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1. Recommendations
The following are intended to properly “Alaskanize” an end use energy data collection
effort.
1. Focus on data collection, not modeling, not analysis, not forecasting. Use the end use
accounting framework to organize data and to compare calculated bottom-up estimates
with aggregate top-down data. Do not conduct forecasting exercises.
2. Direct special effort toward collecting accurate square footage and building shell data
for residential buildings. (Nonresidential buildings are normally accounted for on a
square ft basis, but residential are often not treated this way).
3. Treat the effort as five distinct studies, and use the following key methodologies:

Railbelt

Southeast

Rural North
and West

residential
• phone survey, possible internet
survey after phone contact
• Can draw samples from utility billing
records, stratified by region and
consumption level
• electricity billing data
• gas billing data
• delivered heating oil billing data

nonresidential
• floorstock data from assessors
• possible phone survey stratified by
building type; draw sample from
assessor data or utility billing data
• on-site walk-through assessments
• billing data
• possible effort to discern value of
service to commercial customers by
time and season of use
• Same as Railbelt, but separate
sampling frame. Floorstock data
likely unavailable for some smaller
communities, if so use random
sampling from utility records.

• Same as Railbelt, but separate
sampling frame
• phone survey, possible internet
followup
• electricity billing data
• gas billing data
• delivered heating oil billing data
• Integrated collection of residential and nonresidential buildingsdata
• Take full advantage of available supplemental data:
*PCE (monthly, by cust. class), and ARIS database
*Billing data for entire communities (start with AVEC)
*One-shot data collection efforts (RuralCAP home visits, ISER/Schwoerer
field trip, ISER/NSB assessment, others)
• On-site survey visits required for all building characteristics.
• Use pilot effort (1 community) to test field data protocol and to ascertain
likely range of variation, OR hold back resources in a “sampling reserve”
• Stratify by size class (basically Hub and non-Hub) and then use Cluster
sampling to reduce cost and to maximize the sampled variation
• Assess nonresidential buildings along with residential: Sample at same time,
within same clusters.
• Key informants likely to be very helpful (city administrator, school district
staff) and may span multiple communities
• Take advantage of PCE data on overall use and billing data for entire
communities to validate/calibrate end-use data.
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4. For Railbelt, attempt to access residential gas and fuel oil billing data in addition to
electricity billing data.
5. For the Rural North, treat primary data collection through on-site survey methods as a
“validation” exercise to validate existing data.
6. For the Rural North, conduct a pilot test of on-site data collection to try out protocol
and to estimate likely range of variation within a community. Use the knowledge to
finalize a sampling plan for this region consistent with an overall budget allocation for
this study component.
7. For nonresidential buildings in the Railbelt and Southeast, at least some effort should
be directed toward ascertaining the economic value of electricity service by time of day
and/or season to nonresidential customers. This knowledge could be crucial for future
integration of intermittent renewables into the grid and/or for peak load management.
Ascertaining value of service should NOT be a priority for residential customers or for
the Rural North/West regions.

2. End use framework
The end use framework is primarily an accounting system that keeps track of many
small components of energy use. The residential and nonresidential buildings are
treated as completely separate sectors. Within each sector, the three primary
dimensions of the framework are:
1. Building types
2. Fuel types
3. End uses
See Appendix 1 for the building types and end uses included in typical end use models
as employed in 1988. Information technology is an additional distinct end use that
should be accounted for today.
Understanding the framework is very important for sound decisionmaking about data
collection and is worth the effort that may be required. It is easiest to understand by
using examples. Appendix 1 contains a more technical and abstract discussion.
Example 1. Suppose there are 200 residential customers with single-family houses. Of
these, 100 have garages and the other 100 use 1 engine block heater each. Each block
heater uses 500 kWh per year. All block heaters are electric. Under these assumptions,
the use
in
building type
residential single-family
of
fuel type
electricity
for
end use
block heaters
equals: 200 houses x 50% with electric block heaters x 500 kWh = 50,000 kWh
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In this example, the 200 houses is a measure of floorstock. The 50% is a measure of
electric market share. The 500kWh per block heater is a measure of energy use
index or EUI.
In this example the overall energy intensity or EI of electricity use for block heaters is
50,000 kWh divided by 200 customers = 250 kWh per customer. This is a statistical
quantity. If all the residential electricity EI values for each end use are added up, we
would arrive at average electricity use per residential customer.
Example 2. This example is more complicated but gets at the heart of Alaska’s energy
challenges. This example is residential space heating. There are:
Two building types
Two fuels

