
I N T R O D U C T I O N

As the electricity industry continues to undergo changes at a rapid pace and scale, the Electric Power Research Institute 
(EPRI) has undertaken a scenario planning effort to develop a strategy for the research and development (R&D) portfolio 
moving forward to ensure that EPRI’s R&D is focused on areas that are most important to the industry and society as a whole. 
As part of this effort, EPRI developed an envelope of four possible future scenarios, representing plausible boundaries for 
what the future might look like. In contemplating each scenario, EPRI identified how such a future would impact the electricity 
industry and society and what the key R&D needs would be. Throughout this process, EPRI identified “Global Points of View” 
that are consistent across many, if not all, of the scenarios, helping to shape a vision of a research strategy moving forward 
and identifying any gaps that may need to be addressed. These paint a vision of the future, and EPRI’s Integrated Energy 
Network1 is the pathway to get there reliably, affordably, safely, and in an environmentally responsible manner.

EPRI’s scenario planning effort does not attempt to pick a “winner” or “most likely” scenario but rather to evaluate the impli-
cations of the range of possible futures, recognizing that the future will likely be a combination of these scenarios.

A Perspective on the Future of Energy: 
Scenarios, Trends, and Global Points of View

1 To learn more about EPRI’s Integrated Energy Network, see The Integrated Energy Network: Connecting Customers to Reliable, Safe, Affordable, and 
Cleaner Energy. EPRI 3002009917. February 2017.

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002009917&Mode=download
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Drivers: Significant influencers of the future of the industry that drive large variations in the energy system. For this exercise, 
four drivers were used to define the scenarios: hydrocarbon fuel prices, energy and environmental policy, demand for 
grid-supplied electricity, and innovation and consumer behavior.

Scenarios: An envelope of plausible futures, differentiated by the four drivers. These form a boundary of possible futures, 
with the expectation that the actual future will move within the boundaries of these scenarios and likely be a combination 
of scenarios throughout the world.

Critical Trends: Measures or observations that indicate a change in drivers. To examine trends for the drivers and provide a 
sense of where the industry is heading, EPRI will routinely monitor trends, looking for significant changes that may indicate a 
major impact on the scenarios, drivers, Global Points of View, or the Integrated Energy Network vision that has developed 
from this exercise.

Global Points of View: Informed views and observations about the possible future state of the energy sector in 2030 and 
beyond, based on insights from monitoring critical trends and EPRI efforts in research and development.

Scenarios, Drivers, Critical Trends, and resulting “Global Points of View” paint a vision of the future. The Integrated Energy Network is 
the pathway to get there reliably, affordably, safely, and in an environmentally responsible manner.
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D R I V E R S  O F  T H E  S C E N A R I O S

As EPRI developed the four scenarios used to form the boundary conditions of the future, four drivers were used to differ-
entiate the scenarios. Drivers are defined as significant influencers of the future of the industry that drive large variations in 
the energy system. For this exercise, four drivers were used to define the scenarios: hydrocarbon fuel prices, demand for 
grid-supplied electricity, energy and environmental policy, and innovation and consumer behavior.

H Y D R O C A R B O N  F U E L  P R I C E S

Hydrocarbon fuels include coal, natural gas, liquefied 
natural gas, petroleum, and oil products. Fuel prices are 
a key global driver given their influence on the price of 
electricity, the operation of the existing generation fleet, 
economic decisions regarding construction of new genera-
tion technologies, and consumer investment in appliances, 
behind-the-meter generation, and alternative fuel vehicles. 
This can be particularly important where developing econ-
omies with indigenous hydrocarbon supplies continue to 
industrialize and make significant investment in long-lived 
technologies. Scenarios include futures with sustained low 
fuel prices and futures with a significant increase in hydro-
carbon fuel prices.

D E M A N D  F O R  G R I D - S U P P L I E D 
E L E C T R I C I T Y

Future demand for grid-supplied electricity will significantly 
influence the generation fleet’s and transmission and dis-
tribution (T&D) system’s operation and maintenance and 
investment in new/replacement assets. This driver focuses 
specifically on the demand for electricity supplied through 
the centralized electricity grid with electricity generated by 
utility-owned assets and independent power producers, 
which can be significantly influenced by the amount of be-
hind-the-meter or locally owned energy resources installed. 
Demand may increase with economic growth, broader ac-
cess to electricity in developing countries, and fuel switch-
ing for vehicles, heating systems, and other uses. On the 
other hand, it may decrease with significant gains in effi-
ciency and use of local energy resources. Scenarios include 
futures with declines in demand for grid-supplied electricity 
and futures with continued load growth.

E N E R G Y  A N D  E N V I R O N M E N TA L 
P O L I C Y

Energy and environmental policies are used by govern-
ments, businesses, or political parties to influence or help 
determine a course of action, making this driver especially 
important to track as policies can override market econom-
ics by instituting financial incentives or penalties for partic-
ular energy technologies. Such policies can include envi-
ronmental emissions goals, incentive payments, tariffs and 
taxes, etc., and can vary greatly among various economies 
globally, though their impacts may reach beyond their own 
nation or region. Scenarios include futures with policies that 
are limited to those already in place and futures with expan-
sive new energy and environmental policies.

