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Johanna Zetterberg:
Good afternoon.  This is Johanna Zetterberg from the U.S. Department of Energy, and we are going to go ahead and get started now.  Thank you everyone for joining us and welcome.  This is a Webinar as part of the DOE Technical Assistance Program, and today's topic is conducting and using energy efficiency potential studies for states, and we are very lucky to have Priya Sreedharan with us today from E3.  She's a senior consultant, and I always like to just check and make sure everyone can hear me okay.  Please just type into your question area if you can hear me on the audio okay.  Okay, great.  Thank you for your response.  

Next slide please.  So just very quickly the technical assistance program is part of the Office of Energy Efficiency and Renewable energy, and it primarily supports state, local, and tribal grantees under the Energy Efficiency and Conservation Block Program, and the State Energy Program.  I'm sure many of you are familiar with this technical assistance.  If you're not you can go to the website on your screen here and learn much more.  We have a lot of different opportunities to assist you in your clean energy and policy planning and implementation.  Next slide please.  

Today's webcast is part of a seven part webcast series that was specifically created for five state recipients of state energy program funding, and this funding supports states in developing policy and program frameworks to support investment in the state and cost effective energy efficiency for the long term, and this involves setting a statewide energy savings goal or target, and then creating a program suite and any necessary support on the policy side to achieve that target.  So you can see how relevant today's topic is, and I'm very excited to move quickly into Priya's presentation.  

Next slide please.  I think many of you saw this as you were waiting to get started.  Just very briefly, the way we're going to handle questions and answers today is for you to type them into us.  That's the easiest way to do it.  You can type questions in during the presentation, or you can wait until after the presentation, but I will be posing your questions to Priya for her to answer.  Go ahead and type them in any time and we will get to them at the end of the presentation.  With that I'm going to turn it over to Priya.
Priya Sreedharan:
Great.  Thanks very much, Johanna.  It's a pleasure to be speaking with all of you about this really important topic.  As Johanna mentioned, my presentation is going to be focusing on the subject of energy efficiency potential studies, and she also mentioned I'm with a small energy consulting firm in San Francisco.  I'll give you a very brief background about E3.  We are sort of – we work very closely with utilities as well as the utility regulatory commission, state energy offices such as the California Energy Commission, as well as EPA, and DOE in part on activities like the National Action Plan.  

This subject is one that is very near and dear to our hearts.  We work very much across the whole electricity supply chain, supply and demand, and the essence of what we do is sort of conducting technical and economic engineering analysis with the intent of providing support to decision makers.  So the topic is going to proceed as follows.  Initially what I would like to do is sort of introduce the subject of what a potential study is, what are the different types of potentials, the steps in conducting it, and then I'm going to veer in the direction of looking at what some of the key potential studies have shown.  

I'll be contrasting quantities and insights from national level studies with the state studies that have been conducted, and that will give you a feel for what these numbers sort of look like and what you should be looking into, and so on and so forth.  Very quickly some of the kinds of questions one would be entrusted in is how do you go about doing this?  How do you use potential studies to inform energy efficiency goals?  What are the different sources of data and organizations out there that can help you in sort of taking this next step?  

So moving right along, the next series of slides are going to draw largely from the sort of seminal work that was conducted by the EPA and Department of Energy, titled the National Action Plan for Energy Efficiency, and there's a very specific guide for how to conduct potential studies.  I thought it would be appropriate to give a very brief background on what the Nation Action Plan is, and I'll refer to it moving forward as Action Plan.  It's basically a public/private collaboration with the intent of creating a sustainable aggressive national commitment to energy efficiency through collaboration amongst utilities, and regulators, and other organizations.  It is a consensus process, and it involves leadership groups that include more than 60 percent of participants that span these different sectors.  

E3 was intimately involved with the development of the Action Plan.  We've authored several chapters across some of the different resource guides.  Again this is just to sort of calibrate us to why we want to do an energy efficiency potential study.  From a policy perspective, energy efficiency is a cost effective resource, and the idea is we would like to have a sort of policy, programmatic framework that allows energy efficiency to be viewed as a viable option in comparison to supply resources.  The potential study essentially helps you to quantify what is the value of this resource?  How much is there?  How much does it cost?  By doing so it provides a sort of objective basis for bringing energy efficiency into the policy decision making, such as in California.  We have energy efficiency goals, targets, as well as a utility resource planning.  

Now the top image that's on the slide sort of emphasizes how to run an effective energy efficiency program.  It's an iterative process starting with understanding what the resource potential is, developing a program portfolio, rolling out the program, doing the MNB to see how you're faring against what your goals were, and then redesigning and adjusting the programs as needed.  When you're doing a potential study, you will do it at the beginning, but it is an iterative process where you'll repeat that process to make sure you have an accurate reflection of what are the resources that are still out there?  

