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Open Windows
Getting to Energy Efficiency 

in NYC Buildings

Michael Bobker 
Director, CUNY Building Performance Lab
Fellow, CUNY Institute for Urban Systems

Presenter
Presentation Notes
We have an OPEN WINDOW allowing carbon dioxide emissions from our profligate use of fossil fuels to cause global climate change. One of our best hopes and key elements for closing this window is improving the energy efficiency of our buildings.   Energy use in buildings is 35-40% of our total energy use nationally and over 75% in NYC.  Cost-effective energy reduction is generally thought feasible in the 30 - 50% range.  Which is to say that we can reduce our carbon emissions by some 20% nationally, upwards of 35% in NYC by cost-effective work in our buildings.  Today’s question:  how do we get there?  
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The CUNY Building Performance Lab

• A serious* perspective on operational challenges  in 
building performance and energy efficiency in NYC

• Industry collaboration with CUNY education and 
research 

• Workforce development for building operations

• Seed-funded by NYSERDA 

• serious -- seasoned, somewhat skeptical; informed by 
experience and practical knowledge

Presenter
Presentation Notes
The Building Performance Lab at CUNY is a NYSERDA-funded project designed to align CUNY academic interests, resources and competencies with the needs of our buildings sector in moving towards greater energy efficiency.We’re especially concerned with operational needs, operator skills, and workforce capabilities.  A central assumption is that “HPG systems will be designed and installed” leading to the central question “Who will make sure that they run as intended.”  I personally must confess to a skeptical approach when it comes to HPG claims. Based on experience, I don’t believe promises about technical performance. You don’t really want your engineers to be optimists but much too often we find them working with sales people.  Projections are often over-stated and operations sub-optimized.  Only consistent performance monitoring and associated accountabilities will get us beyond that.  
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Our Open Carbon Window: 
Sticking a wedge into it 

• Robert Socolow, 
Princeton physicist 

• Conceptualize the 
challenge

• Divide the wedge 
into manageable 
segments 

Presenter
Presentation Notes
To understand our carbon challenge quantitatively, Princeton physicist Robert Socolow’s “WEDGES” is the best model available.  The  uppermost line is a BAU projection of fossil-fuel use and carbon emissions over time.  The base of the green wedge triangle is an energy use necessary to stabilize atomospheric CO@ at 450 - 500 PPM and, out closer to the next century, start to reduce that level.  The Wedge provides a clear way to visualize and quantify the global challenge.  Further, it can be broken down into smaller sub-wedges to see what is necessary and compare to what is possible from specific technologies.  
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Our Open Carbon Window: 
What IS the connection between carbon 
and energy use?

– Fossil and biomass fuels are CH molecules.  
Combustion produces and releases CO2. 

– Biomass made by photosynthetic uptake of CO2 
from atmosphere, so its combustion is, to some 
extent, carbon neutral.  Also the basis of “forestry-
based sequestration.”  

CH + 02 CO2 + H20  + HEAT

Presenter
Presentation Notes
Just to make sure we all understand the fundamental connection between energy use and atmospheric carbon dioxide, a quick little chemistry refresher.  When we burn fuel we are breaking apart a CH molecule, by oxidizing it.  This combustion reaction releases heat, which is generally what we are after -- for comfort use or for thermodynamic work.  The carbon and hydrogen atoms both join with oxygen, producing gaseous “products of combustion”, CO2 and H20 vapor.  Burning fossil fuel and biomass are alike in this combustion chemistry.  The difference is that in burning FF we release C that has been long SEQUESTERED from the atmosphere.   Not so with biomass, which is actively engaged in current cycling of carbon.  
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Our open carbon window: 
Sticking a wedge into it 
The Biofuel Carbon Cycle

CARBON 
RELEASED

CROP

(“BIOMASS”) PROCESSING 
TO FUEL

COMBUSTION

CARBON UPTAKE 
(PHOTOSYNTHESIS)

CH + 02 CO2 + H20  + HEAT

C02 + H20 CH + 02
How 
much 
energy? 

