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SECTION I. INTRODUCTION

Renewable electricity is derived from naturally regenerating energy resources such as the sun,
wind, water, biomass and heat from the Earth’s interior. Hereafter, the term “renewable
electricity,” or simply “RE,” will be used to refer to all renewable energy technologies for the
generation of electricity. Although all hydroelectricity is renewable, this paper is limited to low-
impact hydro. While definitions of low-impact hydro vary by jurisdiction, they generally include
hydropower facilities that meet all regulatory licenses and adequately protect or mitigate impacts
on river flows, water quality, fish passage and protection, watersheds, threatened and endangered
species, cultural resources, and public access and recreation opportunities. Other renewable
energy applications, such as thermal biomass and biogas applications, biofuels such as ethanol,
solar thermal or geothermal heating and cooling, are outside the scope of this paper.

There is tremendous opportunity for renewable electricity to meet an increasing proportion of the
North American electricity market. Many states and provinces in the United States and Canada
have adopted some type of target for the supply of renewable electricity. At the same time, there
has been an upsurge in the growth of the voluntary market* from large corporate and other
commercial purchases, particularly in the United States. Rising prices for natural gas and other
fossil fuels have allowed suppliers to position renewable electricity as a hedge against fuel price
volatility- demonstrating the economic value of renewables beyond environmental benefits. In
Mexico, two new pieces of legislation will address some of the legal and market constraints on
renewables if they are enacted and private developers find creative ways to develop wind
electricity projects. These and other factors show great promise for a continued growth of a
renewable electricity market in North America.

Notwithstanding these achievements and positive trends, there is still room for improvement.
Effective public policies supporting renewables need to be more widely implemented and
lessons-learned about programs that worked or did not work need to be more widely
disseminated. More effort needs to be made to bring low-impact hydro renewables on par with
non-renewable generators in terms of subsidies, tax incentives and other favorable government
financing policies. Consumer understanding of the value of renewable electricity and their green
pricing options is low, and voluntary markets for renewable electricity are still in their infancy in
all three countries.

The purpose of this paper is to assist governments of the three North American countries in
supporting renewable electricity development by addressing informational and transactional
barriers that add to renewable electricity costs, and by more actively assisting with policy
implementation. This paper provides an overview of the key market demand and supply-side
drivers for renewable electricity in each of the three North American countries. The paper
identifies regulatory mandates, voluntary purchases, self-supply and financial incentives as the
most important drivers of a renewable electricity market in North America today. The authors
then explore the opportunities for growing the renewable electricity market in each of the three

! An energy market that allows consumers to voluntarily select whether their electricity is supplied by renewable
sources or nonrenewable ones.
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countries. This paper concludes with a series of brief recommendations for the market overall
and for the Parties of the North American Agreement on Environmental Cooperation (NAAEC)
to help foster a North American renewable electricity future.

1.1 Current Policy Framework for Renewable Electricity in Canada

In Canada, provinces have jurisdiction over resource development, including electricity, and as a
result most aspects of energy policy and regulation reside with them. Any regulatory initiatives
to increase production or to set resource targets also originate with the provinces. The federal
government has jurisdiction over nuclear energy and, through the National Energy Board,
regulates electricity exports and international electricity lines.

The structure and role of electric utilities in Canada varies by province. Most electric utilities are
provincial Crown Corporations owned in total or in part by the provinces. However, there is an
increasing number of private electric utilities. There is wide variation regarding utility control of
the transmission and distribution system province-wide. For example, in Quebec, Saskatchewan,
Manitoba, and the Maritime Provinces, a single utility is responsible for electricity distribution
throughout the province. In Alberta, there are four distribution utilities, in British Colombia there
are two, and in Ontario, many. Alberta has a "fully restructured" electricity system, meaning that
electricity generation, distribution, and retail sales have all been separated. Ontario started down
the path of restructuring and split the Crown utility into three parts, but stopped there. Thus, a
very large part of the Ontario generation system is still government-owned, and most consumers
are not exposed to market prices. New Brunswick, Quebec and British Colombia have adopted
certain aspects of the competitive model, while retaining a Crown utility. In the other provinces,
the utilities are vertically integrated, where the utility is responsible for the generation,
transmission and retail distribution of electricity.

In addition to the seventeen major electric utilities in Canada, about sixty industrial
establishments generate electricity, mainly for their own use. A few also sell energy to municipal
distribution systems or utilities. These establishments are concentrated in three sectors: pulp and
paper, mining, and aluminum smelting. In 1997, industrial establishments owned about six
percent of total capacity and produced about eight percent of the total electricity generated in
Canada.

Renewable electricity marketing is restricted to the provinces with a fully open electricity market
while renewable electricity pricing could be offered by any of the utilities in any market (fully
open or not), though it has been limited thus far.

Though the costs of renewable electricity have declined significantly over the past two decades,
the availability of abundant conventional energy resources in Canada, including large hydro
electric facilities, natural gas and coal, contribute to continued low prices for electricity that
make it difficult for renewable electricity to compete on a cost basis, without explicit price
corrections for environmental and social costs associated with conventional fossil based
electricity sources. As one industry representative said: “Electricity in Canada is undervalued
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and renewable electricity is really undervalued.” This very low electricity price is the greatest
barrier to renewable electricity development in Canada.

