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Why think about designing for emerging markets specifically?
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Unsolved global
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United Nations
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Why think about designing for emerging markets specifically?

Unsolved global
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_ China and India are projected to have the first and
dynamics third largest economies, respectively, by 20501.

Combined with Brazil and Russia, the BRIC
Multi-market economies are forecasted to grow from 18% of global
opportunities market capital now to 41% in 20302

1. J. O’Neill. BRICs and Beyond. Goldman Sachs Global Economics Group, 2007.
2. T. Moe, C. Maasry, and R. Tang. Global Economics Paper No. 204, EM Equity in Two Decades: A Changing Landscape. Technical report, Goldman Sachs, 2010.



Engineering Global Development: characterize the unique technical and socioeconomic constraints of emerging
markets, use engineering science and product design to create high-performance, low-cost, globally-relevant technologies.

Reverse
Innovation

Use engineering science
and product design to

O
O
o
create disruptive insights ¢

_ Physics + Sociéeconomics
Reverse innovate to = Disruptive Insights

Impact rich and poor — Performance +
markets alike

Winter V, A.G. and V. Govindarajan. “Engineering Reverse Innovations”. Harvard Business Review, July-Aug, 2015
(Winner, 2016 McKinsey Award for best paper of the year in HBR)
Winter V, A.G. and V. Govindarajan. "What Engineering a Reverse Innovation Looks Like”. Harvard Business Review (online), Nov. 2015



Elucidate new markets
by characterizing
socioeconomic and
technical constraints

Use engineering science
and product design to
create disruptive insights

Reverse innovate to
Impact rich and poor
markets alike
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Ground Water Salinity in
India
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Reverse Osmosis
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Electrodialysis
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Electrodialysis
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Dependence of Specific Energy on
Feed Water Salinity
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PV-RO systems currently
economically unviable

>50% PV-RO costis In the
power system

ED can cut the cost of power
system by >50% compared to
RO, create affordable system

RO wastes 40-70%:;
ED wastes 5-10% input water
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Comparison of Off-Grid Designs

$13,740 B PV power

system

EDR
supsystem §

subsystem

= "i

Rule of Thumb Design ~ Optimized EDR Design - ~ 3_;:“;- ¢
$30,470 $22,730 Optimized PV-EDR system

in Chelluru, India
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Solar or Diesel
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Length (m)

o

X 1073 A-A.
Membrane Orifice

E Channel Land

-6 -4 -2 0 2 4 6

Diameter (m) %107

x107 B-B.
_ Membrane
’ Channel Land

6 -4 2 0 2 4 6

Diameter (m) %1073

4 Of O

Silicon
Membrane




Analytical Model of Membrane Deflection

____J L _____ Kirchhoff-Love
I plate theory

— Small deflection




Analytical Model of Membrane Deflection
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Analytical Model of Membrane Deflection

Kirchhoff-Love
---1 plate theory
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Analytical Model of Membrane Deflection
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Analytical Model of Fluid Flow
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P. Shamshery, R.Wang, D.V. Tran, A.G. Winter, V. "Modeling the future of irrigation: a parametric 0 05 : 5 2 25 3

description of pressure compensating drip irrigation emitter performance". (Accepted, PLOS ONE) Inlet Pressure (bar)



Iterative Fluid-Structure Solver and Optimizer
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Technology will be
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P. Shamshery, A.G. Winter V. "Topology optimization of online pressure compensating
drip emitters to achieve lower activation pressure". (In preparation)









Engineering Reverse Innovation for the LFC

Developing world users were

lead users for the developed world Student
Developing World Developed World

Users Needs User Needs . o 7

Needs prior
to LFC
prompting
Ben Judge
MIT-SUTD Dual Masters 2014
‘ Sponsor
Needs SINGAPORE UNIVERSITY OF
after LEC TECHNOLOGY AND DESIGN
prom pting Established in collaboration with MIT

Judge, B.M., K. H6Itta-Otto, and V. A.G. Winter. “Developing World Users as Lead Users: A Case
Studying Engineering Reverse Innovation”, ASME Journal of Mechanical Design, 2015.



Winter V, A.G. and V. Govindarajan. “Engineering Reverse Innovations”. Harvard Business Review, July-Aug, 2015
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Define design
reqs accurately
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What skills are needed for developing/emerging market design?

Define design
reqs accurately

Understand
consumers and
market dynamics

Engage
stakeholder
hierarchy

Engineer reverse
Innovations



What type of engineer/manager are you going to be?
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What is your value added?




Engineering Global Development: characterize the unique technical and socioeconomic constraints of emerging
markets, use engineering science and product design to create high-performance, low-cost, globally-relevant technologies.

Reverse
Innovation

Use engineering science
and product design to

O
O
o
create disruptive insights ¢

_ Physics + Sociéeconomics
Reverse innovate to = Disruptive Insights

Impact rich and poor — Performance +
markets alike

Winter V, A.G. and V. Govindarajan. “Engineering Reverse Innovations”. Harvard Business Review, July-Aug, 2015
(Winner, 2016 McKinsey Award for best paper of the year in HBR)
Winter V, A.G. and V. Govindarajan. "What Engineering a Reverse Innovation Looks Like”. Harvard Business Review (online), Nov. 2015
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