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Presentation Overview

• Who is RAP and what are their US air quality 
projects?

• What benefits from Colorado energy policies can be 
included in air quality rules?

• Why haven’t we included EE in air plans before? 
And, why should we do so now?

• What do we need to do to include EE in air plans?
• What’s China doing, and why is it important?
• What could Colorado do next?
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Who is RAP?

• Founded 20 years ago
• All principals and senior associates are former 

energy or air quality regulators
• Lead organization globally to develop best practices 

for the power sector
• Non-advocacy, non-lobbying
• Work directly with government to help them develop 

policy, solve problems
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Who Am I?

• Senior Associate
• 24 years state and federal air regulatory experience
• Director, Connecticut DEP. Portfolio included 

energy and climate. DEP representative to CT energy 
efficiency Board

• EPA Region 10 Seattle: air permitting and 
enforcement
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RAP’s Current US Air Quality Projects

• NACAA: CT, OK, Puget Sound, NM
• EE/RE in SIP: training for NE regulators
• Air quality/energy integration: NACAA, NARUC, 

NASEO
• EPA rulemaking: opportunities for EE and 

improving end-use efficiency
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Role of EE and RE in SIPs

• EE has been the tougher nut
Early focus on measures instead of program, 
project or portfolio
Perceived high burden of proof to qualify EE in 
air programs

• Will discuss RE in the context of regional 
transmission plans, what modeling results are 
telling us, and what questions the results appear to 
pose for air quality regulator

6



Colorado Energy Policies and 
Environmental Benefits

• Utility EE and RE programs
• RPS: IOU 30% RE by 2020; co-ops and munis

(>40,000 customers) 10% by 2020
• Participation in Western Governor’s Association
• WECC Transmission Planning and Renewable 

Energy Zones
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Air and Energy Regulator Collaboration 
Is Mutually Beneficial

• Peak demand grew 57% in Colorado since 2000 (vs. 
15% for base)

• The location of generators and how they are used 
influences emissions

• Emissions can coincide with periods of peak ozone 
and fine particle pollutant level

• Joint planning to help meet existing and expected 
new power sector air requirements
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Examples from the Northeast and 
Southwest Power Pool (SPP) point to ways 

in which Colorado regulators could 
collaborate
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Understanding Load, and Timing Can 
Positively Influence Air Quality

• Resources used to meet peak loads may have little or 
no emissions controls, and be located in densely 
populated urban centers

• EE and RE whose benefits coincide with peak load 
can displace significant quantities of emissions, and 
have other co-benefits, such as reduced public health 
impacts, reduce hotspots, improve air quality in EJ 
communities
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New England 20 Peak Days’ Hourly 
NOx Emissions
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Peak Hourly NOx vs. System Generation at 
Peak NOx Hour
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Analysis by CT DEP reflects relation between 
ambient temp and emissions rate
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A Hybrid Emissions Control Strategy May Reduce 
Emissions More Quickly than End-of-Pipe
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It Appears that the Same Factors from SPP 
and NE are also present in Colorado

…………as shown on next two slides
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Rockies Demand Highest in Summer, and 
Unit Heat Rates are Higher
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EGU Heat Rates Vary by Season and 
Influence Emissions
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WECC Resource Planning- Base Case
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WECC- 11% RE in April
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WECC- 35% RE in April
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WECC- 35% RE in July
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Results from WECC

• Appears high heat rate units meet demand during 
peak periods

• Renewable energy influences dispatch, and not the 
same way during different time periods

• Analysis should be completed to evaluate affects of 
EE and EE plus RE
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Transition from Region and RE

• Next slides emphasize EE, ways in which Colorado 
could include their benefits in air quality plans, and 
ideas for further collaboration with PUC colleagues
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Why Haven’t We Done More EE?

• Concern about rate increases today
• Only benefits participants
• Benefits are sketchy
• Government should not be involved

People will do the right thing anyway
• Environment is not considered
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The Debunk

• Consumers pay bills not rates
• All benefit, even those who don’t install more 

efficient appliances or devices
• EM&V protocols
• New generation is amortized for several years, EE is 

expensed
• Environmental and public health benefits are 

quantifiable
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What Would Colorado Need to Do

• To include the benefits of their energy programs as 
an air quality measure?

