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Engineering Reverse Innovations:  
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Technologies  
  



Why think about designing for emerging markets specifically?



United Nations 
Millennium  

Development Goals

Unsolved global 
challenges

Why think about designing for emerging markets specifically?



Unsolved global 
challenges

Unique 
stakeholder 
dynamics

Why think about designing for emerging markets specifically?



Multi-market 
opportunities

Unsolved global 
challenges

Unique 
stakeholder 
dynamics

Immelt, “How GE 
is Disrupting 

Itself”, HBR, 2009

Why think about designing for emerging markets specifically?



Multi-market 
opportunities

Unsolved global 
challenges

Unique 
stakeholder 
dynamics

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

Combined with Brazil and Russia, the BRIC 
economies are forecasted to grow from 18% of global 
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.
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Use engineering science 
and product design to 
create disruptive insights

Reverse innovate to 
impact rich and poor 
markets alike 

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.

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
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Constraints
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Dependence of Specific Energy on 
Feed Water Salinity

India
 Range

PV-RO systems currently 
economically unviable 

>50% PV-RO cost is 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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Wright, N.C. and A.G. Winter V, Justification for community-scale photovoltaic-powered electrodialysis 
desalination systems for inland rural villages in India. Desalination, 2014. 352: p. 82-91.
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Natasha Wright 
MSME 2014 

Cont. PhD Student 
Forbes 30 under 30 2016

Sponsors 



Winner

Desal Prize Alamogordo, NM

Jalgaon, India
Two more pilots run 

in 2017:  
Al Saada, Gaza 


and 

Chelluru, India
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2.5 billion smallholder farmers (< 2 ha)

Water usage > replenishment  
in India by 2025 

- 70% used for agriculture


Drip irrigation grows 50% more 
crops than rain, reduces water 
consumption vs. flood by 60%

Sponsors

Pulkit Shamshery 
MSME 2016 

Cont. PhD Student

Student 



Total Irrigated Land 
(257 million ha)

Total Cropland 
(1.43 billion ha)

Total Land under Drip 
(2.57 million ha) 

Pulkit Shamshery 
MSME 2016 

Cont. PhD Student

Student 

Sponsors



Solar or Diesel 
$3250/acre

1 bar



0.1 bar Solar  
$1750/acre 

($300/acre with Indian subsidies)



~1-1.5 bar

Current

Q̇

�P

�P

Q̇

3-20 liter / hour

~ 0.1-0.3 bar

Silicon  
Membrane
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Analytical Model of Membrane Deflection
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Analytical Model of Membrane Deflection
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Membrane deflection to land Membrane deflection into channel

Analytical Model of Membrane Deflection



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 
description of pressure compensating drip irrigation emitter performance". (Accepted, PLOS ONE)
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Iterative Fluid-Structure Solver and Optimizer

Pressure 
Convergence 

Check

Genetic algorithm (GA) target



May reduce 
pumping energy 
by ~50% with no 
behavior change 

May reduce cost 
by ~50% for off-

grid solar systems   

Technology will be 
tested in Jordan 
and Morocco in 
2017 with USAID

P. Shamshery, A.G. Winter V. "Topology optimization of online pressure compensating 
drip emitters to achieve lower activation pressure". (In preparation)

(n = 50)



A.G. Winter, V., "Helping the Disabled Get Off-Road 
and On with Their Lives," DEMAND: ASME Global 
Development Review. 1 (Fall): 18-23 (2013).



A.G. Winter, V. “Stakeholder and Constraint-Driven Innovation of a Novel, Lever-Propelled, All-Terrain Wheelchair.” 
25th International Conference on Design Theory and Methodology, ASME IDETC/CIE 2013. Paper# DETC2013-12588.



Engineering Reverse Innovation for the LFC
Developing world users were  

lead users for the developed world

Judge, B.M., K. Hölttä-Otto, and V. A.G. Winter. “Developing World Users as Lead Users: A Case 
Studying Engineering Reverse Innovation”, ASME Journal of Mechanical Design, 2015.
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MIT-SUTD Dual Masters 2014
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Winter V, A.G. and V. Govindarajan. “Engineering Reverse Innovations”. Harvard Business Review, July-Aug, 2015 



Sold ~2000 units in 2014-16
TED talk has >930,000 views 

Kickstarter goal met in 5 days
Sold ~200 chairs in 2016GOGRIT.ORG
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What type of engineer/manager are you going to be? 
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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.

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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Thank You!

http://gear.mit.edu

