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IERE Technology Foresight 2016: Project Objectives

Engagement Objectives

Engagement Outputs

1. IERE Member Survey Result

= |dentify and review the technologies that IERE 2. Top 20 Emerging
members determine as critical for the coming Technologies Review
decades and addressing climate change 3. Top 5 Critical Technologies

= Provide background information on the selected Detailed Review

(Black Swan) Review
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Project Methodology

*Top 5 Critical
Potential for Technologies
Secondary Research l selected based on
the following criteria,
validated by IERE

Internal Databases Strategic Committee

Technology Journals
Market Research Reports
Technology policy
information sites

» Thought Leader Briefings

Volume of R&D Activity
Likelihood to Impact Industry
in 3to 5 Years

Selection Criteria

Availability of Funding
and Regulatory Support

Top 5 Critical Technologies

Online Survey Technologies

IERE Members’ l l Top 25 Emerging

Researchers * Top 20 emerging
Senior Management technologies selected . .
Department Head based on highest votes Top 5 Fringe Technologies
C-level executive (e.g. as received during the
CEO, CTO, etc. IERE online surve .
) ne survey *Top 5 Fringe
Potential to Disrupt Market Technologies
selected based on

Other (e.g. advisers,
the following criteria,

planning specialist, etc.)
Likelihood to Impact Industry validated by IERE
in 10 Years Strategic Committee
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Summary and Key Findings of IERE Survey
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Top 25 Technologies




Summary of Top 20 Emerging Technologies by 7 Themes

* Hybrid energy * Smart grid » Prosumer technologies
 Offshore Wind * Renewable and * Electric, hybrid and fuel
* Nuclear Gen Ill+ distributed cell vehicles
+ CCUS generation * Internet of Things (loT)
» Energy storage * Virtual power plant
‘ devices * Smart X

® H

¢ Lithium-ion battery
* Hydrogen energy storage

Q O
06

» Climate modeling

» Wireless sensors » Water resources planning
* Big data applications

» Grid and home
cybersecurity

» Water recovery

and reuse
‘ Alternative sources of Energy storage ‘ Climate change ‘ Allied technologies
power generation
Power transmission End use and Water resources
& distribution energy efficiency
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Top 5 Critical Technologies*
(*refers to emerging technologies that are commercialized)

TRANSFORMATION
TECHNOLOGY DESCRIPTION RATING

Technologies that enable end users to
become both consumers and producers of
electricity.

Prosumer
Technologies

Energy A system that stores electrical energy in the

Storage form of chemical, mechanical or electrical
Devices energy.

Big Data A set of data management tools for effective
analysis of big data sets so as to derive

Applications & / _
intelligence on business.

. e Bl Power generated using small-scale systems

‘ . . . "

< Dnstrnbu?ed sited close to the point of use, usually
el renewable or co-generation technologies.

Climate A mathematical representation of climate to
VICCEL -8 predict future climate behaviour.

G g g a O
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Top 25 Emerging Technologies (excluding Top 5 Critical and Top 5 Fringe)

TRANSFORMATION
TECHNOLOGY DESCRIPTION RATING

A vehicle that utilizes electricity generated 4
either from a battery or fuel cell to drive a -5
motor to propel it forward.

An intelligent grid that can be monitored and
controlled by combining automation, data 4.5
processing and communication technologies.

A type of battery that uses lithium as an
electron source; tremendously popular as a 4.5
power source for many types of devices.

A network of technologies that facilitate the
linking of sensors, controllers, sensors, and 4.5
persons over the Internet.

Spatially distributed autonomous sensors, 4_ 5
mostly battery operated.

=
-
=

©
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Top 25 Emerging Technologies (excluding Top 5 Critical and Top 5 Fringe)

TRANSFORMATION
TECHNOLOGY DESCRIPTION RATING

Collection and treatment of wastewater to
requisite levels, for use in the same unit/ 4
plant or in other applications.

Holistic approach to the management of
water systems including supply and demand,
water quality, environmental protection, etc.
Energy generated by wind turbines installed
at sea.

Systems that ensure timely access to
information, while guarding the data against
improper modification and loss.

Smart and connected devices such as
meters, appliances, homes, buildings, and
cities.
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Top 25 Emerging Technologies (excluding Top 5 Critical and Top 5 Fringe)

TRANSFORMATION
TECHNOLOGY DESCRIPTION RATING

The capture of anthropogenic carbon
emissions, where the carbon is stored or 4
converted later into other valuable products.

A group of prosumers interacting with
another group of prosumers for selling and
buying of electricity.

Energy storage system that stores surplus
electricity in the form of hydrogen gas.

Combination of more than one energy
resource, which can be renewable or fossil 3
fuel-based, to balance energy generation.

A

W

Has better safety measures than Generation
Il reactors, and requires minimal active
control and manual intervention
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Top 5 Fringe Technologies

(*Fringe technologies are ones considered to have remote possibilities, but could potentially
disrupt the energy industry)

TRANSFORMATION
TECHNOLOGY DESCRIPTION RATING

Artificial A system that has human-like cognitive
&g Intelligence  Capabilities such as leaming, reasoning,
problem solving, and self-correction.

Grid that does not require DC/AC inverters
ﬂ DC Grid for intermediate power conversion before the
generated DC power is consumed

s Artificial Process that mimics natural photosynthesis,
@ Photo-_ where fuels and chemicals are produced
synthesis | using carbon dioxide, water, and sunlight.

Advanced PV refers to low-cost, lightweight,
B Advanced PV | and flexible, mainly or high efficiency silicon-
based solar cells.

Advan nuclear technol refer n

| R o
Nuclear eacoszs all modular reactors a

nuclear fusion.
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Technology Status (for Top 5 Critical and Top 5 Fringe)

Prosumer

Climate
Modelling

Renewable &
Distributed
Generation

Energy
Storage

Big Data

Advanced
Nuclear

Advanced PV

DC Grid
Artificial
Intelligence

Artificial
Photosynthesis

Demo Phase

Il RsD Phase
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R&D Hot Spots for Top 25 Technologies

Europe

= Offshore wind

» Prosumer technologies
» Climate modeling
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NORTH AMERICA Asia

» Energy storage devices = Electric, hybrid and fuel cell
» Big data applications ' vehicles

= Artificial intelligence s Lithium-ion battery

= CCUS » Advanced nuclear
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FROST ¢& SULLIVAN

Frost & Sullivan, the Growth Partnership Company, works in collaboration with
clients to leverage visionary innovation that addresses the global challenges and
related growth opportunities that will make or break today’s market participants.
For more than 50 years, we have been developing growth strategies for the
Global 1000, emerging businesses, the public sector and the investment
community. Is your organization prepared for the next profound wave of industry
convergence, disruptive technologies, increasing competitive intensity, Mega
Trends, breakthrough best practices, changing customer dynamics and emerging
economies? Contact Us: Start the Discussion

www.frost.com




