
The woman Prime Minister of Iceland joined
a public strike to draw the nation’s attention
to the widespread gender-based pay gap and
sexual violence — Iceland, whose image in
the world is of gender equality! Centuries ear-
lier, Draupadi’s invective on her vastraharan

Source: https:

that narrative would distract readers from the
thrust of this article.

Second — inequalities due to caste.
Social reform movements had iconic
leaders like Jyotiba Phule in Maharashtra,
Sri Narayana Guru in Kerala, Madhusudan
Das in Odisha, and EVR Periyar in Tamil
Nadu. B R Ambedkar argued that caste
must be “annihilated” for true benefits of
political and economic reform to accrue to
the mass of the people. His use of the word
“annihilated” prompted Mahatma Gandhi
to describe him as “a challenge to
Hinduism”. In modern times, DMK leader
Udhayanidhi Stalin said something similar,
though his comment misfired.

Third —inequalities in the cultural world.
Take, for example, the strike by Hollywood
technicians, writers, and actors. Threatened
by technology and aggrieved by a widening
disparity in earnings, the strikers feel inse-
cure about their self-worth and future. The
“winner-takes-all” stars aggravate the over-
whelming sense of unfairness. In early 2023,
the Walt Disney Company Board received a

Labour”, NYT, July 23, 2023; and “Exhausted
Amazon staff fight back against retail giant”,
The Guardian, October 22, 2023). Australian
airline Qantas sacked 1,700 workers —illegally,
according to reports. When the board sub-
sequently placed a proposal for “fair” execu-
tive pay, shareholders voted against the pro-
posal. Clearly something is amiss and getting
worse. We require sensitivity and compassion
to appreciate the nuances of what is happen-
ing. For corporate leaders, it is important not
only what you say but how you say it. If you
cannot decrease inequality, try not to increase
it! Ifa corporate honcho is awarded 2,500 times
the median pay of workers, he or she is inviting
adverse attention. During my service years,
the ratio in India was not so acute; it appears
tobe anew trend.

Are the nomination and remuneration
committees (and boards as a whole) monitor-
ing this fact carefully and closely enough?
Boards of sustainable, humane, and enlight-
ened (SHE) companies should take stock of
such leadership vectors. As stated in my
recent book Inside the Boardroom, directors

1

-ravaging-effects-of-inequality-123111701281 1.html


https://www.business-standard.com/opinion/columns/cumulatively-ravaging-effects-of-inequality-123111701281_1.html

Kiran Karnik Explains the Ravaging Effect of
Inequalities at Birth!

Thanks, Gopal: very well put. “Ravaging” effects, indeed.

For too many, the inequality of opportunity begins at birth and then continues to amplify. Birth-identity creates amazing inequities: the tribal/ST(caste)
girl (gender) born in a village in Jharkhand (geography), to poor parents (class) is doomed. That a few yet overcome these four uncontrollable (for the
individual) disadvantages is a tribute to the particular person and not a virtue of our system.

Warm regards,

Kiran




Can we create the Magic of Access Equality
Despite Income Inequality?



Gandhian Engineering!
More from Less for More People (MLM)
ATSE Innovation Forum Lecture in Canberra, 2008




Inspiration for Gandhian Engineering

Mahatma Gandhi said:
“Earth provides enough to satisfy every man’s need, but not every man's greed”

MORE FROM LESS

“I would prize every invention of Science made for the benefit for all”

FOR MORE



Gandhian Engineering
Getting More (performance)
From Less (resource)

For More (people)

MLM



Income Inequality 1000 : 1 ?

Access Equality 1:1!



MLM - Access Equality Despite Income Inequality

«  High Quality Hepatitis B vaccine — 40X cheaper...
High Quality Cataract Eye Surgery — 100X cheapetr...
* High Quality Open Heart Surgery - 20X cheaper...
« High Quality Artificial Foot — 300X cheaper...

No dreams, India has done it!



MLM Mantra
Spreading Around World



COMMITTED TO
IMPROVING THE STATE
OF THE WORLD

Special Session
More From Less For More
16 Nov 2010




Message of Gandhian Engineering spread
around the World with Missionary Zeal...

