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Environment Northeast
Who We Are

Environmental Policy Research and Advocacy
Non-profit NGO

Offices: Rockport, ME / Portland, ME / Boston, MA /
Providence, RI / Hartford, CT / New Haven, CT

Regional approach

Program Areas
Energy Policy
Climate Change
Diesel Pollution Initiative
Forest Practices Initiative

Environment Northeast is a nonprofit research and
advocacy organization focusing on the
Northeastern United States and Eastern Canada.
Our mission is to address large-scale
environmental challenges that threaten regional
ecosystems, human health, or the management of
significant natural resources. We use policy
analysis, collaborative problem solving, and
advocacy to advance the environmental and
economic sustainability of the region.
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Electric Sector Modeling — IPM

Model used was ICF’s Integrated Planning Model (IPM)

Comprehensive modeling — better than anything done to assess
other major policy choices such as electric restructuring

The modeling process involved significant input from all
stakeholders and the assessment of a broad range of assumptions
and sensitivities

The modeling results should be viewed as a tool to bracket potential
outcomes (we can not predict the future with any certainty)

All modeling runs should be compared to the equivalent reference
case, which attempts to predict business as usual (i.e. reference
case A with policy case A that have the same assumptions with the
RGGI policy case added)
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IPM — Assumptions

Very complicated model with thousands of assumptions (generation
construction costs, financing, labor costs, operating costs, fuel costs,

renewables resource availability, transmission infrastructure, electric
demand, etc)

The key variables that impact modeling results are: all-in plant costs
(fossil and non-fossil), electric demand, fossil fuel prices, and
Imported power constraints

Detailed assumptions can be found on the RGGI web site

All existing regulations and known plant retirements were included in
the reference case assumptions (CAIR, RPS requirements, etc)
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IPM — Reference Cases

A set of different scenarios or model runs that attempt to
capture the range of business as usual outcomes

List of model runs:
Business as Usual Reference Case (Updated 10/11/06):
Business as Usual Reference Case (Older):
Increased Efficiency (2X Spending) Reference Case:
All Economic Efficiency Reference Case:
High Emissions Reference Case:
Very High Emissions Reference Case:
High Natural Gas Prices Reference Case:
50% RPS Compliance Reference Case:
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IPM Reference Case Results

Reference Case Forecasts of Wholesale Electric Power Prices



IPM Reference Case Results:
Key Observations

Natural gas prices are a key driver of electric prices, especially in the near
term — higher gas prices translate directly into higher wholesale electric
prices (see discussion and figure below);

Coal fired power plants are economic and, ignoring political and
environmental realities associated with permlttlng and building new coal,
significant new coal fired generation is chosen as economic by the model
(as is noted below, this is not the case when the RGGI policy is in place);

Increased energy efficiency investments, which are cost-effective and save
consumers money by reducing their energy consumption, also reduce the
market clearing price for power and reduce the cost of electricity for all
consumers in the region; the larger the efficiency investment, the larger the
reduction in the wholesale electric price; and

Reduced compliance with the RPS does not have a significant impact on
wholesale electric prices, with reduced compliance leading to slightly higher
prices (REC cost reported separately).
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IPM — RGGI Policy Scenarios

A set of different scenarios or model runs that attempt to
capture the range of outcomes under the RGGI program

List of model runs:
RGGI Policy Package (Updated 10/11/06)
Increased Efficiency (2X) RGGI Policy Package
High Emissions RGGI Policy Package
With US & Canadian Cap RGGI Policy Package

Note: the model does not perfectly predict activity and
costs in the electric sector and one should look at trends
and percent changes, but not focus on exact numbers
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IPM RGGI Policy Scenario Results

Forecasts of Wholesale Electric Power Prices — Reference Case vs.
RGGI Policy



IPM RGGI Policy Scenario Results

RGGI Allowance Price Forecasts



IPM RGGI Policy Scenario Results

Forecasts of Wholesale Electric Power Prices — Reference Case vs.
RGGI Policy



IPM RGGI Policy Scenario Results

Forecasts of Changes in Wholesale Electric Power Percent Increases
Due to RGGI



IPM RGGI Policy Scenario Results:
Key Observations

Allowance prices are projected to be about $2-5/ton through 2020

Wholesale electric price increases are projected to be about $1-
2/IMWh or 1-2% and combining this with a doubling in efficiency
iInvestments yields a reduction in prices