Eighty-one percent of Canada’s GHG emissions come from energy production and consumption.
Canada is currently developing an environmental agenda that will address GHG and air pollutant
emissions. It is anticipated that this agenda will help foster renewable electricity generation.

Often one of the main drivers for renewable electricity development at the provincial level is air
pollution, as this tends to fall under provincial jurisdiction. For example, the emissions trading
system in Ontario is designed to reduce NOy and SO levels and renewable electricity projects
can be issued credits through a set-aside process. Other drivers include local economic
development and increased energy security.

1.2 Current Policy Framework for Renewable Electricity in the United States

The US electricity market is governed by the Federal Energy Regulatory Commission (FERC)
and the state public utility commissions. FERC is an independent government agency, officially
organized as part of the Department of Energy. It is responsible for regulating the interstate
transmission of electricity, regulating the wholesale sales of electricity, and licensing and
inspecting hydroelectric projects, and monitoring energy markets and companies to protect
customers from market manipulation. Individual state public utility commissions regulate retail
sales of electricity, approve all utility resource plans, and generally regulate utility operations,
ensuring that consumers and the public are protected from the possible adverse effects of a
natural monopoly. More than half of the US states are vertically integrated, meaning that the
local utility company is responsible for the generation, distribution and retail sale of electrical
energy to consumers within their service territory. Twenty-one states have “restructured” their
electricity markets to allow consumers direct retail access. In general, this means that the local
utility continues to provide transmission and distribution (delivery of energy) services, but
consumers may choose their own supplier of generation energy services.

In both restructured and vertically integrated states, renewable electricity generation can be
procured in one of three ways: One, the utility or the retail electricity supplier can develop their
own renewable generation projects. In this instance, they may either build the generation
themselves or pay someone to do it for them. In either event, the utility owns the generation asset
and is reimbursed for their investment through rates including a reasonable return to the
shareholders. Two, the utility can buy the electricity from an independent power producer and
recover the costs through rates. In this instance, the utility does not own the generation asset, but
enters into longer-term contracts for the delivery of the electricity into their service territory.
Third, the utility may purchases RECs and combine them at the point of sale to “green-up” their
system electricity fuel mix.

2 California repealed direct access, but not the restructuring legislation. The state’s local utilities are largely divested
of their generation assets, yet there is no direct access for individual electricity customers. California does offer
community aggregation, where an entire community can opt to purchase retail electricity services from competitive
suppliers, although no communities have taken advantage of this limited form of direct access.
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Current renewable electricity policy activity in the United States at the federal level includes the
Production Tax Credit (PTC), the Energy Policy Act of 2005 (EPACT 2005), the Farm Bill
(Title 1X), and presidential Executive Order 13423 “Strengthening Federal Environmental,
Energy, and Transportation Management.” The PTC has been a strong Federal incentive for
renewables, primarily wind, although it expires every two years and requires reauthorization.
The PTC is discussed in more detail in Section 3.2.2.1. The EPACT 2005 has a number of
incentives for renewables, including the reauthorization of the PTC, the availability of up to $800
million in clean renewable energy bonds for renewable generators, an increased business
investment tax credit for solar and geothermal, and a new residential solar tax credit. The Farm
Bill establishes several programs and grants which include assistance to eligible farmers,
ranchers, and rural small businesses in purchasing renewable energy systems. Executive order
13423 sets goals for federal agencies in the areas of energy efficiency, acquisition, renewable
energy, toxics reductions, recycling, renewable energy, sustainable buildings, electronics
stewardship, fleets, and water conservation.

These federal programs aside, nearly all renewable policy activity is occurring at the state level.
Currently twenty-one states plus the District of Columbia have passed RPSs, and these have been
some of the most significant policy drivers for new renewable resources. In addition, state clean
energy funds have made significant contributions to the growth of the renewable electricity
industry by providing financial programs that support new renewable projects of all sizes, as well
as funding market preparation, infra-structure building activities, and demand-side drivers like
consumer education and marketing. States have also aggressively enacted net metering laws,
voluntary renewable electricity programs, and a variety of financial incentives and regulatory
provisions to encourage new renewable energy development. Overall, however, the impact of
these state-level actions is still modest relative to the potential impact of more aggressive federal

policy.

1.3 Current Policy Framework for Renewable Electricity in Mexico

In Mexico, since 1960, the generation, transmission and distribution of electricity for the public
good are, according to the Constitution, the responsibilities of the federal state, accomplished
through its two vertically integrated utilities, the Comision Federal de Electricidad (Federal
Electricity Commission, or CFE) and Luz y Fuerza del Centro (Central Light and Power, or
LyFC).2 Energy policy is determined by the federal government with virtually no state-level
involvement. Following amendments introduced in 1992, the Public Electricity Service Act
(LSPEE) allows private sector participation in the generation of electricity in the form of self-
supply, co-generation (combined heat and power), independent production and small production
(not exceeding 30 MW); as well as import and export of electricity under conditions established

® LyFC covers the Federal District and the surrounding region in central Mexico, while CFE covers the rest of the
country. CFE is in charge of 97% of the total generation capacity in Mexico (excluding self-supply) and provides
electricity to meet most of the electricity needs of LyFC. Although in practice CFE is responsible for contracting
virtually all new public sector capacity in Mexico (with the exception of a set of natural gas-based distributed
generation plants that LyFC will soon install), any reference to CFE in this document applies in principle to LyFC as
well.
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for each case (Ley del Servicio Publico de Energia Eléctrica, Art. 36, 1993), regulated by the
Comision Reguladora de Energia (Energy Regulatory Commission, or CRE).