Atlanta Belgrade Budapest
Boston Copenhagen Zagreb Beijing
NewYork >
Washington

i

Tokyo

Bangkok

Kuala Lumpur
Manila
Dhaka
Brussels
Cambridge
London Y
Munich <
Paris Canberra
Zurich Cape Town J Melbourne

Medellin EEE Colombo




Anjani Mashelkar Inclusive
Innovation Award
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Anjani Mashelkar Prize - Past Winners

ANJANI

MASHELKAR

FOUNDATION

2022

Narayana Rao,
Manmohan,
Venkat
Swaasa

2016

Mihir Shah
iBreastExam

Sub

Narayanan
OralScan

Rahul, Neha

Rastogi
Sanket

2020 (covip)

Mudit Dandwate,

Gaurav Parchani
Dozee

Jairaj Chintamani
Diasense

2020 (Non-coviD)

Senthil
Murugesan
SaveMom

Leo Mavley
Axiostat

Vimal Govind,
Rashid K
Bandicoot

Vinay Kumar
anuPath

Bhawana Chanana
Low-Cost Diapers

Myshkin Ingawale
ToucHb

Navin Khanna
Dengue Day 1 Test

Shyam Vasudev
3nethra




A

Anjani Mashelkar Prize 2023

Intelligent Health Risk Assessment (IHRA)



BEST Practice to NEXT Practice
Anjani Mashelkar Inclusive Innovation Award




Anjani Mashelkar Inclusive Innovation Award 2022

NATIONAL CONFERENCE
ON SOCIAL INNOVATION

Swaasa - Al-driven platform technology that assesses respiratory health through
audiometric analysis of cough sounds



Swaasa -

Best Practice

Spirometer

to

Next Practice

Swaasa S e/

Revolutionizing Lung Health EE-SSSINE .

Equipment Cost ~ 100,000 0
Assessment Cost S O Y 0]0) ~3 1
Results 90 Minutes Instant




Anjani Mashelkar Inclusive Innovation Award (2012)

Myshkin Ingawale for ToucHb



Rs 10 Non-invasive Hemoglobin Test!
(Young Myshkin Ingawale)

Best Practice Next Practice

Invasive with Needles :
Non-Invasive, No Needles

Cost per Test — 150 Rupees Cost per Test —10 Rupees



Again, Best to next Practice...
Needle Free and Painless Anaemia Screening in <2

Minutes
ToucHb 1.0 ToucHb 2.0

High Technology
Photoplethysmography + Spectrophotometry
+ Advanced Software for Photon Scattering

Captures the picture of conjunctiva and uses
the method of reflectance photometry to
estimate Hb content in blood




Anjani Mashelkar Inclusive Innovation Award (2016)

Mihir Shah for ‘iBreastExam’ Device



Best Practice to Next Practice in Breast Cancer Screening
Biopsy/Mammography to $1 Non-invasive Screening

iBreastExam Low cost tactile sensor that measures tissue
stiffness difference in real-time, non-invasively and without pain

= Ultra Portable

uu 0 i
T B = Accurate
= Minimal Training

= Wireless

¥ BreasiE ]
' iBreastexam = Cloud Connected

= |nstant Results

o l Presence in 20 countries

Scanned over ~2.5 million women



Making High Technology Work for Poor:
Pregnant women in remote villages

Savemom, an IOT based maternal healthcare solution monitors a mother’s health using smart
wearables that collect various physiological signals
1000 days care to mother and child for Rs. 1000

| AlloWear AlloTricoder AlloBMI

Doctor portal
Allocare Mobile Al Doctor Assistant for feedback

Vital collected digitally R ; DR .
collected digitally application to identify high risk

Onboarded ~3.6 M women across the country on its platform

40 % increase in the average weight of newborns

Harvard Business School case study!



