United States - Brazil Energy Collaboration

Fernando de Noronha:

100%

Renewable Energy Island

© 2017 Renewables 100 Policy Institute
-1-

© 2017 Renewables 100 Policy Institute

Acknowledgments

The Renewables 100 Policy Institute would especially like to acknowledge our primary partners
on this project for their efforts: The United States Consulate General Recife and the State of
Pernambuco Secretariat of Environment and Sustainability. We also thank the United States
Department of State for making this project possible.
We additionally extend our gratitude to the following additional entities for their support of the
April 2017 kick-off conference:
Co-organizers: UPlanet, United States Department of Commerce
Patronage: enel, Electrobras, Brazilian Federal Government
Supporters: Alfandega, Prefecture of Recife, Celpe, Compesa, Moura, Serttel,
Casa Dos Ventos
Institutional Partners: Porto Digital, Cesar, Bluesun Brazil, Abinee,
Absolar, Green Eletron, Nos Coworking
Coordination: Sinspire
For their support on the July visit to Fernando de Noronha, we greatly appreciate Celpe,
Compesa, and the Island Administration.
Finally, we thank the US Delegates and Brazilian experts cited in this report for their time,
knowledge, and efforts throughout the project and for their contributions to this report.
About this Report
The report was published by the Renewables 100 Policy Institute, a 501(c)3 nonprofit
organization. Our mission is to study and accelerate the global transition to 100% renewable
energy in ways that are efficient, ecological, and benefit the most people.
Published October 2017
© Renewables 100 Policy Institute

Authors:
Diane Moss, Renewables 100 Policy Institute Founding Director
Angelina Galiteva, Renewables 100 Policy Institute Founding Board Chair
Photographs/Videos & Graphics:
Matthias Bank, Renewables 100 Policy Institute Media & Outreach Director

-2-

© 2017 Renewables 100 Policy Institute

Table of Contents
Executive Summary

4

Full Report

12

Background

12

Why Make Fernando de Noronha a Showcase for

14

100% Renewable Energy Solutions
Institutions Represented

15

Phase 1: Capacity Building Workshop

15

Phase 1: Overview
Phase 1: Day by Day
- Day 1: Focus on the Business Sector

17

- Day 2-3: General Program: Building Capacity In Renewable Energy

23

- Day 3: Intensive Workshop on Fernando de Noronha:

37

100% Renewable Energy Island
- Workshop - Overview

37

- Workshop - Group Reporting In Detail

38

Phase 2: Creating an Action Plan

54

Site Visits
- Celpe (Utility)

55

- Desalination Plant

58

- Waste Treatment Facility

60

Discussion, Recommendations, Next Steps

62

- Technologies

63

- Policies

66

- Case Studies

67

- Partnerships

68

- Recommendations and Next Steps

68

Attachment A – Fernando de Noronha: Basics + Energy Facts and Figures

73

Attachment B – Case Studies

78

-3-

© 2017 Renewables 100 Policy Institute

Executive Summary
A United States-Brazil partnership between the United States Consulate General
in Recife, the Pernambuco Secretary of Environment and Sustainability, and the
non-profit Renewables 100 Policy Institute has been forged to advance knowledge
exchange on clean energy best practices, as well as to lay the groundwork to demonstrate lessons learned on the island of Fernando de Noronha, a World Heritage Site off
the coast of Pernambuco, Brazil. Specifically, the partnership has aimed to create an
initial action plan for showcasing innovative clean technology solutions and transforming the island into a model for transitioning to a carbon neutral, 100% renewable energy system across sectors, including electricity generation, transportation fuels, water
desalination and treatment, and waste management.
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Fernando de Noronha

would be the first region in Brazil, and among the first
in Latin America, to change its energy supply from being almost entirely dependent
on imported fossil fuels to one reliant on 100% local renewable energy without adding
hydropower. In so doing, it would aim to protect its environment, bolster its economy,
and show the region and the world best practices for adopting an all renewable energy
system.
This project took place over two phases, with expert delegates from the
US participating in both.
High level participants from the US included representatives from industry (e.g.
Tesla/Solar City, GE, 8 Minute Energy,) government institutions (e.g. National Renewable Energy Laboratory, US Department of Commerce, California Energy Commission, California Independent System Operator, Hawaii’s State Representative and Office of Economic Development), and research (e.g. University of
California Los Angeles, one of California’s leading academic institutions in sustainability).
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Phase 1:
Capacity Building for Technology, Financing and Regulatory Innovation

The collaboration kicked off in April 2017 with a three-day capacity building
conference titled Renewable Energy and Interconnected Innovations: New Markets
for the 21st Century. During this event, Brazilian and several US energy experts shared
their insights with more than 200 key in-country stakeholders from across the electricity,
transportation, fuels, and water sectors on how to transform energy systems to 100%
renewable energy. Capping off the event was an intensive workshop for a select group
of 50 participants focused on the key issue areas of technology, financing, and regulatory frameworks that must be addressed to effectively transition the current fossil based
energy system on Fernando de Noronha to one built on sustainable, renewable
resources.
download program
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Phase 2:

Creating an Action Plan

Over the following 4 months, the project partners worked with the key points and recommendations made in Phase 1 to set up Phase 2 of the project, which centered
around a follow-up technical visit to the island of Fernando de Noronha in July 2017 by
a second delegation of ten US energy experts to learn more about the island’s energy,
water, and waste systems. They became key participants in a US-Brazil Working Group
that was tasked with distilling the information gathered over the course of the project,
identifying strategic partnerships, and formulating recommendations and next steps to
advance Pernambuco Fernando de Noronha’s 100% renewable energy transition.

Outcomes
Site Visits
The US delegation visited the following facilities on the island of Fernando de Noronha:
• The power utility Celpe’s diesel generating faciltity, two solar photovoltaic power

plants, and electric van and stand-alone solar vehicle charger.
• Desalination facility
• Waste treatment plant

Technology Solutions
The Working Group identified several technologies as having the potential to play a key
role in a successful 100% renewable energy action plan:
• Solar PV – and possibly solar thermal for hot water heating
• Bioenergy
• Battery storage
• Energy and water efficiency upgrades (e.g. for water and for buildings)
• Upgrading and Renovating the Water Desalination facility on the Island
• Microgrid controls
• Digital solutions, e.g. a commercial internet platform and online mapping of projects

and resources
• Electric vehicles for all types of transportation, with commitment to improved road

maintenance being a simultaneous requirement.
• Possible additions are small-scale wind power, if demand and environmental safety

permits, and wave power, if enough resources are available.
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Executive Summary
Policies and Case Studies
The Working Group also affirmed the policy recommendations made in Phase 1, along
with presenting useful case studies from California and Hawaii, as well as practical
examples from California industry experts’ efforts on other islands.

Partnerships for Success
Several strategic partnerships were also pledged or proposed to advance the plan. One
was already established between California and Pernambuco during the formation of
the project - the Under 2 MOU, which is a subnational agreement that was spearheaded by California and Baden-Württemberg, Germany that commits signatories to reducing greenhouse gas emissions 80-95% below 1990 levels, or to two tonnes per capita,
by 2050, and which Pernambuco signed in 20151.
Other partnerships proposed by the Working Group included:
• Pledges by several entities at the local level (e.g. Celpe, the University of Pernam-

buco and the Administration of Fernando de Noronha)
• The State of Hawaii and the State of Pernambuco agreed to explore formalizing

an agreement to collaborate at the government and business-to-business levels on
advancing renewables and other clean energy technologies.
• U.S.-Brazil collaboration and knowledge exchange on grid operations involving

the California Independent System Operator (CAISO, EPE and others)
• U.S.-Brazil collaborative professional training program for the work force of the

future to support the rapid growth of renewable energy technologies.
• Public-private partnerships with various US companies that would develop rele-

vant projects on the island of Fernando de Noronha.

Recommendations and Next Steps
The following were 5 recommendations and next steps identified over the course of
this process:
Recommendation 1:
Set a firm 100% renewable energy goal along with an aim to contract a large percentage quickly and with tangible milestones along the way across a range of sectors.
Next Step: Consider mandating a target of 100% renewable energy economy-wide
for the island of Fernando de Noronha, with swift implementation of complementary
provisions and renewable energy contracts that support the goal.
1

www.under2mou.org
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Executive Summary
Recommendation 2:
Gather more technical data, in order to refine a comprehensive 100% renewable energy
transition plan for the island across sectors that optimizes economic and environmental
benefits.
Next Step: Fund an in-depth technical feasibility study on transitioning the island to
100% renewable energy.
Recommendation 3:
Build political will and buy-in through ongoing facilitated multiple stakeholder
knowledge exchange and through quickly building on the number of early projects that
demonstrate successful clean energy solutions.
Next Step: Continue to regularly (e.g. bi-annually) convene the facilitated process
established during this program, with tangible goals of completing renewable energy projects, refining and implementing the 100% renewable energy transition strategy, and leveraging the partnerships identified during this process to implement clean
energy projects that demonstrate early success.
Recommendation 4:
Enact appropriate policies, regulations and incentives for technology, policy and
financing innovation to accelerate and optimize the island’s energy transformation.
Next Step: Review at the state and national levels, and where possible, advance the
specific policies and regulations recommended at the Phase 1 April intensive workshop,
which address not only policy but also technical and financing challenges.
Recommendation 5:
Engage the local community through education and training to create goodwill,
acceptance, and most importantly, employment opportunities.
Next Step: Refine educational outreach and training strategy that leverages local
leaders (e.g. OEMs, utilities, government, schools, NGOs, artists) in their capacity to get
the whole island community on board.
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Full Report
Background
The idea for this initiative first came out of a visit to Pernambuco in November 2015 by the
Renewables 100 Policy Institute Founding Board Chair, who was traveling at the invitation
of the U.S. Department of State as a renewable energy expert speaker. Meetings with
the U.S. Consulate in Recife, the Pernambuco State Secretary of the Environment and
Sustainability and others made clear that there was great interest in forging deeper collaboration on climate and clean energy between Pernambuco and Renewables 100 Policy
Institute’s home state of California, as well as the rest of the United States. There were
many compelling parallels identified between California and Pernambuco, including an
arid climate, dense coastal cities, sensitive habitats, and an ambitious approach to clean
energy advancement that exceeds the national status quo.

Pernambucco “Fontes solar 2” © enel

California Valley Solar Ranch

© SunPower

Within a couple of weeks following the 2015 visit, the Pernambuco state government
formalized cooperation with California by signing the Under 2 MOU, a global partnership
of subnational authorities spearheaded by the Renewables 100 Policy Institute and created by the states of California and Baden-Württemberg in Germany1. The agreement
commits subnational governments to reducing greenhouse emission 80-95% below
1990 levels, or to under 2 tonnes per capita, by 2050 through clean energy investments.
In December 2015, the Under 2 MOU was presented as a key component of the COP
21 negotiations in Paris.
To begin taking the agreement into action, over the following year, the U.S. federal government and Renewables 100 Policy Institute coordinated to bring California energy
policy and industry experts to Pernambuco and vice versa to continue the knowledge
exchange.
1

www.under2mou.org
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Out of this process, the Pernambuco Secretary of Sustainability and the Environment,
the Renewables 100 Policy Institute, and the U.S. Consulate General in Recife determined that an ideal first tangible, visible, and impactful demonstration of this international collaboration and bilateral implementation of best practices on transitioning
to renewables would be to support Pernambuco’s vision to transition the pristine,
ecologically sensitive island of Fernando de Noronha to 100% renewable energy.
The U.S. Department of State supported this endeavor with a grant to the Renewables
100 Policy Institute to coordinate first steps in this effort. Over the next several months,
the project gathered experts from California to meet with Brazilian counterparts in
Pernambuco. Also brought into the exchange were top energy leaders from Hawaii –
which as an island state with the U.S.’s first 100% renewable electricity mandate, clearly
has relevant experience – along with experts from U.S. federal government, private U.S.
companies, and the U.S. labor sector.
The effort to transform Fernando de Noronha’s energy system to be renewable energy
reliant builds on other previous U.S. government initiatives, including research conducted by the U.S. Department of Energy’s National Renewable Energy Laboratory in 2010,
which examined ways that Fernando de Noronha could manage water and energy supplies more sustainably.
This project also builds on the U.S.-Brazil Energy initiative, launched by the State Department’s Bureau of International Information Programs (IIP) in partnership with the
American Council on Renewable Energy (ACORE), which has connected energy practitioners and policymakers in Brazil with their U.S. counterparts and has fostered conversations on cutting-edge developments in renewable energy technology, financing, and
policy. The Fernando de Noronha collaboration aims to capitalize on these relationships
and move the campaign from exclusively dialogue to action.
Additionally, this effort follows in the footsteps of the “Pernambuco no Clima” event
series, a state government initiative which since 2012 brings together academics,
political leaders, and international scientists to simulate international negotiations on
greenhouse gas emissions reductions.

The state of Pernambuco has a long history of cooperation with the United States
dating back 200 years, when in 1817, the second U.S. Consul to the region
supported the local revolutionaries in seeking independence from
the Portuguese Empire.
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Why Make Fernando de Noronha a Showcase
for 100% Renewable Energy Solutions
Currently Fernando de Norohna generates only about 8% of its electricity using renewable sources via 2 solar photovoltaics plants totaling about 1 MW, while imported diesel
fuel, nearly 5.5 million liters per year, covers the rest of the energy supply2. Burning this
fossil fuel, which is among the dirtiest forms of energy, is estimated to emit 14,693 tons
of carbon dioxide annually. The cost to purchase the fuel and transport it to the island is
approximately USD $6-7 per gallon (~ USD $22-27 per liter), which amounts to costs of
about USD $136 million a year - nearly two and a half times the energy cost per capita
as California3. Supporting the transition of the island’s energy system to one based entirely on local renewable sources, while tying in cutting edge technologies like storage
and electric transportation, identifying funding and technology partners, and educating
and engaging the local workforce, has the potential to free the island from the economic
and environmental burdens of importing diesel fuel and to showcase the many benefits
to other sensitive coastal communities around the world.
Underscoring how timely this is, island nations make up approximately a third of signatories to the Climate Vulnerable Forum4 pledge to target 100% renewable energy
announced at the COP 22 last November. Success – and lessons learned along the
way - on Fernando de Noronha can help ensure that the visionary energy goals of these
many pioneering nations translate into tangible achievement.
Cities all around Pernambuco have also expressed keen interest in learning from the
process on Fernando de Noronha and adopting solutions and best practices that come
out of it.