I N N O VAT I O N  A N D  C O N S U M E R 
B E H AV I O R

Innovations in technologies, business models, and markets 
can all impact the energy sector’s future. Technology inno-
vation can create new ways to generate, deliver, use, and 
save energy, including ways to communicate through digital 
technology advancements. Innovation in business models 
and markets can fundamentally change ways that consum-
ers interact with their energy providers. As such, it is import-
ant to track potential changes in existing or breakthrough 
technologies, business models, and markets to identify 
game-changers for the energy sector. Closely related to in-
novation is consumer behavior. The type of innovations and 
speed of adoption of technology is directly related to antici-
pated and actual consumer behavior. Therefore, monitoring 
trends in consumer behavior in areas that could impact the 
energy sector are also important.
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S C E N A R I O  D E V E L O P M E N T  A N D  D E S C R I P T I O N S

EPRI developed scenarios in consultation with a comprehensive range of EPRI advisors, employees, and stakeholders and drew from dozens of reference documents in-
cluding utilities’ integrated resource plans, energy scenarios, and strategic plans, as well as reports and data developed by strategic consultants and energy agencies. 
These scenarios form an envelope of possible futures, with the expectation that the future will likely fall within this envelope as a mix of these scenarios. The scenarios 
are summarized in the table below and expanded upon in greater detail following.

Global Economic Slowdown Localization of Energy Systems Hydrocarbon Fuels Dominate
Significant Reduction in 
Environmental Footprint

Description of Major Drivers and 
Critical Trends

A future with sustained low or 
negative economic growth or 
global conflict.

A future in which energy systems 
are focused at the customer and 
community level.

A future in which hydrocarbon 
fuels are low cost and supply is 
abundant.

A future in which actions 
significantly reduce water use, 
waste discharges, and emissions, 
including criteria pollutants, and 
greenhouse gases.

Hydrocarbon Fuel Price

 = sustained low fuel prices
 = significant increase in fuel 
prices


Hydrocarbon prices remain low 
as reduced demand suppresses 
prices and policies do not 
significantly penalize use.



Hydrocarbon prices may affect 
some consumers’ purchasing 
decisions, but are unlikely to drive 
this scenario.


International hydrocarbon prices 
remain low.



Hydrocarbon prices increase due 
to regulations associated with their 
extraction and transport.

Energy and Environmental Policy

 = limited to policies in place
 = expansive new policies


Worldwide, new policies that 
might be viewed as increasing 
costs are unlikely to be 
promulgated.



Policies and market regulations 
are enacted that facilitate and 
encourage localized energy 
systems and distributed generation 
(e.g., feed-in tariffs, net metering, 
disaggregation of control of local 
energy systems from traditional 
utilities).


Current policies remain in place 
and few new policies are enacted.



Expansive new economy-wide 
policies push for significant 
reductions in air pollutants and 
greenhouse gas emissions, 
protection of clean water and 
water availability, and emphasis 
on other environmental issues.

Demand for Grid-Supplied 
Electricity

 = decline in demand for grid-
supplied electricity
 = load growth


Demand growth is negative 
as the economy stalls, though 
some growth in emerging global 
economies may still be seen.


Increased consumer adoption 
of distributed generation and 
efficiency improvements lead to a 
decrease in demand for grid-
supplied electricity.



Low electricity costs lead to 
increased electricity use, a rise 
in manufacturing, and a higher 
“hurdle” to justify distributed 
generation installations, all 
resulting in growth in demand for 
grid-supplied electricity.



Economy-wide environmental 
footprint reductions likely require 
a switch from fossil fuels to clean 
electricity in other sectors of the 
economy, resulting in an increased 
demand for electricity.
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Global Economic Slowdown Localization of Energy Systems Hydrocarbon Fuels Dominate
Significant Reduction in 
Environmental Footprint

Innovation and Consumer 
Behavior

With limited capital for new 
investment, the focus of innovation 
is on getting the most out of 
existing assets and decreasing 
operating costs. As countries 
focus inward to improve their 
economies, international 
collaboration in technology 
innovation may be reduced.

Focus on consumer behavior 
will drive design and marketing 
of new innovative products and 
services. Less purchasing power 
may drive consumers to delay 
purchases of perceived luxury 
items and lean more toward 
adoption of cost-saving products 
and services.

Innovation is at the intersection of 
third party suppliers, technology 
developers, and electric utilities 
as rapid changes in technology 
affect how consumers engage with 
energy and its suppliers. Wireless 
communication, protocols and 
standards will enable innovation 
adoption.

Technology development and 
adoption will see an increase 
in “glocalization” where global 
products are adapted for the 
uniqueness of local culture, more 
often in developing economies. 
These local solutions could 
potentially be exported to other 
geographic regions creating 
disruptions in established markets, 
particularly in developed regions.

Innovation focuses on efficiency 
and cost reductions in extracting 
and transporting fossil fuel and on 
the clean use of abundant fossil 
fuels, such as carbon capture, 
utilization, and storage.

Continued low costs of 
hydrocarbon fuels could drive 
an increase in participation in 
activities (entertainment, athletics, 
food shopping, etc.) in a broader 
local area, creating a market 
for increased and convenient 
transportation, either individual or 
shared.