Presenter
Presentation Notes
Although not our topic today, this biomass-biofuel dynamic bears a moment of review.  Simply put, the carbon (dioxide) that is released in burning biomass is soon re-absorbed back into biomass by photosynthesis in the next round of plant growth.  In this respect, a biomass-based fuel system would be carbon neutral over the course of a growth-harvest cycle.  However, since we use varying amounts of fossil energy in growing our crops and then in processing them to fuel, our biofuel use may be quite far from carbon neutrality. This is what’s at the heart of the argument about corn-based ethanol and also the reason for process-productivity research, in areas such as cellulosic and enzymatic-catalyzed fermentation.  
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Our open carbon window: 
Sticking a wedge into it - Energy Efficiency

• The largest 
“soft-path” 
wedge, by far

• Many 
technologies

• Many actions

Presenter
Presentation Notes
The EE Wedge is easier to understand.  If you reduce the energy used for a given process and output, the CO2 emission is similarly reduced.  If we do certain things more efficiently, we will use less energy and emit less CO2. We’ll ignore the issue of bounce-back and energy-efficiency’s connection to economic growth and expansion of activities.  Of what were once called “soft path” technologies, EE is generally considered to have much the greatest near-term economic potential, as is shown dramatically in this “Renewables Wedge” from the American Solar Energy Society’s recent report on carbon emission reduction.  EE is not a single technology.  There are whole clusters of technologies, continuously evolving.  And also a plethora of actions to be taken.  This is BOTH A BLESSING AND A CURSE.  A blessing that there is almost always something that can be done for any situation.  A CURSE because there are so many decisions to be made by so many different actors.  
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Our open carbon window: 
Sticking a wedge into it: Energy Efficiency

How EE gets brought to market
– Codes 

• Effects new construction and building systems at points of 
major renovation

– Standards, regulatory or voluntary
• Effects especially appliances, mass-market equipment

– Projects 
• Direct marketing of cost-effective measures

Presenter
Presentation Notes
We can identify 3 basic models for how EE gets into a buildings-sector market.  CODES, the classic and widely accepted regulatory mechanism for the buildings sector, set a baseline for what is acceptable:  “if I built it any cheaper, it would be illegal.”  While they can be used to promote social goals, they must also be acceptable to the range of industry needs and situations.   They set acceptable baselines, not high targets.  STANDARDS are more of a mixed bag.  In many cases, standards are voluntary and represent industry self-challenges.  Meeting a standard results in some kind of LABELING, that is presumed to endow competitive advantage.  Often regulations emerge requiring meeting certain standards and we then see fights about how rigorous the standard should be.  Sometimes we see rules that provide labels or incentives for exceeding a certain standard or code by some amount. Moving on, we will look primarily at the PROJECTS-based approach that focuses on directly getting things adopted, installed and operating. Projects, of course, have a direct need for funding.  
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The Bank Window 
• Little work gets done 

without a source of 
money

• Energy Efficiency as 
the “Next Window” for 
investing in urban 
buildings ??

Presenter
Presentation Notes
Which takes us, as project developers, to another window, a BANK Window, to supply the money we need to do work.  Fortunately, it looks like EE will be the basis for a NEXT WINDOW for a new round of investment in our buildings.   At least this is the idea we get from the Clinton Foundation’s current initiative to cajole a set of leading global banks into this kind of lending.  While a billion-dollar commitment from each of 5 banks may seem like a big fund, we will get a feel later for how it stacks up against what the capital requirements might really be.  
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The Bank Window 
• Projects Line Up for 

Capital

• Capital Lines Up for      
Projects

Presenter
Presentation Notes
It can be easier or harder to get money out of banks. We’re familiar with “bank rushes” when people line up to get their money out of banks in trouble.  But even when banks are healthy, people are always lining up.  The drive-through window is at the opposite pole in our concepts about ease in accessing capital. All manner of projects need financing to move ahead.  We’d like an easy way to access cash for projects! But Capital, equally, NEEDS PROJECTS --  “idle” capital, without productive, profitable application is dead-in-the-water.  It must keep moving, like the proverbial shark.  So there is also a line on the OTHER SIDE OF THE BANK WINDOW,  capital looking for its next productive applications.  
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The Bank Window: 
Capital’s EE Opportunity 

• Technology & Equipment Investment
– New technologies and industries that will mfr it

• Project Finance
– Getting EE technologies applied and installed

• Carbon Trading 
– Certifying and securitizing the impacts of projects 

Presenter
Presentation Notes
We can see for capital three kinds of investment in the EE area. First, In companies with technology and that are manufacturing materials or equipment that embodies those technologies.  This is the arena of venture capitalists for early stages, stock IPO’s and “corporate issues”.  Ultimately, of course, these companies depend on market demand in the form of projects and purchases of their product.  Second there is opportunity in the financing, implementing and operating of the EE projects themselves.  Projects get a different and special kind of finance, a separate discipline called “Project Finance.”  This is where we are focusing today.  Third, and just a little beyond our scope today, is a glimmering opportunity on the horizon of taking credit for the EE-based carbon reduction, certifying and securitizing it for trade in a CARBON-MARKET.  This kind of commodity trading has begun at a low level and is much the topic of discussion.  However,  the soundness of this kind of trading heavily relies on the soundness of the underlying energy and carbon reductions.  
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Capital’s EE Opportunity  
Energy Project Finance
• High cost-effectiveness 