2

Diesel statistics source: Celpe

3
Based on Fernando de Noronha population statistics from the Permanbuco government (total island population of 4000),
Celpe estimated statistics on diesel, and EIA statistics on energy costs per capita in California, as reported by Next10.org - http://
next10.org/sites/next10.org/files/california-energy.pdf
4

https://unfccc.int/files/meetings/marrakech_nov_2016/application/pdf/cvf_declaration_release_en.pdf
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Institutions Represented
The following entities participated in this program:
Organizing Partners
U.S. Consulate General in Recife; Pernambuco Secretary of Environment and
Sustainability; Renewables 100 Policy Institute
U.S. Delegation
California Energy Commission; U.S. Department of Energy’s National Renewable Energy Laboratory; University of California Los Angeles; Hawaii House Committee on Energy
and Environmental Protection; Oahu Economic Development Board; General Electric;
Tesla Energy; International Brotherhood of Electrical Workers (IBEW) Local 11
Fernando de Noronha Working Group (Brazilian)
CELPE/Neoenergia (island utility); COMPESA (Pernambuco water agency); Golfinho
Rotador and World Wildlife Fund (representing civil society); University of Pernambuco
See the “Phase 1: Capacity Building Workshop” below for additional participants.

Phase I: Capacity Building Workshop
Overview
This first phase of this U.S.-Brazil collaboration publicly kicked off in April 2017 with
a three-day capacity building conference, Renewable Energy and Interconnected
Innovations: New Markets for the 21st Century. During this event, Brazilian and U.S.
energy experts shared their insights over the course of more than 20 presentations with
more than 200 key in-country stakeholders from across the electricity, transportation,
fuels, and water sectors on how to transform energy systems to 100% renewable, decarbonized energy. The forum consisted of three parts:
1. Day 1: Focus on Commerce
The conference began with a broad bilateral discussion on renewable energy solutions aimed primarily at senior business representatives. The U.S. Department of
Commerce invited four U.S. renewable energy companies to share their technologies
and participate in one-and-one business roundtables with potential Brazilian clients.
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Phase 1: Capacity Building Workshop
2. Day 2 and Morning of Day 3: General Program
One and a half days of capacity building sessions were held on designing utility scale
and smaller, distributed scale electricity generation projects, with a particular emphasis on grid design, power markets and micro-grids, as well as other critical aspects of
the energy transition, such as implementing energy efficiency measures in buildings,
reforming the transportation sectors, and advancing clean energy solutions for water
management.
3. Day 3 Afternoon: Intensive Workshop on Fernando de Noronha Energy Transition
Capping off the event was an intensive workshop for a select group of 50 participants
on five key issue areas that must be addressed to transform the energy system on
Fernando de Noronha to one based on sustainable, renewable resources:
• Renewable energy technology
• Zero emissions transportation
• Energy storage
• Water treatment
• Waste management

For each issue area, participants identified technological, policy, and financing
challenges and opportunities.
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Phase 1: Capacity Building Workshop
Phase 1: Day by Day
The following is a description of the highlights from each day of the April kickoff event.

Day 1: Focus on Commerce
Opening Program
The U.S. Consul General in Recife welcomed participants to the first-of-its kind gathering of experts across cultures, sectors, and perspectives and introduced them to
the joint organizers of the event. In addition to the U.S. Consulate General in Recife,
the State of Pernambuco, and the Renewables 100 Policy Institute, also partnering as
an organizer on the first day’s business sector discussion was the U.S. Department of
Commerce. The Consul General was joined by the Pernambuco Secretary of Environment and Sustainability and the Recife Secretary of Environment in highlighting the importance of supporting innovative, low carbon energy technologies, entrepreneurship,
and new business models to tackle climate change.

“Clean energy investments in the last year around the world added up to $290
billion dollars…The solar sector alone created 370,000 jobs in the United States.
That’s more people than are working in fossil fuels.What we’re trying to do this
week is capture some of those opportunities in Pernambuco and for bilateral relationships between Brazil and the United States.”
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Phase 1: Capacity Building Workshop
Renewable Energy Business Leaders’ Presentations
Starting off the presentations were representatives of four U.S. renewable energy
companies who discussed their technology and business models.
• Los Angeles based solar development company 8minutenergy Renewables out-

lined their successful business model for design, planning, and construction of utility
scale solar projects, which leverages experience, community engagement, relationship building, in-depth analyses, and optimized equipment and contractor selection
to bring down costs and successfully complete projects.
• TMEIC, a joint business venture between Toshiba and Mitsubishi, shared how their

solar PV inverters, which are designed specifically to resist corrosion in salty, coastal
atmospheres, as well as their understanding of the particular interconnection needs
of salty environments are helping to advance utility scale solar development in Hawaii.
• California based OSIsoft presented on how their data management systems help

the power industry collect real-time data and gives that data a context and history,
which enables faster, more effective, more accurate decision making, preserves and
expands knowledge, speeds execution, and enhances collective intelligence of individual businesses they serve.
• ESS, an Oregon based energy storage company, offered an overview of how their

iron flow battery technology provides a non-toxic, low cost, turnkey storage
solution.
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Phase 1: Capacity Building Workshop
Bilateral Panel Discussion: Energy Agencies and Solar Industry
Also on Day One, five experts representing California and Brazil energy agencies and
solar industries discussed current challenges and solutions. Highlights are below.
Brazilian Ministry of Energy and Mines
• Knowledge exchange with other countries is essential.
• There is rising interest in Brazil in creating a supportive regulatory environment

for solar development that successfully addresses new challenges, such as
ensuring a stable grid and secure market in the face of higher penetrations of
distributed generation installations like rooftop solar.
California Energy Commission
• California has installed more renewable energy than any other state in the

U.S., while growing economically faster than the rest of the country, cutting
unemployment in half in the past 5 years, and keeping the lights on.
• The solar industry alone accounts for 100,000 jobs in California.
• Some key policies that have helped California advance include energy efficiency

standards, support for electrification of transportation, the renewable portfolio standard that requires utilities to procure renewables, and net metering, which he added
is functionally equivalent to efficiency and doesn’t tend to impact rates until at least
15% penetration into the grid. Also important are net zero building goals, with
a quarter of new homes in the state being built with solar panels.
• Growing numbers of California’s IT sector leaders like Apple and Google, among

other corporations, are committed to 100% renewable electricity targets.
• All the good news in the U.S. is not just coming from California. For example, most

power plants in the U.S. coming online in 2016 were renewable, while most
going off line were coal.

“Because of the policies we’ve put in place, we’re getting more venture capital
coming in to California than all of Europe and China combined…Setting long
term, stable, policies that sustained orderly growth is the way to develop.”
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Renewables 100 Policy Institute; California Independent System Operator
• Grid operators in the U.S have evolved from skeptical to increasingly

comfortable with integrating and planning for high penetrations of intermittent
renewables like wind and solar on the grid – even up to 100% in a growing number of
cases.
• With renewables reaching grid parity and becoming the cheapest option in many

locations, there’s continuing debate in the U.S. over rate design that capture the
benefits of renewables.
• Utility business models are evolving, with those in California starting to buy into

storage, electric vehicle charging infrastructure and to think of their ratepayers
differently – no longer as passive energy consumers, but more as customers who are
demanding energy choices like rooftop solar and onsite storage.
• Local communities that have been in monopoly IOU territories are opting to

take control of energy choices with mechanisms like Community Choice Aggregation, a state law that allows them to form local entities that aggregate the bulk buying
power of their ratepayers to get attractive rates and make procurement choices, such
as greater amounts of renewable power than the IOU is providing. Some cities and
Counties in California are already using this to advance toward 100% renewable power.
• Over 70 MW of distributed generation rooftop solar are coming online every

month in California, which is exciting, as well as challenge for grid operators because
there is no visibility yet of this power source on the grid.
• Drought has caused fluctuations in availability of hydropower in California,

which has been offset by fast growth of solar that has helped the grid stay stable
and resilient.
• Curtailment of renewables is happening more quickly than expected in

California, pointing to a need for fast storage development and regional grid
cooperation.
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Phase 1: Capacity Building Workshop
• As renewable electricity increases to 50% and beyond of generation, generators

must become good citizens, providing grid services and controls, which is
already starting.
• 100% renewable energy across sectors is doable, but it is complex and

requires a range of solutions, such as increasing efficiency and implementing
demand response, increasing visibility between the distribution and transmission
grids, a transmission grid backbone that is capable of regional cooperation across
regional markets, and increasing storage at both the smaller scale that is more
immediately available, like with batteries, along with bulk storage, like with hydrogen
based solutions and pumped storage.
• Digital technologies will also play a key role in making the 100% renewable

future possible.

“The future of the grid is going to be about decarbonizing, decentralizing,
and digitizing.”

ANEEL
• To help begin driving investment toward distributed generation, in 2012, Brazil

initiated, a net metering scheme, which was enhanced in 2015 and currently includes four options: Regular net metering, which allows consumers to get credits for
renewable electricity generated onsite; net-metering for common areas at condominiums, sharing generated power among participating consumers; remote self-generation, which allows renewable generation to offset utility bills of remote points of use,
if belonging to the same customer and distribution area; net-metering in consortia, in
which a group of investors can share the electricity generated from a single system
and reduce their respective utility bills.

-21-
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Phase 1: Capacity Building Workshop
• Distributed generation installations grew 9-fold in the past five years, with

nearly all of them being solar PV. (See Figure 1). ANEEL projects that Brazil will
achieve over a million micro installations by 2024, in addition to large installations, which is expected to impact rates with less than a 2% increase.

Figure 1

• The top 3 challenges ahead are: low cost financing, streamlining taxation of

renewable generators, a proposed adjustment to the regulatory framework for 2019
for those who install after that date.

-22-
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Phase 1: Capacity Building Workshop
ABSOLAR
• ABSOLAR is the national solar industry association in Brazil, parallel to SEIA in

the U.S..
• Brazil’s solar resources are similar to California’s, giving the country great

potential. While solar PV is the youngest daughter in Brazil’s matrix, and there are
presently only 19 MW installed – similar to what California installs in a month –
projections forecast that solar will reach 25,000 MW, i.e. 10% of installed power
capacity, by 2030.
• Hydropower gives Brazil an advantage for renewable grid integration, due to its

flexibility.
• The roadmap for increased distributed generation PV penetration includes: mar-

ket growth supported by increased electricity prices; streamlining complex taxation
that creates a positive environment for renewable generators; new financing offerings
at banks and state funding agencies; and regulation revisions that encourage distributed PV investment.
• To advance industry competitiveness, market demand must increase to promote

local manufacturing, policies must support a local value chain that includes,
e.g., tax reductions for raw materials and machinery, and availability of attractive
financing.

Day 2 and 3: General Program - Capacity Building in Renewable Energy
Following introductory remarks by the event organizers detailing the background of the
event and the partnering organizations, the capacity building segment of the program
launched, bringing experts together from the U.S and Brazil for seven conversations
focused on specific issue areas over the course of one and a half days. The first day
covered the following five topics: 1) Fernando de Noronha Future Island: A Model of
Sustainable Development for the World; 2) Renewable Energy and Microgrids; 3) Energy
Efficiency; 4) Power Storage; and 5) Case Study of a 100% Renewable Energy Business. The next day covered 6) Public Policies for Renewable Energy; and 7) Innovative
Business Models to Achieve the Goal of 100% Renewable Energy.

“A lot of the connections that are being made between U.S. and Brazilian private
and public experts are possible because of these exchanges.”

-23-
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Phase 1: Capacity Building Workshop
Below is a summary of the main takeaways from these conversations.
Conversation # 1: Fernando de Noronha Future Island:
A Model of Sustainable Development for the World

Representatives from:
Pernambuco Ministry of the Environment and Sustainability
Fernando de Noronha Administration
District Council of Fernando de Noronha

“We believe it is possible to develop a new model based on 100% renewable
energy, not only to transform the energy sector and address climate change, but
also to reduce inequalities in the world, poverty, and create a happier, more
collaborative, more peaceful society.”

• Arid regions and islands like Fernando de Noronha are particularly vulnerable

to warming temperatures, sea level rise, and extreme weather events;
advancing renewable energy is an essential piece of doing their part to mitigate
climate change and increase resiliency.

-24-
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Phase 1: Capacity Building Workshop
• Energy solutions must be integrated and holistic, leveraging many stakeholders

from scientists and industry to government to artists, to creatively ensure that while
solving energy problems, solutions also must address exhaustion of natural resources and socio-economic inequality, and ultimately foster a “circular economy” that reuses resources and regenerates nature and society.
• Training of qualified professionals is essential to success.
• Initiatives on Fernando de Noronha implemented so far, such as 2 solar plants,

promotion of bicycles, and environmental education in water management already
have had positive impacts, but this is only the beginning, and far more work is
needed.
• All levels of government are behind this initiative, and a Low Carbon Commit-

tee comprised of 13 government agencies will get proposals from this gathering,
and specifically from the recommendations generated by the Day 3 workshop, and
translate them into policies.
• Fernando de Noronha’s environmental policy has interconnected 3 pillars: an

integrated solid waste management plan a binding environmental agreement with the
public ministry, and the Play Clean with Noronha program, which is funded by the
Bank of Brazil5. Strategies in these programs include, e.g. biodigesters, recycling, waste to vegetable oil, hazardous waste disposal, composting kits, and
rainwater capture.