The region is seeing regular fluctuations of wholesale electric prices
in the range of tens of dollars per MWh due to changes In gas prices
and levels of demand — RGGI costs are “in the noise” in comparison
to these numbers

The high emissions scenario policy run in relation to the high
emissions scenario reference case, gives a sense of what happens
if we proceed down a high emissions pathway and then choose to
iImplement a carbon policy at a later date — this yields higher prices —
the message being that clean regions, or regions that make the right
investment choices now, will pay less in the future when national
carbon markets are put in place.
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Macroeconomic Modeling — REMI

Model used was REMI

They examined a more limited set of IPM modeling
results and fed those results into the REMI economic
model to develop estimates of changes in gross state
product and job gains or losses

As with the IPM results:

The modeling results should be viewed as a tool to bracket
potential outcomes (we can not give exact predictions of the
future with certainty)

All modeling runs should be compared to the equivalent
reference case, which attempts to predict business as usual (i.e.
reference case A with policy case A that have the same
assumptions with the RGGI policy case added)
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REMI — Scenarios Examined

Reference Cases

Business as Usual Reference Case
High Emissions Reference Case

Policy Scenarios
RGGI Policy Package (Updated 10/11/06)
Increased Efficiency (2X) RGGI Policy Package
High Emissions RGGI Policy Package
With US & Canadian Cap RGGI Policy Package

Note: Due to time constraints the high emissions scenario results are not
shown in this presentation — lots of new coal construction is not a pathway
the region is headed down and thus those scenarios are extremely unlikely
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Retall Electric Price Changes

Calculated
Retail Price Changes - Relative to Standard Referen ce
I (weighted average across RGGI states)
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Source: Petraglia & Breger, REMI Impacts for RGGI Policies based on the Std REF & Hi-
Emission REF, Nov. 17, 2005, available at: http://www.rggi.org/documents.htm
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REMI — Results

Regional Macroeconomic Impacts - % Change vs. Ref Case

Impacts on 9-State Region 2009 2015 2021

Total GRP (Bil Fixed 96%) 0.01%| 0.01%| 0.01%

Package Real Pers Inc (Bil Fixed 96$) 0.00%| 0.01%| 0.02%
Private Sector Jobs 0.01%| 0.02%| 0.02%

Total GRP (Bil Fixed 96%) 0.04%| 0.05%| 0.06%

Package w/ 2 x Efficiency Real Pers Inc (Bil Fixed 96$) 0.01%| 0.05%| 0.09%
Private Sector Jobs 0.05%| 0.06%| 0.08%

Total GRP (Bil Fixed 96%) -0.04%] 0.07%| 0.08%

Package + CN-FED Policies Real Pers Inc (Bil Fixed 96%) -0.07%| 0.12%| 0.13%
Private Sector Jobs -0.04%(  0.10%| 0.09%

Source: Petraglia & Breger, REMI Impacts for RGGI Policies based on the Std REF & Hi-
Emission REF, Nov. 17, 2005, available at: http://www.rggi.org/documents.htm
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REMI — Observations

State Modeling Team:

Economic impacts of RGGI's PCKG + policy are small — roughly
one-hundredth to one-tenth of 1 percent.

The reported impact is the change in the growth that would have
otherwise occurred in the “do nothing” forecast.

ENE

Increased energy efficiency investments made in conjunction
with RGGI increase economic benefits on the order of 4-6 times

A national program coming into place later puts the region at a
competitive advantage with significantly higher levels of
economic and job growth — this illustrates the benefits of early
adoption especially for a clean and efficient region of the country
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RGGI Cap Level

The cap level that matters is the regional cap in relation
to regional emissions as RGGI is a regional market with
trading

Legally each state has a cap but in effect they add up to
a regional total that determines the level of allowance
scarcity, which in turn determines the price

Note that there are known and understandable
differences between the RGGI cap and the modeled cap
levels — what matters is current and projected emissions
vs. the cap trajectory
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RGGI Cap vs. Historical Emissions



RGGI Cap vs. Historical Emissions



Solution to RGGI Cap Inflation:
Set an Auction Reserve Price and Retire
Allowances if Necessary

The states should agree to a reserve price (potentially at
an undisclosed level), but we believe this should be at
least $2-3 per ton CO2;

If the reserve price Is not met, the auction design should
facilitate the retirement of allowances until the minimum
price Is achieved,;

Allowances retired should be done so proportionally by
each state based on their relative cap level;

It should be clear to market participants that allowances
retired in the first compliance period will be permanently
retired, as uncertainty about future availability will add
risk to the market.
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