single family and mobile home
electricity and natural gas

I have constructed a miniature end use model of this residential end use. The model is
shown in the following table for realistic parameter values other than the number of
houses. (The mode is available at
www.iser.uaa.alaska.edu/iser/people/Colt/Enduse_minimodel.xlsx)
Table 1. End use mini-model
End Use Framework as typically employed
end use ‐‐‐‐‐‐‐‐‐‐‐‐‐>
building type ‐‐‐‐‐‐‐‐‐‐>

heat
single family
typical units
# of houses

FLOORSTOCK

100
elec
gas
0.1
0.9
14,000 14,000

fuel type
SHARE

economic service demand
building shell efficiency

fraction
HDD
baseboard btu/HDD/house

Total

mobile home
100
elec
gas
0.1
0.8
14,000 14,000

6,400

6,400

6,000

6,000

90
1.00

90
0.80
109

84
1.00

84
0.80
102

200

energy service demand
furnace efficiency
energy end use demand per
EUI
house
UTILIZATION scale factor for short‐run
behavior change
energy sales
SALES

EI

Electricity energy intensity for
heating

baseboard mmbtu/house
%
metered mcf/house
or metered kWh/house
scale factor
MWh elec
mcf gas

26,253
1.0
263

24,612
1.0

1.0
246

9,786

kWh per average house

2,625

1.0
8,155

509
17,942

2,461

The yellow rows show the standard elements of the end-use framework: Floorstock,
market share, energy use index, and “utilization.” The utilization parameter is shown for
completeness. Utilization is a way to incorporate short-term behavioral change into
modeling and forecasting, but we can ignore it for this discussion.
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The SALES row is typically the “bottom line” of the end use models used by utilities.
Electricity sales are the arithmetic product of the four yellow rows:
SALES = FLOORSTOCK x SHARE x EUI x UTILIZATION
This “equation” is an accounting identity. The benefit of the end use approach to
understanding energy use is that is forces us to consider each of these factors and
keeps track of how important each one can be.
In the mini-model, I have expanded the chain of reasoning to explicitly show the
determinants of the EUI. The economic service demand is for a warm house. Given the
climate (measured by HDD), the demand for energy services (measured by btu of heat
delivered into the heated space) is determined by the heat-loss efficiency of the building
shell. The demand for end-use energy itself (measured as mcf or kWh) is further
determined by the furnace efficiency. Of course there are other ways to decompose the
amount of fuel purchased for heating into components. I have chosen these
components because they lead directly to data collection needs related to heating.
Above, the cells highlighted in light blue are data requirements. The number of houses
can be estimated from residential customer counts and the HDD data are readily
available. It is the market shares, the building shell characteristics, and the furnace
characteristics that require primary data collection.
At the bottom of the table above I also compute the energy intensity (EI) values for
electricity used for space heat as would typically be computed in an end use model.
Again, these EI values are statistical average quantities.
Extension to progress and tracking metrics. In my mini-model I demonstrate how
the framework can be easily extended to compute primary energy use and GHG
emissions associated with the end use of residential heating. Progress can then be
tracked either in absolute terms or as a change in intensity – energy use per square
foot. The following table shows the importance of somehow measuring house area to
allow for the tracking of energy intensity.
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Table 2. Extension of end use results
Extension to primary energy and GHG emissions
T&D efficiency
%
generation efficiency
%
primary energy converted
mcf gas
GHG emissions
metric tons CO2
Possible tracking metrics
Average size of houses
Total ft2 of floorstock
EI for electricity for heat
EI for primary gas for heat
EI for GHG emissions for heat

ft2/house
ft2
kWh/ft2
mcf burned per ft2
kg CO2 per ft2

single family
elec
gas
0.95
0.95
0.55
1.00
1,665 10,301
91
563

2,000
200,000
1.31

mobile home
elec
gas
0.95
0.95
0.55
1.00
1,561
8,585
85
470

800
80,000
3.08

Total

22,112
1,210

280,000
1.82
0.0790
4.32

3. Railbelt end use situation
For electricity, the 1989 ISER Railbelt end use study found the following distribution of
electricity SALES circa 1987.
[continued on next page]
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Figure 1.
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4. Priorities for end use data collection
With the end use framework laid out in simple form, I briefly discuss the possible goals
of additional data collection.
Long-term goals for Alaska
Possible long-term goals for the people of Alaska, as embodied by the current EEBG
project and the EECWG include the following. (They are numbered mostly for ease of
reference in a discussion, and not because I think this is the right priority order).
1. Reduce total fossil fuel use over time
2. Reduce total GHG emissions over time
3. Reduce total diesel and heating oil use over time (perhaps by substituting
propane or natural gas)
4. Reduce fossil fuel energy intensity – total use per square foot.
5. Reduce GHG emissions intensity – CO2 per square foot
6. Others ??
Short-term goals of end use data collection
Immediate potential goals of end use energy data collection include the following, again
numbered only for ease of reference.
1.
2.
3.
4.
5.