5

See (in Portuguese): https://www.fbb.org.br/en/menu/editais-e-licitacoes/tag/Jogue%20limpo%20com%20Noronha
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Phase 1: Capacity Building Workshop
Conversation #2: Renewable Energies and Microgrids

Representatives from:
Renewables 100 Policy Institute
CAISO
U.S. National Renewable Energy Laboratory (NREL)
CELPE
• Underscoring that confidence is growing that high penetrations of renewable electrici-

ty on the grid is achievable, the California Independent System Operator is already
planning for 80% renewable electricity generation, and law is being proposed to
take California’s Renewable Portfolio Standard, that currently requires utilities to procure 33% of electricity sales from renewable sources by 2020 and 50% by 2030 to
100% by 20456.
• Also putting pressure on California to increase renewables are its climate leg-

islation, which requires 40% greenhouse gas reductions below 1990 levels by 2030
and 80% by 2050; retirement of the state’s last two nuclear power plants; and
elimination of once through cooling, which is forcing shut down or costly retrofits
of coastal natural gas plants.
• Planning the grid well requires long-term vision, and different planning is needed

for different amounts of renewable generation on the grid.
• Brazil has an advantage over California in having a nationally integrated grid,

which makes it easier to balance large amounts of intermittent renewable generation, like solar and wind, and avoid curtailment.
• Long-term, stable policy is the driver of advancing renewable energy, while

minimizing cost blowouts and stranded assets.
• Islands are uniquely situated to develop and demonstrate integrated energy

solutions at scale because of their typically high energy costs, political will to change
due to being on the frontline of climate change and soaring energy expense, and excellent renewable energy resources. Their smaller, weaker, isolated grids also make
them good test cases because if solutions work there, they’ll work anywhere.
• The transformation of the power sector is underway, with plummeting prices and

rapidly increasing installations. The price of solar is cost competitive today on
Fernando de Noronha.

6

For more information about the California Independent System Operator, please see www.caiso.com
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• Key to technically keeping the grid operational are balancing power supply and

demand in real time. Hardware components enabling suite of grid friendly controls are now in place for many utility-scale solar power plants without storage,
while upgrades in communications and controls are in the works, and market
mechanisms and new interconnection policies are needed to make the business
models work.
• Fernando de Noronha is poised to become a learning laboratory for sustainability and

renewable energy, with two solar PV plants already installed that provide approximately 8% of electricity consumption on the island, result in an annual savings
of 1.5 million reals (more than USD$ 450,000), and present no threat to the stability
of the grid. The island is also home to several research and development projects,
such as a smart grid proof of concept and a microgrid project that seeks to utilize solar
PV and storage.

“Islands are a postcard from the future.They have higher impact because people
can look at places like Fernando de Noronha and say if they can do it there,
why not elsewhere.”
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Conversation #3: Energy Efficiency

Representatives from:
California Energy Commission
Neoenergia
Eletrobras
• California was a pioneer in energy efficiency, starting with appliance efficiency

standards, that despite industry warnings they would kill jobs and drive up costs, cut
energy use by a large margin, while appliance costs dropped, vast sums were saved
on energy costs, and California standards became the model for the U.S.. The state
has also implemented several other efficiency measures, such as strict standards for
lighting and vehicles.
• By law, California has to double energy savings through efficiency by 2030.
• Pernambuco’s utility concession contracts provide for .4% of net operating

revenue to be spent on efficiency measures.
• Pernambuco has enacted several efficiency programs, such as a refrigerator and

lamp exchange program that from 2005-2016 saved 377,72 GWh of electricity, and
a public building efficiency program that between 1997 and 2016, saved 19 GWh in
Pernambuco. There are also efficiency measures in place for other energy consumers,
such as vehicle engines, as well as to encourage responsible solid waste disposal via
a reduction on one’s energy bill.
• Brazil’s National Electricity Conservation Program (Procel) has been in place

since 1985 and advances a wide range of energy efficiency programs, from public
lighting to product labeling to guide consumers to efficiency in schools and more that
have resulted in substantial energy savings.
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Conversation #4: Energy Storage

Representatives from:
Solar City / Tesla
Moura Institute of Technology
• Tesla/Solar City expressed potential interest in supporting the Fernando de

Noronha 100% renewable energy transition, with a first phase focusing on energy
storage and microgrids.
• In Brazil, as in California and elsewhere, growing environmental awareness has

led to increased use renewable energy, prosumers who both consume and generate
energy, and clean technologies like hybrid and electric vehicles.
• Storage is an essential tool for integrating high penetrations of intermittent

renewable generation on the grid and ensuring grid stability.
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Conversation #5: Case Study of a 100% Renewable Energy Business

Representatives from:
General Motors (GM)
CURCAS
Boeing
• GM has committed to purchasing 100% of electricity to power all its 350 plants

in 59 countries from renewable sources by 2050, as part of a sustainability plan
that also includes reduction of carbon emissions, air pollution, water use and other
measures.
• GM’s strategy includes increasing efficiency (e.g. by turning off equipment when not

needed, converting to more efficient equipment, adopting sustainable manufacturing practices, and educating the workforce), procuring renewable electricity, balancing the intermittency of renewables with battery storage, and influencing policies that
make renewables not just more accessible to companies but also to communities in
general.
• Planting of local produce on Fernando de Noronha to reduce food imports could

be grown alongside a sustainably limited amount of oil crops to produce local biofuels, which could be combined with biofuels, biochar, and synthetic gas from local
organic waste to help the island advance toward zero waste.
• It will be generations before batteries could possibly light enough to power jets, so to

decarbonize aviation, low and not carbon liquid fuels are necessary, at least for
the time being. This is so, even if solar panels are used on the aircraft to power the
batteries, due to the limited space for the panels. Several ideas are being cultivated
by the industry, which is driven by international climate agreements to find solutions,
including biofuels that could be grown sustainably. Biokerosene, it was noted, is 4%
higher in energy density than fossil-based kerosene, and 5000 flights per year use
biokerosene, with 10 times that many anticipated next year.

“It’s not going to be a silver bullet that supplies our industry with sustainable
fuels for aviation, it’s going to be silver buckshot.”
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Conversation # 6: Brazil’s Public Policies for Renewable Energy

Representative from:
Brazilian Ministry of Mines and Energy (MME)
• The National Council for Energy Policy advises the President of Brazil on policies

for the electricity sector, with a view toward providing holistic understanding that
includes technical, economic, environmental and social development.
• The principles of the nation’s energy model are: Supply Security, Tariff Setting,

Universal Service, and Respect to Existing Contracts.
• Long term energy planning is governed by the “PNE” - National Energy Plan 2050

– and mid term planning is governed by the “PDE” - Ten Year Energy Expansion Plan
2017-2026.
• Population is expected to grow by about 30 million by 2050 to a total of 226.1

million, with growth tapering off by mid-century.
• Brazil consumed 2,545 kwh/capita in 2015 – compared to 12,962 kwh/capita in

the U.S. – and is expected to increase to 3.508 in 2025.
• The percentage of renewable energy across sectors is expected to rise from

41.2 to 47.2 from 2015-2025, and in the electricity sector alone during the same
period from 75.5% to 76.2%. This is reinforced by the Paris climate agreement,
under which Brazil has committed to achieving the following goals by 2030: 45%
renewable energy; increasing non-hydro renewable energy from 28% to 33% - and
to at least 23% in the electricity sector; increasing electricity sector efficiency by 10%;
increasing the share of sustainable biofuels to approximately 18%.
• Underscoring solar power’s great potential in Brazil, hypothetically only 1000 m2 of

land would be needed to supply all the country’s electricity demand, and all geographic regions are compatible with solar PV.
• Opportunities to increase renewables include interconnected system optimization,

sharing of hybrid systems, storage and infrastructure, flexible hiring models, as well
as distributed and micro generation.
• There are a number of federal incentive policies for encouraging renewable

electricity growth, including reducing taxes on raw materials (“PADIS”), which is
currently under negotiation; tax and regulatory equality for different energy sources;
energy auctions for renewable, hybrid, and storage projects with up to30 year lead
times; streamlining procedures. Complimenting this is the Procel efficiency program.

-31-

© 2017 Renewables 100 Policy Institute

Phase 1: Capacity Building Workshop
Conversation #7: Innovative Business Models - Focus on Vehicle Electrification

Representatives from:
AMCHAM Energy Committee
Bellelis & Cia
ENEL BRASIL
• Intelligent automation and connectivity is helping cities are helping cities to be

more productive, sustainable and competitive by enabling systemic planning, circular
economies, management of limits and stopping waste of raw material, water, energy,
as well as by helping cities plan disruptions to avoid socioeconomic collapses.
• In 2013, Recife became the first location in Brazil to implement an electric car

sharing program, which was implemented by the Pernambuco Secretariat of Environment and Sustainability. Others have since launched, such as one in Fortaleza
supported by Enel with 20 cars and 12 charging stations. This model can be transferred to Fernando de Noronha.
• The technology park of Recife Antigo is one illustration of Pernambuco’s

strong positioning as an important site of innovation and new business models, with 230 companies, 7000 employees and annual billing of R $ 1 billion ( USD
$ 306,583,900), mainly in information technology and creative economy. Projections
point to 20,000 people working on the site by 2022.
• The platform for Fernando de Noronha to become a future city laboratory will

necessitate: providing innovation advisement; developing new business models;
mapping and integrating project partners; conducting research and development;
formalizing and administering integration of various services and solutions, like bikes,
collectives, etc.; engaging cultivating institutional, corporate, government leadership.

-32-

© 2017 Renewables 100 Policy Institute

Phase 1: Capacity Building Workshop
• Autonomous vehicle sharing may also present an opportunity for reducing re-

source use and emissions and using land for better purposes. An OECD study
that modeled the use of self-driving cars in Lisbon found that autonomous vehicle
sharing could reduce the number of cars needed by 80-90%. As car ownership decreases, the huge amount of space dedicated to parking - as much as a quarter of
the area of some American cities - will be available for parks and housing instead.
• Different sectors are converging in new ways. For example, electric vehicles are

intersecting with utilities, with IT, and with the sharing economy.
• There are already numerous case studies throughout the world of various incen-

tive structures to promote electric vehicles – from fee parking to tax breaks to
advantaged lane access, etc.
• New business models can potentially be found throughout the electric mobility

value chain, such as leasing batteries to bring down the cost of ownership, investing in public and private charging infrastructure, selling electricity for and managing
charging, O&M, V2G, and second life battery reuse.
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Conversation #8: Water and Renewable Energy

Representatives from:
University of California Los Angeles
COMPESA (Pernambuco Sanitation Company)
• Extremes in rainfall and drought in cities like Los Angeles have exposed weak-

nesses in infrastructure. For example, after a record rainfall year, the city is having
to discharge water to prevent flooding and doesn’t have a place to put it for future
dry spells. This points to the need to upgrade storage capacity and divert surplus
water to replenish groundwater supplies.
• Using local water supplies and renewable electricity like solar and wind go hand

in hand in reducing greenhouse gas emissions. For example, by 2030, when Los
Angeles has met its goals of stopping coal use, maximizing local water supplies (recycled water, stormwater capture, groundwater and conservation) and reaching the
California 50% renewables mandate, the city’s carbon emissions per acre foot of
water will be reduced by about two thirds. (see Figure 2).
Figure 2

Energy and GHG Footprint of City of Los Angeles Water Supplies
-

Imported water (Colorado River and CWP) – 1.29 MT of CO2/AF
LA Aqueduct – 0 MT CO2/AF
Groundwater – 0.3 MT CO2/AF
Recycled Water – 0.59 MT CO2/AF
Stormwater - negligible emissions
Total in 2013-14 drought year = 1.01 MT CO2/AF = 600K MT CO2/year

In 2035 – After LA stops using coal, maximizes local water supplies (recycled water, stormwater capture,
groundwater and conservation) and reaches the California 50% renewables mandate = 0.31 MT CO2/AF = 184K
MT CO2/year.

• 19% of electricity in California is used to transport or treat water.

So maximizing local water supply is important to energy conservation.
• There are a number of strategies that can help maximize local water supply,

including rainwater capture and diversion into the groundwater table, water recycling, cleaning up and reusing contaminated groundwater, desalinating brackish
water, etc.
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• On Fernando de Noronha over the past five years, COMPESA has invested over

years R$ 6 million ($USD 1,841,734) in desalination projects and R$ 5.5 million
($USD 1,688,256) in sewage treatment. These projects represent renewable
energy opportunities.

“The fluctuations in rainfall levels due to climate change are beyond
anyone’s expectations.”
Conversation #9: Transportation with Zero CO2 Emissions

Representatives from:
GM
GOL Empresas Aéreas
Serttel
• The aviation industry has a 3 pronged approach to reducing carbon emissions:

operational improvements, improving aircraft technology, and sustainable fuels
with market based measures for advancing them. Sustainable fuels must also be
certified and affordable.
• Launched at COP22 in Marrakech by Brazil and 20 countries, the Biofuture

Platform will catalyze multilateral projects for advanced bio-economy solutions.
• As part of the international aviation industry’s Carbon Offsetting and Reduction

Scheme for International Aviation (CORSIA), Brazil has a 2030 goal of avoiding
close to 1.5M tCO2, representing approximately 678,000 tons of sustainable
aviation fuel, which is comparable to planting 73M new trees over the same period.
GOL Airlines promotes a more desirable goal of avoiding 10M tCO2e by 2030,
representing approximately 4.6 million ton of sustainable aviation fuel. Sustainable
aviation in Brazil has the potential to create 60,000 new green jobs in the value
chain by 2050, not including family farming as a multiplier, and to reduce fossil kerosene import costs (USD $506M in 2015 and a peak of USD $1,6 B in 2013).
• Underscoring the potential of car sharing, between 2006 and 2014, car sharing

vehicles around the world rose from around 10,000 to over 100,000, with
memberships increasing from a couple hundred thousand to nearly 5 million.
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• Serttel, a mobility technology innovation company based in Recife, gave a

detailed description of various programs in Brazil for use by the public and workforces,
their use of digital platforms for a range of services, from registering users to identifying vehicles to managing securing and returning the car to tracking usage, along with
an overview of small electric vehicles they’re developing.