– 3-5 year simple paybacks = 20 - 30% ROI

• Multiple partners and cash flows
– Owner - “shared-savings”, equipment benefits
– Government, Utilities - incentives (subsidies)
– Brokers and Traders 

• Specialist firms to realize technical potential --
“ESCOs” 
– Energy Performance Contracts
– Clinton Foundation model for C40 global large cities

Presenter
Presentation Notes
The better performing end of the EE project spectrum have returns that are quite attractive to capital.    Equipment leasing companies, like GE Capital, know this formula and the energy benefits only make the model work better.  The capital firms gain several partners in the marketOwners – who want equipment and in some cases may pick up part of project costs accordinglyPublic sector or regulated entities that are putting in incentivesBrokers and traders – who can already trade NOX and SOX credits pm pm large projects, a bit further off as carbon markets develop.  But don’t think that people are not already angling for positions as to rights to emission reduction credits.  And, of course, key to any market’s function, specialist firms that know how to do all aspects of the business and contract mechanisms.  These are ESCO’s and performance contracts which emerged in the 1980’s and have now become the basis of the Clinton Fndn model for climate action in the C40 large global cities.  So if you want to follow this game, you need to understand a bit about how ESCO and PC’s work.  
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Capital’s EE Opportunity  
Energy Project Finance

How an Energy Performance Contract Works
• Invest in goods & services for a site that will realize 

energy savings

• Site pays for project financing (loan or lease) with (a part 
of) energy savings for a specified contract period

• Purchasing a future stream of (avoided) energy payments

• Performance Guarantee

Presenter
Presentation Notes
About Performance Guarantee:    An assurance to the customer that the project will perform  Often backed by an insurance policy for this specific protection  Customer to be made whole financially if performance not realized  Onus usually on customer to make the case that the project is under-performing  Various vendor “outs” on basis of facility operation  “Cure” can be financial, not necessarily fix the actual project performance
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Capital’s EE Opportunity  
Energy Project Finance
How an Energy Performance Contract Works

ESCO FinanceUtility Client 
/ Site 

energy

$ (2) $ (3) $

$-capital

Energy-saving 
goods & 
services

Energy Performance Contract

Utility Client / 
Site 

energy

$ (1)

Base Case (no EPC)

$(1) > $(2) + $(3)
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Capital’s EE Opportunity
Project Finance & Performance Contracts

ESCO Performance Contract Process 
– Energy Audit – identify and quantify opportunities
– Finance & Contract 
– Design & Install
– Operate (who?)  
– Monitor & Verify Performance - “IPMVP” 

ESCO FinanceUtility Client /
Site

energy

$ (2) $ (3) $

$-capital

Energy-saving
goods &
services

Energy Performance Contract

Presenter
Presentation Notes
Most of you are probably familiar with or can figure out the first steps in the series – technical, financial and construction engineering tasks that are most often managed by the ESCO. Operation gets a bit trickier, as the ESCO may be accountable for energy savings but may not be the operator of the equipment.  We can get some messages at cross-purposes in this context.  The building operators may have different priorities to which they answer and no accountability for energy performance at all, let alone the ESCO’s contract.  Attention to alignment is needed here.  But the energy savings are not always obvious.  Energy reduction is not something that you can measure directly, like the output of a wind turbine.  Escalating energy prices can mask savings, leading us techies to speak about “avoided costs” instead of “savings.”  Energy use will fluctuate with weather and usage patterns.  And then there is the “Contract by Stipulation”, the ESCO’s favorite contract tool, that essentially establishes an agreed upon savings and payment schedule – no hassle with what is actually being achieved year after year.  M&V has its own industry standard, the Int’l Protocol for M&V Procedures, as well as several ASHRAE publications.  But the client needs a 3rd Party specialist to represent its interests in this quite technical area.  Makes one wonder about the “Guarantees” in PC’s.  
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Capital’s EE Opportunity
Project Finance & Performance Contracts

What Kinds of Work
– Lighting
– Mechanical (HVAC) systems
– Controls 
– CHP, Cogeneration, Heat Recovery 
– Building Shells 
– Renewables for final step towards “net zero” 