As I mentioned, a lot of the stuff I'll be talking about comes from this specific guide that was part of the National Action Plan, that was called the Guide for Conducting Energy Efficiency Potential Studies.  There's the link there, and I presume you'll be receiving many of the slides we're showing you today.  This document was authored by Optimal Energy, and as I mentioned, it was the product of a consensus process.  So just sort of stepping back, what is a potential study?  A potential study is essentially an analysis of the amount of energy savings that's available.  It can be either through electricity or natural gas, and in some places you may even see potential studies being addressed towards quantifying steam saving.  

So it's the amount of energy savings that exist or can be cost effective in real life through energy efficiency programs.  Essentially the program is going to quantify energy efficiency measures, and a measure can be a number of different things.  It can be any sort of action or groups of actions that increase the energy efficiency.  It can be all the way from equipment replacement to operational improvements such as retrocommissioning, or occupancy sensors, which is a controlled modification to your lighting.  There's a whole suite of different kinds of measures that fall under this umbrella that is energy efficiency.  

There are a number of reasons why you would be using these potential studies.  A number of states have energy efficiency targets and goals, and so the regulatory commissions will use these studies to identify what these goals should be, and what the program funding level should be.  Certain jurisdictions may use it in a broader system planning format, called integrative resource planning, and there has been interest in the last couple years in trying to understand what is the value of energy efficiency, or the opportunity for energy efficiency to mitigate climate change, or CO2 reduction.  

Moving on into the definition, there are many types of energy efficiency potentials, and again, the potential quantifies many different levels of adoption of what we just defined as energy efficiency measures.  The biggest potential that is out there is what is called a technical potential, and essentially this is saying how much energy savings is there.  kWh.  If you're essentially ignoring how expensive energy efficiency measures might be.  If you look over to the right hand side of the screen, there's a Venn Diagram.  The technical potential is that biggest circle.  Now you widdle down each of the potentials successively and get smaller and smaller potentials.  

The second type of potential is called an economic potential, and that's basically a cost effective subset of the technical potential.  It's just basically trying to understand what of those different measures, whether it's replacing your refrigerators or lights, or recomissioning a building, which one of those is cost effective?  Cost effective I put in quotes because there's a whole literature, and it rather intimately involves the cost effectiveness.  There are different strategies to actually evaluate cost effectiveness, because the questions one has to ask are is it cost effective?  To who?  Cost effective to a residential home owner?  Cost effective to the utility?  Cost effective to society in general?  

In that sense it is a very specific type of analysis you would do to determine economic potential.  The maximum achievable potential is an even smaller subset of that economic potential, and basically what that acknowledges is that even if some measure is cost effective, people aren't just going to run out and adopt as much of the cost effective energy efficiency that's out there, and that's because people are not rational actors.  They may not have information to what are the different types of energy efficiency measures that are out there.  There's a whole literature again on the subject of what are the market barriers, and that's essentially a very big area of policy and trust.  

So maximum essentially tries to quantify if you were to take into account that you won't have perfect adoption, but you have a well funded program, here's what you can realistically achieve.  There is the fourth category which is sometimes called a program potential, or an achievable potential, and this basically looks at what is the potential if you take current funding levels.  So you're not ramping up funding.  You're just looking at perhaps historically, historical funded levels and applying that towards the future to see how much is achievable.  I want to spend a little bit of time on that, but I think it's pretty important just to make sure we're all on the same page as far as what techno, and economic, and achievable potentials mean.  

So there are various steps in conducting a potential study, and as I mentioned, this draws from the action guide.  So there's a lot of detail in there, but before you run off and do these calculations, the idea is understanding what the objectives and the audience are, and those are going to be intimately connected.  That will determine what is sort of the level of detail you want to apply towards doing this analysis.  You have to think about what types of potentials you want to analyze.  

Now typically a study will report technical and economic potentials, but as we were just talking about, the technical potential ignores economic.  The economic potentially ignores barriers to adoption.  So really it's achievable potential that has the most relevance to program design, and that is a question and something I won't spend a lot of time on, but there are various sources for data to conduct the energy potential study.  You can be as detailed as commissioning studies to go out and collect information on collecting across the utility territory.  What is a vintage?  What is leakage characteristics?  Number of volts, etc…  That's a very time intensive process.  

There are also secondary sources of data.  These are all sort of broad issues to consider in scoping out the potential study.  The methodology, the basic methodology is as follows.  The first step is identifying what the baseline energy consumption forecast is.  This basically is trying to understand how much energy are we going to be using across the different sectors, residential, industrial, commercial, if I don't have a program?  Is it business as usual?  It's an important thing that I'll just sort of quickly mention.  

The trick, the challenge that always exists when you're trying to understand your baseline is just understand to what extent you're already looking at energy efficiency in that baseline.  Are there assumptions in that baseline forecast that consider some adoption of energy efficiency?  Consumers are already purchasing [inaudible] for example.  Is that already embedded in the forecast?  Are our new construction codes and standards already in there?  You want to stagger that baseline bisector because from a program perspective, you'll have residential existing programs for lighting.  You'll have a residential program for HDAC.  You'll have commercial programs, commercial retro commissioning program.  