In this framework, electricity generation projects in Mexico can fall into four different
categories:

1. The projects included in CFE’s expansion planning. These in turn can be:

e Utility-owned projects. In the past, CFE built its own projects but now they also
develop turn-key projects, financed and built by the private sector, and then handed
over to CFE.

e Privately-owned projects built for public service. An increasing capacity in Mexico is
based on independent power producers (IPP) that generate electricity for exclusive
sale to CFE. (Currently there are no renewable electricity IPP projects in operation).

2. Privately-owned electricity export projects. (Currently, there are no renewable electricity
export projects).

3. Grid-connected self-supply projects. Since the LSPEE Act prevents the trade of
electricity, all partners of a self-supply project need to constitute a single entity, and
therefore the exchange of electricity is an internal transaction. According to the
regulatory framework, self-supply projects can be either on-site or remote (by means of
the wheeling services of the grid).

4. Off-grid projects. These in turn can be:

e Private mini-grids. In this case the same self-supply rules apply, i.e., consumers must
be partners of the project.

e Home systems. Likewise, since the trading of electricity is not permitted, the
consumer must own or co-own the generating device.

In addition, the LSPEE Law establishes a fifth category of projects: Small producers (under 30
MW) that generate electricity exclusively for CFE (public service) but are not included in its
expansion planning. This category does not exist in practice, since the tariffs paid by CFE (short-
term marginal cost and no capacity payment) are too low to enable the projects’ financial
viability.

1.4 Electricity Generation in North America

The graphs below depict the current mix in electricity generation in Canada, Mexico and the
United States. Table 1 shows the installed electricity generation capacity for the three North
American countries.
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Figure 1. Electricity Generation in
Canada, 2003
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Figure 3. Electricity Generation in the
United States, 2003
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Figure 2. Electricity Generation in
Mexico, 2003
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Table 1. Installed Electricity Generation Capacity in North America, 1 Jan. 2004
(Million Kilowatts)

Canada Mexico United States
Conventional 34.863 37.559 745.446
Thermal
Geothermal, Solar, 2.419 0.979 19.462
Wind, and Wood and
Waste
Hydroelectric 70.197 9.650 77.641
Nuclear 10.615 1.365 99.628
Total 118.094 49,553 942.178
Source: Energy Information Administration, International Energy Annual 2004,
<http://www.eia.doe.gov/iea/elec.html>,
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SECTION II. CURRENT RENEWABLE ELECTRICITY MARKET DEMAND
DRIVERS

The purpose of sections Il and 111 is to give the reader an understanding of the current size and
projected growth of the renewable electricity market in North America. The analysis will focus
on both demand (Section Il) and supply (Section I11) drivers in each of the three countries.

2.1 Regulatory and Voluntary Drivers

Regulatory drivers refer to governmental laws and regulations and other initiatives that require
the use of renewable resources (such as RPS) or that may be major drivers for renewables (such
as the Kyoto Protocol). An RPS is that establishes a target quantity of renewable electricity to be
included in an electric service provider’s portfolio by a certain date. RPS can be implemented in
a number of different ways, and as with most public policies, the design of the program is critical
to its success.

Of the three countries, the United States probably has the most governmental mandates,
particularly at the state and local levels while Mexico has the least. At the national level, Canada
has made a commitment to reducing GHG emissions as well as air pollution, which will likely
create drivers for renewable electricity. Canada also has a number of RPSs or RPS-like targets
instituted by provincial and local governments.

The following section describes the governmental mandates of each country and attempts to
estimate the size of the market for renewables that might result.

2.1.1 Canada

2.1.1.1 Federal Government

Canada is committed to reducing greenhouse gas (GHG) emissions and air pollutants and is
in the process of developing a plan to achieve these objectives. Since renewable electricity
does not produce greenhouse gases or other air pollutants when it is brought into the
electricity supply mix to replace existing or potentially new fossil generation, renewables can
become an important tool to meet tangible emissions reductions.

If Canada’s electricity market proceeds like those of other countries, we can expect a
significant portion of its low-impact hydro renewable electricity projects to be built and
financed by independent power producers (though mostly through long-term contracts with
the utilities).

Fostering Renewable Electricity Markets in North America 9



A number of climate change programs and initiatives, including those that focus on
renewable energy, are currently under review. The Canadian government is in the process of
developing a made-in-Canada approach to address GHG emissions and air pollution.

2.1.1.2 Provincial Procurement and Portfolio Mandates

Three provinces have renewable electricity mandates in place in Canada as of September
2005: New Brunswick, Nova Scotia, and Prince Edward Island.* These are most likely to be
fulfilled through a utility’s purchase of renewable electricity from local facilities. However,
rules could change in the future and allow for the purchase of unbundled RECs from
anywhere. Most of the provincial mandates or targets are all inclusive and count any
renewable electricity generated in the province whether sold through regular utility sales,
purchased to meet government procurement mandates or purchased by end-use customers in
the voluntary market.

