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mo  Three THhngs/that ldearmed drom-Prof iAdkdRao .

Three Things Professionally _{ f Three Things Personally
. Think Big & Faahead . Generosity, Inclusion

. Develop Others . Optimum use of Ego

. Define the Problem . Value of Time

N

(\/
/

et
7




My last picture with fhirm




seie - A Lot @frmerdodays ISchecarse obProf A Raos& hissStud ents
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NDE 4.0
xﬂ Currentlyc Dual Transformation GloKal Technology
Zommunity Effort
@ A WHYC PUprSG & Value Prop ICNDT SIG
_Publications ' A HOWCc Innovation & Strategy 2019
300+ . A WHATc Reliable Technology | 1S0 56000
Q . A HUMAN Ethics, Diversity, Gaorking 2018 5
Lectures | | US Expert
$ \———| NDE 4.@; Vrana
Industry 4. 0 | |
Innovation =
MBA 2014 Coaching 5
1987 . 1990 2006 ning B
‘ Practice i

Fortune 500 Technology Leadership, Jet engines, renewables

; ,.,.. Small Business Engineering consulting, Y2K, NB@D
| '!'- Asst Professor Damage Tolerance, Aging Airplane, Life extension, NDE
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voiel - New Product'besigg How InnovativecareyYou?

—

Where do YOU stand, today? Sure?
Where do YOU want to be NEXT?

How do yourtransition? e %k Kk
% K Resilient
Visionary Presence

Trendsetter 7
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* Ial\lglle I LOCKHEED MA nﬁ
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o @ Gulfstream

Innovation Profile




w  Design@ptimizatiore Generally @bjective(s) Driven

/
Precise goal(s) to Meaningful
Objective 1 achieve a purpose end result
Narrow Broad
— Plural Singular

Purpose Objective 2 Near Term Far Term

Based on facts Based on ideas

Ob’%““"e Flexible _—
to achieve the purpose J
Achievable Generally pursue

N

%/ Defines WHAT Establishes WHY
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Why?

Design@ptimizationdopics

7

—

. Size, shape and topology optimization

. Materials selection

. Systems design and optimization

. (Hyper) Parametric designs

. Uncertainty quantification

. Sensitivity analysis methods and applications

. Design for manufacturing and maintenance

. Design and optimization in additive manufacturing

X Excellentist of
WHAT anddOW
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Life Cycle Cost
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Financial

Unaware




mo  The feourth industriak Revolution o~

INDUSTRY 3.0

INE_JIUEERY 2.0

' =15 Massive Opportunity
2 O S8 | ForSuperior Desigr
or
) ™ P g
echanica Electric Powered Automation, S%?:rrnl,jlr:))gi:lz’laelt - - . . .
Producion Water | fssentylne | Crpuenand | ofTings Smat New Digital Disciplines

Financial

Unaware
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wy  The frourth industriak Revolutioa TechnologysSuite .

o_& | O T ANALYTICS Insights that empower you to understand loT markets
o MARKET INSIGHTS R THE INTERNET OF THINGS

17 technologies explored in the Industry 4.0 Adoption Report 2020

I 3D Printing

Cloud loT
. 5G Cobots loT Platforms
. Artificial . W< Machine
& | Intelligence Cybersecurity  {#p= Vision
" Augmented . . Quantum
y . . Digital Twin .
' Reality g Computing T & Ch n OI Q gy
. Automated Drones & Virtual
Guided Vehicles Reality
{ Blockchain <. Edge Computing FlnanC|a|
V =
= Unaware

4/25/2023
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Saociety

ams

-\ i3 Teghnolagy

Financial

Unaware
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wy  How do yourPreserve arPreciotis Stone ? -

Sustainability

Saociety

Financial

Unaware




& 7 you Think of it, We are all Trapped

There IS no

Plaret B
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Earnth Qvershootbay
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SupplyBocapacity)
B Productive land and sea area,

B Forests, Grazing lands, Cropland, Fishing
grounds,

B Builtup land

DemandEcological Footprint)
B Plantbased food

B Fiber products,

B Livestock and fish products,

B Timber & other forest products,
B Space for urban infrastructure, ttysdQa

B Forest to absorb its G&om fossil fuels Earth Overshoot Day =
Both these are expressed in hectares

Products
Carbon Footprint
Cropland
Pasture
Built-up Land
Fisheries
| YV dzl |
| dzYF yAG@e Qa 51 Af e



Ref

Eanth QvershooDbay
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December
November
October
September
August
July

June

May

April
March
February

January
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Earth Overshoot Day
1971 - 2022