That's how the programs are essentially designed, that they are designed by sector.  You want to characterize the measures.  You've already thrown out different types of measures, but essentially the main ones are in this sort of subcategories, and these categories of lighting, HDAC process loads, computer loads, TV, etc… There's six sort of broad use categories, and within these are very specific measures.  For example, replacing a 60 watt incandescent with a 20 watt, that's a very specific measure.  The economics would be the next step in that you want to take out the measures that are not economic, and that's going to be based on applying a specific cost effectiveness test.  

Typically you'll apply a sort of resource cost test, but in some places people do apply a different cost test.  Although the tendency now is toward total resource cost.  Then you want to estimate the market penetration rates, what fraction of consumers are going to be adopting these measures, then total savings.  So the data requirements and sources is one of the more sort of challenging steps, and there are a variety of different sources that are out there.  A number of national level data sources for states which are never sort of embarked upon conducting an energy efficiency potential study, EIA has a number of resources.  It's an energy consumption survey.  It has a lot of good data in there.  

The annual energy outlook is a forecast which also has a lot of good detailed information.  U.S. Bureau Census is another resource.  You can also purchase hourly [inaudible] data, regulatory commissions and utilities tend to have their own forecasts, and that can be a starting point.  California has a very comprehensive data base.  DEER stands for the Database of Energy Efficiency Resources.  Typically something like DEER for example will have climate specific measures.  There will be a number of measures in there that are not going to be climate specific.  

There is some good material in DEER for example that can be applied towards different states.  This is a basic equation for conducting the measure of savings.  Your measured savings at an aggregate level are going to be what your unit savings are multiplied by the number of households.  The ability factor is going to be for the number of units that's in a particular household for example.  How many refrigerators, how many light bulbs?  The ability factor is indicative of any sort of technical challenge to doing that replacement, and then the turnover factor reflects what percentage of those units are going to naturally be replaced.  

You don't necessarily want to make the assumption you're going to go in and immediately tomorrow replace every single refrigerator that out there, because that would be fairly expensive.  The net penetration rate is also indicative of the concept of barriers, how much, what percent of the consumers are actually going to be adopting the measure.  Energy efficiency potential studies tend to be bottom up particularly in quantifying the savings in the residential and commercial sector.  It's bottom up from an engineering perspective because you're taking specific technology information and combining that with sector specific data, number of houses, number of lights in a house.  It's that kind of information that's very different from a top down economic analysis.  

Sometimes it's criticized by the purist economists for that reason.  The lifecycle of the localized cost which is a dollar per kWh is essentially taking the investments, then taking the savings over the lifetime, applying the discounted rate to bring the equal comparative basis, net value, and typically this discount rate will be a 6 to 8 percent, and that's often a source of controversy, but you can look at the different studies that have been conducted to take the sort of standard discount rates, which often is just 7 percent discount rate.  

The dollar per kWh really does drive the cost effectiveness, and so it's a very sort of important step in terms of conducting the potential study.  I already mentioned that cost effectiveness tests are important.  I highlighted TRC because that is the standard.  It tends to be the trend now in most jurisdictions as far as evaluating cost effectiveness in comparison to the other tests.  Okay.  So I might just pause for a little bit, and I am going to be switching gears now and going into another set of resources that dug into some of the national level potential studies say.  

Johanna I might sort of look to you in the direction of should we just keep racing forward and then maybe address questions towards the end, or if there are some questions that are related to definitions, we can potentially discuss those now?
Johanna Zetterberg:
Thank you Priya, and that was a fantastic start to the webcast today.  We actually don't have any questions that have come in at this point, but we can pause just a moment and see if any come in.  We do have one.  Ian's asking – it might be worthwhile to note that the hourly aggregate load data is available for free, via form 714 which is mandatory for all balancing areas above a small peak load threshold.  Thanks Ian.

Priya Sreedharan:
That's wonderful input.  Thank you.

Johanna Zetterberg:
Okay.  I don't see any other questions at this time, so let's move on ahead.

Priya Sreedharan:
Okay.  Fantastic.  So switching gears, as I mentioned this is a meta analysis of different studies that have been conducted, and actually some of this work was conducted when I was not working for E3, but when I was working with the Environmental Protection Agency.  I've added to this research after coming to E3, but the reason I mention that is that it will give you some insight into why that first slide says what it says, and that is that energy efficiency is very prominent in national legislation.  Obviously you are all here because of funding for energy efficiency.  

The AARA was a very sort of seminal piece of legislation towards trying to promote energy efficiency, and actually a lot of the climate legislation that was proposed and even passed, at least one part of congress really did focus and emphasize energy efficiency.  Out here in California, energy efficiency is very important towards reaching state and regional climate pools.  You have AB30, the global warming solutions act, and that has very steep energy efficiency goals both on electricity as well as natural gas.  The regional greenhouse gas initiative is another regional initiative which is out in the other side of the country that also emphasizes energy efficiency.  