Closing the General Program was John M. Andersen, Assistant Sub Secretary of
Commerce for the Western Hemisphere for the U.S. Department of Commerce, who
affirmed that Brazil, as the U.S.’s 12th largest trading partner and 14th largest export
market, and as the 9th largest economy in the world has great potential to further partner with the U.S. on advancing innovation, renewable energy development, and bilateral knowledge and technology exchange, and that the conference is a prime example of
how to accelerate the process.
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Day 3: Intensive Workshop on Fernando de Noronha
100% Renewable Energy Island

Workshop Overview

The three-day program culminated with a focused collaboration on key issues involved
in transitioning all energy sectors of the island of Fernando de Noronha to 100% renewable resources. Participants divided into groups, each made up of experts from a
diverse range of sectors, including research, government, utilities, industry, and advocacy. The following issue areas were discussed: 1. Renewable energy technology; 2. Zero
emissions transportation; 3. Energy storage; 4. Water treatment; and 5. Waste management. The discussion generated a number of insights and suggestions, which are laid
out in detail in the next section, and a brief distillation of which has been incorporated
into the recommendations at the end of this report.
The State of Pernambuco’s Secretary of Environment and Sustainability closed the
workshop with an assurance that relevant ideas are to be shared with a Low Carbon
Committee, charged with advancing state and national climate and clean energy policies, and that recommendations will be forwarded to the federal Ministry of Mines and
Energy, which was represented at the event. Additionally, he stated that municipal policies will be discussed with the municipal government of Recife, which was a partner on
the event, so that the City Hall and Pernambuco Ministry of Environment and Sustainability can work together on developing policies that are adaptable by other cities.

Workshop – Group Reporting In Detail
Each group in the workshop was first tasked with identifying the technology, policy, and
financing challenges and opportunities for the issue area on which they were focused.
The second part of the workshop was spent sharing and discussing these findings with
all participants. The following is a summary of the workshop findings for each issue area.
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Issue Area 1: Renewable Energy Technology
1.A. Technical Challenges and Opportunities
Challenges
The group identified the following as the primary technical challenges to adopting the
renewable energy technologies required to supply 100% of Fernando de Noronha’s
energy needs with renewable sources:
✔ Further research is needed to evaluate the potential for various technology solutions.
✔ Balancing energy supply and demand is required to ensure reliability.
✔ Salinity of the environment can cause corrosion and other operational

issues.
✔ Local expertise to handle operations and maintenance, or alternatively, the logistics

of bringing experts to the island must be developed.
✔ The overarching challenge is climate change and sensitivity of the island enviroment.
✔ Energy usage is growing at 10%/year on the island, mostly from hotel air conditioning.
✔ Technology solutions are still in development for some transportation, namely

shipping and aviation.
Opportunities
The group was optimistic that the technological challenges could all be overcome.
The following were the main opportunities identified:
✔ Deploying a range of renewable energy solutions, along with complimentary

technologies, the optimal combination of which must be further examined, to not
only reduce most of the onsite greenhouse gas emissions, but also protect the environment from the local pollution impacts of this type of fossil fuel. Options cited include:
•

Best in class, efficient rooftop PV panels

•

Energy storage

•

Smart grid technology

•

Microwind turbines

•

Wave energy

•

Waste oil for biodiesel to reduce diesel consumption

•

Biomass waste to energy, e.g. sewage sludge and other organic waste
to biogas and biofuels
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•

Integrating various types of renewable generation into a microgrid

•

Electric transportation

•

Sustainably sourced biofuels and renewable hydrogen based fuels for shipping
and aviation, at least in limited percentages and test programs for
the time being.

✔ Developing requisite skill sets on the island, so workers can be found locally.
✔ Implementing known solutions to handling supply and demand fluctuations,

as well as salinity issues.
✔ Focusing on energy efficiency solutions to reduce demand from buildings,

such as insulation, high efficiency window retrofits, window shades, and other
solutions, with a view toward prioritizing bringing down air conditioning needs at
hotels, due to its large and growing electricity draw.

1.B. Policy Challenges and Opportunities
Challenges
The primary challenge to renewable technology adoption is that policy changes
require building the political will of the responsible governing authorities.
The group found this challenge to be the biggest and most central to all those that
must be overcome to successfully transition the island to 100% renewable energy.
Opportunities
✔ Unique ownership and rate structures: There were two existing ownership and

rate structures identified as potentially important to renewable energy advancement:
•

Residents mostly rent their homes and vehicles, which are owned by the
Navy and the government. This is at once a challenge because individuals
can’t make purchase choices – and an opportunity because if there is
political will by the government leadership, there is a great chance to
affect the change they wish to see.

•

Current low electricity prices don’t necessarily reflect the full value of electricity,
and changing the rate structure presents an opportunity to incentivize local
investment in renewables and efficiency upgrades. The amount paid for electricity
on Fernando de Noronha is the same low rate as Recife, but the imported die
sel fuel used as the supply source is far more expensive than the electricity sup
ply sources in Recife. Changing the rate structure to better reflect the value of the
electricity being sold could encourage consumers to save energy and invest in
renewables.
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✔ Potential changes to existing regulations and incentive frameworks:

There were several specific policy changes suggested, including:
•

Increasing biodiesel quotas from 8% to 20%, which would require
authorization from the Brazilian National Petroleum Agency (ANP), and
could help decarbonize shipping and aviation and from the island.

•

Increasing size limit for renewable generators who could benefit from
a tax incentive from 1 MW to 5 MW

•

Expanding research and development incentives

•

Creating incentives to encourage Brazil-based manufacturing of
necessary components

•

Ensuring that renewables and diesel have tax and regulatory equality.

•

Building on Procel’s existing efficiency labeling programs and minimum
performance standards for cold appliances to phase out inefficient
lighting and water-using technologies in favor of more efficient ones.
Fernando de Noronha could be a pilot demonstration case that could
then be considered at the state and/or national levels.

•

Increasing the percentage utilities are required to spend on
efficiency or consider adopting a decoupling policy similar to U.S.
states like California and Hawaii, which decouples utility profits from
sales and instead ties profits to energy savings through efficiency
upgrades.

•

Research and development for emerging technologies

✔ Net zero energy building requirements could be considered for the island with

targets and incentives and for maximizing energy efficiency. There is a housing
deficit, and therefore, a need for new construction, which presents an opportunity to
issue requirements and incentives for net zero construction, similarly to what is being
pursued in places like California7.
✔ Coordination and facilitation: The group also agreed that more meetings like this

workshop, that bring multiple stakeholders together to address challenges and
come up with solutions, are critical. One participant stated the obvious question: If
the government can go in and put solar panels on the roofs, save money, and share
that savings with the residents and utilities and developer, why is it not getting done?
His answer: The bottom line is that political will needs to be built by a sustained
multi-stakeholder effort that is coordinated by skilled and long-term facilitators.
7

See: http://www.energy.ca.gov/renewables/tracking_progress/documents/energy_efficiency.pdf
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“Who is going to work with the stakeholders to work through the program and
actually get it done? Only when you have the push that is larger than the
challenges do you have that wave break through.”

1.C. Financing Challenges and Opportunities
Challenges
✔ Low cost, long term financing that enables the necessary technology develop-

ment and deployment and that is available to people who are not wealthy is another
challenge that is seen not just in this case, but commonly around the world. How to
overcome this?
✔ New building construction on the island is costly – 3 times more so than on the

continent – so pathways to keep net zero energy construction on a par or
less expensive than new construction will be key to financial feasibility.
Opportunities
✔ Instituting policies that encourage investment – First and foremost, putting in

place long-term, supportive policies, such as those recommended above, is
a fundamental opportunity to create the enduring certainty and transparency
needed to encourage investment.
✔ Training in best practices for designing and installing renewable energy systems,

along with net zero energy construction and retrofits will help ensure lowest costs
and investor confidence.
✔ The Financing Constitutional Fund (FNE)8 could also better support

a consistent and long-term financing environment by:
•

increasing credit for renewable energy projects

•

lengthening the payback period for loans

•

lowering interest rates for loans

✔ Other programs that incorporate low income financing and/or cooperative

structures could be implemented, similarly to what the Mi Casa Mi Vida
program did for low income housing9.

8

The FNE was established in 1988 to address regional inequities and stimulate regional economic development.

9

See: http://www.brasildamudanca.com.br/en/minha-casa-minha-vida/new-house-new-and-better-life
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Issue Area 2: Electric Transportation

Replacing combustion engine vehicles wherever possible with all electric ones that
derive their power from renewable generation was viewed as key to including the
transportation sector in the 100% renewable energy transition on the island.

2.A. Technical Challenges and Opportunities
Challenges
✔ Diesel is the primary fuel used on the island.
✔ Electric solutions are needed for 7 categories of vehicles: The group reported

that there are an estimated 1300 vehicles on island, which include:
•

1000 private vehicles

•

16 tourist buses

•

4 microbuses

•

90 public buses

•

100 public vehicles (including emergency)

•

90 buggies, which it was pointed out, are particularly difficult to electrify
because they need to have suspension that withstands sand.

•

100 boats

✔ Electric solutions are also needed for other transportation related equipment,

like that for construction (tractors, etc.), and at the harbor and airport (shore power,
cargo handlers, etc.).
Opportunities
✔ Short, easy distances – The island is small, so ground distances are compatible

with the relatively limited range of electric vehicle technology
✔ There are technology solutions for most of the vehicles types used on the

island. One exception could be buggies, which are not only difficult to electrify,
but also loud and dangerous. It was suggested that these could be replaced
by electric mo-peds.
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2.B. Policy Challenges and Opportunities
Challenges
✔ As with renewable energy technologies, building the political will was viewed as

the primary policy challenge, on which all success hinges.
✔ Internal combustion engine (ICE) vehicle owners will need support for ridding

themselves of their ICE assets and bringing them to the continent.
✔ Ensuring that electric vehicles and charging infrastructure are available and

integrated well into the existing system will require importing these technologies
to the island, training people to install, operate and maintain these technologies, and
making sure chargers are interconnected properly into and integrated optimally into
the grid.
✔ Lack of public awareness and understanding of electric vehicle alternatives.
✔ Shipping and aviation involves many levels of governance.

Opportunities
✔ Many vehicles are publicly owned – As with homes, the government and navy

owns many vehicles on the island and, therefore, could affect change, if the will
is there.
✔ Car sharing – The group estimated that car sharing could reduce the number of

vehicles from 1300 to 500.
✔ E-bike sharing – The group agreed that while the main road should be used by

buses and cars, remote places should be accessed by shared e-bikes.
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✔ Prioritized parking for electric vehicles.
✔ Setting a target to replace all ICE with electric vehicles – The group recommend-

ed that the Environment Ministry establish a Directive that sets a goal to accomplish
this within the next 5 years, with interim, accountable milestone targets. It was recommended that this target be incorporated into the national initiative and pathway
to meeting COP 21 goals.
✔ Establishing a policy framework that financially enables selling internal combus-

tion assets and delivering them to the continent, for example, with incentives that
decline over time.
✔ Tax incentives and subsidies to incentivize adoption of electric transportation

and to install electric vehicle charging stations in strategic locations, such as
public parking and workplaces.
✔ Research and development programs, e.g. to optimize electric vehicle integration

into the grid and to work with the airline and shipping industry and relevant government agencies on pilot programs for electrifying the airport and harbor.
✔ Training program for installation, back-end operation, and repair of electric

transportation technologies.
✔ Public education campaign – The group agreed that a major campaign to educate

people on the island on clean transportation technologies is essential.
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2.C. Financing Challenges and Opportunities
Challenge
Replacing ICE vehicles with electric alternatives requires capital, which is already a
challenge in relatively wealthy regions like California, and all the more so in lower-income regions like Pernambuco.
Opportunities
✔ Financing models could reflect the big cost difference between expensive

imported diesel and relatively cheap electricity to power electric vehicles –
The fact that diesel costs double on the island than what is paid on the continent, and therefore that electric vehicles are likely significantly cheaper to own over
time on the island, could be integrated into financing models to lower the cost of
financing.
✔ Other sources for funding assistance identified were:
•

international banks

•

carbon funds

•

tax incentives

•

state and federal environmental compensation funds
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3.A. Technical Challenges and Opportunities
Challenges
✔ High temperatures throughout much of the island, which can hinder battery

functioning.
✔ Limited space, with restrictions on new construction and regulations because it is a

protected area.
✔ Flexibility – Currently 10% of PV generation is curtailed to accommodate inflexible

diesel generation.
✔ Saline environment, which can impair proper functioning of technology.
✔ Peak shaving requirement of 3-4 hours to ensure grid stability.
✔ Integrating storage, renewable generation, and electric vehicles to provide a

stable and efficient electricity supply.

Opportunities
✔ The opportunities and optimal energy storage design ultimately will depend on

the renewable energy matrix chosen.
✔ Flexible storage could prevent the need for curtailment of intermittent

renewable generation and achieve peak shaving requirements.

3.B. Policy Challenges and Opportunities
Challenges
✔ Education about environmental protection and storage technology is lacking

on the island, so the interest and needed skill sets are as well.
✔ Because of low electricity rates, additional incentives and possibly new rate

structures are needed to help renewables make financial sense.
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Opportunities
✔ A training program to teach people to install and maintain their own equipment,

as well as to become trainers and entrepreneurs who distribute equipment and train
others in their community. Similar models have been successful throughout the developing world to encourage solar panel adoption and create jobs.
✔ Public education about conservation and the true value of energy use.
✔ A focus on energy efficiency to reduce the need for storage.
✔ Directives as mentioned in the Renewable Energy Technology discussion,

detailed above.
✔ Establishing a common platform for renewable electricity and storage,

which could be accomplished by a designated committee.
✔ Integration of EVs as a storage component.
✔ A long-term goal of 100% RE by 2035, with building blocks along the way.
✔ Regular group discussions, such as this workshop, with quarterly status

meetings to promote accountability. Web conferences with California and other U.S.
partners were suggested to bridge the distance and help the program stay on track.