In addition to these provincial RPS programs, seven provinces and three territories have
voluntary renewable energy targets. These include: Alberta, British Colombia, Manitoba,
Newfoundland and Labrador, Ontario, Quebec, Saskatchewan, Yukon, Northwest Territories,
and Nunavut. The levels of the provincial/territorial mandates and targets are shown in
Figure 4. Quebec and Ontario have used quite aggressive requests for proposals as a means to
increase the electricity generation from renewable energy sources. As well, Ontario is the
first jurisdiction in North America to introduce standard-offer contracts (a form of the feed-in
tariffs used in Europe) for projects less than 10 MW, including solar photovoltaic (PV).
Under the standard-offer contract, eligible projects could enter into 20-year contracts,
offering electricity prices as high as 11 cents per kilowatt-hour (kwWh) for wind, biomass,
small hydro and 42 cents per kwh for solar PV.

In provinces with traditional, vertically integrated utilities (without wholesale competition),
electricity generated from renewables can command a premium over the prevailing
wholesale market price only if those facilities are owned by independent power producers
that have contracted their output through some form of power purchase agreement. The
various federal government incentive programs are expected to help reduce the costs of
renewables at the provincial level and support momentum toward reaching these renewable
targets.

While it is technologically feasible for Canadian renewable electricity projects to export their
electricity to the United States for the purposes of meeting US RPS mandates, there are only
a few limited instances of this occurring. All of the US states bordering or near Canada with
a RPS require a physical energy delivery into the state or regional power pool in order for the
generation to be eligible for the RPS. This means that the generation unit must be located
such that there is a clear path of delivery from the renewable generation unit to the US state
or regional power pool. However, because of the sizable demand being created by Canadian
provincial mandates, it appears that most new renewable electricity being generated in
Canada are being used in the domestic market instead of exporting to the United States.

* Pollution Probe. Green Power Provincial/Territorial Targets and Policies. September 2005.
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The estimated amount of renewables expected from provincial RPS programs and provincial

targets is 9,140 MW by 2017.

Yukon:
1 MW of wind
increase by 2006
Northwest Nunavut:
Territories: increases in one
10% by 2010 or two community
and 25% by projects by 2008
2025
British Columbia:
10% of all new Alberta:
generation by 3.5% by
2012 2008 Manitoba:
1,000 MW of
wind by 2014
Saskatchewan:
150 MW of wind by Ontario:
2005 - 100% of new 5% by 2007
generation until 2010 10% by 2010

to come from opera-
tions that do not add
to greenhouse gas
emissions

Source: Pollution Probe. 2005

2.1.2 United States

2.1.2.1 State Renewable Portfolio Standard

In the United States, the enactment of state RPSs has been a major driver in the demand for
renewable electricity and for the development of new renewable generation facilities. In
general, the most successful RPSs have output-based targets (as opposed to capacity targets)

Fostering Renewable Electricity Markets in North America

Figure 4. Canadian Renewable Electricity Standards and Targets as of September
2005
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that are long-lasting and increase over time. Currently in the United States, there are twenty-

one states plus the District of Columbia that h

ave enacted a RPS.

The demand for renewable electricity from state RPSs is dramatic, and has been the largest
boon to the renewable electricity market in the United States since the enactment of the

Public Utilities Regulatory Policy Act (PURP

A) in 1978. According to the Union of

Concerned Scientists, the demand for both existing and new renewable electricity from state
RPS will total approximately 37,175 MW by 2017.° Of this amount, 32,000 MW will be

from new renewable electricity.

Figure 5. United States Renewable Electricity Standards as of January 2006

Montana:

Maine: 30% by 2000

15% by 2015 Minnesota:
o 19% by 2015* Muy‘;w ‘2f°f1k=
Wisconsin: o by 2013 MA: 4% by 2009
2.2%by 2011  Pennsylvania: CT: 10% by 2010
. 8% by 2020 NJ: 6.5% by 2008
JoMe; Waehington .. DE: 10% by 2019
Nevada: 2% by 1999 ashington D.C: M ryiand: 7.5% by 201
20% by 2015, Illinois: 11% by 2022 gy, 16% by 2019
solar 5% of annual ~Colorado: 8% by 2013**
10% by 2015
California:
20% by 2017
Arizona: New Mexico:
1.1% by 2007, 10% by 2011
60% solar
Texas:
5,880 MW

(~4.2%) by 2015

Hawaii: 20% by 2020

*Includes requirements adopted in 1994 and 20073 for one utility, Xcel Energy.

. **No specific enforcement measures, but utility regulatory intent and

® From interview with and documents received from Steve Clemmer, Research Director, Union of Concerned

Scientists <www.ucsusa.org>.
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Figure 6. New and Existing Renewable Electricity Demand Expected from US State
Standards®
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*Projected development assuming states achieve annual RPS targets.
*Assumes regulatory enforcement of voluntary RPS.

Source: Union of Concerned Scientists 2005b.