Innovation focuses on reducing 
the environmental footprint of the 
electricity sector and electrifying 
other energy sectors, including 
renewables, energy storage, 
electric vehicles, advanced 
nuclear, carbon capture, and 
energy efficiency.

Consumer behavior may drive 
toward actions that reduce 
personal environmental footprints, 
such as urbanization and shared 
economy, that reduce the size 
of living space per person and 
reduce ownership of individual 
modes of transportation. This 
could drive a reduction in energy 
use beyond energy efficiencies 
resulting from cost effective 
innovations in electric-enabled 
industries.

S C E N A R I O  D E V E L O P M E N T  A N D  D E S C R I P T I O N S  ( c o n t i n u e d )
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G L O B A L  E C O N O M I C  S L O W D O W N

The Global Economic Slowdown scenario describes a future with sustained low economic growth or economic contraction 
and/or global conflict.

Worldwide, economic impacts result from stock market declines, high unemployment, international debt, global conflict, 
and/or consumer unease and anxiety. In a slow economy the desire for reduced greenhouse gas emissions may remain, 
but a slower turnover of appliances, cars, and other energy-consuming technologies can slow the adoption of more efficient 
technologies. Focus on consumer behavior will drive design and marketing of new innovative products and services. Less 
purchasing power may drive consumers to delay purchases of perceived luxury items and lean more toward adoption of 
cost-saving products and services.

A slow economy also can stall or reverse demand growth for electricity in all sectors, leaving electric utilities with limited 
capital for investment. Policies that are viewed as potentially increasing costs of electricity or other commodities, such as 
renewable portfolio standards (RPS) and carbon legislation, are unlikely when the political focus is on improving the econo-
my. For innovation, the emphasis is likely to shift to getting more from existing assets by extending plant life and decreasing 
operation and maintenance costs.

As the economic slowdown spreads internationally, countries may turn inward to focus on improving their own economies, 
while reducing investment in global institutions, including those that promote economic growth such as trade and investment 
agreements. Also affected: the ability of developed countries to aid developing countries in promoting access to electricity 
and reducing emissions. Technological collaboration may be limited. However, developing countries’ motivation to expand 
electricity access will persist even in a poor economy, and it is likely that they will continue to invest in electricity infrastructure 
and innovations.

W h a t  t o  Wa t c h
 ■ Worldwide GDP and direction of productivity (e.g., low economic productivity)

 ■ Monetary or fiscal policies that try to address productivity (e.g., slowdown of the economy)

 ■ Economic disparities

 ■ Access to electricity in developing countries

 ■ Domestic and international policies related to renewables and greenhouse gases

R & D  N e e d s
 ■ Life extensions of existing generation and T&D assets

 ■ Operation and maintenance cost decreases

 ■ Cost reductions for new-build, low-carbon technologies

 ■ Low-cost distributed generation for developing economies
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L O C A L I Z AT I O N  O F  E N E R G Y  S Y S T E M S

The Localization of Energy Systems scenario describes a future in which energy systems are focused at the local customer 
and community level.

Electricity generation is increasingly focused at the local level through community systems and microgrids, and consumers 
become more engaged with their energy use through smart appliances, connected devices, and innovations in both technol-
ogy and product and service offerings. Policies and market regulations are enacted that facilitate and encourage localized 
energy systems and self-generation (e.g., feed-in tariffs or net metering). In rural areas of developing countries with no prior 
access to the grid, the opportunity arises for a “clean sheet of paper” to develop a grid of local energy systems. Technology 
development and adoption will see an increase in “glocalization” where global products are adapted for the uniqueness of 
local culture, more often in developing economies. These local solutions could potentially be exported to other geographic 
regions creating disruptions in established markets, particularly in developed regions.

While some consumers may be motivated to make environmentally conscious and socially responsible investments, others 
may seek increased reliability and dependability of electricity services, or to be isolated from security issues or attacks on 
the larger grid. Others may desire basic services at the lowest cost possible. Investment in photovoltaic systems, electric 
cars, microturbines, microgrids, and other technologies are driven by falling prices, technological innovation, and consumer 
values such as clean energy, reliability, choice, and control. Customers’ divergent economic status could result in a growing 
disparity between those able to invest in self-generation and those who cannot, with utilities’ obligation to serve those who 
cannot self-generate remaining.

Increased use of distributed generation leads to flat growth or reduced demand for grid-supplied electricity. Utility innovation 
is at the intersection of technology developers and third-party suppliers as they become partners and integrators, though a 
move is foreseeable toward disaggregation of control of local energy systems from traditional utilities. New business models 
and differentiated product and service offerings allow consumers to choose individual electricity plans that meet their spe-
cific desires, including basic services, renewable energy, superior reliability, or others. With rapid technology innovation in 
consumer products and electricity technologies, more reactive products and services are needed. An increase in wireless 
communication, protocols, and standards will be seen to enable innovation adoption.

W h a t  t o  Wa t c h
 ■ Deployment of microgrids and adoption of behind-the-meter and community energy systems

 ■ Development and adoption of consumer electronics

 ■ Technology breakthroughs and cost reductions in distributed generation, energy storage, electric vehicles, etc.