3.C. Financing Challenges and Opportunities
Challenge
Again, the major challenge is that storage technology requires capital investment,
and low cost, long term financing is needed to succeed.
Opportunities
✔ Research and Development – It was recommended that current efforts on

the island be expanded.
✔ Incentives for storage development.
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Issue Area 4 – Water Treatment/Energy Nexus
Fresh water supply is constrained on the island. Demand for fresh water on the island
is 90 m3 per hour, while supply is only 50 m3 per hour. To help manage this supply
constraint, there are restricted uses, such as on cleaning cars, which can only be done
once a week.
Water treatment is largely done with desalination, which is energy intensive and
currently relies on diesel as its energy source. 30 m3, i.e. a third of fresh water is
produced using desalination.
In view of these facts, a successful 100% renewable energy plan for Fernando de
Noronha must take into consideration water treatment and how to make it reliant on
renewable energy resources instead of fossil fuel.

4.A. Technical Challenges and Opportunities
Challenges
✔ Water supply falls short of demand.
✔ Desalination is needed for the majority (approximately 60%) of fresh

water supply, and energy for this comes from imported diesel fuel.
✔ Managing the brine leftover from desalination, which is currently disposed of

in the ocean and is hazardous to sea life.
✔ Need for more data. For example:
•

What is the specific water demand for the islands? How does that
vary throughout the year?

•

How much water is produced from various non-desalination sources
on the island (i.e. Captured stormwater? Groundwater?)

•

What is the volume of wastewater generated annually, and how does
that break down by treatment solution? (Septic systems? Cesspools?
Wastewater treatment plants?) How does that vary seasonally? Over
the course of a day?

•

What is the water quality data: For wastewater influent? Effluent?
Brine? Captured runoff?
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•

Disposal - Where is the wastewater disposed of? Where is the brine
disposed of and what is the volume of the brine? What are the
biological resources downstream or adjacent to the discharge points?
What are the most vulnerable biological resources? Riparian, wetland,
intertidal, subtidal species?

•

What is the energy demand broken down for each stage the
desalination facility, including for pumping water to end users?
For wastewater treatment?

Opportunities
✔ Rainwater capture - The island gets 1200 mm of rain annually, most of it during

the winter months, and not all of this is captured. There is an opportunity to improve
the capturing and storage of this supply source.
✔ Gray water use – There is currently no gray water use on the island, which presents

another opportunity.
✔ Renewable power generation for desalination – Renewable electricity technol-

ogies, such as wind, PV or tidal energy could be deployed to power desalination
in lieu of imported diesel fuel. Small, distributed scale PV especially as a promising
electricity source for desalination.
✔ Upgrading the existing desalination facility, which is old and has a proposed

retrofit plan that would drastically reduce energy consumption.
✔ Diffusers – Diffusers could be used to protect marine life, instead of returning

the brine directly to the ocean, which is hazardous to ocean habitats.
✔ Recycling water
✔ Opportunities will become clearer with more refined data, as specified above.
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4.B. Policy Challenges and Opportunities
Challenges
✔ Lack of understanding of alternatives to fossil-fuel powered desalination

and of best practices for marine protection.
✔ Entrenched status quo.
✔ Lack of public awareness about the need for water conservation.

Opportunities
✔ Education program for local population to understand and participate in the

change, including a public awareness campaign for water conservation, and training
for water efficiency retrofits that incorporate gray water, high efficiency appliances,
onsite rainwater capture, and other best practices.
✔ Instituting water efficiency retrofit requirements, for example, for new

construction and remodels.
✔ Incentives and requirements for water efficiency upgrades.
✔ Incentives and requirements for renewable generation.
✔ Incentives and requirements for diffusers to dispose of brine responsibly.
✔ Pilot programs for solutions, such as renewably powered desalination and

graywater systems, that can have more flexibility and creativity, in order to promote
learning and understanding on the way to scaling up.
✔ Setting targets for reducing water consumption, to bring demand in line with

supply, to decrease dependence on desalination, and to increase the proportion of
local fresh water sources used.
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4.C Financing Challenges and Opportunities
Challenges
✔ The financing challenges are similar to for the other issue areas, that is, low cost,

long term financing needs to be made available in order to ensure progress.
✔ Making desalination fossil-free requires retrofitting the dated facility with more

efficient, modern technology, along with scaling up renewable power - and
providing an attractive investing environment for this.
✔ Water efficiency retrofits for indoor and outdoor consumers, as well as marine

protection technology implementation also require upfront capital that will be
cost-prohibitive at scale without incentives and financing mechanisms.
Opportunities
✔ Exploring possible federal funding sources.
✔ Integrating cost savings from water and energy efficiency into a new

financing mechanism.
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Issue Area 5 – Waste Management/Energy Nexus
Finding ways to reduce solid waste and to manage it without using fossil fuels is one
of the most challenging pieces of implementing a 100% renewable energy plan on
Fernando de Noronha.
Most of the waste produced on Fernando de Noronha goes back to the continent, which
is a significant source of energy consumption. While organic matter and glass stays on
the island, 75% of waste is made up of plastic, metal, batteries, and other materials that
get returned the mainland. The island administration spends 5000 reals (approximately
$1500) a month on waste, mostly on transporting it back to continent.
The following summarizes the discussion on how to tackle the waste-energy nexus.

5.A. Technical Challenges and Opportunities
Challenges
✔ Reducing and reusing/repurposing solid waste, 75% of which is returned

to the continent.
✔ Decarbonizing waste management.
✔ Obtaining current data on waste, which the group reported was last analyzed

in 2012.
✔ Collecting organic waste for repurposing.

Opportunities
✔ Establish partnerships with universities, SENAI, unions etc. to seek specific

knowledge, including up to date data on the island’s waste streams.
✔ Reducing and reusing construction waste.
✔ Relying on reusable, rather than single-use and disposable products.
✔ Assessing potential of local, sustainably grown food supply.
✔ Biogas and compost from organic waste.
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5.B. Policy Challenges and Opportunities
Challenges
✔ Building political will – The group reported that tourism tends to take priority

over reducing and sustainably managing waste.
✔ Lack of public education about waste reduction and responsible management.

Opportunities
✔ Imposing restrictions on some materials. The group recommended examining

a prior decree that restricted import of some materials like plastic onto the island.
✔ Cross sectional environmental education and training.
✔ Setting targets with incentives for greatly reducing inorganic solid waste and

collecting and repurposing organic waste into compost and biogas.

5.C. Financing Challenges and Opportunities
Challenge
✔ Lack of financing programs and incentives targeting this issue

Opportunities
✔ Implement incentives for entrepreneurial initiatives
✔ Explore biogas initiative with Pernambuco’s gas utility (Copergás) to help

repurpose organic waste.
✔ Partner on finding funding with local island utility (CELPE) and others.
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In July 2017, the project’s organizing partners convened a delegation of ten U.S. experts
to visit Fernando de Noronha for a series of site visits to gain a deeper understanding of
the island’s energy, water, and waste systems and to spot opportunities for integrating
these systems into a 100% renewable energy future that balances economic benefit and
stewardship of natural resources
The delegation also attended several hours of working group discussions with approximately 30 Brazilian experts with the aim of collaborating on an initial action for the
island’s transition to 100% renewable energy.
The following is a summary of these site visits and the recommended actions and next
steps generated by the working group, including strategic partnerships proposed by
several entities represented.

Island Site Visits
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Celpe (Electric Utility)
The electric utility serving Fernando de Noronha is Celpe, a subsidiary of Neoenergia,
which hosted the delegation on a tour of the island’s power plants: two solar power
plants totaling approximately 1 megawatt and a thermal diesel generation plant. Main
takeaways from these visits were:
X Solar power plant configuration and future plans – The plant has 18 inverters of
30 kw each, with a panel to follow activity in real time, and a server that processes
all the data. Plans in the works include a research and development project to study
weather prediction, and a battery bank project (size was still being determined)
starting in August 2017 that will supply power in cloudy conditions.
X Transportation electrification progress and plans – Currently, the island is home to
2 plug-in electric vehicles. One is a Renault battery electric van with 100 km of range
that is owned by the utility and is coupled with a charger that is powered by a standalone 5 kw (21 module) solar carport, backed up by 8 batteries (70 amps each)
and 2 inverters. The van has a 600 kg carrying capacity and can be fully charged in
8 hours. The second electric vehicle is a plug-in hybrid that belongs to the police.
There is also an electric maintenance vehicle. Fernando de Noronha’s goal is to
electrify all vehicles on the island.
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X How the utility currently handles low solar generation/high demand days: For
such cases, there is always at least one of the diesel generators on standby,
i.e. on “spinning reserve.” There are also restrictions for electricity use, e.g. it’s
not allowed to make ice at night.
X Peak demand on the island is from 6-8:30 PM, due to increased use of items like
televisions, and air conditioners. December 31 is the highest peak demand day,
totaling 3.2 MW. A single pousada’s peak demand is 300 kw. The desalination
facility’s peak demand is more than double this at 700 kw.
X Power demand of water treatment: 30-40% of the load is the desalination facility.
Waste water treatment requires little power generation.
X Diesel pricing: For the thermal power plant, the utility buys diesel at the national oil
agency daily price and gets reimbursed by the federal government. On the day of
the visit, the price was 2.50-2.60 reals/liter before freight (around USD $.80/liter or
USD $3.20/gallon), and double that to include transporting the fuel to the island,
i.e. a total of about 1.60 reals/liter (about $6.40/gallon).
X Diesel plant efficiency: The efficiency of diesel generators is 40% when not up
and running, 80% when they are working at full capacity. Its most efficient range is
70-90%. There are moments in the day when the load is low and solar generation
is high, and so the diesel generators fall below the 70% range, since solar generation is always at 100% generating capacity. The utility gets reimbursed for efficiency at the power plant. The utility gets reimbursed for efficiency at the power plant,
which needs to be re-examined, as this risks creating a disincentive for increasing
renewable power generation.

OPPORTUNITY: Annual costly purchase of new diesel generators is an opportunity
to repurpose the investment to fund renewable power plants and storage.
X The pathway of diesel power generation: Diesel power generation starts in Recife,
with the purchase of diesel (8% biodiesel made of 75% soybeans), which is transported from ship to tanker, where the diesel gets analyzed, filtered and then stored in
tanks that can store up to 230,000 liters. The fuel is filtered again before generating
power. Fuel waste is stored separately and sent back to continent.
X Daily diesel consumption on the island: 14-15k liters
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X How often do the generators run? There is a monthly schedule, and on
average, each generator works 12-16 hours/day, with 2 running during the day
and 3 at night.
X Replacement schedule and cost of diesel generators: Generators are replaced on
average every 2 years - or every 35,000-36,000 hours - because of the long hours
that they run, with replacements scheduled to be staggered, so all are not replaced
at once. Each new 1286 MW generator costs 2 million reals ($636,436 USD).

OPPORTUNITY: Frequent turnover of diesel generators presents chance to
repurpose regularly expended funds on renewable rather than fossil energy.

X Electrical training: Training is provided by OEMs like Cummings and Celpe and is
mostly in-house.
X Load growth: Load has been growing 7-10%/year over the past few years, due
to hotels increasing electricity use and population growth, with this trend expected
to continue. Planning for load growth has traditionally consisted only of assessing
whether a bigger generator is needed when replaced.

OPPORTUNITY: Projected load growth presents a reason to increase energy
efficiency - and also potentially an opportunity for small wind power generation
to become a more viable option for the island.
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Solar power plant “Noronha II”

Desalination Plant
The delegation next visited the desalination plant run by Compesa, which supplies the
majority of fresh water on the island. The facility draws water from the sea and rainwater
reservoir, treats it, and then sends it from a tank onsite to tanks on the island’s peak 50
meters above sea level.
With its four modules created by Americans as far back in World War II, and with the
facility consuming roughly a third of electricity on the island, retrofitting it to be more efficient, as well as adding onsite solar and other clean energy solutions, are key opportunities to help transition Fernando de Noronha from diesel fuel to renewable energy.
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OPPORTUNITY: With 60% of the desalination facility’s costs going toward
electricity, and retrofit plans projected to cut the pumps’ electricity used by 70%,
retrofitting the facility is an opportunity to save big on energy costs and reduce
the amount of renewable power the island would need to install to get to 100%.

Additional takeaways from the site visit included the following:
Hours of operation – The system works according to the tide, so approximately
12 hours a day during high tide. During the low tides, the water gets filtered.
System capacity – The facility desalinates and passes through reverse osmosis 20
cubic meters an hour of seawater plus 30 cubic meters an hour from rainwater
reservoir, so a total of 50 cubic meters an hour. Different dedicated membranes
are used for sea and rainwater. 6 days of supply are reserved to cover the island’s
demand, which is 20 liters per second, or 72 cubic meters an hour.
Percentage of total costs paid for electricity – 60%
Proposed retrofit concept: Increase the number of modules, broaden the whole
system to serve the island 24 hours/day, more energy efficient, and reduce power
consumption of the pumps reduced 70%. The plan includes onsite solar PV to help
power the plant. Geographic limitations will likely require other renewable sources to
supplement the onsite solar panels. The budget for the retrofit is 15 million reals
(USD $4,789,732), for which financing is being sought.
Seasonal rainwater management - Rainwater is accumulated at a certain time of year,
particularly during the rainy season from May-July, which is the same as the rest of
coastal Northeastern Pernambuco. The wells have to be licensed, and the flow is controlled to be sure the water table doesn’t drop too far. During dry spells, some wells
are not usable.
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Waste Treatment Plant
The final technical site visit was to the island’s waste treatment plant. The island has
started a program to sort waste in an effort to move toward greater sustainability by
increasing recycling and repurposing of waste. Using organic waste for biogas has
potential to play an important role in Fernando de Noronha’s transition to renewable
energy. The following are highlights from the visit.
Organic waste statistics: 10% of household collection is organic waste, which comes
to 25-30 tons out of total collection of 250 tons per month. Pruning adds about 180
tons/month, and debris from construction is another 150-160 tons/month. So the total
organic waste collected per month totals approximately 355-370 tons/month. These
are only estimates, however. More focused data collection needs to be done to verify
these numbers.
How is waste collected and sorted? Individuals are responsible for sorting waste.
Organic waste and recyclables are collected on a few designated days of the week.
Same for recyclables. Because this is a new program, there is a learning curve, and
many people still choose to sort their waste out at the facility, as they learn.