ESCO FinanceUtility Client /
Site

energy

$ (2) $ (3) $

$-capital

Energy-saving
goods &
services

Energy Performance Contract

Presenter
Presentation Notes
So this slide is what you all probably thought this morning would be about.  And this is just about all that you’re going to get.  Not for lack of information – I could talk for hours about any of the above.  But for lack of time.  Come to AEE meetings on 3rd Tuesday evenings at Cornell Cooperative Extension or seek out further educational opportunities that delve into EE technology specifics.  Last week in discussion we talked just a bit about the power of combining technologies.  The temptation to “cream skim”, to do only those things with the very highest cost-effectiveness, is very strong and must be resisted if we are to get to the deeper Carbon reductions necessary.  The economics of the best measures needs to be connected with and channeled back into the less cost-effective measures.  There is an art to packaging these things together into a comprehensive program.  The last step, of getting to Renewable Energy sources will be hopelessly expensive and a poor allocation of capital resources if we do not first reduce our loads and demands.  We want to do it all, but SEQUENCE really does matter.  
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NYC OPPORTUNITY (WINDOW OF) 
Key Facts  

• 950,000 buildings 

• $10 billion annual energy
– Almost 2/3 of cost is for electricity
– But electricity only about 1/2 of Carbon

(because of nuclear, hydro, coal, gas mix) 

(facts courtesy of NYC Mayor’s Office documents )

Presenter
Presentation Notes
So we have a wide number of technologies and a huge number of buildings.  Thus A LOT of action opportunities, even though NYC is already one of the most energy efficient places per capita in the US – each of us already uses much less energy than the average American.  If there are so many opportunities, why aren’t we taking them?  To some extent we are but there are economic and psychological barriers:  the economist seeing a dollar lying on the street refuses to bend down for it:  “if it were real someone would have picked it up already”.  And how many of you will bend down to pick up a penny?  Just what is your threshold for picking up coins?  In this respect, note that the typical midtown office building has utility costs of $2 – 4 per SF. Compare this with total operating costs – insurance, reserves, but especially labor and services – of $20 – 30 per SF and rental rates upwards of $70 / SF. You start to see why even very cost-effective energy savings may not be especially high on the commercial manager’s agenda.  Nevertheless, and especially with the right economic incentives and ethical motivations, we will move ahead. 
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NYC OPPORTUNITY (WINDOW OF) 
How is Energy Use Distributed?

Presenter
Presentation Notes
An important place to start analytically is with categorizing the opportunities -- by building sector segment and by end use.  This helps us see where our most important opportunities lie.  This is part of what an energy audit does at the building level.  The Mayor’s PlaNYC does a good job at creating this end-use analysis for us at the City level.  This kind of end-use allocation helps us see where to focus effort.  Notice that heating and hot water are quite large. Significant reductions will have to come from across the board.  But early efforts may be best applied in areas that have the largest use.  Lighting is always the favorite low-hanging fruit.  And while much work has already been done, new technologies continue to evolve.  Air-conditioning looks to be a perhaps surprisingly small component on this table.  Shown as less than 5% even in the commercial office building segment.  In part this is because AC usage is short in duration.  But most significantly it sets the peak demand for the electrical system and thus has a critical role in planning our infrastructure.  
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NYC OPPORTUNITY (WINDOW OF) 
Projected Growth 

• Not static picture  

• Greatest growth in 
electricity

NYC OPPORTUNITY (WINDOW OF)

Presenter
Presentation Notes
The picture is of course not static.  Growth is projected, especially in use of electric power.   This needs to be taken into account when calculating use reductions.  
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NYC OPPORTUNITY (WINDOW OF) 
PlaNYC2030 “Wedge” targets 

Presenter
Presentation Notes
Here is a Wedge-like representation of the NYC “30-by30” goal from the city’s Greenhouse Gas Inventory, which is available on-line.  The Plan’s call for a 30% reduction in energy/carbon by 2030 from 2005 level at first blush seems cost-effectively do-able, at least from  the best outcomes from EE industry experience. But this goal is in absolute terms,  so when projected growth is taken into account, the 2030 goal is really much more aggressive, approaching 60% reduction from a BAU case. This is MUCH tougher economically.  And some might say even pushes the thermodynamic feasibility of building potential as we understand it today.  
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NYC OPPORTUNITY (WINDOW OF) 
Capital Requirement of the 2030 Wedge 