 ■ Grid resiliency/reliability concerns and/or events

 ■ Shareholder resolutions on sustainability

 ■ Regulatory structure (e.g., feed-in-tariffs, net energy metering) and pricing regimes (e.g., time-of-use, capacity 
payments)

 ■ Innovative third-party business models and disintermediation

 ■ Globalization – countries taking products and services to other regions

 ■ Glocalization – countries developing products and services to address the uniqueness of local culture, resources, 
and economies

R & D  N e e d s
 ■ Information technology communication protocols and standards

 ■ Grid operation and planning tools for distribution systems
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H Y D R O C A R B O N  F U E L S  D O M I N AT E

The Hydrocarbon Fuels Dominate scenario describes a future in which hydrocarbon fuels are low cost and supply is abun-
dant.

Significant innovation in hydrocarbon extraction technologies and little change in policies that limit hydrocarbon use lead 
to sustained low cost and abundant supply. Global economic growth persists. The North American shale gas boom contin-
ues, keeping domestic natural gas prices low and expanding international markets for liquefied natural gas (LNG). Natural 
gas production increases internationally in conventional and shale gas basins. While low natural gas prices may decrease 
U.S. coal production, China, India, and other economies continue to rely on abundant, low-cost coal. Crude oil prices 
remain low. Low electricity prices lead to increased electricity use, a rise in manufacturing, and a higher “hurdle” to justify 
behind-the-meter distributed generation installations, resulting in continued load growth for grid-supplied electricity. Contin-
ued low costs of hydrocarbon fuels could drive an increase in participation in activities in a broader local area, creating a 
market for increased and convenient transportation, either individual or shared.

Technology innovation likely focuses on extracting fuels efficiently, at low cost, to keep operating costs low and sustain 
revenues. Natural gas is promoted as a “bridge fuel” to a low-carbon economy, but with some concern about greater de-
pendence on natural gas without further reducing carbon. Therefore, focus is also on technologies to reduce environmental 
impacts such as methane leaks, more efficient fossil plants, and opportunities to use abundant fossil fuels in cleaner ways, 
such as carbon capture, utilization and storage (CCUS). Increases in electricity load, as well as increases in natural gas 
use, likely require investment in grid and pipeline infrastructure to expand capacity.

W h a t  t o  Wa t c h
 ■ Innovations in fossil fuel extraction and productivity

 ■ Futures pricing for natural gas, oil, and coal

 ■ Globalization of gas and LNG markets

 ■ Corporate strategies of hydrocarbon fuel companies

 ■ International environmental commitments, goals, and regulations

R & D  N e e d s
 ■ Carbon capture, utilization, and storage technologies

 ■ Efficient gas turbines and fossil plant designs
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S I G N I F I C A N T  R E D U C T I O N  I N  E N V I R O N M E N TA L  F O O T P R I N T

The Significant Reduction in Environmental Footprint scenario describes a future in which actions significantly reduce 
water use, waste discharges, and emissions, including criteria pollutants, and greenhouse gases.

Expansive new policies and political pressures push to decarbonize significantly the electricity sector and the economy. 
Policies also focus on environmental concerns, such as air pollutants, clean water, and water availability. A strong eco-
nomic environment allows for increased environmental stringency. Achieving large economy-wide environmental footprint 
reductions likely requires switching from fossil fuels to clean, decarbonized electricity or other clean energy carriers such 
as hydrogen produced from clean electricity or sustainable biofuels in different sectors of the economy – resulting in a net 
increased demand for electricity. Meanwhile, greater regulation of the extraction and transportation of coal, natural gas, 
and petroleum may increase hydrocarbon fuel prices.

The international drive for a reduced environmental footprint makes this effort a worldwide phenomenon, though driven in 
some countries by international agreements and policies, while in others it may be driven by a desire to maintain an even 
playing field in the global market.

Innovation focuses on bringing down the costs and expanding the capabilities and adoption of technologies that reduce 
the electricity sector’s environmental footprint, and on electrifying other energy sectors: generation technologies such as 
renewables, advanced nuclear, CCUS, and energy storage systems; electrification technologies such as electric vehicles, 
heat pumps, and hydrogen electrolysis; as well as energy efficiency and energy management systems. Consumer behavior 
may also drive toward actions that reduce personal environmental footprints, such as urbanization and shared economy, 
that reduce the size of living space per person and reduce ownership of individual modes of transportation. This could drive 
a reduction in energy use beyond energy efficiencies resulting from cost effective innovations in electric-enabled industries. 
The ultimate adoption of certain technologies likely will depend strongly on public opinion, the technology’s acceptance, 
and availability. While some technologies evaluated in this scenario may not be operating by 2030, understanding the 
need for their availability can accelerate R&D.