India Leads in Inclusive Innovation in Asia
India is the leader among the 21 countries surveyed in 2019

-
Philippines
Myanmar
Bhutan
Bangladesh
Cambodia
Sri Lanka
Indonesia
Afghanistan
Vietnam Overall level of inclusive innovation activities,
Papua Mew Guinea
Mongolia from 1 (very low) to 6 (very high)
Pakistan
Thailand
Kyrgyz Republic
Tajikistan
Mepal
Uzbekistan
Lao PDR
Iran

1

Source: Fraunhofer 151 analysis based onsurvey data collected by Fraunhofer 151 and Intellecap | BertelsmannStiftung

Source: ‘Inclusive Innovation Atlas’ Report by Bertelsmann Stiftung, Sep 2019



Innovation’s Holy Grail - MLM

C.K. Prahalad & R.A. Mashelkar
Finds place in 10 must read papers in
Innovation

Harvard Business Review- July, August 2010



How do we move Business to MLM Creating Access Equality Despite Income Inequality

FROM

 Technologically sophisticated
performance rich products with many
features

 Remove features to reduce costs

*  Premium Price-High Margins

« Technology Push, Product —-Out Approach
» Current Markets- Old Money

» Use developed world products to
transform emerging markets

TO

Frugal, functional but high-quality products

Reinvent the product from ground up
Affordable Price- High Volumes

Customer Centric, Market Based Approach
New Markets- New Money

Build new global growth platforms based on
emerging markets



Jio: A Corporate Doing MLM by Giving
Access Equality Despite Income Inequality

Before Jio After Jio

4G VoLTE phone $300 $23 (Effective $0)
Data/GB cost $5 $0.01

Voice expenditure/min $1.6 $0



JioBharat Phone — Made for Bharat

Empowering 250 million 2G mobile subscribers who cannot afford a smartphone

JioBharat @

4G digital life

Launched on 3™ July 2023 GMES 2023 Opening keynote Address
Bay Area, California on 29t July 2023



Gandhian Young Technological Innovation (GYTI) Awards 2018

Gandhian '
Young |

X Technological
Innovation

| Awards 2018




In the 1700s, India’s Share of The World GDP was ~25%
2,000 YEARS OF ECONOMIC HISTORY IN ONE CHART

All major powers compared by GDP from the year 1 AD

SHARE OF GDP (WORLD POWERS)
100%

90%
80%
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60%

i JAPAN

40%
GERMANY
ITALY

, O UNITED KINGDOM
20% (R g FRANCE

30%

100 [ z UNITED STATES

0%
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In 2022, India’s share of the world GDP was ~ 3.4% in nominal terms

Sources: https://www.theatlantic.com/business/archive/2012/06/the-economic-history-of-the-last-2-000-years-in-1-little-graph/258676/ ; https://cgijeddah.gov.in/web files/267622636-History-of-Indian-
Economy.pdf ; https://en.wikipedia.org/wiki/Economy _of India



https://www.theatlantic.com/business/archive/2012/06/the-economic-history-of-the-last-2-000-years-in-1-little-graph/258676/
https://cgijeddah.gov.in/web_files/267622636-History-of-Indian-Economy.pdf
https://en.wikipedia.org/wiki/Economy_of_India

India Must Focus On Escaping The Middle-income Trap

The middle-income trap is a concept that describes a situation where a country’'s economy gets
stuck in a middle-income range and struggles to advance to higher levels of development.

Income per person relative to the United States, log of %

Low-income to
high-income

Botswana
o

Low-to-middle
o

Tanzania
i <
Ell'l:lpu.

Low-income = '15"3""'_'_ ¢ Becoming poor

utrapn

Burundie

v

China expected to escape the middle-income trap by 2025

2022

&)

Becoming rich Staying rich
°

Singapore lreland  Norway Qatar
: e ! : 2 UAEe
Taiwan Saudi Arabia
S. Korea ® g '
‘ Rl
Oman® Maleysia ®New Zealand

Chin s
China 9% e Argentina

High-to-middle

Haiti

.

High-income to
Congo e Liberia -

89 L CAR low-income g

6

Key Reasons?