Account for current total energy consumption in buildings by end use
Provide a baseline against which trends can be accurately measured
Track changes over time in consumption of fuels and GHG emissions
Track changes over time in energy and GHG intensities.
Provide an empirical basis for private sector initiatives; suggest market
opportunities
6. Determine possible cost-effective programs and policies and how much they
might accomplish
7. Track the success of those programs and policies that are implemented
8. Provide an objective basis for evaluating project proposals made by other entities
9. Track changes in energy intensity of the economy (energy/GDP)
10. Determine interaction effects and “extenalities” associated with some
interventions; avoid double-counting savings. (example: reducing the lighting
load served by electricity can increase the heat load served by gas).
11. Forecasting
12. Others ??
Data collection priorities in relation to goals
I now briefly consider how the above goals can be used to establish data collection
priorities consistent with resource constraints. Ultimately, it is up to the EECWG and
other decision-makers to clarify their goals and determine total available resources.
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Here I offer my own reasoning and opinions consistent with the recommendations
made above in section 1.
First, if the goal is to reduce overall energy use, it is imperative that we better
understand space heating. Alaska has no systematic or comprehensive assessment of
its housing or building stock, nor do we have any systematic data on furnaces, stoves,
and nonresidential heating equipment. Residential space heating is particularly
important to residents of northern and western rural Alaska. Placing a priority on
understanding space heating across all fuel types probably means sacrificing some
detail or precision in estimating electricity consumption by end use.
Second, if the goal of tracking energy intensities (use per square foot) is important, then
residential data collection should include special attention to gathering square footage
data. This attention can take several forms, which may include additional probing in
phone or internet surveys; direct measurements when on-site methods are used; and
cross-checking property appraisal records when these are available (as they are in
Anchorage on the Muni Web site).
Third, if the goal is to effect change in statewide totals, then data collection resources
should be allocated roughly in proportion to overall energy use. Overall use can be
proxied by population and then adjusted. The statewide breakdown of population is
shown below (Table 3) and population is tentatively allocated into the three regions that
I am calling Railbelt, Southeast, and Rural North/West. More than 75% of the
population is in the Railbelt. Only 13% is in the Rural North/West, even though I have
allocated Kodiak and the Valdez-Cordova census area to this region. Adjustments to
these fractions for determining allocation of resources would logically include:
• Increase the importance of the Rural North/West region because it is
colder and because energy costs more
• Increase the importance of the Railbelt and Southeast because they have
relatively more nonresidential floorstock
• Increase the importance of both Rural and Southeast because each is a
small region and needs to be “oversampled” in order to generate reliable
data for that region alone.
• Increase the data collection resources for Rural North/West because
onsite data collection is required and is more expensive
• Other factors??
Taking these factors into account suggests that a split of 80% for Railbelt plus
Southeast and 20% for Rural North/West might be appropriate. The EECWG should
carefully consider this allocation and should craft its RFP to indicate the allocation to
proposers.
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Table 3. Alaska population by labor market region and census area
Railbelt
Rural North/West
Southeast

77%
13%
10%
Studyarea

54%
42.0% Railbelt
12.2% Railbelt
11%
7.7% Railbelt
2.0% Rural North
1.3% Rural North
16%
0.3%
13.5%
1.0%
0.8%

Railbelt
Railbelt
Railbelt
Rural North

3%
1.4% Rural North
1.0% Rural North
1.1% Rural North
10%
0.3%
4.4%
1.9%
0.8%
1.2%
0.4%
0.8%
0.1%

Southeast
Southeast
Southeast
Southeast
Southeast
Southeast
Southeast
Southeast

6%
0.4%
0.7%
2.5%
0.1%
0.7%
0.2%
1.1%

Rural North
Rural North
Rural North
Rural North
Rural North
Rural North
Rural North

Area Name
Alaska

Est.
Census
Pop
Pop
2009
2000
692,314 626,931

Anchorage / Mat‐Su Region
Anchorage, Municipality of
Matanuska‐Susitna Borough

374,902 319,605
290,588 260,283
84,314 59,322

Gulf Coast Region
Kenai Peninsula Borough
Kodiak Island Borough
Valdez‐Cordova Census Area