W h a t  t o  Wa t c h
 ■ International and domestic environmental commitments, goals, and regulations

 ■ Shareholder resolutions on sustainability

 ■ Coal dust and methane emission regulations

 ■ Carbon prices

 ■ Technology breakthroughs and cost reductions in next generation technologies

R & D  N e e d s
 ■ Advanced generation technologies – renewables, CCUS, next-generation nuclear, energy storage

 ■ Electrification technologies – electric vehicles, heat pumps, hydrogen electrolysis

 ■ Energy management technologies – demand response, energy efficiency, management systems

 ■ Information technology communication protocols and standards
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T R A C K I N G  D R I V E R S  W I T H  C R I T I C A L  T R E N D S

As the future unfolds, there will be indicators along the way that provide a sense of the direction that the industry and, in 
particular, the scenario drivers are heading. To monitor these developments, EPRI has identified likely factors that would 
affect the drivers and critical trends that could be used as measures or observations to indicate a change in the drivers. A 
comprehensive list of critical trends was developed for each driver and are shown in the tables below. Monitoring the critical 
trends will help identify when significant variations occur that may indicate that scenarios, drivers, or Global Points of View 
need to be revisited. EPRI will continue to monitor the external landscape and industry trends through a formal process with a 
forward-looking approach to anticipate shifts in the energy sector that could impact the Integrated Energy Network construct.

Factors affecting driver Critical trends to watch

Fuel extraction • Technology breakthroughs
• Cost of well drilling
• Efficiency in extraction

Fuel transportation • Pipeline infrastructure construction
• LNG import/export facility construction
• Rail line availability for coal transport

Fuel demand • Fuel consumption and storage quantities
• Electric sector environmental regulations
• Renewable deployment

Availability of resources • Gas liquids/dry gas resource mix and availability
• Proven reserves of coal, gas, and oil

Regulations affecting fuel • Coal dust regulations
• Methane emission regulations
• Carbon prices (tax, trading scheme, etc.)

Local versus global market • Globalization of gas commodity and LNG markets
• Number and direction of LNG and coal shipments
• Disconnect between oil and gas prices

Fuel producer activity • Corporate strategies of hydrocarbon companies
• Activities and actions of OPEC and OPEC-like entities
• Corporate layoffs, restructuring, and bankruptcies

Futures pricing • Natural gas futures pricing
• Oil futures pricing
• Coal prices

Other • Public perception and acceptance
• Major catastrophic events impacting available supplies or prices

H Y D R O C A R B O N  F U E L  P R I C E S
What is the future price or price trend of hydrocarbon fuels?
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T R A C K I N G  D R I V E R S  W I T H  C R I T I C A L  T R E N D S  ( c o n t i n u e d )

Factors affecting driver Critical trends to watch

Public opinion and stakeholder/
community pressure

• Shareholder resolutions on sustainability
• Public concern regarding exposures
• Adoption and use of environmental sensors
• Legal challenges
• Social media movements
• Environmental accidents/disasters

Government policies – views, 
opinions, and commitments

• International policies in both developed and developing economies
• U.S. policies
• Political turnover (party majorities in Congress, the Senate, the White House, internationally)
• International commitments, goals, and regulations related to carbon or hydrocarbon fuels use
• Policies related to Life Cycle Analysis of GHGs
• Carbon prices (tax, trading scheme, etc.)

Regulations • International regulations in both developed and developing economies and U.S regulations in 
areas such as:

 – Air quality, solid waste, GHG, water quality regulations
 – Endangered Species Act listings
 – Water sustainability
 – Clean energy/renewable energy policies
 – Nuclear waste disposal/repositories
 – Other nuclear regulations

Scientific evidence and 
breakthroughs

• Research/studies on environmental impacts of energy technologies
• Research/studies on climate change causes and effects

Other • Climate resiliency/adaptation resolutions
• Announced coal and nuclear retirements and new builds
• Policy encouraging or discouraging electrification

E N E R G Y  A N D  E N V I R O N M E N T A L  P O L I C Y
How will energy and environmental policies change in the future?
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Factors affecting driver Critical trends to watch

Economic development • GDP of countries and productivity of economies
• Significant changes in the correlation between economic growth and electricity demand
• Percentage of the population with access to electricity
• Economic disparities (OECD vs. non-OECD, regional, intra-country)

Building codes and standards • Building code standards and policies

Energy consumption of electric 
devices and appliances

• Energy efficiency of technologies (e.g., lighting)
• Consumer electronics development and adoption
• Appliance efficiency standards and policies

Demand-side management • Energy efficiency investments by utilities
• Participation in demand response programs
• Pricing regimes – time-of-use, capacity payments
• Internet of Things adoption

Consumer self-generation and 
storage

• Deployment of distributed energy resources, microgrids, and local energy “systems”
• Regulatory structure – feed in tariffs, net metering
• Market penetration of distributed generation and storage

Consumer perception of grid-
supplied electricity

• Grid resiliency/reliability vs. self-generated resources
• Desired level of resiliency and reliability
• Demand for power quality

Grid technologies • Deployment of smart electronics enabling distributed energy resources/intermittent sources
• Adoption of wires technologies that increase reliability
• Advancements and penetration of DC grid technology

Other • Cost of power from the grid
• Implementation of IT architecture/standards protocols enabling large data transfer and 

common language interfaces
• Fuel switching (electric to gas, gas to electric)
• New business models

D E M A N D  F O R  G R I D - S U P P L I E D  E L E C T R I C I T Y
What will demand be for grid-supplied electricity in the future?