OPPORTUNITY:The waste management contract (for collection, treatment, sendin
Recyclables collected: Cardboard, glass, plastic, hard plastic, among other recyclables are collected. Recyclables reportedly make up roughly 41% of waste collection,
however, data needs to be refined to be sure.
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Glass treatment: Glass is ground and repurposed on island for construction and other
applications.
Is asphalt repurposed? Not yet, and this could be an opportunity for reducing waste
returned to the mainland.

OPPORTUNITY: Repurposed asphalt could be used for paving roads, which is part
of the island’s urban plan.
Is organic waste used for fertilizer? Yes. Compost production amounts to about 3000
kg / month (about 10% of organic waste). It takes 3 months to complete the process.
What policies govern the new sustainable waste collection program? The “Jogue
Limp Noronha” (“Play Clean Noronha”) project kicked off in Spring 2017, with the aim of
impacting behavior with education and informational programs throughout the island’s
society. Operational changes include selective collection with recycling bins and drop
off stations. Funding came from Banco Brazil to implement the program, and a public
education effort to teach how to sort the waste is being implemented. There is consideration of further incentivizing people to bring recyclables in order to get a discount with
the airlines. Previous efforts to offer direct payment were not successful.

OPPORTUNITY: The waste management contract (for collection, treatment,
sending back to mainland) is the largest expense on the island.With organic waste
making up a large share, and only 10% of organic waste currently being repurposed
(for compost), biogas made from repurposed organic waste is an opportunity to
offset waste collection costs by generating steady, valuable renewable energy, which
will also help replace diesel use and create a high quality fertilizer as a byproduct
of producing biogas.
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Action Plan Working Group:
Outcomes, Recommendations and Next Steps
The visit to the island wrapped up with a pair of intensive discussions with the U.S.
delegation and approximately thirty senior Brazilian stakeholders from the government,
utility, environmental nonprofit, and research sectors, focused on distilling the information
gathered over the course of the project and applying it to create a preliminary action plan
for the island’s 100% renewable energy transition. The following are outcomes of these
exchanges, which specifically include discussion of:
• Technologies
• Policies
• Case Studies
• Recommendations and Next Steps
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Technologies
Making Fernando de Noronha 100% renewable energy reliant will require a diverse
set of technologies. What the best balance will be to achieve the most cost effective,
reliable, environmentally sound energy system will require further technically rigorous
investigation. The following are principal technologies that ought to be considered in
this analysis
Solar and Wind
The foremost important renewable energy resource on the island is solar energy.
Members of the Working Group identified a few possible sites to install solar photovoltaics, where battery storage could also be incorporated, some of which are already being
considered by the island’s authorities. Some locations, however, require forest trimming
or cutting. Given the importance of this vegetation to protect the climate and biodiversity,
it will be critical to fully consider such trade-offs when weighing options.
Solar thermal is another option that can be used to heat water, in addition to renewable
power sources like solar PV coupled with technologies like heat pumps. How these
options compare in terms of costs and space requirements will require further analysis.
The island also has significant wind resources, and because solar and wind peak
at different times of day, mixing solar and wind technologies is a complementary pairing.
When solar and wind power can be sited at the same plant, they also can share balancing inverter and converter technology, which reduces the total upfront capital investment
cost by as much as 15%. With financing, solar and wind hybrid plants can lower delivered electricity costs by 20%. However, the small size of maximum electricity demand
creates challenges to siting wind turbines on the island, which needs to be further examined. It could also be that the 10% per annum anticipated load growth will help give wind
power a viable future that the island will grow into.
Energy Storage
Battery storage will be a key piece of the solution, but also the most expensive piece,
so care must be taken in ensuring the most beneficial approach. Making use of diverse
renewable resources that peak at different times of day, such as pairing solar and wind,
if feasible, can limit costs of storage.
To give a sense of the size and scope of a system needed, one delegate shared two
sample scenarios coupling solar and batteries, one to achieve a 6% reduction in diesel
generation, and one to achieve a nearly 60% reduction.

-63-

© 2017 Renewables 100 Policy Institute

Phase 2: Creating the Action Plan
The first scenario could be to shave the approximately 3 MW evening peak by integrating
about 615 kilowatts of solar PV and 600 kw (1.2 MWh) of battery storage, which would
achieve a 6% reduction in diesel generation. In this scenario, however, the generators
would not operate at optimal efficiency, which is important to the facility operator and their
load balance.
The second scenario would keep diesel generators operating in their optimum efficiency
range of 70-90%. In this case, 8000 kilowatts (8 MW) of solar PV would be paired with
23 MWh of energy storage to achieve a 57% diesel offset. This scenario would also allow
a shift in load when there is a lull in demand between 10 AM and 2 PM. In this middle
of the day, the system would deliver electricity to the grid and charge the batteries. The
stored solar energy would then be dispatched in the early evening when demand rises.
The estimated carbon reduction of this scenario is 165k tons over the 20-year lifetime of
the system.
Celpe noted that the utility is partnering with the Brazilian energy agency Enel on a 22
million real (USD $ 7,024,940) storage project made up of two systems, scheduled to
commence in August 2017.
Biogas from Organic Waste
Another resource that would likely be a key supplement to those described above is
biogas made using anaerobic digestion of organic waste, namely waste from food, wastewater treatment, agriculture, and construction. Potential benefits include encouraging
more sustainable waste management practices, using less land area per megawatt than
solar or wind, reducing the need for batteries, and producing a renewable fertilizer is a
byproduct.
Based on one delegate’s preliminary analysis, biogas from organic waste could supply
1-2 MW of flexible capacity, which is equivalent to one of the four diesel generators
currently supplying power to the island.
To refine this analysis, more data about the island’s waste collection will be needed. As
the island’s recent waste separation program moves forward, gathering precise will be
very important.
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Microgrid
Centrally managing the flow of power with microgrid technology will also be essential
to reaching 100% renewable electricity, in order to optimize renewable generation. This
technology will be needed to forecast the load and generation and adapt itself to current
conditions.
Digital Technology
Optimally, an industrial internet platform will connect all these technologies on a single
platform and enable the necessary local automation and controls, as well as a higher level of intelligent controls that optimizes resources for the whole island. An example given
was GE’s open platform Predix10.
An additional suggestion was to have Google apply their mapping to assets in the
environment related to power, in order to help assess resources, track progress, and
engage the community.
Electric Vehicles
Electrification of all vehicles is a high priority on the island for which there is broad support. Car sharing is also strongly favored to reduce resources and costs and to preserve
the environment. Pernambuco was notably home to Brazil’s first electric car sharing
program launched in 2013.
One upcoming opportunity for the local government to procure electric vehicles could
be a planned upgrade of the school, which includes acquiring 3 school buses. Public
school districts throughout the U.S. are starting to transition to electric school buses
to clean the air and protect children’s health. For example, Southern California public
schools were recently awarded a fleet of 33 electric school buses.11 The purchase price
of electric school buses, along with the charging infrastructure, are considerably higher
than conventional models, although maintenance and fueling costs can help offset the
upfront capital costs. Nonetheless, subsidized support and/or low cost financing will be
needed to pursue this opportunity.

10

https://www.ge.com/digital/predix

11

http://laist.com/2017/06/05/electric_school_buses.php
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Policies
The primary theme of the interchange about policies needed to advance the 100%
renewable energy transition on Fernando de Noronha was that the top priority must be
enacting a long-term, firm commitment with interim milestone targets, along with specific, flexible, binding policy and regulatory mechanisms to incentivize adopting appropriate technologies for each energy sector and dis-incentivize continued use of diesel fuel.
Maximizing the local potential of generation, storage, energy efficiency, demand
response and electrical vehicles is essential to maximize local job build-out and
economic development.

Having the firm goal of 100% renewable electricity in Hawaii changed the
conversation from whether it was possible to how long it will be until it is achieved.
The State Secretary of Sustainability and Environment shared that the government was
working on updating the policy for the island from a “1.0” model – that is, a group of
fragmented initiatives – to a “2.0” model, which will be a more holistic, comprehensive
sustainability management plan that integrates economic development, environmental
protection, and social inclusion. Among other initiatives, this updated model will target
construction and building codes to encourage more efficient buildings that run on renewables. Delegates noted that in California, integrating net zero energy targets – that is,
targets for having buildings generate as much energy with renewables over the course
of a year as they consume – into state building codes in California has been key.
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Case Studies
U.S. delegates shared several case studies with relevance to Fernando de Noronha’s
energy transition, including:
• policies and technologies deployed in California and Hawaii to advance their

ambitious clean energy and climate goals. See Attachment B for details.
• the Net Zero Plus Electrical Training Institute in Los Angeles12,

which is the
largest commercial, net zero energy retrofit in the U.S., annually trains more than
1,500 electrical workers and contractors to be prepared for state-of-the-art industry
careers. The facility’s retrofit reduced energy consumption more than 50% and
allows it to produce 1.25 times more energy with solar panels than it consumes annually. Battery storage enables the building to maintain 72 hours of operation during grid
disruptions or natural disasters or provide energy back into the electrical grid during
times of high demand. In this inspiring setting, workers are trained in cutting edge
skills, including advanced lighting controls, electrical vehicle infrastructure, photovoltaic installation, design and certification testing, and transportation skill improvement,
as well as offered next level training in energy storage and microgrid technologies. A
five-year, fully funded training program specifically targets local residents, veterans
and previously incarcerated individuals.

• a microgrid installation on the island of T’au in Samoa, consisting of 1.4 mega-

watts of solar generation capacity from SolarCity and Tesla and 6 megawatt hours of
battery storage from 60 Tesla Powerpacks, that allows the small island to be powered nearly entirely by renewables, freeing it from the costs and insecurity of dependence on imported diesel fuel13.
• a study for Hawaii on how to integrate renewable electricity sources to

cost-effectively and reliably meet the state’s 100% RPS, which GE conducted in
cooperation with local experts14.

12

http://nzp-eti.com/

13

http://blog.solarcity.com/island-in-the-sun/

14

https://ge-energy.postclickmarketing.com/RenewableIntegration/hawaii-558-265UP.html

https://www.youtube.com/watch?v=VZjEvwrDXn0
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Partnerships for Success
Several partnerships were proposed to support the 100% renewable energy transition
on Fernando de Noronha, as well as a broader advancement of renewable energy in
Brazil. In addition to the Under 2 MOU already signed between California and Pernambuco in 2015, which became a springboard for the Fernando de Noronha collaboration, the proposed partnerships that resulted from the project are as follows:
• Several entities at the local level pledged their continued support, including

Celpe (local utility), the University of Pernambuco, the Administration of Fernando de
Noronha
• The State of Hawaii and the State of Pernambuco agreed to explore formalizing

an agreement to collaborate at the government and business-to-business levels on
advancing renewables and other clean energy technologies.
• U.S.-Brazil collaboration and knowledge exchange on grid operations involving

the California Independent System Operator (CAISO, EPE and others
• U.S.-Brazil collaborative professional training program for the work force of the

future in advanced energy technologies.
• Public-private partnerships with various U.S. companies that would develop

projects on the island of Fernando de Noronha that would tangibly deliver next
milestones in advancing Pernambuco’s 100% renewable energy vision for the
island.

Recommendations and Next Steps
The following are 5 recommendations and next steps identified by the Working
Group:
Recommendation 1:
Set a firm 100% renewable energy goal along with tangible milestones along the
way across a range of sectors, in order to create long-term direction and certainty
for policymakers, regulators, industry, investors, and the community.
Next Step: Consider mandating a target of 100% renewable energy economy-wide
for the island of Fernando de Noronha, with complementary provisions for increasing
energy efficiency, electrifying all ground transportation, and establishing a long-term
pathway for transitioning to renewable fuels for aviation and shipping by 2050.
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Recommendation 2:
Gather more technical data, in order to refine a comprehensive 100% renewable
energy transition plan for the island that optimizes economic and environmental
benefits – with a focus on the following 5 areas: 1) hourly outputs and space availability
for various types of renewable electricity generation (solar, wind, bioenergy from organic
waste, marine energy); 2) energy requirements and costs for hot water heating; 3) more
detailed inventory of energy consumption and costs per end use; 4) more detailed information on freshwater sources and wastewater management; 5) lifecycle greenhouse
gas emissions inventory by sector and activity/end-use.
Next Step: Fund an in-depth technical feasibility study on transitioning the
island to 100% renewable energy that gathers and integrates relevant data, along
with examining the benefits and trade-offs of multiple scenarios.