* Declining Competitiveness
« Stagnating Innovation

* Low Productivity

e Institutional Inefficiencies

Source: https://www.economist.com/finance-and-economics/2023/03/30/which-countries-have-escaped-the-middle-income-trap



https://www.economist.com/finance-and-economics/2023/03/30/which-countries-have-escaped-the-middle-income-trap

India Will Drive ~20% of Global Growth through End of This

GDp | 7939
e A
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Equity market _'gp 10200
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Source: https://www.morganstanley.com/asiaresearch/country-and-region/india.html


https://www.morganstanley.com/asiaresearch/country-and-region/india.html

Bharat@100 — Chasing Exponential

EXPROVEMENT

Exponential Improvement
Through Converging Parallels

RAGHUNATH MASHELKAR ()
RAVI PANDIT

LEAP
FROGGING
to

POLE-

T}dsoapuvmhgbooh thtough Impmwemed
innovation framewark, how tbewoyhrwurd
A must-read’ .

https://www.penquin.co.in/book/leapfrogging-to-pole-vaulting/ https://www.penguin.co.in/book/exprovement/



https://www.penguin.co.in/book/exprovement/
https://www.penguin.co.in/book/leapfrogging-to-pole-vaulting/

Exponential Growth Story of a Pond

DEVA

An almost
empty
look!

Lilies in this pond double up every day



Power of Exponential - Lilies in the Pond

Day 30

100% Full

After continuing to double up every day...



But Will Change from Almost Empty To Full in
Just 4 Days!

Day 26
Only 6% Full

An almost
empty look!




Exponential Pond to an Exponential Real Enterprise
An Inspiring Case Study

Exponential Growth of Reliance

 First 15 Yrs — 1 Bn

e Next 15 Yrs — 10 Bn
e Next5 Yrs — 100 Bn
e Next 3 Yrs — 250 Bn

True Lilies in the Pond Story!



Exponential Growth in Mobile Data Consumption ~67 X
In the last 8 years
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Smartphone users in India grew ~ 4X in the last 8 years

Sources: https://timesofindia.indiatimes.com/business/india-business/mobile-data-use-to-double-to-46gb/month-by-2027-study/articleshow/97996627.cms?
https://www.statista.com/statistics/467163/forecast-of-smartphone-users-in-india/



https://timesofindia.indiatimes.com/business/india-business/mobile-data-use-to-double-to-46gb/month-by-2027-study/articleshow/97996627.cms
https://www.statista.com/statistics/467163/forecast-of-smartphone-users-in-india/

Exponential Growth of Real-time Transactions
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In 2022, UPI clocked over 74.05 billion transactions i.e. 46% of the world’s transactions.

Sources: https://www.businesstoday.in/industry/banks/story/upi-dominated-digital-transactions-in-2022-payments-worth-rs-126-lakh-crore-recorded-says-report-377991-2023-04-19



Exponential Rise in PMJDY Accounts
World'’s Fastest & Largest Financial Inclusion

PMJDY Accounts

(In Crore)

60

50

40

30

20

10

14.72

2015

50.09

Year

2023

Source: https://www.pib.gov.in/PressReleasePage.aspx?PRID=1952793



https://www.pib.gov.in/PressReleasePage.aspx?PRID=1952793

Indian Innovation Combinatorial (JAM)
Technology + Policy + System Delivery Innovation

T A O A R

CERTIFICATE

The most bank accounts opened in 1
week as a part of financial inclusion
campaign is 18,096,130
and was achieved by
Department of Financial Services,
Government of India (India)
from 23 to 29 August 2014

OFFICIALLY AMAZING ‘
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Jan Dhan Accounts

Aadhar Card

Mobile Phones



Bank Accounts held by Women
2014 (19%) to 2023 (56%)

PMIDY has brought the rural poor within the ambit of the banking system but issues like digital

illiteracy, growing dormant accounts, and lack of debit cards continue to plague the financial inclusion

programme

- '

- PRADHAN MANTRI
JAN-DHAN YOJANA

X

CERTIFICATE

Source: https://www.thehindubusinessline.com/money-and-banking/jan-dhan-yojana-four-out-of-five-accounts-operational-average-deposit-up-by-71/article65821418.ece



https://www.thehindubusinessline.com/money-and-banking/jan-dhan-yojana-four-out-of-five-accounts-operational-average-deposit-up-by-71/article65821418.ece

Exponential Growth in LED Penetration
From 0.1% To 88% in Just 7 years!