T R A C K I N G  D R I V E R S  W I T H  C R I T I C A L  T R E N D S  ( c o n t i n u e d )
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Factors affecting driver Critical trends to watch

Technology research and 
development

• Development activities at start-ups, incubators, national labs, utilities
• Technology enabler advancements (e.g., materials)
• Technology price curves (e.g., batteries, PV, wind, next-generation nuclear, small modular 

reactors, CCUS, etc.)

Public and private funding • Venture capital funding trends
• Government funding trends

Technology companies outside of 
the electricity industry

• Energy-related investments and technology acquisitions by companies outside the industry 
(e.g., Google, Apple, etc.)

• Non-traditional consumer engagement – bypassing traditional utilities
• Innovation in business models, products, and services

Consumer needs and desires • Consumer behavior trends in response to external drivers (e.g., high or slow economic 
productivity)

• Energy-related buying trends (energy products and services, including IT enabled behaviors)

Other • Cost of power from the grid
• Implementation of IT architecture/standards protocols enabling large data transfer and 

common language interfaces
• Fuel switching (electric to gas, gas to electric)
• New business models

I N N O V A T I O N  A N D  C O N S U M E R  B E H A V I O R
What innovations or breakthroughs will affect the electric industry in the future?

T R A C K I N G  D R I V E R S  W I T H  C R I T I C A L  T R E N D S  ( c o n t i n u e d )



14

G L O B A L  P O I N T S  O F  V I E W

Throughout this process, drawing on discussions with diverse stakeholders, EPRI advisors, and technology providers, as well 
as dozens of third party documents, EPRI identified twenty-two “Global Points of View” that resonated across many, if not all, 
of the scenarios and that characterize the plausible evolution of the energy sector into the 2030s and decades beyond. The 
Global Points of View illuminate current economic, technology, and social trends that appear most relevant to the future of 
energy and are likely to endure. They offer visions of the constraints and opportunities that will arise in supply and demand 
for energy services. They also offer a vision for how a more Integrated Energy Network may evolve.

Through an iterative process, EPRI will continue to stress test these Global Points of View using the scenarios, drivers, and 
critical trends to evaluate their robustness and identify possible revisions to these points of view and, consequently, any 
needed updates to the IEN pathway to the future. The Global Points of View are summarized below.

Global Points of View Very Likely Likely

1. Global economic growth continues 
with more rapid growth in emerging 
economies.

• Global economic growth will continue, 
though at a slower pace than 
historically.

• Growth in emerging economies will 
slow as global population growth 
slows and economies mature.

2. Policy and regulatory choices impact 
virtually all of the Global Points of 
View – economic growth, pace of 
technology innovation, technology 
choice, customer choice, and how 
companies make money.

• Environment and security-driven 
policies combine with economics to 
drive change in how we produce, 
deliver, and use energy.

• Policy affects the rate and focus of 
innovation.

• Regulation influences technology 
adoption and fuel choices. It also 
defines energy markets and potential 
participants.

• Policy coordination will become 
increasingly important as regions 
and countries become increasingly 
connected.

3. Significant reduction in energy’s 
environmental footprint occurs, 
primarily in response to regional 
environmental issues, but 
increasingly as a response to global 
issues such as climate change.

• In most countries, environmental 
attention to tangible, local problems 
related to the energy sector—such as 
air and water pollution—dominates 
over longer-term global concerns.

• Continued rise in attention to water-
energy interactions—especially in 
arid areas—leads to reduction in 
consumptive water use, greater re-use, 
and a shift to alternative supplies (e.g., 
desalination).

• Environmental action is accelerated as 
technology advances reduce the cost 
of acting.

• Global focus is given to long-term 
global climatic change, with the 
steady deepening of international 
cooperation on this topic in response 
to broader social awareness as well 
as improved scientific assessment 
of causes and harms of a changing 
climate.

• Out to the 2050s, standards widely 
seen as acceptable today, such 
as rules on thermal pollution, are 
revised and tightened with broader 
environmental awareness.

4. Global attention makes energy 
production, transport, and utilization 
much more efficient.

• Efficiency improvements in all 
technologies from fuels to end-use limit 
the growth in demand for energy.

• Shifts to electric options from direct 
use of fossil fuels significantly improve 
overall efficiency.

• Policy makers continue to regulate 
efficiency, especially in consumer-
facing products, rather than market 
forces.

• Attention to massive re-use of 
materials and efficiency spreads 
globally by the 2030s, leading to a 
massive reduction in energy demand 
and environmental impacts.
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G L O B A L  P O I N T S  O F  V I E W  ( c o n t i n u e d )

Global Points of View Very Likely Likely

5. Demand for energy services grows 
globally. In emerging economies, 
this leads to increased energy use. 
In developed economies, efficiency 
gains outweigh energy service 
growth, leading to flat or declining 
energy use.

• Global demand for energy services—
such as mobility, lighting, refrigeration 
and charging digital devices— 
increases, especially in emerging 
economies.

• Efforts continue to provide modern 
energy services to the 2-3 billion 
people who lack regular and reliable 
access and to provide electricity to 
the 1.2 billion people who have no 
access.

• Efficiency gains grow in consumer 
products driven by economics.