Another important note is that there are many states that are out there that have adopted both RPSs as well as EERSs, and EERS stands for Energy Efficiency Resource Standards.  There are a number of policy drivers that are really sort of pushing energy efficiency in the sense that trying to figure out the policy framework for making sure we can go out there and capture the cost effective energy efficiency.  The questions we were trying to answer were somewhat straying from the national perspective, but they did dig into what's been done on a state level.  That is a very basic question, which is how much energy efficiency potential exists, both in the near term, and the short term?  What are the costs, and what are the impacts on average electricity growth?  Are we going to continue to increase by 1 percent a year, or could we potentially halt load growth for energy efficiency?  

The study essentially took some of the seminal studies that have been conducted both on a national level and on a state level, and tries to identify whether there's some consensus around what the potential is out there and across the different sectors.  The right hand side summarizes what some of these potential studies were.  The first one was a study by the Electric Power Research Institute which stands for EPRI.  This was a study released in 2009.  Assessment of achievable potential energy efficiency and demand response programs in the U.S.  

AEO, which is the Annual Energy Outlook is the second source, and actually what many people aren't aware of is they do have their sort of baseline forecast, but there are a number of slide scenarios that they conduct, best scenario technology for buildings as well as high technology cases which looked at energy efficiency across buildings as well as the industrial sector.  So that was another useful data point.  I'll just mention in brief that AEO isn't a potential study.  It does apply a different methodology.  We used to think it was a useful benchmarking data point.  Mackenzie has conducted two very key studies, one in 2007 which looked at greenhouse gas mitigation options broadly, and really sort of drew a lot of attention towards energy efficiency.  

If you recall their cost curve, they pointed out how a number of measures are negative costs, and those are definitely for energy efficiency.  They followed up that study with a more in-depth look into energy efficiency across the U.S., and that was released in 2009, and we are actually fortunate to have one of the key authors on that study with us on the panel today.  So if you have very detailed questions on Mackenzie, we may be able to answer those.  The last source is one by the National Action Plan for Energy Efficiency, and that is actually the potential – the guide to conducting potential studies, which I just gave you some background on, and it has very nice information in terms of what has been studied across different states.  

This is a very busy graph, or sorry, slide, but all I want to do is highlight to you as simple as this path might seem, it's very challenging because no two studies are similar, and the key issues that you want to look at to compare studies are for example, what is the modeling approach?  Are they taking a bottom up approach that's very standard for a potential study, or are they sort of applying more of a top down approach which is common in the industrial sector?  AEO for example uses an economic model which is very different, a partial equilibrium model.  The baseline data is huge because that determines what you're starting with.  You can see for the most part that we're fortunate in that we had common baseline across these studies.  

One exception was the Mackenzie 2007 study, but what we did was we did work with Mackenzie and we tried to modify the 2000 and the savings potential from that study and tried to calibrate it to a 2008 baseline, main difference being that there were a lot of measures through the AARA, for example – I'm sorry, the Energy Independence and Security Act.  I apologize, which was legislation that really did bring in a lot of energy efficiency.  The cost effectiveness test is a huge determinate.  Are we looking at it from a participant perspective, or are we looking at it from a total resource societal perspective?  Lastly but not least, the scope of the measures is hugely important.  

One thing I didn't mention is you may have a potential study where you're really entrusted in looking at lighting opportunities and across different sectors, so that quantity is going to be very different from a comprehensive study that looks at HDAC, and lighting, and recommissioning, and TV standards, and so forth.  There's just a wide number of measures that one can look at.  I listed some of those measures across these studies, and as you can see, there are a lot of commonalities between the Mackenzie and the EPRI.  You'll see later on there are some key differences.  So let's just jump right into the numbers here.  This is essentially a comparison of what the percent savings are in terms of electricity savings in 2020, and 2030.  

What you see are the different studies indicated.  Starting from the very left, the very shortest bar on the screen will be the AEO high technology case.  The way to sort of think about the AEO high technology case is that it is somewhere between an economic and achievable type of potential.  Moving over, what you have are the EPRI scenarios.  You can see the smallest bar, the black bar, that is actually reflective of the savings from the EPRI RAP scenario which is a realistically achievable scenario.  As I mentioned earlier, we're not increasing funding levels to how much energy efficiency is out there.  Now the max is the maximum achievable potential which does accelerate funding and still considers the market barriers, and you can see that's roughly 10 percent.  I'm going to speed up not and go all the way up to the other end of the 2020 results, and at the very top we see the Mackenzie '09 potential, and there is a very large amount of energy efficiency that if you were to ignore the cost effectiveness question, you could go as high as displacing roughly 38 percent of energy consumption which is huge.  

You can also see the economic potentials quantified, and that's by Mackenzie.  It's a little less, roughly 25 percent.  There's a couple points to make here, and that is that you can see the achievable potentials ranging from roughly 5 to 25 percent.  If you take that number and you divide it up over the number of years, I would call that sort of a normalized number.  That ranges from .2 to 1 percent a year, and that type of number is essentially what an EERS goal might be set at.  You typically see these in terms of 1 percent a year, or 1 percent of that baseline energy use has to be displaced by energy efficiency.  