Recommendation 3:
Build political will through ongoing facilitated multiple stakeholder knowledge
exchange about challenges. solutions and best practices, and through quickly building
on the number of early projects that demonstrate successful clean energy solutions.
Next Step: Continue to bi-annually convene the facilitated process established
during this program, once a year in Brazil and once a year in California, with the five
near-term tangible goals of:
1. completing public-private-community partnership renewable energy
projects identified through this process;
2. refining and beginning to implement the 100% renewable energy
transition strategy for the island;
3. leveraging formal subnational agreements between the State of Pernambuco
and the State of California (Under 2 MOU signed in 2015), as well as the State of
Pernambuco and the State of Hawaii (pending) to continue to advance international
knowledge exchange, accelerate technology transfer, and promote adoption of best
practices in these states and beyond;
4. encouraging U.S.-Brazil collaboration on grid operations by supporting the
California Independent System Operator (CAISO) in hosting a series of training
seminars for Brazilian grid operators and in signing an MOU with EPE and others to
outline a detailed renewable energy integration and grid modernization knowledge
transfer and exchange program;
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5. exploring a U.S.-Brazil collaborative professional training program for the
work force of the future in renewable energy, microgrids, electric vehicle
maintenance and charging infrastructure.
Recommendation 4:
Enact appropriate policies, regulations and incentives that encourage investment
in technologies needed for the 100% renewable energy transition, enable low-cost
financing, support public-private partnerships, provide requisite flexibility that promotes
innovation and risk, protect the environment, eliminate use of fossil fuels, identify who
will own the system components with a view toward maximizing opportunity and benefit
for the local community, and foster local entrepreneurship and jobs.
Next Step: Review at the state and national levels, and where possible, advance
the specific policies and regulations recommended at the Phase 1 April intensive workshop, which address not only policy but also technical and financing challenges, (see “Opportunities” sections on pp 38-70), in order to build on existing efforts
and enable successful implementation of Fernando de Noronha’s 100% renewable
energy transformation.
Recommendation 5:
Engage the local community through education and training for all age levels to
increase knowledge and skills, e.g. on resource use reduction, renewable energy,
and environmental protection.
Next Step: Refine educational outreach and training strategy that leverages
local leaders in their capacity to get the whole island community on board.
For example:
• OEMs, the local utility and other relevant actors, who can provide technical

training for the local workforce to acquire relevant skills (e.g. energy and water
efficiency retrofits, installation of renewable energy technologies of buildings)
• Tourism leaders in government, the hospitality field, and airline industry, who

can educate visitors on environmentally responsible practices and promote coming
to the island to learn about its innovative energy transformation
• Schools, who can teach the next generation about the island’s 100% renewable

energy transition that they will inherit
• Artists, who can reach the heart of the community and inspire vision
• Local NGO’s, who can support these critical efforts with their know-how
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ATTACHMENT A – Fernando de Noronha: Basics + Energy Facts and Figures

Basic Facts about the Island of Fernando de Noronha
Size of the Main Island: 17 km2

UNESCO World Heritage Site Status

Population: 4000

Environmental Protection Area

Maximum Capacity: 5500

Main Economy: Tourism

Governance
The island’s governance is unique in Brazil, in that it is a State District, the only one
in the country. Similar in government management responsibilities to a municipality, It
belongs to the State of Pernambuco, and the Administrator of the island is appointed
by the Governor. The island is divided into two conservation areas: the Marine National
Park (75% of the area) and APA (Environmentally Protected Area).

Power Consumption Data
Sector

Annual Consumption (approximate)

Residential

5.28 GWh

Rural

0.143 GWh

Public Lighting

0.002 GWh

High Voltage

2.87 GWh

Other sectors

11.80 GWh

Electricity Access
Percentage with access to electricity

100%15

15
The presence of a power grid, even in remote areas, allows the local utility Celpe to annually interconnect 120,000 new
customers annually connections the urban perimeter and in the rural area, throughout the state.
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Energy Generation
Generator List:
Type

Owner/Operator

Age

Fuel

Active Power

G1 – Spinning Machine

CELPE

2014

Diesel

1,286 kW

G2 – Spinning Machine

CELPE

2016

Diesel

1,120 kW

G3 – Spinning Machine

CELPE

2014

Diesel

1,286 kW

G4 – Spinning Machine

CELPE

2016

Diesel

1,286 kW

G4 – Spinning Machine

CELPE

2011

Diesel

1,120 kW

Generator List:
Type

Generation

Diesel

16 GWh*

Solar

1.3 GWh
*Approximate values as of December 2016

Cost of Energy Generation:
Energy Generation Cost 2016 Generation
Process

Cost

Fuel

R$ 13,757,006.00
(USD $4,222,791)

Maritime Transport

R$ 8,418,250.00
(USD $2,584,029)

Ground Transport

R$ 825,832.93
(USD $253,494)

O&M of Power Plants

R$ 2,276,872.56
(USD $698,898.87)
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Distribution
Grid Conditions

Good

Ownership of the power system structures The assets are owned by CELPE –
Neoenergia Group

Policy and Regulatory Structure
Due to its remote location, Fernando de Noronha has an isolated energy system. Isolated
systems are public electricity distribution systems that, in their normal configuration, are not
electrically connected to the National Interconnected System (SIN), for technical or economic
reasons.
Article 12 of Law 12,111 of December 9, 2009 stipulates that utilities and licensees, who are
authorized to install and operate electric power distribution in isolated systems, must operate
all their markets by means of energy bidding, either competition or auction. Regarding isolated
systems of the distribution network, decree n. 7,246, of July 28, 2010, and MME Ordinance
No. 600, of June 30, 2010 were published to regulate this law.
The Fernando de Noronha lsolated System is serviced by CELPE, since according to Law
9,074 / 1995, the installation of thermoelectric power plants with a power equal to or less than
5,000 kW (five thousand kilowatts) is exempt from concession, permit or authorization, and
shall only be communicated to the granting authority.
The electric power supply on the island is still made up of 90% of diesel generation. Since,
in general, the power supplied by diesel generators has a higher cost than that generated by
other sources, especially hydropower (which is present in a large part of the SIN), the regulatory body created the Fuel Consumption Account-CCC to reimburse the difference between
the total cost of generation of energy in the lsolated Systems. This fund reimburses the corresponding amount of energy by the average energy cost in the “Ambiente de Contratação
Regulada – ACR”, the Regulated Contracted energy market environment of the SIN, as well as
subsidizes the substitution towards more efficient sources.
Thus, in order to subsidize the generation of electricity through the use of fossil fuels, the Fuel
Consumption Account-CCC regulated the share of the incremental costs of acquiring such
fuels among all electric power utilities, licensees or others authorized to distribute power in the
country, in order to guarantee the financial resources to supply electricity to consumers from
isolated locations, thus ensuring the application of tariffs compatible with those practiced in the
interconnected system.
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Clean Energy Initiatives and Installations on the Island
Solar Heating System in Pousadas This the integral project of Celpe’s Energy Efficiency

Program of 2009, which aimed to identify actions
and implement feasible measures found in the energy
audit of 17 lodges in the archipelago. With the investment of R $ 325,203.84 (USD $99,823), the project
replaced electric showers at the lodges with a solar
hot water heating system. Among the main results
were the reduction of peak demand (183.06 kW) and
energy usage (103.96 MWh/yr), as well as the overall
loading in the power system.

Commercial Building Energy
Efficiency Programs

With an investment of R$ 492,696.53 (USD $
151235.98), the CELPE Energy Efficiency Program
project (2012), replaced old equipment at the public
parks of Fernando de Noronha to LED and efficient
air conditioners. The institutions targeted were the
Hotel Transito, television station TV Golfinho, Porto de
Noronha, the public plaza Praça Flamboyant, Hospital São Lucas, Palácio São Miguel (the administrative
office headquarters of Fernando de Noronha), and
day care center Creche Bem Me Quer. The project
provided gains, such as the reduction of peak demand (34.4 kW), reduction of consumption (93.18
MWh / year) and reduction of diesel consumption.

Solar Power Plant “Noronha I”

In a contract with WEG and in a technical partnership with the Deutsche Gesellschaft für lternationale
Zusammenarbeit (GIZ) and the Agency for International Development, CELPE implemented the solar
PV power plant Noronha I, which uses polycrystalline silicon technology and has an installed capacity
of 400 kWp using polycrystalline silicon technology.
The plant generates approximately 600 MWh per
year and is estimated to save 175,000 liters of biodiesel per year, the equivalent to 4.0% of the amount
consumed on the island. Currently, the Aeronautical
Command, the main beneficiary and the second
largest consumer of the island, is responsible for the
operation, maintenance and preservation of the plant.
CELPE is conducting tests to verify the impact of the
solar production on the thermal power plant (UTE)
“Tubarão.”
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Clean Energy Initiatives and Installations on the Island
Solar Power Plant “Noronha II”

CELPE, through a contract with WEG and a partnership with Deutsche Gesellschaft fur Internationale
Zusammenarbeit (GIZ), Universidade de São Paulo
(USP) and Universidade Politécnica de Madrid, implemented the PV solar generation plant Noronha II,
which has a capacity of 550 kWp uses polycrystalline silicon solar cells. Generating approximately 800
MWh per year, it is estimated that the use of 200
thousand liters of biodiesel per year will be avoided,
the equivalent to 5.4% of the amount consumed on
the island. Noronha II is installed in the area of the
rainwater collection system provided by the State
Government, which is beneficiary of the project. The
post-commissioning stage is currently under way,
including planning for operation, maintenance and
training of technical teams. The interconnection studies conducted by USP were presented and will serve
as a basis for discussing with ANEEL the operation
of the Tubarão thermoelectric power plant. CELPE is
conducting tests to verify the impact of the solar project on the consumption of the Tubarão plant.

Educational Outreach about the
Island’s Solar Power

A visitor center, which opened to the public in July
2016, provides island visitors with a unique experience of accessing information on technology, construction and operation of a PV plan in an isolated
system. The project aims to disseminate concepts of
energy efficiency and renewable energy, using tools
such as virtual reality with educational videos on the
generation of solar PV power and a modern station monitoring and managing the system. In 2016,
the center received 1,306 visitors, which included
residents, students, teachers and tourists. “Lamp
Exchange Actions” were also carried out, in which
809 LED FLC lamps were replaced on 166 customer
locations. The next step will be the realization of an
agreement with the WWF to operate the site in 2017.
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ATTACHMENT B – Case Studies: Focus on Policies in California and Hawaii
The following are detailed descriptions of select policies enacted in California and Hawaii
that have helped these frontrunner states advance their climate and clean energy priorities. These provisions complemented by federal policies, such as the solar investment
tax credit,16 which provides 30% tax credits17 for residential and commercial solar installation; wind energy production tax credits; tax credits for plug-in and hydrogen vehicles;18 mandated lighting efficiency standards;19 appliance efficiency labeling;20 as well as
federal clean air,21 water,22 and greenhouse gas provisions.23

I.

California

The following is a summary of key policies enacted in California to advance deep greenhouse gas reductions, to achieve at least a majority renewable electricity system, to
increase efficiency, and to decarbonize transportation. Many cities and counties have
more aggressive goals. For example, several (e.g. San Francisco, San Jose, San Diego,
Lancaster, Marin County) have official targets to reach 100% renewable power procurement community wide by dates ranging from 2020 to 2035.
Greenhouse Gas Reduction
2015 – SB350 (binding): Mandates interim target of 40% below 1990 levels by 2030
and 80% below 1990 levels by 2050. Preceded by 2005 Executive Order S-3-05
(non-binding), which set a GHG target of 80% below 1990 levels by 2050; the landmark, first-in-the-nation climate law AB 32 in 2006, which mandated achieving 1990
levels by 2020; followed by regulatory action to establish cap and trade program; and
the 2015 Executive Order B-30-15 (non-binding) that set an interim target of 40%
below 1990 levels by 2030
2015 – Under 2 MOU (non-binding): Subnational agreement to reduce greenhouse
gas emissions 80-95% or under 2 tonnes per capita, using various clean energy investments, by 2050.

2016 – SB32 (binding): Extends the state Air Board’s authority to regulate reduction of
greenhouse gases, which they currently enable via a cap and trade program

16

http://www.seia.org/policy/finance-tax/solar-investment-tax-credit

17

https://energy.gov/savings/renewable-electricity-production-tax-credit-ptc

18

https://www.irs.gov/businesses/plug-in-electric-vehicle-credit-irc-30-and-irc-30d

19

https://energy.gov/energysaver/new-lighting-standards-began-2012

20

https://www.energystar.gov/

21

See Clean Air Act: https://www.epa.gov/clean-air-act-overview

22

See Clean Water Act: https://www.epa.gov/laws-regulations/summary-clean-water-act

23

https://www.epa.gov/nsr/clean-air-act-permitting-greenhouse-gases
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2016 – SB1383 (binding): Mandates a 40-50% reduction below 2013 levels of
short-term climate pollutants by 2030 with strategies such as expanding development of renewable gas (e.g. hydrogen, biogas from anaerobic digestion of
organic waste).

Renewable Energy (Select list of policies)
2002 – First Renewable Portfolio Standard (RPS) law that mandated state utilities

procure 20% of electricity sales from non-large hydro renewable generation by 2017,
which was later accelerated to 2010.

2007 – SB 1 (Small scale renewable electricity incentives): Set into law two

programs to support small-scale (> 1MW) onsite solar projects: The Energy Commission’s New Solar Homes Partnership and the California Public Utilities Commission’s
California Solar Initiative. The New Solar Homes Partnership was a $400 million program that offered incentives to encourage solar installations, with high levels of energy
efficiency, in the residential new construction market for investor-owned electric utility
service areas. The goal was to install 400 MW of capacity by 2016. The California
Solar Initiative set a goal to install approximately 1,940 MW of new solar generation
capacity between 2007 and 2016 with a budget of $2.167 billion to offer performance
based rebates to people who install solar. Also set a goal to install 200,000 new solar
hot water systems, with a budget of $250 million for rebates between 2010 and 2017.
The CSI program is funded by electric ratepayers and the CSI-Thermal portion of the
program is funded by gas ratepayers. The program for solar PV was highly successful,
with a cumulative capacity of 1794 MW by 2017.24 Solar thermal applications totaled
just over 6000 by August 2017.25

2009 – AB 920 (net metering – updated in 2016 to “Net Metering 2.0”): Established

a statewide net metering program that allowed customers who install small-scale
solar to receive per-kWh credits for their solar electricity that are equal to the value of
a kWh of utility electricity. In 2016, in anticipation of electric utilities being poised to
reach the cap set by the original program (5% of peak demand), the California Public
Utilities Commission (state utility regulator) reviewed the program and extended it to
2019, when it will be reviewed again, along with adding several new provisions that
are favorable to solar consumers, such as prohibiting demand charges, grid access
charges, installed capacity fees, standby fees, or similar fixed charges on net metering
residential customers, until the Commission concludes how those rate modifications
will impact all residential customers. The revised program also requires utilities to make
solar available to residents of multi-tenant buildings through virtual net metering and
net metering aggregation. As of August 2017, net metering customers had installed

over 5000 MW in the state.26
24

http://www.californiadgstats.ca.gov/charts/csi

25

http://www.csithermalstats.org/

26

http://www.californiadgstats.ca.gov/charts/
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2011 – SBX1-2 (33% by 2020 RPS): Mandated RPS increase to 33% by 2020
(followed previous regulatory recommendations and Executive Order). This goal
is on track or ahead of schedule.
2013 – SB 1122 (Bioenergy Feed-in Tariff):27 Established a feed-in tariff for up to 250 MW
of electricity generated using bioenergy derived from organic waste.
2015 – SB350 (Comprehensive climate and clean energy law): Mandated RPS

increase to 50% by 2030, increased distributed generation, regional grid cooperation,
comprehensive integrated resource planning by utilities to ensure cost-effective, reliable transition to renewables and other greenhouse gas reducing technologies.