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

88%

LED Penetration % in
Indian Households

0.10%

2014 Year 2021

LED bulb prices in India dropped by 87% (310 X in 2014 to ~ X 38 in 2021)



India’s LED Revolution — Exponential Inclusive Growth

LED lamp production up 30 times to 3 crore a
month

Retaill price of LED bulbs under govt’s
UJALA scheme drops to Rs 65 from Rs 550

Retail price of 9 watt LED bulbs under the government's UJALA programme has dropped to as low as Rs
65 per unit to encourage consumers to opt for these energy efficient lights.

Light Wave

By Sumant Banerji | Print Edition: September 11, 2016 Ru I‘a| dalreas tn gEt 600 I'I'li"iﬂn I.ED' bU'bS
at ¥10 apiece without govt subsidy

3 minread. Updated: 09 Aug 2020, 05:13 PM IST




Swachh Bharat 1.0 Mission — World’s Largest Sanitation Initiative

Supported construction of ~10.9 crore individual household toilets
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Sources: https://pib.gov.in/PressReleaselframePage.aspx?PRID=1797158



https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1797158

Anjani Mashelkar Inclusive Innovation Award (2019)
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GenRobotics for Bandicoot



The Grim Reality Today

MANHOLES

THE DEATH PITS .
One manual scavenging

death every five days:

Atleast 4.5 M people are engaging in  Official data
manual Scavenging as the]r hvel]hOOd Data obtained by The Indian Express shows that only 109 of the 170

(Source: Unofficial survey by Sulabh International Social Service Organisation) districts have filed their response, and only 62 have identified at least

one manual scavenger.

Atleast 22,327 men die in India

doing various kinds of sanitation work.

(Source: The Indian express)

Approximatly Q8% men and women
are diagnosed with fatal diseases.

(Source: Indian Journal of Occupational and Environmental ‘ '

Panel counted 123 deaths since January 1, 2017. (File Photo)




Man in the Hole to Robot in the Hole




Access to Dignity

GENROBOTICS

. @ R
Y W7

Before

LSS R

www.genrobotics.org info@genrobotics.org ENROBOTICS

3300+ sanitation workers already trained as robot operators



The Prohibition of Employment as Manual Scavengers
and their Rehabilitation (Amendment) Bill, 2020

« Govt. introduced bill to make law banning manual scavenging more stringent
« The Bill proposes to completely mechanise sewer cleaning

National Action for Mechanised Sanitation Ecosystem 5 Strategies for achieving the soals:

A National Action Plan was devised with the following Goals. The Goals may

: Modernisation of existing sewage systems and coverage of non-sewered
be classified as under:-

areas: Efforts to be made to modernmise the existing sewage systems so that they
are not prone to blockages and more suttable for mechanised cleaming. Further,
wherever feasible. the areas serviced by septic tanks need to be covered by

4.1 Modernisation:

(1) Modemization of existing sewage system and coverage of non sewered sewer lines. i a phased manner.

areas;

(i1)  Setting up of faecal sludge and septage management system for mechanized 52 Tackling non-sewered areas: In such areas which continue to be non-sewered
cleaning of septic tanks, transportation and treatment of faecal sludge: and are dependent on septic tanks and/or open drains. ‘Faecal Sludge and

(111) Equipping the mumnicipalities, Panchavats and Private Sanitation agencies Septage Management Systems’ be set up for mechanised cleaning of septic
with appropriate technology and machinery for mechanized cleaning: tanks and collection. transportation and treatment of the fascal sludge.

(1v)  Setting up of Sanitation Response Units with help lines 53 Equipping the Municipalities/Local Bodies: Each local body/Municipality,

and private sanitation agencies, if any, to equipped with appropniate technology.

machinery, etc. (mechanised solution) and ensure that only trained professionals

(i) Eliminating human entry in sewer systems and septic tanks are allowed to enter the sewer/septic tanks.