You can see the ratios between the economic and the achievable, and the economic and potential vary between for example the Mackenzie and EPRI study, and that's just indicative of the cost effectiveness test that is used in those studies.  Another point I think is very much worth noting is the fourth point on the slide, and that is that in all the cases the majority of the 2030 savings are achieved by 2020.  So getting an early start is really important if you want to get to the savings goals down the road.  Okay.  Now this one is one that is actually important from a policy perspective, and that is, you're doing this energy efficiency, and what impact does it have on average annual growth?  

Just for reference purposes, I guess in 2008 AEO had forecasted a growth rate of roughly 1 percent, about 1.08 percent.  What you can see here is on this column 3 and column 4, you can see what the average annual growth rate would be if you are actually getting in energy efficiency.  If you were to get in all the technical potential that's out there, you could reverse load growth as much as 1.4 percent.  I know that's not a realistic sort of goal, but if you look at the maximum achievable potential by EPRI as well as economic potential, you see there is a significant dent on load growth.  Even in the more conservative level that is using the EPRI, realistically achievable potential, you're using load growth down to about .7 percent.  

I'm going to keep going.  I know you're all sort of coming from the state perspective, so what is achievable in terms of the state level?  One point that's worth noting is the more granular in terms of the data, and the more narrow the scope – for example, if you're just focusing on a state, you tend to have better quality data.  State studies tend to be different from national level studies in the sense that they'll be focused on a shorter term time frame.  We might be entrusted in a 5 year, 10 year study.  What this shows is the technical potentials and achievable potentials across the different state studies that have been done and documented in the National Action Plan for Energy Efficiency.  

The one point I think is worth noting is that you have roughly all of these studies quantifying 1 percent savings a year.  That is comparable to the Mackenzie estimate that we just showed on the previous graph.  Again, it's hard to sort of do a comparison amongst these studies because they're going to have different baselines.  They're going to have different scopes in terms of measures.  Cost effectiveness may differ, but it gives you some sort of sense of what numbers we're seeing from these potential studies that are being conducted.  

You also see that your tech potentials are roughly double in what you see in the achievable potential.  1 percent achievable is high as 6 percent actually as far as a maximum on technical potential.  It does give you some sense of what the savings look like.  This is important I think because it gives you a sense of how the savings break down when you look across the commercial and industrial sector.  It's important to highlight.  On the left let me step back and calibrate you all to this figure.  On the left side of that vertical dividing line, you have the electricity savings, and on the right side you have the natural gas savings.  I think it's important to remember we're looking at both types of fuel.  

I think what's striking about this chart is you have opportunities across the sectors.  You do tend to have a larger technical potential in the residential sectors than you do in the commercial and industrial.  However if you look at the economics, you see lower potential in the residential sector than you do and the commercial sector is seeing more economic.  It gives you a little break down if you're looking across the regions.  Now the EPRI study as well as the Mackenzie study do give you information as far as where the savings are as far as geography.  

Again, there are savings across the entire country.  However, a number of studies do highlight that in terms of the magnitude of the savings, there are significant amounts of savings that are in the South.  Part of that is population.  Part of that is energy efficiency has potentially not been as aggressively pursued in some of those states.  There are a number of different reasons and that's a source of great policy interest.  Now the numbers that we were looking at are consistent with some of the other studies that have looked at this question, and some of the work that has come out of Georgia Tech for example indicates large potential across the country, but certainly in the South, Southeast.  

Now switching gears, looking at natural gas energy savings, it's a very similar story in that there's quite a large percentage of savings that are available also through natural gas energy efficiency, not just in terms of the technical, but also in terms of the economic and the achievable.  Actually the number of studies that do look at natural gas savings do tend to be less than electricity, so Electric Power Research Institute for example, their focus is on electricity, so they have not quantified natural gas savings.  We do see a similar insight with natural gas, and that is that a majority of the savings in 2030 for example are reached by 2020, and some of that does make a lot of sense.  You're having potentially more infrastructure, heavy investments to reach your natural gas savings, as well as a lot of operational HDAC, for example.  

I'm going to keep going.  What you have here is a summary of the natural gas savings that have been quantified in the state level potential studies.  Again it's a similar story in terms of quite a bit of achievable potentials have been quantified across the country in these different state studies on average at about 1 percent savings per year, and as we saw with the electricity results, these tend to be a little more aggressive than the national level studies, and for various reasons I described earlier in terms of length of the study, and if you have a shorter term study for example, you're not sort of making frozen technological advancement assumptions.  

If I am to sort of redo a study five years, thinking about 2030, there's a number of new technologies and innovations that I would be taking into account, for example.  The ratio of the technical to achievable potential for natural gas exceeds that for electricity, and that's just more indicative for the economics of natural gas measures, that you tend to have slightly more costly measures on a unit basis, and a lot of electricity savings and programs have been dominated by lighting.  We have seen that in California for example.  

