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THE RESIGN. 2000 CHARLENER foresight

TEGHNOLOGIES ROADMAP T0 2050
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Embedded within the technology timeline are a number of streams each could be a
contributing factor to how we can achieving “Life @ 1 Planet...[or naught]”

Through the technology timeline we can begin to develop a sense of what contributes to
these scenarios/narratives/societies.

ENERGY
2010 | 2015 2020

> 20d gen biofuels C R—_11
%2 20k ha biofuel crops . - PrY
LU china>>US CO2 production# CalRICe S . .
E emissions rading C photovoltai ators ™ wide scale use of micr
B nucleanreductionC commergial CCS _ C

8 wind.powerupticldt

. —centralized solarC:

What powers the world? Where are the offsets/drawbacks? Decentralized or
hierarchical?

More energy demand, more renewables supply, fossil fuels price increase,
innovation competition. Building sector orders of magnitude more efficient.

Electric vehicles dominant, high efficiency high torque motors, high efficiency
regenerative braking, entirely composite, rapid recharge, 1000 mile range, ultra
high density batteries.

All your energy has a cost; all your energy is measured and tracked. Individuals
have kwh budgets, kwh credit cards, kwh 401Ks. Luxury = spending energy.

High efficiency wind generation, flexible photovoltaics, building-integrated PV.

ENERGY PREDICTIONS

Peak oil, negawatts, extractable sources are more precisely mapped. PV
efficiencies increase, PV production scales up orders of magnitude, energy
sources and predictions drive economic cycles, china/india/global south
dominant. EU/US at carbon neutrality but oscillate between surplus and deficit.
Emissions markets on a par with financial markets.
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MOBILITY/TRANSPORTATION

foresignt

2010 2015 ‘ 2020 |

VEHICLES

H2/fuel cell hybrids (- — flcellreqydingC

automalic.oarking X, elecironiyghicle DX, 3dsensors X
voide confrol*, biofuelsmﬁWfitable$ ‘T 50%

pedesliansensors™. sadare | solenifream
360° vehicle sensing ™, | adaptive systems for older drivérs A ")

veh.oceupancy monitoring composite engine parts™,

solid state li-ion batteries*, switw;s\ intel‘igw

TRANSPORT
SYSTEMS

| _reduce tiaffic noise 44B®

giegel 40% off, © _*ﬁguﬁﬂ[.’_ gl 45% eff, @ dligsel 507
e ninimum Costrouting © !
50% hvbrid bus fleets
switchable H2tanks/fuel stations *
—fme.generaiod H2 ¢
CAEE325mpa® _____CAFE396mpg® = CAEE43.2mpg ©

Gradual dominance of hybrids and hydrogen in high performing economies,
mass transit heavily influence all markets. Overall denser cities, transit oriented
urban design, more population in less available space. Transport systems
recognize users wirelessly, and integrate the borrowing/rental of small cars,
bicycles along with typical train and bus fares. Safety systems are precise
enough to autonomously operate most vehicles, and have obviated accidents
due to driver error, but drivers’ preferences mostly keep humans in control.

HEALTHCARE/BIOLOGY/MEDICINE/ DISEASE/AGING

People living longer, higher standard of living, more expensive end-of-life care.
Insurance and capital/macroeconomic effects are dramatic.

Global health network gets better at dealing with epidemics, better early warning.

Genetic screening for diseases/syndromes, wide variety of ethical conundrums.
Cancer and HIV relatively treatable, still no cure for the flu. Vat-grown organs
available, as precise genetic fit to patient. The less rich see trickle-down health
tech.

Portable health diagnostics, high resolution scanning, genechip analytics, rapid
DNA analysis.

WELLNESS

Do larger social forces increase preventive medicine? Incentive structures and
political decisions dominate. Hospitals and health care industry rewarded for
fewer patients, so fund media campaigns for personal health and diet
improvements. (“Exercise is medicine” - Dr. Walter Thompson, of the American
College of Sports Medicine)
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GOVERNANCE

How do political forces respond to various systemic inertias? Regime changes
happen. National political issues compete with and sometimes overwhelm global
commons issues. Climate changes lead to strict GHG emissions legislation, and
variety of tax incentives direct investment to renewables and energy efficiency.