2.1.2.2 Existing and Proposed Emissions Regulation

Twenty-three states have enacted programs and policies to monitor and or reduce greenhouse
gas emissions that are likely to impact the demand for renewable electricity. Policies to limit
greenhouse gas emissions that impact the demand for renewable electricity include, setting
limits for greenhouse gas emissions from power plants, introducing carbon adders to utility
resource planning processes, and setting targets for statewide CO,/greenhouse gas emissions.
Finally, some states now mandate reporting of greenhouse gas emissions and several have
established greenhouse gas registries for voluntary action.

Greenhouse Gas Emissions Limits

Several states are undertaking efforts to set limits or target offsets for the emissions of CO,.
The efforts have primarily been targeting the electricity sector, but recent efforts in New
Jersey and California could possibly include fossil fuel burning facilities outside of the
electricity sector.

® Projected development assumes states achieve annual procurement targets.
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Massachusetts issued a rule in 2001 requiring a ten percent reduction in the CO, emission
rates by 2006 compared to 1997-1999. The rule applies to the six highest emitting power
plants in Massachusetts. The companies can apply for credits to the program resulting from
investments in carbon sequestration and renewable electricity. New Hampshire established a
cap on CO, emissions from power plants in the State in July of 2002. The law sets an annual
cap for emissions in 2006 equal to CO, emissions in 1990. Starting in 2007 and continuing
through 2010 the cap is set at a level seven percent below 1990 emissions. The law allows for
the issuing of allowances for investments in energy efficiency, new renewable energy
projects, conservation and load management. Oregon and Washington have implemented
programs to require new power plants to offset portions (seventeen percent in Oregon, twenty
percent in Washington) of their anticipated CO, emissions.

Finally, seven states from the northeastern and mid-Atlantic regions of the United States
recently agreed on a multi-state Regional Greenhouse Gas Initiative (RGGI). The states
involved are Connecticut, Delaware, Maine, New Hampshire, New Jersey, New York, and
Vermont. The agreed framework targets a stabilization of CO, emissions from the region’s
power plants at 2009 levels from 2010-2015 and a ten percent reduction below 2009 levels
by 2019. The specific allocation of emissions allowances is to be determined state-by-state.
The allowance mechanism could have a dramatic impact on the voluntary market, positively
or negatively, depending on how the program is implemented in each of the states. A worse
case scenario is that renewables would not be able to make any carbon claims; a best-case
scenario is that all renewable sales and purchases can make carbon reduction claims. In
reality, the implementation is likely to be somewhere in between, where some claims can be
made in limited circumstances, not altogether killing the voluntary renewable market but
hurting it somewhat from today. Maryland, Massachusetts, Pennsylvania and Rhode Island
are observers to the process and could join at a later time.

The question of whether greenhouse gas emission limits on the electricity sector may
encourage renewable electricity depends on the specific design of the scheme and its
allocation process. If greenhouse gas emitters are required to pay for the privilege of emitting
carbon, then the program will increases the cost of fossil fuel generation, making it less
competitive, while the price of renewable generation will remain constant. However, studies
in the northeastern United States show that if pollution allowances are given on a free basis
to the greenhouse gas emitters the value of the allowances will be worth more to the polluter
than the cost of reducing greenhouse gases to comply with the cap.’ These issues are still
being debated in the Northeast and California.

Carbon Adders

Some states have implemented versions of “carbon adders” to encourage electricity providers
to take into consideration the potential future cost of mitigating carbon dioxide emissions. A
carbon adder is a sum of money that is added to the procurement costs of fossil fuel

" Burtraw, Dallas; Karen Palmer; and Danny Kahn. Allocation of CO, Emissions Allowances in the Regional
Greenhouse Gas Cap-and-Trade Program. Washington, DC: Resources for the Future.
<http://www.rff.org/rff/Documents/RFF-DP-05-25.pdf>, p. 4.
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generation during a utility’s resource planning process. The carbon adder explicitly takes into
account the social cost of carbon emissions from electricity generation facilities when
comparing prices of fossil fuel and renewable generation. California adopted a carbon adder
of $8/ton CO; in April of 2005. Colorado’s Public Service Commission set a carbon adder
for a specific utility’s procurement plans in 2003 as part of an agreed settlement with
environmental groups. The carbon adder was set at $9/ton but it did not change the utility’s
resource selection. Oregon requires that regulated utilities include an analysis of carbon costs
in their resource planning. The required analysis has not led to any changes in resource
selection by utilities to date.®

Greenhouse Gas Targets

Several states have set targets for their future greenhouse gas emissions. Some targets are
economy-wide while others are focused more specifically on the electricity sector. Some of
the targets have been set by state governors, while others are bound in law. In 1998 New
Jersey issued an administrative order targeting a three and a half percent reduction in
greenhouse gas emissions by 2005, compared to 1990 levels. The state expects to surpass this
goal, although the reductions have primarily been due to factors unrelated to the state’s
greenhouse gas policy initiatives.® Maine passed a law in 2003 requiring that the state reduce
its greenhouse gas emissions to 1990 levels by 2010 and twenty percent below 1990 levels
by 2020.%° In 2005, California’s governor issued an executive order setting targets for
California’s greenhouse gas emissions: “by 2010, reduce greenhouse gas emissions to 2000
levels; by 2020, reduce greenhouse gas emissions to 1990 levels; by 2050, reduce greenhouse
gas emissions to eighty percent below 1990 levels.”** Also in 2005, New Mexico’s governor
issued similar goals targeting a reduction of the state’s greenhouse gas emissions to 2000
levels by 2012, ten percent below 1990 levels by 2020 and seventy-five percent below 1990
levels by 2050.%

The impact of greenhouse gas targets on the development of renewable electricity is
dependent on the implementation strategies pursued by the states. In California, the goal of
thirty-three percent RPS is one of the main strategies envisioned in order to meet the near-
term goals.