I'm just going to spend a brief moment on here.  I didn't go into a lot of detail in highlighting how the EPRI and Mackenzie 2009 studies were different, but they certainly did have very different numbers in terms of the economic potential.  The Mackenzie potential can be viewed as a more or less economic potential, although they do not label it as such.  What Mackenzie and EPRI did was they went in and tried to sort of understand on a granular level why there was a difference in those studies and tried to reconcile these difference which is shown on this figure.  You can see that the scope of technologies is a huge driver, and you can see all these different categories listed here, consideration of technical devices, accelerated equipment replacement is a fraction, wider set of technologies, and what is not mentioned here is there are other small differences.  

It actually mentions it in a sub note for the consumption, the cost effectiveness test, performance of technologies.  Those are all factors as well.  I thought it would be interesting just to put these numbers in context.  The lower part of this slide is what you have not seen before.  We can show some numbers on growth, average annual growth, and what's interesting is if you pick the U.S. legislation, it calls for  DHD reduction in 2020 of roughly 960 million metric tons of CO2.  If you were to take the economic potential from Mackenzie for example, you would get 710 million metric tons.  That is getting you roughly 80 percent of the way there.  Even the EPRI maximum achievable potentials get you at worst 10 percent towards that goal.  

Certainly segueing now into my final slide which is key points.  There is a significant amount of potential that has been identified consistently across national level studies as well as state studies.  At the very end of the spectrum you can look at what is technically possible and what could actually reverse load growth.  You can see economic opportunities that even in their most concretive sense can reduce electricity growth by 30 percent.  State studies tend to indicate on average about 1 percent of savings per year both on the electricity and natural gas savings.  

The fact that the achievable potential is much lower than the economic is reflective of why we need policies towards energy efficiency, because that's indicating that not everybody's going out and making decisions that are based on economics.  Part of that can be because of lack of information and other factors which do indicate that the markets don't always result in an efficient solution.  That introduces the role for policy and what you all are trying to do in your states.  The last point that's important if you want to get to the goal, 5 years, 10 years from now, you've got to invest early.  I've got a slide that just gives you a number of different resources.  The first three are National Action Plan guides.  I would really encourage you to look at the potential study guide, and also the cost effectiveness guide because cost effectiveness is at the heart of anything having to do with regulatory processes, not only in regulating energy efficiency, but on supply side as well.  

This guide, this was actually authored by E3.  It will give you a lot of background on what are the total resource costs.  It would be a potentially useful guide.  I listed some of the other studies, the Mackenzie reference, the EPRI Potential Study.  There's a presentation that was given that goes into a lot of detail on the Mackenzie study.  That is third from the bottom, and in the very middle of the slide, if you want a lot of details on how to do the technical analysis, what I think has been one of the better documentations of these processes is the 2002 California Energy Efficiency Potential Study conducted by Mike Rufo and Fred Coito.  With that I'll just turn it over to Johanna.
Johanna Zetterberg:
Thank you very much Priya.  Great presentation, and we do have some questions here.  If you do have a question and you haven't submitted it yet, now would be a good time to do that.  I'll start with one popular question.  Three different people asked this question.  How long does it take to do a state level potential study?

Priya Sreedharan:
That's a really great question.  It really does vary in terms of the scope, but you could have a pretty good study done in as short as a couple of months, four months, six months.  You can have a study that takes up to a year, two years, depending on how detailed the data is, but in fact once you get into that sort of long timeframe, it becomes obsolete in terms of the goal of doing the study which is to inform the state level energy efficiency goal.  


You know, I know the Mackenzie study for example, they don't call it a potential study, but that was done in a fairly quick timeline.  We're all consultants in this field that tends to do these studies.  So if you need something done in four months, we'll figure out a way to get it done in four months.  One of the limiting factors is always that to the extent that we can leverage public data sources, getting data from the utilities, purchasing.  It's essentially computer work, so you can accelerate that process.  Field work is what takes a lot of time.

Johanna Zetterberg:
Okay, thanks.  We did get a perfect follow-up question to a point you were just making.  What kind of lifespan do energy efficiency potential studies have?  In other words, when do studies cease being valuable for planning programs and incentives?

Priya Sreedharan:
Right.  That's a really good question.  I don't think they ever quite lose their value in terms of informing policy.  I'm showing you numbers from a 2008 study.  In terms of the goals though, because the baseline is so important, and because you want to make sure you're reflecting what is reality when you're setting goals, you tend to see these studies have a shorter lifespan in terms of a couple years.  


In California we have something on the order of a four year cycle I believe, so it does vary, but it really sort of is a policy choice, and one that's made by the Electricity Regulatory Commission.  That really is sort of a state by state choice.  If the person who is asking that question wants some follow up, we have – we probably have some other resources that would give you some background in terms of how the goals are being set and implemented across the states that have been doing energy efficiency for some time.

