TRANSFORMING TOMORROW:
PARTNERS FOR GLOBAL IMPACT

A MESSAGE
FROM
DEB FRODL
“Ecomagination is more than
just a technology portfolio;
it’s the way we do business,
and it is part of our culture.”
- Deb Frodl, Ecomagination Global
Executive Director

As a 130-year-old technology company, GE has
always believed in progress—in taking risks to improve
our technology and build a brighter future for our
customers and the world around us. From the invention
of the first practical incandescent light bulb to building
America’s first central power station, the GE tradition of
life-changing innovations is unparalleled.
A decade ago, we decided that meant redefining
what it means to be green, so in 2005, we launched
Ecomagination. We adopted Ecomagination as our
business strategy to provide cleaner technology solutions
that improve resource efficiency and economics for
our customers, and to improve efficiency in our own
operations. Our vision was to make a global impact on
environmental outcomes and economic growth.
Over the last ten years, we have seen that improving
efficiency to reduce environmental impact while
enhancing business performance—for our customers
and for our own operations—has been a winning
strategy, and we have made incredible progress. What
began as a $700 million annual investment in cleaner
research and development (R&D) has matured into $15
billion invested from 2005 to 2014. Ecomagination is
more than just a technology portfolio; it’s the way we
do business, and it is a part of our culture.
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Today, 1.2 billion gallons
of wastewater are treated
by ZeeWeed™ membranes
every day.

Every year, GE strives to champion new technology
that pushes the boundaries of efficiency as an essential
part of the high-performance solutions we offer to
our customers. Nearly 8,000 employees have joined
the Ecomagination Nation, committing to personally
help decrease GE’s carbon footprint and energy and
water consumption. By the end of 2014, this strategy
generated more than $200 billion in revenue, reduced
our greenhouse gas (GHG) emissions by 31 percent
compared to our 2004 baseline, and reduced our water
use by 42 percent compared to our 2006 baseline. GE
has expanded the Ecomagination commitments to 2020
and will invest an incremental $10 billion in cleaner R&D
and further reduce our carbon footprint by another 20
percent off the 2011 baseline.
Ecomagination technologies have led to positive
impacts for our customers. GE’s Ecomaginationqualified Evolution Series™ locomotives have saved
customers $98 million in fuel costs since 2005 by
avoiding 41 billion gallons of diesel fuel use through
increased efficiency. Along the way, they’ve avoided
463,000 tons of carbon dioxide (CO²)—that’s the same

GE Ecomagination / p. 6

amount of avoided emissions that could be achieved
by planting nearly 400,000 acres of forest. Another
example is GE’s Ecomagination-qualified ZeeWeed™
membranes. Since 1995, ZeeWeed™ membranes have
been hard at work treating industrial and municipal
wastewater to enable this water to be reused.
Today, 1.2 billion gallons of wastewater are treated
by ZeeWeed™ membranes every day.
No other technology company in the world is as well
positioned to provide this type of innovation. By using
the GE Store—the phrase we use to describe the
synergies created by bringing together diverse global
industrial businesses under one roof—we combine the
best of GE business technology, markets, and intellect.
We invest in technical and business model innovation
across GE businesses, in GE’s eight global research
centers, through venture investments in innovative
start-ups in our industries, and through open
innovation with researchers and innovators around the
world. For example, GE Global Research has enabled
us to apply technologies and insights from other fields
to make our Ecomagination-qualified wind turbines

even better. We use imaging algorithms designed for
the healthcare system in sensors embedded in our
wind turbine blades. We use gearbox innovations
from our locomotive business, control systems from
aviation, and we apply computational fluid dynamics
modeling from gas turbines to wind turbines.
In 2015, we are celebrating the tenth anniversary of
Ecomagination and what we’ve accomplished through
this strategy. But it is more than that—it’s about
looking ahead and doing better. It’s about accelerating
our efforts and working with others to tackle today’s
toughest challenges, not just the challenges we
committed to help solve a decade ago. Developing the
next generation of economically and environmentally
beneficial solutions is no easy task. The resource
challenges that we committed to ten years ago persist,
and new challenges have emerged that will require
new inspiration and greater resolve.
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GROWING
RESOURCE
CHALLENGES

Figure 2. Going up—population, gross domestic product (GDP), and incomes expected to rise

Population Growth

Economic Growth

Todays’ global population level of 7.2 billion will grow
to 8.4 billion by 2030, an increase of 1.2 billion people
on the planet. Ninety-one percent of the increase will
occur in the developing world.

