(Preliminary Summary Only -- July 27, 2017)

Clean Energy Future from a Trans-Atlantic Perspective
Martin Lowery, Ph.D.
Executive Vice President, Member and Association Relations
National Rural Electric Cooperative Association
Arlington, VA.

Presented July 20, 2017 to the Conference on Energy and Transportation in the Atlantic Basin:
Implications for the European Union and Other Atlantic Actors
Center for Transatlantic Relations, Johns Hopkins School of Advanced International Studies
Jean Monnet Network for Atlantic Studies

I would like to offer the Conference attendees and members of the Jean Monnet Network three
concepts that may be helpful in addressing the future of energy, transport, trade and security in the
Atlantic Basin: first, the concept of Environmentally Beneficial Electrification; second, the concept of the
Democratization of Energy; and third, the concept of the Dynamic Grid. Taken together these three
concepts begin to define a specific set of solutions to the challenges being analyzed and addressed in
the Atlantic Basin.
Environmentally Beneficial Electrification
We are seeing today significant efforts from multiple sources and agents toward decarbonizing the
electric grid and electrifying the transportation sector. The intensity and content of these efforts varies
significantly between and among the four continents of the Atlantic Basin, and yet we see a common
directional arrow.
First, we can point to an increasingly cleaner electric grid with the rapidly declining cost curve of solar
energy systems and improvement in solar efficiency. Second, we are seeing a movement toward natural
gas for power generation, in significant part due to the shale revolution in North America and,
specifically, the United States. Third, we are witnessing significant advances in energy storage
technology.
At the same time, the emergence of affordable hybrid and all-electric vehicles is increasingly impacting
the transportation system. A recent New York Times editorial cleverly states that “The electric car has

already left the garage.” Volvo, based in Sweden and now owned by the Chinese corporation Geely, has
announced that it no longer will manufacture internal combustion engine vehicles after 2018.
The speed of adoption and technology advances will variably impact each of the four Atlantic Basin
continents, but the movement toward environmentally beneficial electrification will inexorably proceed
forward.
The Democratization of Energy
We are witnessing today the beginnings of a global energy cooperative network that is working toward
the implementation of environmentally beneficial electrification by focusing on advances in renewable
energy and integration of renewables into the grid from a consumer ownership perspective. This
represents a significant new direction in the concept of energy ownership by consumers. The
cooperative business model, well known throughout the world and globally represented by the
International Cooperative Alliance (ICA), an organization established in 1895, is increasingly of interest
to consumers who wish to own and control energy systems – hence the “democratization” of energy.
With specific reference to the Atlantic Basin, energy cooperative growth is occurring on all four
continents.
In the United States, there are 900 distribution as well as generation and transmission cooperatives
making significant advances in this arena with a special emphasis on community solar and community
storage programs. Those cooperatives are supported by an extensive, sophisticated cooperative
network for capital financing, insurance, research and development, power marketing, information
technology, materials supply and back office support. In regard to renewable energy development, the
most advanced program is located on the island of Kauai in the state of Hawaii. Kauai Island Utility
Cooperative (KIUC) is deploying large solar arrays backed by Tesla storage systems to eventually
eliminate diesel generation.
Electric cooperatives throughout Latin American and the Caribbean have projects underway. The largest
electric cooperative in the world, Cooperativa Rural Electrificación (CRE), headquartered in Santa Cruz,
Bolivia, serves almost 500,000 consumers and is deploying large solar arrays. Costa Rica has four electric
cooperatives primarily generating electricity from hydropower and solar power. Argentina has over 500
electric cooperatives, many of whom are pursuing renewable projects. In the Caribbean, Cuba is
developing biofuels for use in electrical generation and is pursuing the development of cooperatives as a
matter of government policy.
The past ten years has seen the emergence of European renewable energy cooperatives, many of who
are now participating in REScoop, a cooperative with 1240 members and 650,000 consumers. Among its
members are the cooperative association Germany, DGRV, with 850 co-ops serving 150,000 consumers;
Enercoop of France, with 10 co-ops serving 23,000 consumers; and Cooperative Energy of Great Britain,
serving 250,000 consumers. Brussels, Belgium is the new headquarters of the Alliance for Rural
Electrification with members across the Atlantic Basin, including NRECA.