Johanna Zetterberg:
Thank you.  We are getting a lot of question in, so we'll keep rolling through these.  Can you speak to how much one of these studies would typically cost?

Priya Sreedharan:
Yeah.  Again, there is a range, a range that goes anywhere from $100,000.00 all the way upwards to one million dollars.  The time consuming element – the modeling is certainly a time consuming element that oftentimes the data collection can be a very time consuming element.  I know I'm giving you a very broad range, but unfortunately that's the reality, and that is roughly consistent with what I indicated in terms of a few months all the way up to a year in terms of scope of study.  


I think the right answer is generally the people that are sort of working in this field that you would be working towards is a number of excellent organizations.  They realize there are time constraints from a policy perspective.  Typically what you would see as consulting that would scope the study that would meet your needs, that can be done within enough time to make it useful to you.  The methodology tends to be the same.  The differences tend to be on the data sources.

Johanna Zetterberg:
We have a couple questions now on achievable potential.  It might be helpful if you provide a definition again for achievable potential and whether there are any reference materials on how to estimate the achievable potential.

Priya Sreedharan:
Sure.  Again, let me just say there's two times of achievable potential and these terms are used interchangeably, unfortunately.  There is a maximum achievable potential, and let me – let's go to – guide, definition, here we go.  The maximum achievable potential is essentially the maximum amount of potential that can be achieved if you had programs that were accelerated in terms of funding.  It gets you part way through the achievable potential but not all the way because people are not going to necessarily adopt all the measures that are cost effective.  

The other potential which I mentioned, the program potential which is actually oftentimes not even included in these studies, which sometimes is called an achievable potential.  For that basically it looks at historical funding levels, and then just maintains funding levels and looks at what the adoption rates are based on historical funding.  Most likely the states we're talking about today is that you're going to be more interested in the maximum achievable potential, because there's not so much of a history of funding results to draw from.  I think the second question was – yeah, I think the last question was references.  There are a number of references.  

I do think of the references that are listed on here, the Action Plan Guides are an excellent and wonderful free public source.  Some of the top three ones I think are very useful are listed here.  The main report which is on the very first – let me go to the first slide, introduction.  This one here, this document is also extremely good.  It's a 200 page document, but it's fun nighttime reading.  It gives you a great overview of what is energy efficiency from a policy perspective, what are all the different pieces, and there are abbreviated chapters in here about cost effectiveness of potential studies.  When you want the more detailed references, I suggest you go here.  Sorry.  They go up.  

I do also recommend the California Documents which is the one listed here.  One thing I have not listed here which I will put before we circulate the slides is that California has a really great tradition of making all of these documents public that are in relation to our energy efficiency program.  You can go to a website that has a URL at www.calmac.org, and there you can download potential studies.  You can download the EMNB studies that will tell you how much of those goals were utilities able to meet, what were the net gross savings, etc…  There are a number of different studies in there that would be useful, so that's a very helpful site I think.  I think those would be the good starting points.

Johanna Zetterberg:
Okay, great.  Let's shift to some policy oriented questions.  We have one question, what are the key pieces of data in an energy efficiency potential study that are most useful in informing policy makers?

Priya Sreedharan:
Again I think that getting the data that informs your baseline development and your forecast is the most important thing.  There are two steps I haven't talked about data.  There's this one where I list the different sort of national level sources, and one of our panelists also mentioned FURK as a data source.  So getting sort of the basic data in terms of what does your stock look like, what are your number of buildings, what are the number of vintages, square footage?  

Of course having an understanding of how much energy you're using in this residential building, or this kind of commercial building, and how much of it is used for cooling or heating, etc… That's what allows you to then apply measures, because you will have sort of a wedged chart of your forecasts.  You will know this is how much you're using in your residential building for heating.  Here's how much you're using for cooling.  If you have a sense of what your existing efficiency is, not necessarily in every single household, but on average across that residential building spot, then you can get some quantification of how much savings you would get from replacing the heating units in homes, for example.  


I might actually just stop at that point, because I was pretty sure I had another slide here but it might make sense for each of your individual states to figure out leverage in terms of existing sources, whether there are commission studies or utility studies that you can use to have energy forecast information, and then going toward national level data.  Consultants in this field will generally tell you that the national level data is not useful, but I tend to disagree because you know in some cases you may not have anything better, and depending on your timeline you have to figure out what you're going to be able to piece together in terms of state specific detailed data.

Johanna Zetterberg:
Okay, great.  Another question here, are you aware of studies that provide economic impact, as well as energy investment incentives and customer contributions, plus ongoing utility savings?

Priya Sreedharan:
There are a lot of different questions in there.  Yes.  Let me address the first which is are economic impacts considered in these studies?  There are a number of studies that have looked into that.  Now the typical potential study is not trying to quantify how many jobs are being created, but actually if you look at some of the reports that have been conducted for example by ACEEE, the American Counsel for an Energy Efficient Economy, www.aceee.org, they have released a number of reports that have tried to look at this impact of energy efficiency on creating jobs.  So I would go towards their resource.  