Other Greenhouse Gas Initiatives
Several states have established working groups or commissions to develop climate change
plans and policies for their state, including Arizona, California, New Mexico, North

® See Pew Center for Climate Change, State and Local Net Greenhouse Gas Emissions Reduction Programs:
<http://www.pewclimate.org/states.cfm?1D=54>; <http://www.pewclimate.org/states.cfm?ID=56> and
<http://www.pewclimate.org/states.cfm?1D=57>.

° An increase in nuclear power generation being one of the main reasons for the lower GHG emission in the states
<http://www.pewclimate.org/states.cfm?1D=42>,

19 See Pew Center for Climate Change, State and Local Net Greenhouse Gas Emissions Reduction Programs:
<http://www.pewclimate.org/states.cfm?1D=52>.

! State of California. EXECUTIVE ORDER S-3-05 by the Governor of the State of California. California: 1 June
2005.

12 State of New Mexico. EXECUTIVE ORDER 2005-033 by the Governor of the State of New Mexico. New Mexico:
9 June 2005. <http://www.governor.state.nm.us/orders/2005/EO_2005_033.pdf>.
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Carolina, Oregon and Washington. California is considering a proposal to require mandatory
greenhouse gas reporting for all large sources of greenhouse gas emissions. This is seen as a
first step to a broad cap-and-trade scheme. Wisconsin has mandated CO, emissions reporting
from all facilities that emit more than 1,000,000 tons of CO, per year, since 1993. New
Jersey was the first state to classify carbon dioxide as a pollutant in 2005. Whether these
initiatives result in incentives or drives for increased renewable electricity generation will
depend on how the initiatives are implemented.

2.1.3 Mexico

Even though there is no explicit, quantitative mandate for the scale-up of renewable
electricity in Mexico, this is one of the priorities set forth by the current six-year energy
sector strategic planning program.*® The draft Law for the Use of Renewable Sources of
Energy (LAFRE) is a current effort to establish a quantitative goal for the development of
RE. LAFRE establishes the creation of a Program for the Use of Renewable Energy Sources
of Energy. LAFRE also established a minimum contribution of eight percent renewable
energy to total power generation as a goal for 2012 (does not include large hydroelectric
plants).

Despite the least-cost mandate embedded in the LSPEE Act (Art. 36 bis), energy policy
guidelines have enabled CFE to include renewable electricity utility-owned projects in its
expansion plan. One such project is under construction: La Venta Il (83.5 MW wind power).

The development of renewable resources for exclusive sale to CFE will be further
encouraged by the GEF-funded Large-Scale Renewable Energy Development Project
(LSREDP).* In its first phase, due to begin in 2006, the LSREDP will provide a US$20M
performance-based financial incentive (about US$11/MWh during the first five years of
operation) to the La Venta 111 101 MW wind project, to be bid in 2006. The LSREDP will
also provide US$5M for a range of technical assistance activities aimed at facilitating the
incorporation of renewable electricity into the Mexican electricity sector.

Unlike all previous renewable electricity CFE projects, La Venta Il is a privately-owned,
independent power producer. In compliance with its least-cost mandate, CFE will not pay
more than its avoided cost for the electricity generated by La Venta Ill, and the LSREDP will
cover the difference between the avoided costs and the price of the wind power.

A phase Il of the LSREDP is foreseen with a further US $45M GEF grant. It seeks to support
the installation of approximately 400 MW with a smaller per-MWh incentive.

With another GEF grant for US$50M, CFE will soon commission the construction of a turn-
key hybrid solar/natural gas (combined cycle) power plant in the Northern state of Sonora.
The concentrated solar electricity component will have a capacity of approximately 30 MW.

13 Secretaria de Energia 2001.
“ World Bank 2003.
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2.1.4 Summary of Cumulative Demand from Existing Mandates 2005-2017

In Canada, several provinces have initiated aggressive measures, such as mandatory or
voluntary renewable energy targets, RFPs, government procurement and standard-offer
contracts for renewable energy.

The estimated amount of renewables expected from provincial and territorial RPS programs
and targets is 9,140 MW by 2017.

In the United States, the state RPSs are currently the only significant regulatory drivers for
new renewable development. The estimated demand for both new and existing renewable
electricity will be 37,175 MW by 2017. Of this amount, approximately 32,000 MW will be
from new renewable electricity.

In Mexico, current planning calls for the installation of an additional capacity of 642 MW in
wind and geothermal projects between 2006 and 2014. Expansion of capacity beyond that
point has not yet been planned.

