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Exponential Challenges
ENERGY
AGRICULTURE
CLIMATE
BIODIVERSITY
URBANIZATION
GLOBAL HEALTH
WATER



Democratization of 
Science & Technology





The power of computing is increasing 
exponentially, while the cost is decreasing 
exponentially

�Moore’’’’s Law: The number of transistors that 
can be placed inexpensively on an integrated 
circuit doubles approximately every two years.  

�Cheap Storage

�Computing power of the internet – parallel 
processing 

Computing Power (increased power, 
decreased cost, exponential) 



5 Billion Cell phones around the world – they are now 
gateways to human knowledge, tools to create music and 
artwork, the are sensors.

In Africa:  
It took nearly 20 years to attract the first 100 million 
subscribers
It took less than 3 years to attract the next 200 million 
subscribers. Leapfroging.  
2012:  13 Million fixed Landlines, 500 M+ mobile phone 
subscriptions.

Developing Countries.
In 2000 the developing countries accounted for around 
one-quarter of the world’’’’s 700m or so mobile phones. 
By the beginning of 2009 their share had grown to 
three-quarters of a total which by then had risen to 
over 4 billion.

Connectivity:  Mobile



Leapfrogging



Cell Phone v. Landline



Banking



Libraries



Higher Education



DECENTRALIZATION OF 
MANUFACTURING







Leapfrogging Space



Leapfrogging Work



So, how do we leapfrog…

Global Health , Energy, Water , 
Food Security, Humanitarian 
Assistance, Education, and 
Conservation ?



Rethinking Healthcare



Cell Phone Microscopy



Diagnostics on a Chip



Rethinking Agriculture



Algae-based 
Proteins



Rethinking Energy
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� Private resource flows to developing countries dwarf 
official development assistance (2010: 91% private 
flows, 9% public flows)

� Boundaries of ‘development sector’ as we know it 
are disappearing –public, private and nonprofit 
sectors, globally and locally, are all part of the 
development solutions of tomorrow

Development is Changing



Five New Rules



Rule 1:  Opportunity, not 
Assistance

Proposed Post-2015 DG:  Investment of 2% 
of GDP into R&D/Innovation Ecosystems



Rule 2:  Understand 
Demand



Rule 3:  Data & Connectivity 
as Infrastructure

Proposed Post-2015 DG:  Universal, 
unfettered, and affordable connectivity & 
access to data.



Rule 4:  Problem Oriented 
Education, Research, & 
Innovation

Proposed Post-2015 DG:  Harnessing STI 
for Sustainable Development



Rule 5:  Rethink 
Assumptions