• Energy growth is slower with more 
widespread convergence and 
slowdown in the global economy.

• Negative growth in electricity and 
primary energy demand is accelerated 
in the advanced industrial economies, 
with flattening of growth in today’s 
emerging economies by the 2030s.

6. Electricity demand grows more 
rapidly than overall energy 
demand, continuing a century-
long trend. Technological advances 
and strengthened environmental 
policies could greatly accelerate 
electrification.

• Electricity demand grows more rapidly 
than energy demand in both emerging 
and developed economies because 
of its convenience, affordability, and 
decreasing environmental footprint.

• Rapid advances in electric 
technologies make them much more 
cost- and performance-competitive.

• Electrification would be further 
accelerated by more stringent 
environmental policy. The more 
stringent the policy, the greater the 
role as the continuously improving 
electric power sector’s reduced 
environmental footprint enables other 
sectors of the economy to reduce their 
footprints.

• Significantly more electrification 
occurs by 2030, driven primarily 
by increased electrification of 
transportation.

• For regions with more stringent 
environmental policies, electricity 
becomes the primary choice for 
personal transport and for space 
heating.

7. The transportation sector transforms, 
reaching much higher efficiency, 
incorporating intelligence and 
communication technologies, 
and moving to low-carbon fuels, 
including electricity.

• Across nearly all countries, 
transportation proves to be one of the 
most difficult elements of the energy 
system to control emissions.

• Driven by rapid change in technology 
and policy, there will be a shift to 
electric, hybrid, and fuel cell vehicles. 
Electricity will have a prominent role in 
transportation post-2030.

• Hydrogen and biofuels will play 
an important role in meeting some 
transportation needs.

• Car-sharing will become very popular 
in urban centers and in emerging 
economies.

• Autonomous vehicles allow more 
efficient use of capital through vehicle-
sharing and also provide energy 
benefits via improved traffic flow.

• By 2030, improvements in 
battery technology coupled with 
environmental policies make electric 
vehicles a preferred choice for 
personal transport.
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G L O B A L  P O I N T S  O F  V I E W  ( c o n t i n u e d )

Global Points of View Very Likely Likely

8. Residential, commercial, and 
industrial customers demand more 
choice and control, better reliability, 
and reasonable cost.

9. Customers increasingly get involved 
in generation, storage, and demand 
response.

• New technologies, services, and 
business models, especially in electric 
power, create the possibility for 
dramatically greater customer choice 
and engagement.

• New and increased expectations 
with respect to comfort, convenience, 
choice, control, and interactions with 
energy providers result in growing 
adoption of distributed energy 
resources, including “prosumer” self-
production.

• The “obligation to serve” is 
reconsidered as more entities become 
involved in energy-related services at 
the consumer level.

• Customer behavior will become 
even more critical in considering 
investments in new technologies, 
innovative products and services, and 
market expansion decisions.

• Across nearly all major economies, 
innovations in big data and markets 
allow consumers to demand greater 
efficiency, informed by detailed 
fuller cycle knowledge of energy and 
environmental inputs to products.

• By 2050s, many customers have 
real-time pricing of energy services 
and actively manage their own full 
portfolio of energy options.
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G L O B A L  P O I N T S  O F  V I E W  ( c o n t i n u e d )

Global Points of View Very Likely Likely

10. A globally diverse energy portfolio 
remains, but differs regionally 
based on indigenous supply and 
environment-related policies.

• Central generation – fossil, renewable, 
and nuclear – continue to play a 
strong role through 2030 and beyond.

• Distributed generation grows rapidly.
• Long distance transmission of 

electricity increases to help match 
intermittent generation with load.

• Electricity storage plays an increasing 
role in addressing daily variation 
in renewable output and providing 
ancillary services.

11. Renewable energy deploys rapidly 
and globally.

12. Central-station generation, including 
nuclear, gas, coal, and renewable, 
serves a critical but evolving function 
in a more diverse energy portfolio.

13. Distributed energy resources 
continue to deploy more widely, with 
a unique role where transmission is 
constrained or does not exist.

• Costs of wind and solar continue 
to drop rapidly with experience, 
becoming cost-competitive in many 
regions without subsidies.

• Integration challenges grow with 
deployment of intermittent resources, 
increasing the value of flexible 
resources (e.g., demand response, 
storage, transmission, smart inverters). 
The Integrated Grid supports more 
renewable deployment.

• In regions that are newly electrifying, 
initial electricity deployment could be 
through microgrids and distributed 
generation.

• Daily and seasonal variation will 
worsen the economics of solar and 
wind until low-cost approaches to 
match generation and load are 
found. Daily variation will be much 
more easily addressed than seasonal 
variation.

• By 2030s, some leading electricity 
markets have >50% penetration of 
wind and solar; by 2050s, many 
markets see even higher penetration 
levels.

14. Hydrogen and biofuels emerge as 
low-carbon options in some regions 
and for specific uses.

• In some regions, small amounts of 
hydrogen and biofuels will be injected 
into existing gas pipeline and fuel 
supply systems to provide modest 
carbon emission reductions.

• An increase will be seen in hydrogen 
(e.g., fuel cells) and biofuels used for 
transportation.