(11) Amendment of Prohibition of Employment as Manual Scavengers and their T ——
Rehabilitation Act, 2013 and Prohibition of Employment as Manual Ministry of Social Justice and Empowerment Page3

Scavengers and their Rehabilitation Rules, 2013;

4.2 Prevention:

43 Rehahilitation:

(1) Rehabilitating persons previously engaged in manual cleaning.
(11) Traimng and cerification of sanitation professionals;




Swatcha Bharat 2.0 Awards Ceremony
20 November 2023 Morning

Impact of WASH on Climate Change - India’s Agenda

20" - 21" November 2023, FICCI, New Delhi

Chairman of Standing Committee
for Selection of Technology for
Ministry of Drinking Water &
Sanitation (2014-19)

Chairman of FICCI-ISC Awards on
Sanitation (2017-till date)




Digital India

Power To Empower

Skill

BIRIeT HIRd - H2ACT HRd




Startup Story — Exponential Growth with Inclusion

India Produced More Unicorn Startups In 2021

Than All Previous Years Put Together

* 476 startups (2016) exponentially rising to ~70,000 plus in 2021
 Till 2016, 1 unicorn per year. Rising to almost 1 unicorn per week!
« 44 unicorns with a total valuation of $ 94.77 Bn were born in 2021
* Almost 50% of unicorns come from Tier Ill and Tier Il cities

« Exponential Inclusive Growth!

Indian Startup Ecosystem has seen exponential growth in past few years (2015-2021):

¢ 99X increase in the number of investors.

¢ 77X increase in the total funding of startups.

e 7Xincrease in the number of incubators




Bharat@100 — Strategies For The Future

RISING TO THE

/2 Y}V
GHINA
CHALLENGE

WINNING THROUGH STRATEGIC PATIENCE
AND ECONOMIC GROWTH

“This extremely useful book puts together what India must do to handle
the [China] challenge, which is also an opportunity”’

—Bibek Debroy

Chairman, Economic Advisory Council to the Prime Minister

https://puneinternationalcentre.org/2023/01/21/rising-to-the-china-challenge/

T

N.R. NARAYANA MURTHY

Indfa’s
Pathways

&

Succeess

HWinning in the
NEXT DECADE

Edited by
Ganesh Natarajan
and P:' az Ghani

https://puneinternationalcentre.org/2023/02/01/indias-pathways-to-success/
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Prediction comes true -21 Years Down the Line!

qg LALA KARAM CHAND THAPAR CENTENARY
MEMORIAL LECTURE

(In=tituted by Patiala Technical Education Trust)

INDIA'S EMERGENCE AS A
LOBAL R & D PLATFORM:
THE NEW CHALLENGES AND OPPORTUNITIES

Dr. R.A. Mashelkar
Director
Mational Chemical Laboratory, Pune

4 March 1995

THAPAR INSTITUTE OF ENGINEERING AND TEQINOLOGY
(DEEMED UNIVERSITY)
PATIALA — 147 004

Emergence of India
as a global R&D hub

Raghunath Mashelkar
Precident, Global Razsarch Aliance
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India has the Highest R&D Publications Productivity per
unit Dollar Spending among Leading Economies

Ratio of R&D US $
GDP per R&D

: GDP (current R&D . ... Publications Count spent per R & D US$
capita s . Spending Publications o~ . .
USS$ Trillions), Expenditure oo per US$ Billion Spent in India for same
(current o » (USS$ Billions) Count, 2020 .
US$), 2020 2020 (% of GDP) R&D Spending output

in 2020
(Round Numbers)

Country

India 1,928 2.66 0.65% 17 1,67,157 9668
UK 41,125 2.76 1.70% 47 2,15,054 4583
Australia 51680 1.33 1.83 24 53,610 2203
China 10,435 14.72 2.14% 315 6,37,688 2024
Germany 46,208 3.85 3.13% 121 1,90,010 1577

USA 63,414 20.89 2.83% 591 8,07,027 1365

Japan 40,193 5.06 3.28% 166 1,31,706 794

*Latest data for R&D Expenditure (% of GDP) was available for 2018 Source: World Bank, UNESCO and OECD