Figure 7. Cumulative Renewable Electricity Demand in North America from
Regulatory Mandates
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Source: Canadian Wind Energy Association 2005, Pollution Probe 2005, Union of Concerned Scientists 2o005b.
Current planning in Mexico does not extend beyond 2014.
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Table 2. Cumulative Renewable Electricity Demand in North America from Regulatory
Mandates (in MWSs)

Year Mexico Canada us

(MW) (MW) (MW)
2006 1271 395 14381
2007 1356 1745 16967
2008 1356 2406 19520
2009 1457 2406 21866
2010 1559 4006 24143
2011 1710 4006 26450
2012 1812 4079 28761
2013 1913 4079 31171
2014 1913 8760 32949
2015 1913 8760 34854
2016 N/A 9140 36094
2017 N/A 9140 37175

(Data for Figure 7.)

2.2 Voluntary Market Drivers: Green Pricing, Renewable Electricity Marketing, RECs
and Voluntary Carbon Reduction

The “voluntary renewables market’ includes: (1) green pricing programs (renewable electricity
that is offered by the utility to their customers through a special green tariff); (2) renewable
electricity marketing that is offered by energy service providers in restructured electricity
markets (e.g., the renewables are offered by marketers in competitive markets); (3) renewable
electricity certificates that can be offered to customers in either a traditionally regulated or in
restructured electricity markets. A renewable certificate represents the renewable attribute of
electricity generated by a renewable resource and is sold separately from the underlying
electricity. One renewable certificate equals the generation of one MWh of renewable electricity,
but since the trading of it is not constrained by the transmission grid, it provides for a much more
fluid and national market. What customers are paying for when they buy a renewable certificate
is an equivalent amount of renewable electricity generation that displaces non-renewable sources
from the regional or national electric grid; (4) voluntary greenhouse gas reduction programs
where businesses and industries voluntarily reduce their greenhouse gas footprint by buying
renewable electricity, installing renewable electricity either on site or off-site (covered in the
next section of this report) or by purchasing renewable certificates; and (5) other voluntary air
pollutant reduction programs that might result in the purchase of electricity or renewable
certificates from renewables as a pollution reduction strategy.
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2.2.1 Canada

The voluntary renewable electricity market in Canada is relatively small and immature,
primarily due to a lack of consumer understanding and awareness about renewable electricity
offerings. That said, there are several “utilities’ offering renewable electricity to their
customers (primarily commercial/industrial customers): BC Hydro offers “Green Power
Certificates,” to domestic commercial customers, ENMAX offers renewables through its
Greenmax Program to the residents of the City of Calgary, and the Ontario Power Generation
Company’s Evergreen Power is offering renewables to commercial customers. Prince
Edward Island has a small green pricing program through Maritime Electric’s Green Power
Program. In addition the following also have bundled renewable electricity programs:
SaskPower, Toronto Hydro, Energy Ottawa, Select Power and Nova Scotia Power. There are
a couple of renewable electricity programs (e.g., Energy Ottawa) that sell only to the federal
government and are included in the Government Procurement (Section 2.3) part of this
report.

There are only a handful renewable electricity marketers in Canada: two are new renewable
electricity marketers in Ontario (a restructured electricity market), Select Power, and
Bullfrog Power. The third, Vision Quest, sells to customers in Alberta and the United States.
In addition, several groups sell renewable electricity certificates: Pembina Institute, Canadian
Hydro Developers, EPCOR, Oakville Hydro; Gray Bruce Energy Co-op, Canadian
Renewable Energy Corporation, and JD Irving.

Ontario has a ‘set-aside’ of tradable emission allowances for renewable electricity projects
for sulfur dioxide (SO,) and nitrogen oxides (NOy) that has been operating since the
beginning of 2002. These allowances can be sold to Ontario Power Generation (OPG), to the
owners of other facilities or to other interested parties that may formally retire them. This set-
aside represents a limited financial incentive to renewable projects, depending on the market
value of the allowances. In order to have the intended emission reductions effects, retailers of
renewable electricity and renewable certificate products in Ontario must apply for the SO,
and NOy allowances for the source facilities and then transfer the allowances to their
customers or retire them on behalf of their customers. Otherwise unclaimed allowances will
revert to OPG that can then use them to produce additional emissions. These tradable
emission allowances may provide extra revenue to eligible renewable generators but they are
not incremental to the Ontario provincial target.

The Environmental Choice Program, EcoLogo, reported to us that they certified 1,800 MW
of Canadian-owned renewables at 155 facilities in 2004."> However, most of this comes from
plants whose electricity is sold directly to utilities and is generally not available in the
voluntary market, except in limited instances where the certificates are resold by the utility.
The voluntary market for renewables in Canada today is probably less than 500,000
MWh/year and is counted as part of the provincial targets. Because of this fact, the authors
estimate that the voluntary market will not produce any significant incremental demand for
renewable electricity above and beyond the provincial targets.

15 personal communication with TerraChoice.
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2.2.2 United States

2.2.2.1 Voluntary Renewable Sales: Green Pricing, Renewable Electricity Marketing and
RECs

Voluntary sales of renewable electricity in the United States take place in two different
markets. The largest and the one that has been in existence the longest is the offering of
renewable electricity by utilities and competitive electricity suppliers. For this market
customers sign up with either their local utility or, if the electricity market has been
deregulated, with an energy service provider (ESP) that offers a renewable electricity
product. Generally, customers can choose to purchase discrete blocks (e.g., 100 kWh blocks)
or a percentage (e.g., 25, 50 or 100 percent) of their electricity usage from renewable
resources. In 2005 more than 600 utilities and competitive marketers offered more than 150
renewable electricity products across the United States.