The size of the global economy will increase by $24.3
trillion (2010 USD) between 2014 and 2030. Over 60 percent of this growth will occur in the developing world.
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Per Capita Income Growth
Growing populations and economies will push up income levels.
Between 2014 and 2030, global per capita incomes will rise by 52 percent.
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The world economy has expanded in the last decade.
In 2005, world gross domestic product stood at $56.8
trillion (2010 USD). By 2014, the size of the global
economy reached $73.8 trillion. That’s an increase
of 30 percent. Emerging and developing economies
accounted for 70 percent of global economic growth
over the last decade. The global economy doesn’t show
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Over the last decade, our global economy and
ecosystem have also become increasingly complex
and interconnected. The incorporation of information
technologies into all aspects of life—even our industrial
machines—and the increasing integration of our global
economics, along with the tightening linkages between
our planet’s natural resources, has created a world
that is connected in new and different ways. Data
shows that the linkage between materials consumption
and income levels has strengthened in the twenty-first
century. Economic and environmental challenges have
become intertwined too. In this integrated world, rising
GHG emissions from power plants in Asia impact all of
us; water scarcity in the Middle East affects global oil
markets; and the drive for more energy resources in
the United States impacts the world when it unleashes
new ways to produce oil and gas for everyone.

Population Growth (2014–2030)

signs of slowing. By 2030, GE expects the size of the
world economy to reach $98.1 trillion. That’s another 33
percent increase, with 60 percent expected to occur in
the developing world.ii
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Population increases, the rate and pattern of economic growth, technology innovation, and increasing
interconnections have created growing pressure on
global resources over the last decade. The world’s
population has been on the rise. In 2005, the global
population level stood at 6.5 billion. Now, a decade
later, the world population has reached 7.2 billion.
Eight hundred million people have been added in just
the last ten years—and 95 percent of the population
growth has occurred in less developed regions with
lower income levels and less access to water, energy,
and food. The United Nations Population Division
believes that the next 15 years will bring more of the
same, projecting that global population will grow by
another 1.2 billion by 2030.i
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Source: United Nations Population Division, World Population Prospects: The 2012 Revision, Medium Fertility Scenario.
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Figure 3. Global per capita materials use and income (1950–2010)

Per Capita Materials Consumption and Income Levels

31.3

Per capita materials consumption and per capita
incomes were correlated throughout the twentieth
century. Since the turn of the century, the linkage
has strengthened, and they have grown in tandem.
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Source: Krausmann et al., “Growth in global materials use, GDP and population during the 20th century,” Ecological
Economics 68, no. 10 (2009): 2696–2705. Data version 1.2, revised August 2011. Population data from United Nations
Population Division, Change to World Population Prospects: The 2012 Revision. Income data from GE.
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Within the next decade,
one-third of the world’s
population will live in
water-stressed regions.
Global water supplies are strained. Seven hundred
and fifty million people around the world lack access
to safe drinking water today, and 1.2 billion people
live within water-stressed regions. Within the next
decade, one-third of the world’s population will live in
water-stressed regions.iii Water is also a basic input
to the global economic system and is essential for
agricultural and industrial production. Global industrial
water demand alone is expected to increase by 250
percent by 2030.iv Energy, too, is a precious commodity
in an increasingly resource-constrained world. Over the
last decade, global energy demand rose from 11,400
million tons of oil equivalent (Mtoe) to 13,600 Mtoe.
That’s an increase of 20 percent. In the decade ahead,