50% savings at, say, a 
10-year overall 
average payback   = 

$50 billion market 
(capital required) 

30% savings at, say, a 
5-year overall 
average payback   =  

$15 billion market 
(capital required) 

Some back-of-envelope projecting 
based on $10 billion NYC annual energy expense 

Note, NYC proposing $80 million/year program for its municipal 
properties, about 10% of overall NYC energy expense

Presenter
Presentation Notes
Nevertheless, let’s do some back-of-the-envelope calculation of what such a program’s capital requirement might look like.  Such rough-and-ready calculation often provides some of our best checks on reality.  Let’s assume that finding enough suitable projects is not a constraint, that there are plenty of opportunities of the profiles we need.     So using some industry experience guidelines, we could reasonably expect to be able to “harvest” 30% efficiency improvements with an overall portfolio payback of 5 years.  Working these numbers backwards from the total city annual energy expense gives us a result of $15 billion dollars.     If we want to go significantly deeper – say 50% reduction – our project portfolio payback will go up more steeply, let’s say to 10 years.  This implies a capital requirement of $50 billion dollars.  Some reality checks with these numbers:   NYC $80 million per year to address 10% of total energy results in an investment of $1.5 billion over 20 years.  So about right.    Each NYC Public School coal conversion boiler plant cost about $1.5 million.  So NYC allocation would support 1,000 project like this or about 50 a year.   The Clinton Fndn leveraging of about $5 billion looks rather small.  Let’s say it is just a “starter”.  
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NYC OPPORTUNITY (WINDOW OF) 
PlaNYC2030 Sample Programs

Presenter
Presentation Notes
All of this capital budgeting has to be pinned down and specified to specific projects. Programs will be created, spending plans, incentives, and all of that.  As you can see, this all remains a bit blurry at present, so we will skip on.  
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NYC OPPORTUNITY (WINDOW OF) 

If the  $$ and the Projects are there, 
isn’t EE a No-Brainer?  

TWO WORDS: 

“OPERATIONAL RISK”
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The Final Window for Today 
Operational Risk in Performance Contracts

• Is the project designed per intent?

• Is the project built as designed?

• Does the project perform as projected?

• Are savings maintained over time?

• Does anyone take the time to find out?  

Presenter
Presentation Notes
So there are a series of Operational Risks that extend from the original base calculations in the energy audit through the design and construction phases and then into long-term operations.    Detailing these risks is well worth effort beyond our time remaining today.  But perhaps the most pernicious Operational Risk does not have to do with how well the design is realized or the equipment works or the operators maintain.  The last bullet has has to do with the behavior of the parties to the Performance Contract – that they may not even want to ask the question about real performance.   How much simpler it is to accept on faith that things are working as intended.   We see data reported out all the time that reflects what is supposed to be, not necessarily what is.  So, yes, properly designed energy projects do have an M&V component, either conducted by or monitored by an independent third party.  This is absolutely critical.  It can also be quite complex and quite costly and there are precious few technicians who understand how to do it well.   This is a major challenge for the EE industry.  In fact, we can see major Operational compromises of recent large scale energy improvement efforts. 
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The Final Window for Today 
Operational Risk in Performance Contracts 

THE STORY OF THE OPEN WINDOWS

• From late 1970’s through 
1980’s, virtually all NYC 
apartment building windows 
replaced

• How many of them stay open 
in winter? 

• Why?  

Presenter
Presentation Notes
WIDESPREAD REPLACEMENT OF OLD, LOOSE-FITTING SINGLE-GLAZED WINDOWS ACROSS NYC.  MAJOR INDUSTRY, ALTHOUGH THE MFG WENT LARGELY TO PA.  COMBINATION OF ENERGY EFFICIENCY AND REAL ESTATE VALUE.   BUT HOW MANY WINDOWS ARE OPEN IN WINTER….. NO SAVINGS FROM A WEATHERSTRIPPED, DOUBLE-GLAZED WINDOW THAT IS OPEN.  BECAUSE WE DID NOT UNDERSTAND HOW TO ADJUST THE HEATING SYSTEMS.    	HEAT TIMER 	SYSTEM BALANCE	WHAT THE OPERATOR RESPONDS TO 
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The Final Window for Today 
Operational Risk in Performance Contracts 

THE STORY OF VFD MOTOR CONTROLS

• Through the 1990’s, hundreds 
of large pump and fans had 
variable speed controls added. 

• How many of them are actually 
varying motor speeds? 

• Why?  