76,686
53,578
13,860
9,248

73,799
49,691
13,913
10,195

108,463
1,838
93,779
7,243
5,603

97,417
1,893
82,840
6,174
6,510

Northern Region
Nome Census Area
North Slope Borough
Northwest Arctic Borough

23,664
9,500
6,798
7,366

23,789
9,196
7,385
7,208

Southeast Region
Haines Borough
Juneau City and Borough
Ketchikan Gateway Borough /2

69,338
2,286
30,661
12,984
5,392
8,627
2,908
5,852
628

73,082
2,392
30,711
14,059
6,157
8,835
3,436
6,684
808

39,261
2,778
4,549
16,997
967
4,729
1,547
7,694

39,239
2,697
5,465
16,046
1,258
4,922
1,823
7,028

Interior Region
Denali Borough
Fairbanks North Star Borough
Southeast Fairbanks Census Area
Yukon Koyukuk Census Area

Prince of Wales- Outer KTN

Sitka City and Borough
Skagway‐Hoonah‐Angoon C.A.
Wrangell‐Petersburg Census Area
Yakutat City and Borough
Southwest Region
Aleutians East Borough
Aleutians West Census Area
Bethel Census Area
Bristol Bay Borough
Dillingham Census Area
Lake and Peninsula Borough
Wade Hampton Census Area

(source: DOLWD)
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Fourth, if the goal is to integrate renewable and alternative energy sources into the
statewide mix, it is probably important to include in the nonresidential survey efforts
some questions about the value of electricity service for various uses and by time and
season of use. Conventional end use models are focused on annual energy use, or
perhaps on one-time peak demand, so a focus during data collection on value and on
when that value is high would probably be a departure from standard end use modeling
methods. Knowing something about value in relation to time of use could be helpful for
future integrated resource planning exercises.

5. Sampling strategies
Surveys
I have recommended that there be three study regions: Railbelt, Southeast, and Rural
North/West. For the Railbelt and for Southeast, telephone and/or internet survey
methods can be employed. On-site assessments will likely be required for the
nonresidential sector. (However, accurate floorstock data should generally be available
from property appraisal computer systems.) For the Rural North/West region, on-site
data collection will be required for both residential and nonresidential sectors.
I recommend cluster sampling – meaning a focus on a small number of communities
witha high sampling fraction within each -- of the Rural North/West region for two
reasons. First, on-site work in this region is so expensive that it practically demands a
concentration of resources. As one statistician put it, “It is clearly economically essential
to concentrate large-scale surveys within a relatively small number of districts” (Stuart
1984, p. 71). This is the standard rationale for sampling within clusters. However, there
is a second reason for cluster sampling in the context of rural energy use. It is likely
that the variation in use among individual buildings within a rural community is greater
than the variation in average use between communities. For example, we know that
most villages contain a wide “mix” of houses, buildings, occupants, and energy-using
behavior. By collecting data from a high proportion of all buildings in one community,
we can be relatively confident that we are capturing this variation. In contrast to this
approach, simple random sampling of the same number of total buildings in several
communities could result in missing out on the full variation in use per building.
“Supplemental” information
There are several good sources of supplemental information that can be used to
complement survey methods.
In the Railbelt, we can take advantage of the relatively small number of utilities to gather
actual billing data at low cost. In the 1987 ISER study, for example, consent was sought
from residential survey customers by asking them for their gas and electric account
numbers. Nonresidential customers signed release forms included in a one-page mail
survey.
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Additional Railbelt data includes the Wattbuster program results covering 32
nonresidential buildings (although this “sample” is not random and 87% of the square
feet are office space).
In Southeast, more effort will be required to acquire heating fuel billing data, but the
effort should be attempted if it is agreed that understanding overall energy use is the
goal.
For the Rural North/West region, there are several excellent sources of end use data.
These include, but are probably not limited to, the following:
•
•
•

•

PCE data – monthly sales to each community by customer class
RuralCAP EnergyWise home visits – more than 1,000 on-site assessments of
basic energy characteristics, including square feet, coded by ISER into a
relatively clean dataset
Comprehensive on-site data collection in four Norton Sound communities by
Tobias Schwoerer (part of the AHFC/ISER project to develop a generic small
community end use model covering all end uses). The Schwoerer dataset
includes 54 households, 19 public buildings other than schools, and several
school buildings.
On-site monitoring and assessment data compiled by Dennis Meiners for several
villages in the Yukon-Kuskokwim delta region.