• Why is it important to do so?

27



Ways to Characterize EE/RE in SIPs

• Baseline
• Control measure
• Emerging/ voluntary
• Weight of evidence

Rigor and data quality depend on which pathway 
is chosen
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How to Measure Benefits from EE

• Coincidence with energy savings and times of peak 
pollutant concentrations

• What units are being displaced and where are they 
located?

• Existing models and tools may not account for 
cumulative or decentralized benefits
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EE in SIP Requires Different Role for 
Air Regulator

• PUC oversight, approval of EE/RE plans
• Who enforces plan’s requirements?
• EPA is OK with PUC as enforcer if:

Penalties can be issued for non-compliance
Corrective action can be compelled to effect timely
remedy and return to compliance
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Existing Colorado Requirements 
Encourage Air/Energy Discussion

• HB 1365 planning requirements
• Revised Colorado Statute 40-2-123 (PUC) language

“the commission shall give the fullest possible 
consideration to  the cost-effective implementation of 
new clean energy and energy-efficient technologies 
in its consideration of generation acquisition for 
electric utilities, bearing in mind the beneficial 
contributions such technologies make to Colorado’s 
energy security, economic prosperity, environmental 
protection and insulation from fuel price increases.”
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Long-term Planning Can Help to 
Answer Hard Questions Like…

• What if one of every two MW of coal plants were retired? 
What resources are needed by when to replace them? What 
new or upgraded transmission may be needed?

• What affects will low natural gas prices have an existing 
generation? Should long-term contracts for tranches of gas-
fired electricity be considered?

• Are externalities accounted for in decisions regarding costs of 
new generation?

• What is the potential for EE and RE statewide? By zone? 
• What are impacts of extended low water periods on cooling 

water for thermal plants, and, what resources could replace 
these plants if their operation is curtailed? 

• Long-term planning horizons should enable more rational 
decision-making
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Samples of More Questions that Long-
Term Planning Can Help to Answer

• What are air regulators today assuming with respect to the EE 
and RE role in their SIP planning?

• What price is forecast for natural gas? 
(Low prices may have short-term benefits, but they decrease the 

quantity of  EE and RE resources that are deemed cost-
effective. Forecasts are often wrong over the long-term, and a 
forecast of low prices that is wrong exposes consumers to fuel 
price volatility. A conservative assumption of higher long-term 
prices permits more cost-effective EE and RE, and those 
resources help to dampen the affects of fuel-price volatility.  EE 
and RE also help to create local jobs to manufacture, install and 
service devices and appliances)

• What are construction costs for new generation?
• What discount rate is being used?
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Are These Externalities Accounted for 
in Resource Plans?

• “Hidden Cost of Energy” (NAS 2009): quantifies 
public health burden: coal: 3.4 c/kWh; natural gas: 1 
c/kWh

• Harvard, Paul Epstein et al 2011: coal externalities 
are $170 per MWh

• What value does EE/RE have for avoided public 
health affects, and avoiding need to install end-of-
pipe controls?
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Utility Plans 

• Xcel’s “it’s a wonderful life” scenario (prepared for 
Minnesota): showed same costs for a clean energy 
future compared to a future using fossil resources. 
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Policy Makers Need Energy and Environmental 
Data to Make Informed Decisions

• .
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Emissions Prices May Just Raise Wholesale 
Prices without Affecting the Dispatch Order
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Consider Complementary Policies to Invest Revenue, 
Increasing Rates Alone May Have Limited Benefits
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Annual CO2 Emissions Saved by: Increasing Rates 3%; and Increasing Rates 3% to Fund Energy 
Efficiency (Ohio Example)

Annual carbon dioxide
emissions avoided from
raising rates 3% and
funding EE

Annual carbon dioxide
emissions avoided from
raising rates 3%

Cumulative CO2
emissions avoided 
from raising rates 3% 
and funding EE, 
2006-2026: 1,557 
million tons

Cumulative CO2
emissions avoided 
from raising rates 
3%, 2006-2026: 209 
million tons

Assumptions: Electricity use increases by 1.7% per year; Retail electric sales increase by 3%; Price elasticity is -0.25 (-0.75 for 
a 3% increase), distributed over 5 years; Carbon dioxide emissions are 0.915 tons per MWh in Ohio; Cost of EE is 3 cents per 
kWh; Average EE measure life is 12 years



Empirical Evidence that Bolder May Be 
Better and Less Expensive than Timid



What is China Doing?