Presenter
Presentation Notes
VFD – VARIABLE FREQUENCY DRIVES – SOPHISTICATED ELECTRONICS DEVELOPED TO VARY THE SPEED OF A MOTOR WITH HUGE ENERGY SAVINGS.  MUCH OF OUR FAN AND PUMP EQUIPMENT SPENDS MOST OF ITS TIME WORKING AT INEFFICIENT PART-LOAD.   MOTOR SPEED CONTROL IS TRICKY BUT HAS HUGE ENERGY PAY-OFFS. WITH A COMBINATION OF TECHNOLOGY DEVELOPMENT AND PUBLIC INCENTIVE A VAST NUMBER OF THESE WERE DEPLOYED.   AND LOTS OF THEM WORK WITH HUGE SAVINGS DOCUMENTED.  BUT IT IS ALSO VERY COMMON TO FIND THEM DOING NOTHING -THE PEOPLE OPERATING THE EQUIPMENT ARE GENERALLY NOT ACCOUNTABLE FOR ENERGY AND DON’T GET FEEDBACK ABOUT ENERGY CONSUMPTION. THE VFD FUNCTION DOES NOT IMPROVE COMFORT AND MAY BE SEEN AS DETRIMENTAL TO IT.    AT THE FIRST SIGN OF COMPLAINTS THEY ARE OFTEN TAKEN OFF LINETHEIR FUNCTION IS NOT LOGGED AND MONITORED

http://www.greatbuildings.com/buildings/UCSF_Genentech_Hall/images/img_1553.jpg
http://www.greatbuildings.com/buildings/UCSF_Genentech_Hall/images/img_1553.jpg
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The Final Window for Today 
Operational Risk in Performance Contracts

HOW TO “KEEP THE WINDOWS CLOSED”?    
• Understanding of adoptive behaviors in context 

of other priorities, metrics 
– Why do we chronically over-condition our buildings? 

• Better feedback loops 
– better building conditions information 
– accountability for energy use

• Education and new skills

Presenter
Presentation Notes
So these two examples give us some practical insight into Operational Risk and what we have to do to minimize it.  We need to understand the adoption of energy measures in the broader context of building operations practices and priorities.  We probably have to adjust these priorities too.   Avoiding over-conditioning – excess cooling and heating – is one of these areas.  But we will not be able to do this without better feedback loops.  At least two kinds of feedback loops –Better information back to operators about building conditions, especially temperatures, so that they can hold tighter control regimes and address local imbalancesAnd these operators must also be held accountable for energy use, which means they have to get good information about it and probably also need to have upside incentives for taking on new challenges This kind of change implies new understandings and new skills which in turn implies education and training. 
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The Final Window for Today 
Operational Risk in Performance Contracts

HOW TO “KEEP THE WINDOWS CLOSED”?    
• Must recognize the reality of operational “low-

hanging fruit” and how to harvest it  
– important experience documents significant program 

enhancement and reliability

• Capital will fail without inclusion of these 
management and manpower elements 

Presenter
Presentation Notes
Without addressing the manpower and management part of the equation, capital will fail in its quest for Carbon reduction.  It may be successful in creating lots of feel-good investment activity – as with new window or VFD motor controls – and statements of what we are accomplishing based on the engineers’ projections.  But the reality may well not be there. If underperformance is discovered, ESCO savings guarantees may be called into play to make parties whole financially.   Insurance polices will be in place for such eventuality, paid for as a cost of the project.  But making the parties whole financially will not produce the Carbon reductions that were, after all, the original goal.  And yet important experience has shown that if we train our manpower and give them proper motivation, informational tools and technical support that we can see savings significantly beyond what the typical energy audit projects.  This surely is the outcome that we want.  We should not cheat ourselves of that opportunity.  Thank you.  
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Some extra slides on Carbon Markets
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What is the source of EE’s perceived 
opportunity for capital?
• Derivative Market in Carbon 

– Certified carbon emissions reductions
– Sell certificates -- additional source of revenues on 

top of energy savings

• Carbon Markets preferred to (carbon) tax
– Kyoto Protocol - CDM
– US - Local and Voluntary Markets 

• RGGI, Chicago CX
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Out the Window?  
Leakage & Hot Air in Carbon Markets
• Origin of the “hot air” concept under Kyoto 

trading – the case of Russia’s phantom CER’s
– Illustratrates “Baseline” as key.  Difficulties in 

measuring energy reductions. 

• Other kinds of “Leakage” 
– Additionality (free-ridership) 
– Persistence 

• Certification Process
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