The other market for renewable electricity is the market for renewable electricity
certificates.'® This market is of more recent status but it has experienced tremendous growth
in the last few years. More than a third of the utilities which offer renewable electricity
products to their customers buy renewable certificates to supply their sales.!’

Renewable certificates have become a preferred method of purchasing renewable energy
among large national companies and organizations. In fact, most of the “Top 25” purchasing
members in the EPA’s Green Power Partnership include RECs in their purchase.

Greenhouse Gas Offset Products

In 2005, several organizations began offering greenhouse gas offset products in the United
States. This approach is in its early stages and the potential benefits for the renewable
electricity market have not been fully assessed.

Size of the Voluntary Market

The voluntary market for renewable electricity products has grown dramatically over the last
years as seen in Table 3. Renewable electricity products provided by utilities and ESPs have
grown from supplying approximately half a million MWh in 2000 to almost 4.5 million
MWh in 2004. The number of customers has been increasing steadily while the sales
volumes have experienced an exponential growth. This is evidence of the growing
importance of purchases by businesses, government agencies and other organizations. In
2004, one-fourth of the volume of electricity products sold by utilities and ESPs was bought
by non-residential customers and the rest by residential customers.

1 RECs are also known as “green tags” and Tradable Renewable Certificates (TRCS).
7 Bird, Lori and Elizabeth Brown. Trends in Utility Green Pricing Programs. (Colorado: National Renewable
Energy Laboratory 2004).
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Table 3.

Renewable Electricity Sales?8

2000 2001 2002 2003 2004 2005

Utility | Sales 454,000 | 1,532,000 | 2,331,000 | 3,180,000 | 4,490,000 | 4,600,000
and (MWh)
ESPs | Customers | 290,000 | 280,000 380,000 440,000 470,000 570,000
RECs | Sales - - 150,000 600,000 1,720,000 | 3,890,000

(MWh)

Customers | - - <10,000 <10,000 <10,000 <10,000
Total | Sales 454,000 | 1,532,000 | 2,481,000 | 3,780,000 | 6,210,000 | 8,490,000

(MWh)

Customers | 290,000 | 280,000 380,000 440,000 470,000 570,000

The renewable certificate market is of a much more recent nature and the earliest estimates of

the market size are from 2002. The volume of sales in 2002 represented the generation of
150,000 MWh, which increased to 3,890,000 MWh in 2004. The year 2005 marked the first
year that the majority of green power sales were made to nonresidential customers,
representing 65% of sales, up from about 45% in 2004.%°

Projections of the voluntary market are very difficult since the market can be impacted

significantly by policy changes within the electricity sector as well as by regional or national

policies to mitigate greenhouse gas emissions. The price of other generation sources also
plays a role in determining the demand for renewable electricity products. At the end of
2005, sales of renewable energy in voluntary markets represented a generating capacity
equivalent of about 2,500 MW, with more than 2,000 MW from new renewable energy

sources.?

Market Factors

The tremendous expansion in volumes sold in the voluntary market can be tied to increases
in the availability of renewable electricity products, cheaper renewable resources and
recognition among businesses, government agencies and other organizations of the value of
buying renewable electricity.

More than half of all electricity customers in the United States have the option of purchasing
renewable electricity from their electricity provider,?* and all electricity customers can
purchase renewable certificates and carbon offset products, which are available nationwide.

18 The table represents a compilation of data from Bird and Swezey: Green Power Marketing in the United States: A

Status Report Ninth Edition (Colorado: National Renewable Energy Laboratory, 2006); Center for Resource
Solutions. Verification Report Year 2000 (California, 2000) 2; Center for Resource Solutions. Verification Report
Year 2001 (California, 2002) 3; and Center for Resource Solutions. Verification Report Year 2002 (California,

2003) 5.

9 Bird and Swezey, p. 5
2 Bird and Swezey, p. 5
21 Bird and Swezey, p. 2
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In general the longer a renewable electricity product has been offered the greater its
participation rate, as it takes time for companies to spread the message about their product.?

Several factors have made renewable electricity and renewable certificate products more
affordable and more accessible. The continued advance in renewable electricity technologies
have led to significant drops in the price of generating electricity from renewable resources.
Because of the lower costs for acquiring resources, more companies are willing to offer
renewable electricity products to their customers. There have also been changes to the way
that renewable products are priced that has attracted corporations to buying and/or installing
renewable electricity. The fact that the price of renewable electricity is not dependent on fuel
supplies has attracted corporations that are concerned about volatile energy costs. This is
discussed in more depth in Section 2.4. Corporations are also increasingly focused on their
direct and indirect greenhouse gas emissions and view the procurement of renewable
electricity as an efficient and relatively inexpensive way of reducing their greenhouse gas
footprint. Finally, companies are increasingly marketing their commitment to renewable
electricity by labeling their products with “Made with Renewables” and similar branding in
order to differentiate their products in the marketplace.?®

A couple of other factors that have been important in supporting the growth of the voluntary
market are related to the reliability and transparency of the market. Independent certification
of renewabl