the rising tide of world population and economic
output will push energy demand up another 20 percent
to 16,300 Mtoe.v
Until now, economic growth has translated into greater
resource consumption, which has in turn led to greater
environmental impact. This must change. The local
and global environmental impact of energy and water
use is a great concern, and we need to decouple
economic growth and environmental impact. The
fight against climate change has become a defining
feature of our times. Over the last ten years, global
CO² emissions from energy production have risen
to 29,259 million tons (Mt). On the current trajectory,
in the next 15 years, CO² emissions are expected to
rise another 30 percent to 38,048 Mt.vi Stemming the
rising tide of GHGs will require less carbon-intensive
energy technologies and new approaches to energy
production and consumption. New innovations and
smart policies will be required to break the connection
between economic growth and climate change.
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Figure 4. 2013 global water stress map

Global Water Stress
Water is a critical natural resource. Water stress is
present around the world and is expected to intensify
over the next decade in the presence of rising economic
and population levels.
The baseline water stress indicator estimates the
de-gree to which freshwater availability is an ongoing
concern. High levels of baseline water stress are
associated with increased socioeconomic competition
for freshwater supplies and heightened political attention
to issues of water scarcity.
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1.2

billion people living with water stress

Source: World Resources Institute (WRI) Aqueduct Project. Data provided by The Coca-Cola Company.
Hydrologic modeling performed by ISciences, L.L.C.
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ECOMAGINATION
PARTNERSHIPS

Innovations over the last decade have created
new opportunities as we confront today’s global
resource challenges; but these challenges cannot be
confronted alone. We all have a role to play. Technology
companies like GE have the ability to harness their
global innovation networks to find new solutions in
unexpected places. That’s what we plan to do. We can
leverage our Ecomagination strategy to accelerate
innovation in clean and more efficient solutions for
our customers. We can develop solutions that bring
together the best of the physical and digital worlds to
harness the capabilities of mind and machine in order
to increase resource productivity and help the planet
do more with less. But we only have one part of the
solution, and that’s not enough.
Innovation in today’s world will require collaboration
and commitment from those who have different
perspectives and alternative solutions, but a common
drive to make the world a better place. We are
expanding the focus of Ecomagination to include
global strategic partnerships designed to address the
world’s most pressing economic and environmental
challenges. In 2015, we are committing to launching
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strategic partnerships with global leaders to find
commercial solutions to some of the world’s toughest
energy and environmental challenges. We believe that
industry innovation will lead the way to bring cleaner
technology solutions to the market, and that together
we can develop solutions that will transform tomorrow.
This is the future of Ecomagination at GE. We have
brought together the best of GE and the best partners
to collaboratively create the innovation that will help
transform tomorrow. As Ecomagination enters its next
decade, we are focused on delivering on the promise
to power productivity and achieve progress on an
even greater scale. We have always been hard at
work innovating in our labs and factories, and on the
ground with customers. Now, with our partners, we are
committed to work together to help build the solutions
needed to power the world in the next decade and
beyond. Join us as we work to help create a future that
will enable the world, and everyone in it, to thrive. The
future has just begun, and the best is yet to come.

We have brought together the best of GE and the best partners to collaboratively create the innovation that will help
transform tomorrow.
GOLDMAN SACHS

MWH GLOBAL

GE and Goldman Sachs will work together to identify
new opportunities to deploy capital and develop
innovative financing models for water projects around
the world. In many markets, aging or inadequate
water and wastewater infrastructure are potential
risks to sustainable growth efforts, but there is a
compelling opportunity to harness financial markets
to address these challenges. This partnership will
combine GE technical and business model innovation
with Goldman Sachs leadership in global investment
banking, securities, and investment management
and financial services to identify and deploy global
water infrastructure projects, and where relevant and
appropriate, explore more creative financing models
and structures to promote water reuse and energyneutral wastewater for these projects.