• Hydrogen and biofuels emerge by 
2050 to play significant roles in the 
energy system if stringent climate 
policies are enacted.

• Bioenergy could provide significant 
benefits, including the possibility that 
combined with CCUS it can remove 
CO2 from the atmosphere. This would 
require a stable supply of biomass 
with either low- or no-net emissions.
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G L O B A L  P O I N T S  O F  V I E W  ( c o n t i n u e d )

Global Points of View Very Likely Likely

15. The Integrated Grid provides the 
technical and physical basis for the 
Integrated Energy Network.

16. Integration of system planning 
and customer information enables 
greater efficiency and control.

• The use of sensors becomes ubiquitous 
across the energy system—from 
consumer appliances, to power plants, 
to transportation, to environmental 
monitoring.

• Sound energy policy and regulation 
support modernization of the energy 
infrastructure.

• Integration leads to a significantly 
increased need to process extremely 
large amounts of data quickly and 
provide for rapid response to results.

• Increased data and communication 
infrastructure provides insights 
and operational excellence across 
all systems, making information, 
communication and technology (ICT) 
protocols a critical enabler.

17. Long distance transmission is a key 
enabler of intermittent renewables, 
helping address both daily and 
seasonal variability.

• Long-distance transmission will be 
constructed to connect premium 
renewable resources with load.

• Additional interconnections will be 
built between existing grids and 
systems optimized over broader 
geographic regions.

• Extremely long-distance lines will be 
constructed to link supply and demand 
across many time zones.

18. Higher value is placed on power 
quality and reliability.

• As the modern economy becomes ever 
more dependent on electricity (e.g., 
digital communication and digitized 
operational processes), the value of 
reliability increases.

• As energy systems become more 
integrated around electricity, attention 
to reliability of the power grid rises 
more rapidly than most other parts of 
the energy system. 

• Innovations in big data and systems 
analytics, along with customer 
demands, lead to the ubiquitous use of 
self-islanding and self-healing in the 
distribution grid and microgrids.
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G L O B A L  P O I N T S  O F  V I E W  ( c o n t i n u e d )

Global Points of View Very Likely Likely

19. Connectivity creates new 
opportunities and challenges for 
security and resiliency.

• Integration of energy services around 
electricity draws attention to cyber and 
physical security as central elements of 
national security.

• Extensive data networks and the 
capacity to mine large data sets result 
in privacy becoming a central driver 
of policy and system design and 
evolution.

• Decentralizing the energy system can 
either improve or reduce resiliency, 
depending upon implementation. 
Significant investments are made to 
increase resiliency.

• By 2030s, there have been successful 
cyber-attacks on the energy system—
not just on the grid but also at the 
interface points in the integrated 
energy—leading to a significant 
increase in policy attention.

20. The nexus between electricity, other 
energy sources, and water (e.g., 
Electric-Gas, Energy-Water, Electric-
Hydrogen, etc.) has increasing 
importance.

• Plentiful, low-cost gas in some regions 
will increase the electric sector’s 
reliance on gas, at least near-term, 
driving increased integration of the 
systems.

• Energy-water interface expands 
beyond traditional thermal cooling 
and water treatment, to include water 
uses such as thermal storage and 
energy transport.

• Deep carbon reductions raise the issue 
of whether gas will be clean enough 
in 2050.

• The shale revolution may be limited 
to North America and a few other 
regions due to economic limitations 
and policy choices.

• Electricity will play a central role in 
production and delivery of hydrogen if 
it emerges.
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G L O B A L  P O I N T S  O F  V I E W  ( c o n t i n u e d )

Global Points of View Very Likely Likely

21. Innovation accelerates, with new 
technologies and business models 
increasingly coming from sources 
outside the traditional energy 
industry.

• Information technology permeates 
all aspects of energy production, 
transport, and use. It enables customer 
choice with minimal engagement, 
coordinates vehicles to improve traffic 
flow, etc.

• Rapid change in technology drives 
a corresponding change in market 
structures needed to encourage 
investment supporting a transition to 
an electric system with higher capital 
costs and lower operating costs.

• Compared with earlier eras in the 
energy industries, a larger fraction 
of innovation comes from “outside” 
the energy industry—such as from 
consumer electronics (batteries, solar 
cells), big data, and systems control.

22. Expect the unexpected. Low 
probability, high-impact events and 
step-change breakthroughs become 
the new norm.

• Black Swans: Accidents, attacks, 
storms and other low-probability, 
high-impact events could alter 
direction, potentially affecting society’s 
appetite for energy security, for 
environmental improvement, and for 
specific technologies. 

• White Swans: Fundamental 
technological changes – e.g., low-
temperature fusion, energy/heat 
storage – could fundamentally change 
the future of energy. Social and 
technological changes enabling rapid 
advancement of poorer regions could 
change countries’ futures with respect 
to health, population, and economic 
growth.

• By 2050, the pace and implications of 
climate change will be much clearer, 
although large uncertainties will 
remain. 

• Because of globalization of 
the economy and society, new 
technologies and ideas spread rapidly, 
leading to quick changes in policy and 
business practice—for example, new 
ideas about fracking for natural gas or 
about smart metering.
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