They also do have a number of potential studies that have been conducted for different states that are references.  Their studies have been referenced in this presentation here.  The one thing I will add to that comment is that is it definitely veering in a different direction of modeling and analysis.  Job quantification is in the more sort of fuzzy gray area of analysis and modeling, and moving a little further away from engineering analysis.  The other question was economic impacts, and jobs that impact on GDP is another question people might be interested in, that the broader economic modeling programs like the NEMS model which AEO uses does quantify GDP and other sort of basic macroeconomic metrics.  Those numbers have been quantified in some of those models.  

One thing we did notice when EPA developed an analysis for the [inaudible] specifically looked at the impact of the energy efficiency provisions, and one of the very important points that came from the analysis there was that efficiency essentially sort of mitigates any kind of hit that you can take to your economy.  Climate change legislation may reduce GDP growth by some amount.  You may have had whatever, like a 2 percent growth a year, and maybe it gets reduced to 2.5 percent when you have climate legislation.  Well, when you put in the impact of the efficiency, it actually doesn't get reduced quite as much.  

So that was sort of an important point about energy efficiency.  It saves people money.  There was a last part of that question.  I'm trying to remember what it was.  Okay.  So I think the question was looking at calculated savings rather than real data from measured programs.  Is the question basically about whether there are documents that look at what the actual savings are, versus what is then quantified as possible by the potential studies?  Johanna, is that sort of accurate?
Johanna Zetterberg:
I think the question was relating more to how utility savings are then worked back into modeling for the future as they occur.

Priya Sreedharan:
Right.  That's a really good question.  Basically in California for example, you have the ENMB process and what's determined from there is what the actual savings look like, how much is attributed to utilities, etc…  What you need to do at that point to close the loop is that in California there is a standard process in terms of developing the baseline.  So what has been achieved versus what was the goal, really understanding what has been achieved and how that then comes into the baseline is a really important step.  

So because here we are typically working with common baselines which is then integrated into the California Energy Commission, IEPR, which is the Integrated Energy Policy Report, it's basically is once you hit the next round of potential study estimation, the level of savings that have been achieved, what is now considered sort of part of the baseline perhaps, or part of what happened with maintaining funding levels, that gets integrated into the baseline.  So if some fraction of that is considered sort of savings that would just happen no matter what, or not viewed as programs, you would roll those into the forecast.  What is happening because of funding of energy efficiency programs would remain in the realm of the potential study quantification.  
Johanna Zetterberg:
Okay.  We have time for one more question, and I'm going to pose the question to you as the questioner asked it.  I'm not sure it captures the process accurately.  Maybe you can help correct that, but the question is how much should the state regulatory commissions push utilities to use the potential study?

Priya Sreedharan:
That's a very good question.  In some ways that's a policy choice, and I'm not sure it would be fair to sort of necessarily indicate – use what California does as a guide for everybody else.  But I think what would be useful to think about is that if you're setting the goal, you need to have some sort of empirical objective and analytical basis for setting that goal.  Now unfortunately or fortunately we don't have any tool other than the sort of potential study for setting that goal.  So my recommendation, or I guess my off the cuff recommendation is that your potential study is a very important data source, but you an also look at what the potential studies have been shown to indicate as feasible in other jurisdictions, ones that might be more similar to your state in terms of the climate, in terms of the demographic.  


I certainly think it's important to have the potential study as a guiding data source, but you can benchmark against the studies that have been done in other places to get a sense of what's achievable.  Now what is ironic is that if you are in a state where this has not been the priority, you're going to have a lot more cost effective achievable potential than you would have in another state, for example, California, or somewhere else where they've been doing this for a while, where they're going to be moving up the cost as you sort of grab the low hanging fruit.  So in that sense they can serve as not necessarily an upper bound, but some sort of informative plan in terms of what the potential would look like if you had already been doing energy efficiency.
Johanna Zetterberg:
I apologize.  We are not able to get to all the questions today, but Priya, thank you so much on behalf of all the attendees, and this will conclude our webinar.  Any last thoughts or comments, Priya?

Priya Sreedharan:
One thing I will add is the last question is a very sort of state specific – I'm not sure that we can do justice to that answer in a webinar, and what I would suggest is if you want to sort of talk with us or even Johanna or the other folks here, we would be happy to have a more extensive discussion on the subject.  E3 does actually do outreach to different states and state commissions through work that we have with the department of energy in terms of getting states set up as far as doing energy efficiency and doing cost effectiveness.  If there is an interest in having an extended conversation, I would be happy to follow through and also bring in some of the other folks here that have been working with different states for a number of years.  Don't hesitate to reach out.

Johanna Zetterberg:
Great.  Thank you for that reminder information, and for the offer.  Anyone that's interested in following up directly, Priya's contact information and my contact information will be on the slides that you will receive, and once again thank you Priya and thanks everyone for joining us today.

Priya Sreedharan:
Thank you.

Johanna Zetterberg:
Goodbye.
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