…………….and its relevance to the US
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China Environmental and Energy 
Policies

• Regional Air Quality Management (RAQM)
• Demand Side Management (DSM) Rule
• Energy consumption intensity targets
• Differential pricing to favor cleaner generation
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1. Central Liaoning [Province] (Shenyang etc)
2. Shandong Peninsula (Qingdao etc)
3. Greater Wuhan
4. Changsha
5. Zhuzhou and Xiangtan region

= Economic Zones

Key Regions Described in State Council’s 
Regional Air Quality Guidance

1

2

4
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= Other Key Areas

6. Chengdu
7. Greater Chongqing
8. Areas around Taiwan Strait (Xiamen etc)



Regional Air Quality Management

• Affects three key regions and six city clusters (see 
map). Combined population over 550 million.

• Multi-pollutant, multi-sector plans must be 
developed, implemented during 2011

• Include EE as air quality control measure
• Voluntary GHG
• Mercury control pilots in several cities
• Additional NOx controls being installed on power 

plants
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DSM Rule and Energy Consumption

• National level DSM rule effective 11/2010
• Requires 0.3% of annual sales to be achieved via EE
• EPP being constructed in several provinces
• Energy consumption must be reduced nationally 40-

45% by 2020
• Environmental dispatch: differential pricing to 

reward cleaner units
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Putting the Pieces Together

• Where can air regulators work with their energy 
colleagues?
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Where Can Colorado Air Regulators 
Access PUC and Work Together

• Distinguish between (1) quasi-judicial (i.e. specific 
dockets) and (2) quasi-legislative (policy making or 
rule writing)

• Air regulators may find PUC contested case 
processes to be resource intensive and difficult in 
which to participate.  PUC’s rule writing procedures 
are more open and progressive, featuring technical 
workshops and forums, making them more 
accessible to air regulators. PUC could provide 
notice to air regulators when new rules are being 
drafted, and vice versa.
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The PUC Statutes Have Several Good Entry Points 
Where Environmental Benefits Can Be Considered

• 40-2-123 could be used to:
• Give full consideration for EE, including assessing 

potential for all cost-effective EE
• Help to demonstrate new technologies, such as 

methane capture from coal mines or CHP at gas 
compressor stations

• Encourage supplemental environmental projects 
(SEP) that improve air, water and land quality

• 40-2-124 promotes CHP
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Topics for Colorado Air/Energy Regulator Discussion

• Support, sustain and increase the quantities of cost-effective EE 
measures;

• Include monetized air and other environmental benefits in the 
evaluation of energy efficiency, renewable energy and demand 
response; 

• Include externalities like public health and environmental affects 
into consideration of new generation;

• Develop renewable energy resources whose benefits are coincident 
with both peak electricity demand and peak air pollution;

• Develop output-based emission standards for regulations that cover 
industrial and power sector combustion sources;

• Evaluate emissions control options for existing industrial and power 
plant source that include energy efficiency, CHP and RE in addition 
to the installation of end-of-pipe control devices. 
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Some Questions Require Regional or 
National Discussion

• Existing analytical tools may not appropriately capture 
cumulative benefits of EE, and behind-the-meter EE, RE, 
CHP. 

• Does the location where generation is affected matter? Does 
what drives the affect on generation matter? Who should get 
emissions credit when such changes occur, and if more than 
one state is involved, does that matter, and how should such 
credit be apportioned? If Colorado investment reduces the 
generating output in Wyoming, should those emissions credits 
be provided to Colorado for their SIP?

• Many national standards continue to be expressed on heat-
input basis, rather than output-based emissions standards.
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About RAP

The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that 
focuses on the long-term economic and environmental sustainability of the power 
and natural gas sectors. RAP has deep expertise in regulatory and market policies 
that:

 Promote economic efficiency
 Protect the environment
 Ensure system reliability
 Allocate system benefits fairly among all consumers

Learn more about RAP at www.raponline.org

Chris James
cjames@raponline.org

617-861-7684 (Pacific time)


