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My Concerns …. 

Cooperation to meet common challenges lacking

Compassion & empathy toward ”the other” diminished

Science-based policy making largely missing

Strategic foresight in decision making non-existent



Global Megatrends Shaping the Future

Ø Demographic challenges
Ø Massive Urbanization
Ø Rising demand for food, water, energy & other resources 
Ø Impact of climate change exacerbating negative trends
Ø Volatility & uncertainty of global economy
Ø Technological change accelerating & disruptive
Ø Geopolitical challenges and uncertainties



UN Population Growth Projections



Continued Population Growth
through Mid-Century

Ø Virtually all net population increase will be in urban 
areas & emerging economy countries

Ø Populations aging in most of the world
Ø Globally, fertility rates down to 2.5 from 5 in 1950s
Ø Continued high-fertility in poorest regions
Ø Most pop growth in Sub-Saharan Africa, South Asia
Ø Global population peak after 2050? 
Ø 13 billion or 8 billion in 2100?



https://fileunderoptimism.files.wordpress.com/2013/05/screen-shot-2013-05-31-at-22-08-48.png UNDP

Global Middle Class Expansion to 2030 (UNDP)

https://fileunderoptimism.files.wordpress.com/2013/05/screen-shot-2013-05-31-at-22-08-48.png


The Rising Global Middle Class

Ø Huge number of people brought into global “middle 
class” while number living in poverty has declined

Ø Propelled by a vast increase in global wealth due 
primarily to globalization and technology

Ø Expanding access to education, health care, and 
consumer goods

Ø Rising expectations for jobs, services, social justice 
Ø One illness or lost job away from returning to 

poverty



Critical Water Deficits Growing as Demand 
Increases 50% by 2030

Ø Demand drivers: agriculture, urbanization, industrialization, 
energy production and direct human use 

Ø 70% of water goes to agriculture, 22% for industry and energy, 
and 8% for domestic use

Ø Aquifers are falling, glaciers vanishing, reservoirs drying up and 
rivers polluted and no longer flowing to the sea 

Ø Underpriced water hindering infrastructure investment
Ø Rising population chronically short of water, from 500 million in 

2000 to 4 billion in 2050



Food Production Challenges as Demand 
Grows 35% by 2030, 70% by 2050 

Ø Soil erosion, desertification, & loss of cropland to non-farm use
Ø Aquifer depletion and diversion of irrigation water to cities, 

industry and energy production
Ø Slowing rate of growth in crop yields since Green Revolution
Ø Climate change impact on water supplies, temperature, 

precipitation, extreme weather
Ø Food waste and spoilage up to 40% of crops



Resource, Environmental Stress from Expanding 
Middle Class and Massive Urbanization

Pudong – Rice Paddies to Skyscrapers in 
Three Decades



Global Civilization Moving from Rural to Urban
All Net Population Growth in 21st Century will be in Cities

1800: 3% of total 1 billion pop or about 30 million
1900: 14% of 1.6 billion or about 220 million
1950: 30% of 2.5 billion or about 750 million
2018: 50% of 7.6 billion or about 3.8 billion
2030: 60% of 8.3 billion or about 5 billion
2050: 70% of 9.6 billion or about 6.7 billion

65-70 million people added to cities each year
Two Tokyos per year, or 70 additional Tokyos by 2050



Urban Regions Key to Global Future

Ø Cities are the major source of economic growth 
Ø 600 cities produce 50+% of global growth with 20% of 

global population
Ø Cities are focal point of talent and innovation
Ø Cities use resources more efficiently 
Ø Cities concentrate population for more efficient delivery of 

health care, education and other services



A Tale of Two Cities: The Best of Cities, the 
Worst of Cities



Cities Could Lead Civilization’s Global Renewal
Ø Transformation through green energy & built environment
Ø Smart city technology for efficiency & delivery of services, 

including health, education, and food
Ø Technology enhancing inclusive, effective democratic 

governance 
Ø Cities as locus of good governance
Ø Cities as global actors, from economics and politics to peace 

and security 



But Dystopian Urban Futures Could Fuel Conflict

Ø Environmental disasters from pollution, waste, climate change, 
resource depletion

Ø Expanding slums from one billion now to two billion by 2030?
Ø Source of poverty, disease, violence, gangs, terrorism
Ø Unmet expectations & increasing inequality leading to revolt of 

middle class as well as poor
Ø Ungovernability leading to chaos, conflict, and police state 

crackdowns
Ø Failing states and failing cities



Global Economic Volatility & Uncertainty
Ø Huge challenges to accommodate increases in populations, 

urbanization, & demand growth for food, water, & resources
Ø Increasing inequality a threat to growth, political stability
Ø Technological disruption of businesses and business models
Ø Commodity price drops, disruptive energy transitions
Ø Disruptive impact on jobs of technology, especially AI and 

robotics
Ø Protectionism, trade wars and the decline of multilateral trade 

agreements – what is the end game?