BIOTECH/GENETICS/BIOSECURITY

Genetic modification conflict occurring on agricultural, medicine, and organ [re]-
production. Sophisticated cloning system for both food, pharmaceuticals, and
organ replacement. Bioterror attacks occur, embargoes are put into place for
‘dual use’ biological technology. Seeds are genetically screened, and transgenic
manipulation requires a federal license and background check.

HUMAN [BODY] MODIFICATION

Neurochip interfaces allow direct brain/computer interface. Atrtificially enhanced
sight and hearing change the nature of communication. Athletes use custom
pharmaceuticals to optimize particular performance aspects. Major injuries can
be repaired with functionally equivalent or superior mechanical systems.
Voluntary ‘upgrades’ are expensive but everyday occurrences.

FINANCE

New instruments, risk-averse cycle ends, insurance industry restructures to
respond to climate issues, more uninsured. Carbon trading evolves into mature
market. Economic cycles are recognized earlier and addressed through macro
strategies. PWC’s ‘E7’ emerging economies: China, India, Brazil, Russia,
Mexico, Indonesia and Turkey dominate the global market. Barriers to trade are
low, but risk is also shared. Infrastructure, economic stability, and political
transparency continue to drive long term investment.

WATER

There is intermittent water scarcity despite efficiency increases and strategic
stockpiling/reserves. Various regional water wars occur, and global institutions
struggle to mediate. Renewable-powered desalination plants provide for
desert/arid regions, but at a high energy cost. Aquifer management is maturing
but overextraction continues. Climate effects cause instability in seasonal cycles
and major flooding is common in most low-lying estuaries.

AGRICULTURE/FOOD/DRINK

Combination of GMOs and high tech fertilizer/water delivery increases efficiency
of large scale agriculture (factory farms), along with continued trend toward
locavores and community-based farms. Shortage of phosphorus for fertilizer
production.

Vertical farms, community gardens, micro-gardening, increase of food production
in dense environments.
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Segregation of markets into commodity food and bespoke food, organics and ‘by-
hand’ cultivated and grown. Micro-producers in a variety of niches, factories for
mass market. Rich can afford to pay for local and organic food. Molecular
gastronomy develops, better sensors reduce spoilage waste. Robotics more
involved in harvesting, transit, preparation, serving. Auto-ordering systems for
just-in-time delivery.

EDUCATION

Internet penetration not magic bullet, but interconnected system allows better
decentralized school systems. Learning nodes are spread throughout most
cities, with net connectivity and a variety of flexible knowledge resources.

COMPUTATION/COMPUTING

Grid and cloud more prevalent. Bio-based computing economically feasible.
Tension between privacy and personal data storage. New copyright regime
monetizes microcontent. Next gen encryption based on quantum mechanics
approaches ‘unbreakable’ status. Moore’s law begins to plateau, but research
into advanced processing algorithms squeeze out some further orders of
magnitude.

ARTIFICIAL INTELLIGENCE AND ROBOTICS

Remote autonomous vehicles (see roomba, military UAVSs, also vehicles,
transportation) are more sophisticated and can act independently for long
periods.

COMMUNICATIONS

Networks are broadband and pervasive, but are vulnerable to security threats.
Fiber optics go door to door, and broadband wireless is free in most densely
developed areas. Most media is delivered via internet, and classical telecoms
are all but extinct.

CULTURE/LEISURE
Net based, peer-funded art. Digital performances occur in simulated physical
space. Pop artists have access to literally billions of children in their target demo.
Parents install meme hygiene filters.
RETAIL/SHOPPING/E-COMMERCE/MANUFACTURING
Net based, virtual models, customized just in time fabrication.

DEMOGRAPHICS/POPULATION SHIFTS

BRIC nations, shifting pop. pyramids. Gender imbalances lead to various
immigration/emigration waves.
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SCIENCE/TECHNOLOGY

Simulation and modeling advances on both global and local scales. Better
understanding of cell, organ, populations, and global systems. Still no grand
unified theory of forces, but ultra-high energy research continues.

ETHICS

Cloning, genetic modification, mechanical augmentation, data transfer in/out of
human minds, pharmaceutical intelligence/memory/focus boosts, disease
screening, organ replacement.