47th ANNIVERSARY SPECIAL

e DI A i The Best of India@75 Story

TO DAY

>

™A ¢ By RAGHUNATH
4 ' MASHELKAR

ANNIVERSARY SCIENCE AND Scientist, innovator
INNOVATION and technocrat

Proof of Eminence

Indian scientists and innovators have had numerous achievements in
the past 75 years that have made us all proud. If the Green and White
Revolutions ensured food security for the nation, its nuclear, space and
defence research has placed India among the global leaders. Here, we
select the key milestones that have been game-changers for India

EMINENT EXPERTS SELECT THE FINEST OF
—l 76 YEARS OF INDEPENDENCE IN DIVERSE FIELDS r

Source: https://www.indiatoday.in/magazine/29-08-2022
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Mars Orbiter Mission - India the Only Nation to Reach
Mars in its First Attempt

Mangalyaan was 10X cheaper than USA in achieving the same mission



From Bicycle to A Billion Dreams

On 21 November 1963, India on 23 August 2023, India became the first
launched 1st Rocket nation to land on Lunarith ‘

sw4m

CHANDRAYAAN &




ISRO Launched 104 Satellites on A Single Rocket
A

* 2nd highest number of satellites ever launched in a single mission by any other
country in the world.
« Of the 104, 101 were foreign satellites to serve international customers.



Indian Science & Innovation helped India cross
2 Billion COVID-19 jabs in 18 months

India took only 278 days to reach 1 billion mark and 269 days to reach another billion

3.6+ Million

doses per
day

VACCINE VAN

Nnalry of Keat> znd Family Welfarp
Saeamarl al Irdia
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Review of Market Integration

Exponential 1002) 120
© 2018 India

TeChHOIOgY) IndUStrY Development Foundation

SAGE Publications

4.0 and Future of Jobs sagepub.in/home.nay

DOI: 10.1177/0974929218774408
i N I n d ia http://journals.sagepub.com/home/rmi
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R. A. Mashelkar'
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What would be the technological
landscape for Bharat@100?
e No one can tell!

and settling on other planets ? 4
2100

w g
88 T, =
88 Into the future

« Our ancestors took 2.4 million years to control fire and
et o i by 0 use it for cooking.

Al systems become mor rful and widely used

Smartphones / N O W

First multinati space station (ISS)
The Internet: t web browser and Y
i /2000

first wel released in 1991

e . « Moderna’s vaccine was developed, tested, and deployed

and
From 1800 to now:

< L] L]
% . To show the many inventions in this period 1 d t
The et compiters— 7 i of rapid technological change | stretched N < yea r, a reCO r Im e.
Antibiotics (Penicillin) - it out the timeline.

Television

Synthetic fertilizer
1903: The Wright Brothers fly the first plane p)
Automobile

S >1900 » ChatGPT has become the fastest-growing consumer
Pl sl application in history reaching 100 million users in just 2

)
Steam locomotive

B0 O R months.

The first vaccine,— ™ Steam engine pGlasses The last twelve millennia:

the smallpox vaccine Scientific Revolution =-1000 .
it - Gunpowder Each line represents 1000 years

The year 0 - The first windmills
Paper >
1000 years BCE

i S N R « Al is expected to reach the level of human intelligence in a

6,000 years BCE Avm{nd the
<~ Earliest evidence of writing

SAC st 9,000 years BCE d eCa d e.

The Agricultural *

Revolution happened : ! .
around 10,000 BCE. ; The spiral shows the distant past:

Each turn represents 200,000 years
» Technology will continue to change the world — we must

make sure that it helps us build Atmanirbhar Bharat@100
with Atmavishwas

species, Homo sapiens’, 1 million years ago: First use of controlled fire and cooking

———— 3.4 million years ago: First tool use, by ancestors of our species
60,000 years ago:
bow and arrow —43,000 years ago: the oldest

musical instrument, a flute

From OurWorldinData.org Licensed under CC-BY by the author Max Roser Source: https://ourworldindata.org/technology-long-run
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Some Fundamentals
for

Building Baharat@100

Expansion, Inclusion & Excellence

Speed, Scale, Sustainability

Digitalisation, Decentralisation, Decarbonisation
Talent, Technology, Trust

Inspiration, Inspiration, Inspiration



Advantage India: Demography, Diversity, Democracy

A worker boom

India’s working age population to total population ratio will be the
highest of any large economy