1 Earth 1.75 Earths

& Covid

Recession

July 28, 2022
|
|
|

ECE;:HOOT FOan@ {G.m‘ oot Network Source: National Footprint and Biocapacity Accounts 2022 Edition

DK

RINT DATA FOUN data.footprintnetwork.org
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Ref

Eanth QvershooDbay

—

. Days it takes for us to use
annual available resource

Primary sources

B Overharvesting of forests,
B Overfishing, and

B Carbon emissions

. World¢ July 28, 2022
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Oct 12 | €l Solvador «~
Oct 11| Uzbekistan

Sep 3 | Pery, Thailand »— :

Country Overshoot Days 2022
When would Earth Overshoot Day land if the world’s population lived like...

Dec 20 | Jomoica
.

Dec 6 | Ecuador \
Dec 3 | Indonesia

Feb 10 | Qatar

\ Feb 14 | Luxembourg
\
“EC JAN / v /

Mar 13 | Canado, United Arab Emirotes
United States of America

Nov 25 | Cuba
Nov 24 | lroq o

Nov 14 | Guatemala o
Nov 11 | Egypt o

Nov 8 | Colombia

Mar 23 | Australio
Mar 26 | Belgium
Mar 28 | Denmark

. — /Mor 31 | Finlond

— » April 2 | Republic of Korea
= = ;',,,(nApr.? | Sweden
== Apr 6 | Austria

e Apr 12 | Czech Republic, Netherlands, Norway

Ny

> 3
v Iy kT i
= pril | Slovenia
o Qi\,/...,«pm 19 | New Zeolond, Russio

e April 21 | Ireland
e April 27 | Saudi Arabia
Moy 4 | Germany, Isrcel

3 \/ e Moy 5 Il France™
N ———= Moy 6 | Jopon
¥ \ — Moyy7 | Porfggol

) =~ Moy 12 | Spain
* May 13 | Switzerland
Moy 15 | Bohamas, Chile, ltaly
May 17 | Montenegro
\ May 19 | United Kingdom
I\
\

Sep 12 | Viet Nom «~
Sep 4 | Algerio *——_

Aug 31 | Mexico *_
Aug 30 | Venezuelo

Aug 27 | Ukroine

Aug 25 | Costa Rico

Aug 19 | Namibia // T \\
[l '\
i / | May 21 | Greece
Aug 12 | Brozil / J‘ \‘ \‘ \‘ , : Mg(); i9H| Cionts
= J ) )] \ Ma ungary
1117 | Ponomo = _— - / ( \ 4 Yjune 1 [ South Africa
Jul 8 | Poraguay * [ ¢ June 2 | China
Jul 5 | Bolivio -4 June 11 | Romania

Jun 27 | Iran / Jun 22 | Turkey

Jun 24 | Argentina

For a full list of countries, visit day.org/ country hoot-days. ?".
EARTH *France Overshoot Day updated April 20, 2022 based on nowcasted date. See overshootday.org/ france. M
OVERSHOOT Source: National Footprint and Biocapacity Accounts, 2022 Edition Clobal Footprint Network
N vancing the Science of Sustainability
DAY data.footprintnetwork.org %

4/25/2023



sowion - VYWhat canwecddos #MovelheDate o
/ ENERGY’ |

114 Days: Energy Generation

B Renewables vs fossil fuels

49 days: Population Control

B Empowering women and girls, family planning

30 days: Food Choice

B Local, vegetabkdased diets vs industrial anirdahsed diets
13 days: Sustainable Cities

B Compact, integrated versus sprawling, segregated

8 days: Planet Resources
B Conservation, reforestation, regenerative farming

POPULATION

FOOD

N
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onvo! - ShouldwelConsidercCostrafter ddsefukLafe ?

- At what cost *
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soe  1/1os Q/alofty Sustamablerbevelopment &soals
—

POVERTY

QUALITY GENDER GLEAN WATER __
EDUCATION EQUALITY AND SANITATION

TRl
] 8 6oon Joss Ao [l

9 innovarion anc Il
INFRASTRUCTURE

10 2o T R

12 responsipte [

ECONOMIC GROWTH CONSUMPTION

1 cumare 1 4 urepetow [

ACTION WATER

15 LIFE N 16 peaceAno [

ON LAND JUSTICE

17 paRTNERSHIPS

FOR THE GOALS

Quick Discovery How many of these can you claim to be in your focus ?
Iy R¥w many of these you might be adversely effecting, unknowingly ?