Climate Change as Stressing Factor
Ø Drought, sea-level rise, and catastrophic extreme weather 

events – all are increasingly evident
Ø Increased conflict over food, water and land
Ø Worsening health crises, from epidemics to cancer 
Ø More climate refugees, exacerbating internal & regional 

conflict, migration to developed world 
Ø New stresses on governments and economies
Ø Fueling extremism and terrorism 
Ø Concern expressed by DoD, IC, for last decade



Six Reasons the Pace of 
Technological Change is Accelerating



I. Technologies Build on Each Other



II. Exponential Growth in Capability, 
Decline in Cost

Moore’s Law and Integrated Circuits

10K$(faster)$&$10M$(cheaper)$→
100#Billion!fold%improvement%(40%years)

2"transistor

1958:
2"transistors

2,300%transistors

1971:
Intel&4004

2012:
Nvidia's GPU

7.1$billion$transistors



III. Exponential Technologies Converging, 
Mutually Enabling

Ø Technological development accelerated by technological convergence  
Ø Smartphones made smart by GPS, the Internet, Big Data, Cloud 

computing and storage, Internet of Things sensors, Artificial 
Intelligence like Siri & Google Translate

Ø New Robotics & self-driving cars built around smart phone technologies 
plus cheap sensors and motors

Ø 3D Printing built around computer-aided design, cloud computing & 
storage, the Internet

Ø Genomics built on digitization of DNA and massive computing power
Ø AI breakthroughs built on cloud computing, GPUs, new algorithms
Ø Everything that can be “digitized,” will be digitized
Ø Everything that can be made smarter will have AI added





IV. Platforms Drive Innovation & New Technology
Ø Internet and GPS are the “platforms of platforms”
Ø Social media: Facebook, Twitter, WhatsApp, Instagram
Ø Cloud computing and storage: AWS, Google, IBM
Ø Artificial Intelligence: SIRI, Watson, Google Translate, Viv
Ø Smartphone apps: 2 million iOS & Android
Ø ”Sharing economy”: from Etsy to Uber and Airbnb
Ø Internet of Things: Trillions of sensors, billions of devices
Ø 3D printing: from design to manufacturing
Ø Robotics, including drones and self-driving cars 
Ø Computational Biology: design and print life



V. Democratization of Technology
Ø Zero marginal cost: from scarcity to abundance

Ø film to digital photos
Ø hard copies to e-books

Ø Robots: from $500K to $22,000, 2008 to 2013 - 23X in 5 years
Ø Drones: from $100K to $700, 2007 in 2013 = 142X in six years
Ø Sensors on Google car from $200,000 to $1,000 
Ø Lidar from $75,000 to $50.
Ø Raven RQ-11 drone $173,000 – UVA 3D printed version in 

2014 - $2,500, produced in 36 hours,
Ø Solar PV from $76/kw in 1977 to 2.9 cents in 2017



Smart Phone Capabilities: From $900,000 to “Free”



Genome Sequencing Cost Declining Faster than 
Moore’s Law: From $10 million in 2007 to $1,000 in 

2014  



VI. Democratization of Startup Costs - from $5m in 
2000 to $5k or less today



Ø Robots, AI, drones, self-driving cars: urban redesign, 
economic disruption, political unrest

Ø App world: peer-peer, “sharing economy,” efficient use of 
resources, better governance, virtual companies 

Ø 3D Printing: reduction of supply chains, customized 
production, re-shoring, accelerating space exploration 

Ø Exponential Organizations: Uber, Airbnb leveraging 
technology and people to upend global taxi and hotel 
business models

Ø Social media: political polarization, election interference

Second and Third Order Disruptive Impacts of 
Exponential Technologies



Technology is Key to Achieving SDGs by 2030



Cascading Effects of Global Trends

Ø Population growth and youth bulges place increasing strains 
on resources, infrastructure, government services

Ø Resource and food scarcities undermine political stability, 
leading to conflict, massive refugee & economic migrant flows

Ø Massive urbanization strains governance, creates incubators for 
disease, organized crime and violent extremism

Ø Relentless disruptive technological change reverberates 
throughout society, economy, and politics

Ø Rising, unfulfilled middle class expectations of government 
services, jobs, and economic prosperity fuel polarization



Geopolitical Trends & Risks

Ø Liberal rules-based international order threatened
Ø China and Russia posing new challenges
Ø Populist nationalism in Europe threatening EU
Ø US global leadership in retreat
Ø US alliances under stress
Ø New national security threats emerging
Ø Global cooperation weakened



Are We Prepared to Meet the Challenges?

Ø Long-term, disruptive global “megatrends” shaping strategic 
environment for all actors

Ø Cascading impact of global trends aggravating current 
challenges and threats

Ø Exponential technologies source of accelerating change, 
disruption, threats, and opportunities

Ø Technology & international cooperation essential 
Ø Political polarization within & among states undermines 

international cooperation to meet challenges of 21st Century



Thank You

Banning Garrett

banninggarrett@gmail.com
@banninggarrett

The remarks made are those of Banning Garrett and do not reflect the views of 
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