75 re® _ _ | India Demographic Advantage
Highest share of WAP in 2030: India
68.9

 Relatively young population with a
median age of 28.4 years

* 1.04 Billion working-age persons by 2030

* ~ 24.3% of the incremental global
workforce over the next decade will come
from India

o
WO
(8]
—

o —_
[ — ™
an an L o -]

— ™l ™l

WA Pop = China: % e WA Pop =India: %

Source (basic data): UN Population statistics 2022; WAP stands for working age population

Source: https://www.ey.com/en _in/india-at-100
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India’s Ranking on Various Development Indicators

Index

2017 Ranking

2022 Ranking

Last 5 Years
Trend

World Bank’s Ease Of Doing Business 100/190 63/190 '
IMD Global Competitiveness Index 45/63 40/64 "
WIPO Global Innovation Index 60/127 40/132 t
UN Human Development Index (HDI) 130 /189 132 /191 l
World Happiness Index 122/155 124/146 l
Bt o | ew | 8
Global Hunger Index 100/119 107/121 | |

Sources: https://www.undp.org/india/press-releases/india-ranks-132-human-development-index-global-development-stalls;

https://economictimes.indiatimes.com/news/economy/indicators/india-ranks-130-in-uns-human-development-index/articleshow/65812719.cms

https://archive.doingbusiness.org/en/rankings?region=south-asia

https://www.moneycontrol.com/news/business/2023-global-competitiveness-index-india-at-40-ireland-leaps-to-2-singapore-slides-to-4-10856591.html

https://economictimes.indiatimes.com/news/new-updates/india-ranks-126th-in-world-happiness-index-2023-amidst-rising-mental-health-concerns/articleshow/103727303.cms

https://www.transparency.org/en/countries/india



https://www.undp.org/india/press-releases/india-ranks-132-human-development-index-global-development-stalls
https://economictimes.indiatimes.com/news/economy/indicators/india-ranks-130-in-uns-human-development-index/articleshow/65812719.cms
https://archive.doingbusiness.org/en/rankings?region=south-asia
https://www.moneycontrol.com/news/business/2023-global-competitiveness-index-india-at-40-ireland-leaps-to-2-singapore-slides-to-4-10856591.html
https://economictimes.indiatimes.com/news/new-updates/india-ranks-126th-in-world-happiness-index-2023-amidst-rising-mental-health-concerns/articleshow/103727303.cms
https://www.transparency.org/en/countries/india

Time has come to move From “Leapfrogging to Pole Vaulting”
- Late General B|p|n Rawat

& N 3 SO o
; /\~§

LN
. LY

414&

B ENERAL BIPIN RAWAT

CHIEF OF

NITIN A GUKHALE

Source: https://www.youtube.com/watch?v=v8kwAjD7TLs



https://www.youtube.com/watch?v=v8kwAjD7TLs

Vision for Bharat@100

ﬁgﬁﬁ (Ba Ia nced) Classless inclusive liberal society, Balances economics, environment & equity
W (Cu Itu I‘ed) Preserves, protects & proudly promotes our rich culture, values, and heritage
gﬁa:q- (Educated) Has a holistic value based system that blends education & enlightenment
w (RICh) $40 trillion economy, avoiding middle income trap

{I"Qﬂﬁ?l' (WE” GOVEF“EC’) Good governance, with consensus, rule of law, transparency, accountability

W (SeCU rEd) Secures both external & internal dimensions such as food, health, energy...

W (Happy) Happy India with 1.4 Billion happy faces & not just a privileged few



Bharat@100 will be built by Bharatiya@100
FIVE MASHELKAR MANTRAS

Aspirations are your possibilities. Keep them high, but for you as also for our
society, our beloved nation.

. You can do anything but not everything. So focus.

. Purpose, perseverance & passion. Too early to quit. Winners are never quitters.
Quitters are never winners. FAIL is “first attempt in learning'.

. When doors of opportunity, that you keep on knocking, don’t open, create your
own doors.

. No limit to human endurance, achievement, imagination, excepting the ones you

put on your mind. Every morning , whether you are 18 or 80, say ‘my best is yet
to come & today is going to be that day...