=
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soc  In d[a on thEULN\]SBDG https://dashboards.sdgindex.org/profiles/india

7

—

Worldwide Rank

India

East and South Asia

1 2 1 O ut Of 1 6 3 OVERVIEW  INDICATORS  POLMCY EFFORTS

N
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/
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© 2014-22.

SDG Index Rank SDG Index Score Spillover Score

1216 (0 (=)

SDG Dashboards and Trends

Click on a goal to view more information.

IERD GOOD HEALTH
HUNGER ANDWELL-BEING

GENDER CLEAN WATER
EQUALITY AND SANITATION

AFFORDABLE AND DECENT WORK AND INDUSTRY, INOVATION 10 REDUCED
CLEAN ENERGY ECONDMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES

RESPONSIBLE
ANDCOMMUNITIES CONSUMPTION

11 SUSTAINABLE CITIES
ANDPRODUCTION

~lr‘l‘

13 CLIMATE 1 LIFE BELOW 1 LIFE 16 PEACE, JUSTICE 17 PARTHERSHIPS
ACTION WATER: 0N LAND ANDSTRONG FOR THE GOALS
IKSTITUTIONS

Dashboards: @ SDG achieved Challenges remain @ Significant challenges remain @ Major challenges remain Information unavailable

All rights reserved by P'US4PI LLC. USA Trends: 4 On track or maintaining SDG achievement Moderately improving =p Stagnating « Decreasing Trend information unavailable )023


https://dashboards.sdgindex.org/#/

1000s/Metric TDONSf of SolidsWasteacl EACH DAY .
/Lessthan4? 40-60 60 -80 80 - 100 [l More than 100 2+ B|”|On TONS
No data available An n u al Iy

B o Germany:
B 127,816

\ 13.5% 5.5%
m 7 recycled composted
7
6 Japan:
o United States: » 144,466
624,700 metric China:
tons per day 520,548
Brazil:
149,096
80%
C//" *Figures are from a 2011 report that compiled data from earlier years. Lan dfl ”
Source: World Bank Angelica Quintero / @latimesgraphics
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vedel  Cirgularfzconomy

. AW

RESOURCES

N

=

-;_‘-‘-'-' 22 © 2014-22. All rights reserved by Plus4Pi LLC, USA. 4/25/2023



wynet - Hierarchy «of/ innovation’RPurpose
—

Ecological Footprin
Material Life Cycle C
Ecological Balance

Sustainability

Planet
New Product Development

Should Sustainability be L DOCIELY

Humans
One of theObjectives?

One of the Constraints? Teshotegy | Produ

One of theDisciplines?

Financial | ntal

Oper
For e Product Life Cycle Cost

N

9/ Unaware
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cae  Examplec Plasticznclosurésfor addealtheare bevice S

—

Productc Use of Bio Plastic

Before
B PC/ABS as cost effective material
B FDA Certified product for health care

After

Procesg Repurpose Waste

Before
B 1.7% scrap rate direct to landfill
B ~10K$ in waste pick up cost

After

BwSLIX I OSR t/ k! . { [ #dY nn BRdgouad scraink Yolv 2éh comsumer item

B 11% weight, 22% BOM cost penalty
B Onetime validation and recert cost

. Optimized for purpose Health care
F/ + Employee satisfaction, market PR
—_

N

~—
=

B Complimentary to primary customer
B Bible holders for the Church

Optimized for purpose,
+ Goodwill, public awareness, PR



voiel  \Where IDId/AKR/ Ldve?
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! Purpose
Sustainabld’lanet
SocietyPull
PushTechnology
JustFinancial
Unaware l
.Endangereél Agile
F = Species Follower
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Smart
Fofrecaster

Profile

Visionary
Trendsetter

Resilient
Presence
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ISAMPE

A body of professionals
dedicated to the promotion of
professional and technical excellence
In the field of

EARTHFRIENDLY

materials and process technology
In the country.
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Leann /Morecon innovation and Digital-dransfermation L

Ref

. Books on Amazon

B Paperback
B Kindle

/

)

:3@_9 &50:35 &=
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R [ S HE B Workshops on all books
= o L~/ o 2 s E 5 =)
= o :ER : 32 S : i
= - AEE = - B Y2 day to 2 days Onsite
| & a7 S = jas)
Q. 2 A E Elz BN )l - B 90-minute virtual sessions
= =1 W |Hilo s 5

Dad would have een very pfoud of you A
event of my first book releasg

- Prasad Akella on YouTube Videos

B Inspiring Next Channel
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Prof. A K Rao, 17*" Memorial Lecture
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