GE and MWH Global, a leading engineering, consulting
and construction firm, will work together to develop
new water reuse and energy-neutral wastewater
projects using innovative business models, and to
convene communities in order to share information on
the benefits of water reuse. This partnership will bring
together a comprehensive offering of water treatment
equipment and energy recovery systems from GE,
coupled with the delivery portfolio of MWH Global
that spans planning and design through construction
and asset operation. Through a shared commitment
to technology-focused solutions, the partners will
advance both direct and indirect reuse, more holistic
management of our watersheds, and creative solutions
that produce the new water necessary to meet the
expansion of our cities and growing populations
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TOTAL

INTEL

GE and Total have come together in an effort to
develop hybrid clean energy systems aimed at bringing
renewable energy to regions with limited or no access
to power. Providing clean, reliable, and affordable
energy to businesses and their communities will improve
global energy access and strengthen new economic
opportunities in the developing world. GE and Total will
work to develop integrated hybrid renewable energy
systems; finance and implement a pilot plant for
industrial operations in regions without reliable access
to power; and scale a successful system from regional to
international markets. The partnership will first pursue
solutions that combine solar, natural gas, energy storage,
and integrated control systems. Initially, the project
will target deployment in remote regions of Africa with
the ultimate goal of reducing diesel consumption and
promoting renewables in other areas.

GE and Intel will develop Brilliant Factory solutions
that harness the Industrial Internet to reduce the
environmental impact of manufacturing operations
and of the lifetime use of products, all while improving
economic performance. The partners will pilot solutions
within their own operations and will share information
on successful approaches and impacts, hoping to
ultimately boost resource productivity in manufacturing
facilities around the world. This partnership will
combine GE’s Industrial Internet platform, Predix, with
Intel’s connectivity and computational capabilities
in some of the world’s most advanced and diverse
manufacturing facilities, to develop and demonstrate
solutions that can enable improved environmental and
economic performance across the manufacturing sector.

BHP BILLITON
WALMART
GE and Walmart will work together to innovate novel
energy solutions that enhance business performance
and minimize environmental impact. Together, they
will develop new processes and technologies; test pilot
and deploy solutions within their own operations; and
will scale solutions through their expansive networks
to magnify impacts. Successful solutions will be
integrated into streamlined experiences and shared,
fostering widespread implementation.

NOTES
i

United Nations Population Division,
World Population Prospects: 2015 Revision (2015).

ii

General Electric economic forecast.

iii

World Health Organization and UNICEF Joint		
Monitoring Programme, Progress on Drinking
Water and Sanitation: 2014 Update (2014)
Organization for Economic Cooperation and
Development, Environmental Outlook to 2050 (2012).

iv

GE estimate based on 2013 data from the World Bank.

v

GE estimate based on information in International
Energy Agency’s World Energy Outlook 2014 (2014).

vi

International Energy Agency, World Energy Outlook
2014 (2014), Current Policies Scenario.

Through their Ecomagination partnership, GE and BHP
Billiton will seek to develop technologies to reduce the
use of emissions-intensive forms of energy in mining
operations. As part of this partnership, GE and BHP
Billiton will evaluate mining operations in a concerted
effort to maximize efficiency, to optimize energy flows,
and to develop system-level approaches. The partners
will share these best practices to improve sector-wide
economic performance.

STATOIL
MWH GLOBAL
GE and Masdar will work together to implement
energy-neutral wastewater treatment technology in
the Middle East. The project will serve as an industrial
demonstration of this process. The partners will deploy
the pilot in the Middle East, after which GE and Masdar
will scale the solution across the region, helping to
reduce the carbon footprint of water treatment and to
expand the availability of treated water for reuse.”
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GE and Statoil will continue to expand our joint
technology-focused program to optimize oil and
gas production while reducing flaring, CO², methane
emissions, and water use. Initiatives for 2016 will
likely include offshore projects and additional testing
and development of emissions reduction–focused
programs. The Statoil collaboration illustrates that with
dedicated focus, partnerships can produce tangible
and impactful results.
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www.ge.com/ecomagination
www.gesustainability.com/2014-performance/ecomagination
@ecomagination
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