2017 – SB100 (pending): Proposal to mandate 50% RPS target date accelerate from
2030 to 2025 and to establish a 100% RPS with a target date of 2045.

Decarbonized Transportation
2007 – Low Carbon Fuel Standard - 10% lifecycle carbon reductions from
petroleum based transport fuels by 2020 (binding).28
2012 – Executive Order B-16-201:29 Set target of 1.5 million Zero Emissions Vehicles
(plug-in electric and hydrogen) by 2025 (non-binding, but supported by several
initiatives and pieces of legislation30).

2013 – AB 8 (Alternative Transportation Fuel Funding):31 Extends previously mandated

clean fuel and vehicle programs and local air district funds for diesel emission reduction through 2023. This includes committing more $2 billion toward several programs
to advance alternative-fuel vehicles, such as the state’s Clean Vehicle Rebate Project
(CVRP) that provides rebates to purchasers of plug in and fuel cell vehicles, the Hybrid
and Zero Emissions Truck and Bus Voucher Incentive Program, the Energy Commission’s Alternative and Renewable Fuel and Vehicle Technology Program that funds
research and development, the Air Quality Improvement Program and the Enhanced
Fleet Modernization Program, which advances technologies that lower emissions in
fleets.

27

http://cpuc.ca.gov/SB_1122/

28

http://www.energy.ca.gov/low_carbon_fuel_standard/

29

https://www.gov.ca.gov/news.php?id=17463. The Executive Order is supported by the ZEV Action Plan:
https://www.gov.ca.gov/s_zevactionplan.php

30

A partial list of legislation supporting the Governor’s Zero Emissions Vehicles target can be found here:
https://www.gov.ca.gov/news.php?id=18720

31

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB8
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2015 – Under 2 MOU: Goal to Reduce Petroleum Use 50% by 203032
High Vehicle Occupancy (HOV) Lane Access33 – As an incentive to purchase low and
zero emissions passenger vehicles, compressed natural gas (CNG), hydrogen,
electric, and plug-in hybrid electric vehicles (PHEVs) meeting specified California
and federal emissions standards and affixed with a state issued sticker may use
HOV lanes regardless of the number of occupants in the vehicle.

Energy and Water Efficiency
1977 – Present – Building Efficiency Standards34 – California has been a leader in
efficiency standards for 40 years, which has helped the state maintain flat levels
of per capita electricity use, despite population and economic growth. These
standards conserve electricity and natural gas and prevent the state from having
to build more power plants.
1978/1982 – Decoupling and Other Utility Incentives to Promote Efficiency: Since
1978 for the gas sector and 1982 for the electricity sector (with a brief gap in
the 1990s), California law has required state investor owned utilities to “decouple” profits from sales. Under decoupling, utilities collect revenues based on a
revenue requirement to run the utility, plus a reasonable investor profit, which
is presented to and decided by the Public Utilities Commission in the course of
a general rate case and other proceedings.35 California also provides funds for
utility-managed incentives that encourage customers to save energy.
2007 – Zero Net Energy (ZNE) Buildings (non-binding):36 Goals being integrated into
building efficiency, lighting and appliance standards): all new residential buildings
to be ZNE or the equivalent by 2020; all new commercial buildings to be ZNE or
the equivalent by 2030.

32
http://under2mou.org/wp-content/uploads/2015/05/California-appendix-English.pdf Note: 50% petroleum reduction by
2030 was a provision that was part of the original SB 350 law, but was defeated before the mandate was passed. However, while not
yet binding, this remains state policy.
33

https://www.afdc.energy.gov/laws/5359

34

http://www.energy.ca.gov/title24/

35
See: https://www.sce.com/wps/wcm/connect/d25f582a-e3b9-456d-b25b-73a7a1a56ca5/PublicPoliciesRates_Decoupling.
pdf?MOD=AJPERES ; https://www.pge.com/en_US/residential/rate-plans/how-rates-work/learn-how-rates-are-set/how-pge-makesmoney/how-pge-makes-money.page
36
For details, see: http://www.energy.ca.gov/title24/2016standards/background.html
and http://www.energy.ca.gov/2011_energypolicy/documents/2011-07-20_workshop/presentations/Revised_Zero_Net_Energy_
Definition.pdf
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2012 – Executive Order B-18-1237 (non-binding): Goals for new state-owned buildings
and renovations, e.g. ZNE, doubling efficiency and conserving up to 20% on
energy
2015 – SB 35038 (binding): By 2030, double energy efficiency savings in electricity and
natural gas final end uses of retail customers through energy efficiency and
conservation.
2015 – Water Efficiency Standards:39 New standards were adopted in response to

drought

for water appliances, such as toilets and faucets, requiring them to use less
water while achieving the same performance.
2015 - Executive Order B-29-15 (Updated Water Landscape Ordinance):40 Updates
a previous ordinance that requires efficient use of water for use in landscaping,
which accounts for half of urban water use in California.

Waste Management
2006, 2011, 2012 – Mandatory Recycling Law (including updates and amendments):41
Establishes solid waste recycling requirements for commercial entities, including
multi-family dwellings, and local government throughout the state.

2014 – AB1826 (Organic Solid Waste Recycling requirement):42 Requires organic
waste from commercial businesses to be diverted from landfills into some kind of
recycling.

37

https://www.gov.ca.gov/news.php?id=17508

38

https://leginfo.legislature.ca.gov/faces/billCompareClient.xhtml?bill_id=201520160SB350

39

http://www.energy.ca.gov/releases/2015_releases/2015-04-08_water_appliance_standards_nr.html

40

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/

41

http://www.calrecycle.ca.gov/recycle/commercial/

42

http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201320140AB1826
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Other
PACE Financing and Loan Loss Reserve Program – In 2010, California set up a loan
loss reserve program that backs up property assessed clean energy (PACE)
loans – that is, loans for energy upgrades, like efficiency improvements and
rooftop solar, that are billed through property tax billing to ease transfer of these
improvements to new owners when the property sells to a new owner. The
PACE Loss Reserve Program’s goal is to increase availability of residential PACE
financing by making first mortgage lenders whole for direct losses as a result of
a PACE lien in a foreclosure or forced sale. As of October 2016, 81,707 PACE
financings with a total principal value of $1,863,289,177.28 were enrolled in the
Program.43
Community Choice Aggregation (CCA)44 – This is a state law that allows local
governments in investor owned utility territories to create entities that offer ratepayers an alternative to the investor owned utility. These entities aggregate the
bulk buying power of their citizens and businesses to get attractive rates on the
wholesale market or in direct contracts with electricity generators. In California,
several cities and counties have started CCAs as a strategy to save money on
utility bills for their constituents, while also pursuing more aggressive renewable
energy targets than the competing investor owned utilities - of up to 100%.

II.

Hawaii

Hawaii became the first state in the US to put a 100% renewable energy target law in
2015 and also leads the nation in installed solar PV per capita. The state ranges from
densely populated regions like Honolulu County, which has close to a million inhabitants,
to islands like Lanai and Molokai, which like Fernando de Noronha only have a few thousand inhabitants.45 The following are key policies that have advanced the kinds of goals
in Hawaii that Fernando de Noronha is aiming to achieve.

43

http://www.treasurer.ca.gov/caeatfa/pace/faq.asp

44

http://www.cpuc.ca.gov/general.aspx?id=2567

45

Population statistics source: US Census
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Greenhouse Gas Emissions
2007 – Act 234: Set a target of reducing greenhouse gas emissions to 1990 levels by 2020.

Renewable Energy
2001 – Act 27246 (Net Energy Metering) - Net energy metering credited small customers
at the full retail electric price for any excess electricity they generate and sell
back to the utility. Since its inception over 60,000 customers installed systems
under the NEM program in the Hawaiian Electric, Maui Electric, and Hawaii
Electric Light service territories.The program was shut down on October 12,
2015 and replaced with customer grid-supply and self-supply policies.47 The end
of net metering has significantly slowed distributed solar installation in Hawaii,
although there are measures being considered to address this.48
2003 – Updates - 2004: SB 3162 CD1; 2009: SB 464 CD 2
(Renewable Energy Technology Tax Credit) These tax credits allow individuals
or corporations to claim an income tax credit of 20% of installed cost of wind
systems and 35% on the installed cost of solar thermal or photovoltic (PV) system. In 2009, a new provision was added allowing the tax credit to be refundable under certain conditions. For solar energy systems, a taxpayer can reduce
the eligible credit amount by 30%. If this reduced amount exceeds the amount
of income taxes to be paid by the taxpayer, the excess credit will be refunded
to the taxpayer. Note that the department of taxation (DOTAX) has also created
an administrative rule that effectively capped the maximum dollar amount of the
credit for both residential and utility scale (I believe $500k per MW), which significantly lowered the effective percentage of tax credit received.
2012 – Decoupling49 – Similar to California’s regulation put in place in the 1980s
(see California Case Study above), Hawaii’s Public Utilities Commission implemented decoupling of utility sales from profits to incentivize the utility to advance
customer adoption of efficiency and renewable electricity technologies. Decoupling sets the electric rates so that the utility is able to generate the same level of
revenue whether it uses fossil fuel or renewable sources.

46

http://files.hawaii.gov/tax/news/announce/1990_2003/2001ann16.htm

47

http://files.hawaii.gov/tax/news/announce/1990_2003/2001ann16.htm

48

http://www.utilitydive.com/news/hawaii-rooftop-solar-installations-tumble-after-net-metering-changes/440011/

49

http://cca.hawaii.gov/dca/electric/decoupling/
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2015 - HB 623 (100% Renewable Portfolio Standard): This legislative initiative set
a 2045 goal for 100 percent of electricity production in Hawaii to be produced
via renewable resources. This helps align stakeholders to plan toward a common goal while incentivizing regulators to approve more renewable energy
projects.
2016 – SB 2652 (Renewable Fuels Production Tax Credit) - A production tax credit

for renewable fuels to stimulate local industry to produce renewable fuels to replace
imported fossil fuels. Qualified fuels include biomass crops, agricultural residues, oil
crops, sugar and starch crops, grease and waste cooking oil, food wastes, municipal
solid wastes and industrial wastes, water, and animal residues and wastes. The annual
dollar amount of the tax credit during the five-year credit period is equal to USD $.20
per 76,000 btu of renewable fuels for producers of more than 15 billion btu of renewable fuels per year. There is a cap on the tax credit claimed of USD $3 million
per taxable year.

Energy and Water Efficiency
2012 – Decoupling50 (see Renewable Electricity and Hot Water section above)
2015 – Updated Building Code:51 Updated from the 2006 code, which was updated

from the previously adopted 1994, code, the latest building code for the state implements the 2015 International Energy Conservation Code (IECC) with amendments.
The code sets energy efficiency requirements for both residential and commercial
buildings.

Performance Contracting52 – To promote water and energy efficiency, agreements may

be made between building owners or facilities managers and private energy
services companies (ESCOs) that allow future operational cost savings
(e.g. for annual electricity, water, sewer or solid waste costs, or equipment maintenance service contracts) to be used to pay for the cost of a building’s energy and water efficiency retrofits. The building owner contracts with an ESCO to assist in getting
3rd party financing for mutually agreed upon efficiency improvements.

50

http://cca.hawaii.gov/dca/electric/decoupling/

51

http://energy.hawaii.gov/hawaii-energy-building-code/2015-iecc-update

52

http://energy.hawaii.gov/energy-performance-contracting
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Decarbonized Transportation
1993 (revised 2010) – Barrel Tax:53 Originally established as a five cent per barrel tax

on imported fossil fuel, on July 1, 2010, the tax was increased to $1.05. The increased
funding was supposed to be used to fund energy, food security, and environmental
initiatives, while also disincentivizing imported fossil fuel consumption. However, about
$0.70 of the $1.05 is taken by the General Fund and does not go to those areas for
which it was intended.

1997 – Act 290 (Electric Vehicle Free Parking and High Occupancy Vehicle Lane)

– Entitles electric vehicle drivers to free parking in metered stalls and municipal parking
lots plus usage of the high-occupancy vehicle lane with only a single driver.54

Other
2008 (updated in 2014) – Hawaii Clean Energy Initiative:55 This is a partnership

between the State of Hawaii and the US Department of Energy (DOE), in collaboration with Hawaii’s Department of Business, Economic Development and Tourism, that
was established to work on ending Hawaii’s dependence from imported fossil fuels.
The first major outcome of the initiative was a high-level analysis of how 70% energy
independence could be achieved, which was followed up by several other studies.
In 2014, a formal MOU was signed by the State of Hawaii and the DOE formalizing a
renewed commitment to this multi-agency process. The new goals have been reducing petroleum use in Hawaii’s transportation sector, which accounts for two-thirds of
the state’s overall energy mix, supporting the state reaching its 100 percent renewable
energy portfolio standard by the year 2045, and reducing electricity consumption by
4,300 gigawatt-hours (GWh) by 2030.

2013 - Green Energy Market Securitization Formation: A green financing initiative
designed by the Hawaii State Energy Office to make clean energy improvements
more affordable and accessible for Hawaii consumers. The program provides
low-cost capital to finance solar photovoltaic systems and other clean energy
improvements for those who may otherwise have difficulty obtaining financing
for these projects. Low-credit homeowners and renters, as well as nonprofits
and small businesses are among those who qualify for project financing through
the program.

53

https://trackbill.com/bill/hi-sb358-energy-barrel-tax-environmental-response-energy-and-food-security-tax/773580/

54

https://legiscan.com/HI/text/SB2746/id/614006

55

http://www.hawaiicleanenergyinitiative.org/
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