U.S. electric cooperatives and German energy cooperatives have recently established the Trans-Atlantic
Energy Cooperative Alliance to share information and best practices. Discussions are underway to
include Latin American energy cooperatives as well.
What is the attractiveness of the cooperative model to today’s energy consumer?
The cooperative business model operates with a consistent set of principles adopted globally through
the ICA: voluntary and open membership; democratic member control; member economic participation;
autonomy and independence; education, training and information; cooperation among cooperatives
and concern for community. In addition, cooperatives are based on the values of self-help, selfresponsibility, democracy, equality, equity and solidarity.
The Dynamic Grid (Technology and Infrastructure)
In order for environmentally beneficial electrification to take hold and for democratized energy
institutions to maximize their value, grid modernization is essential. Historically, the electric grid has
supported one-way flow of electricity, from the generator, through the transmission and distribution
systems and finally into productive use. Central station generation was the primary and, in many cases,
the only source of electricity. Today, distributed energy resources (DER) are becoming more prevalent.
Some renewable energy projects, such as utility-scale solar and wind, still follow the central station
generation model, but many more projects are localized. This necessitates the ability to handle two-way
flow of electricity and two-way flow of data. The grid, in other words, becomes an “agile fractal grid,”
with the ability to isolate sections of a distribution system for protection purposes and to provide a
continuous flow of power from distributed resources when central station power is unavailable.
This re-engineering of the grid requires the addition of multiple new approaches, including microgrids
and dynamic distribution networks.
A microgrid is a group of interconnected loads and resources that can operate on a stand-alone basis.
Microgrids may also be integrated into a central grid and connected and disconnected in real time. In
the state of North Carolina, Roanoke Electric Cooperative has developed the state’s first gridinterconnected microgrid on an island that they serve and have another mainland microgrid in
development. The island microgrid is an exercise in community resilience, protecting a community that
is often in the path of offshore storms, and can be used for demand response, energy arbitrage and
ancillary services in the regional power market. The resources in the microgrid include a 3 MW diesel
generator, a TESLA 500 kW / 1 MWh battery, 15 kW of solar, and 300 internet-connected consumer
devices (thermostats and water heaters). These resources also can reduce reliance on the main power
grid during times of high demand when the island reaches its peak population in the summer. It also
serves as an opportunity to test the integration of this technology as the state’s electric cooperatives
look to use the concept elsewhere.
As microgrids begin to populate geographies, the ability to optimize their performance for grid stability
and reliability will require the creation of dynamic distribution networks with control and information
technologies that operate in real time. This becomes a critical engineering education challenge, with the

likelihood that it can best be achieved through a collaborative trans-Atlantic process. It will be
particularly interesting to compare approaches developed in the Americas to those being developed in
Germany as critical to the German energy transformation (Energiewende).
Finally, the electrification of the terrestrial transportation sector in the Atlantic Basin will, in many cases,
necessitate the development of grid-tied transportation systems. Decisions need to be made on the
location and ownership of electric vehicle charging stations as well as the role that electric distribution
system operators (DSOs) play. In that context, the electric cooperative can be considered the original
DSO.
The three concepts of environmentally beneficial electrification, the democratization of energy and the
dynamic grid can be demonstrated to be practicable in two current applications in the United States:
community solar power and community storage.
Community Solar Power
The community solar model is particularly attractive for electric cooperatives, given that cooperatives
are by design consumer-centric organizations. Electric cooperatives across the United States are
embracing the community solar model as central to their solar development programs. As these
programs become more established and interest grows, the arrays are growing in size. Those already
online average a little over 200 kW, but those currently in development are averaging closer to 600 kW,
with several new arrays in the 1-2.5 MW range. Several pioneering electric cooperatives today have
already expanded their original projects or added additional arrays as strong member participation and
interest drives expansion of their community solar programs. Most community solar participants are
residential consumers, which matches well with cooperatives that sell the majority of their power to
residential member-owners.
Given their lower consumer density, rural areas often lack options for sales, installation, and
maintenance from third-parties for rooftop PV solar. In these areas, a community solar program can
offer a competitive or superior service. Some cooperatives have chosen to construct and operate their
own community arrays, often with financing and business support from federated organizations in the
electric cooperative network. Other cooperatives have chosen to work in close partnership with solar
developers, focusing on running their community solar program but leaving it to their partner to build
and operate the arrays. Some cooperatives have done both, working with a partner on their first project
to gain experience and then pursing the next on their own as their program expands.
Business models such as utility-scale or community-scale solar systems are generally much more costeffective than rooftop solar systems. Even small community solar arrays are typically larger than those
installed on residential and commercial rooftops, and they can be optimally sited both to capture
sunlight and for interconnection with existing electric infrastructure. These arrays are scalable based on
consumer interest; and because all of the generated power flows onto the grid, they provide more
reliable and predictable generation from the standpoint of the local electric cooperative that can
integrate this solar capacity into their resource and reliability planning. Finally, the cooperative handles
all installation, operations and maintenance requirements.
The Power of Community Storage

The 50 million residential electric water heaters in the United States collectively represent a significant –
and vastly underutilized – energy storage resource capable of leveraging substantial environmental and
cost benefits.
This represents a new initiative designed to promote sustainable growth in a community-based
approach to energy storage. Through the aggregation of distributed energy technologies and home
appliances, electric cooperatives are developing community storage programs to increase energy
efficiency, better integrate renewable energy resources onto the grid and reduce the monthly electric
bill to cooperative members. Large capacity water heaters can be enabled to make immediate use of
wind and solar energy to heat water to high temperatures, analogous to a large battery. The water
heaters can be shut down when the wind is not blowing or the sun is not shining. One such community
storage program has been able to store a gigawatt of energy each night by controlling the electric
resistance water heaters of 65,000 end-use members.
Electric cooperatives have been controlling large water heaters for decades in order to reduce demand
at peak times, which also reduces electric bills. A community storage program using advanced water
heaters can optimize the power grid by shaping demand and can integrate more renewable resources.
Smart, grid-connected electric water heaters represent a promising possibility for a more efficient, more
economic and ultimately lower-emissions electricity system.
It is not a far stretch of the imagination that grid-tied transportation becomes a straightforward
extension of the existing work on community solar, community storage and microgrids through
community-based decisions. In the Atlantic Basin, technology choices, affordability and implementation
approaches will most certainly vary; but the concepts will remain common throughout.

Introduction to NRECA and NRECA International
NRECA is the national trade association representing U.S. electric cooperatives. Electric
cooperatives are an integral part of the $364 billion U.S. electric utility industry, providing safe, reliable
and affordable energy to their consumer-members on a not-for-profit basis. Unlike investor-owned
utilities, which seek to generate profit for outside investors, electric cooperatives are owned by the
people they serve and put their interests first. This fundamental difference shapes everything that
they do.
America's 838 distribution cooperatives provide electricity to an estimated 42 million people in 47
states. Their service territories, which collectively cover 56% of the nation, are highlighted in this map:
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Distribution cooperatives are the foundation of the U.S. rural electric cooperative network. They deliver
electricity and other services to retail customers – residential, agricultural, commercial and industrial.
Generation & transmission cooperatives (G&Ts) provide wholesale power to distribution cooperatives
through their own generation or by purchasing power on behalf of the distribution members.
In addition to electric service, electric co-ops are deeply involved in their communities, promoting
development and revitalization projects, small business support and expansion, job creation,
improvement of water and sewer systems, broadband services and assistance in delivery of health care
and educational services.
Today’s electric co-ops:





Own assets worth $164 billion
Own and maintain 2.6 million miles, or 42%, of the nation’s electric distribution lines
Deliver 11 percent of the total kilowatt hours sold in the U.S. each year
Employ 72,000 people in the U.S.

For more than 50 years, NRECA International has been a global ambassador for rural electrification and
the cooperative business model, working in developing countries to help governments and their citizens
bring electricity to rural places, leading to improvements in education, healthcare, safety and economic
opportunity. NRECA International is a not-for-profit non-governmental organization incorporated in
1962. Over the years, NRECA International has worked in 43 countries bringing electricity to over 120
million people. Our team assists with all stages of planning for and executing both on-grid and off-grid
electrification projects. In addition U.S. electric cooperatives donate their leadership, skill and time to
help us empower communities around the world.
Today, NRECA International is working in Haiti, Liberia, Ghana, Uganda, Kenya, Ethiopia, Bangladesh and
the Philippines.