Because of the availability of these data sources, I recommend that these data be
considered a primary or initial source of end use information and that on-site data
collection in the Rural North/West region be used to validate these existing data and fill
gaps. Substantial office work will be required to extract and “conform” the available
data listed above, and there may be confidentiality issues to be adressed. However, the
cost of pooling and using these data is far lower than the cost of duplicating the
collection efforts.
Adaptive or Bayesian approach
Bayesian statistical methods rely on the use of so-called “prior” estimates that are
revised in a well-specified way as additional data are gathered. The new information
from gathered data is sometimes used to determine where and how much to collect
additional data (Little, Goldstein & Jonathan 2003; Goldstein 1998).
A full-blown Bayesian approach is probably not worth the extra effort. However, there
are two ways in which the basic idea or spirit of the Bayesian approach could be utilized
in the Rural North/West region to maximize the net benefits of expensive fieldwork.
One way would be to conduct a pilot survey in one community. The purpose of the pilot
would be to pre-test the survey instruments, but also (and this is the Bayesian part) to
ascertain the likely ranges of variation in energy use for various end uses. The likely
ranges of variation are necessary to determine the required sample sizes needed to
achieve any given level of sampling error for quantities other than proportions. To
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illustrate this concept with an extreme example, suppose that the pilot study of almost
every house in small community A finds that the standard deviation of heating fuel
consumption per square foot is very low. Knowing this, a relatively small and simple
sample could be considered that focused on accurate square footage data.
The second way in which the Bayesian “adaptive” approach could be used would be to
proceed with a full sampling plan, but also to hold back a “sampling reserve” within the
budget for the additional data collection deemed to have the highest benefit/cost ratio
after looking at the initial data.
Only one of these approaches should be used. Perhaps the RFP can simply encourage
proposers to suggest methods for adaptive on-site sampling strategies and can
acknowledge that the on-site rural sampling plan need not be fully specified in advance
of initial data collection.

6. Concluding discussion
The 1989 ISER Railbelt end use study demonstrated that the combination of a
residential telephone survey, on-site nonresidential building assessments, floorstock
data from property appraisal systems, and collection of billing data was sufficient to
“feed” relatively complex end use forecasting models. However, these models were
used for a one-time forecast of electricity sales in the Railbelt.
In contrast, the current effort is to support an ongoing assessment of overall energy use
in buildings – not just electricity – for the entire state. This expanded scope will require
that the “tried-and-true” methods that worked in 1989 be adjusted and amended. The
key changes, as outlined in the section 1 recommendations above, are:
•
•
•
•
•
•
•

Focus more data collection effort on space heating using all fuel types even
though that means sacrificing some precision for other electricity end uses.
Consider modeling residential space heating on a per square foot basis rather
than a per household basis.
Consider asking nonresidential customers in Railbelt and Southeast about
perceived value of service and how that value varies over time.
Allocate roughly 20% of data collection resources to Rural North/West, even
though this region contains only 13% of statewide population.
Collect all survey data from the Rural North/West region using on-site methods
Rely heavily on existing data about Rural North/West energy use
Do not use up resources preparing forecasts or running complicated end use
models. Instead, employ the end use framework to organize data collection,
compilation, and basic statistical analysis.
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Alaska studies
Chaney, R.; Colt, S.; Johnson, R.; Wies, R.; White, G. 2004. Galena electric power: a
situational analysis. Anchorage: ISER. Prepared for National Energy Technology
Laboratory. Award number DE-FC26-01NT41248.
Colt, S., Foster, K; Kruse, J. 1989. Forecast of electricity demand in the Alaska Railbelt
region: 1988-2010. Anchorage: ISER. Prepared for Alaska Power Authority.
http://www.iser.uaa.alaska.edu/Publications/Forecast_ElectricityDemandAKRailbelt_19
88-2010.pdf
Comprehensive end-use study and forecast for Railbelt region. Residential
phone survey (n=700), commercial mail survey (n=500), on-site walk-throughs
(n=110). Report contains survey instruments.
Colt, S., Mitchell, A.; Schutte, R. 1992. North Slope Borough energy assessment.
Prepared for Arctic Slope Regional Corporation and North Slope Borough.
Utilizes actual data on total fuel deliveries to remote villages in North Slope
Borough and electric meter data to calibrate simplified end use models of
electricity, space heat, and other uses.
Scwhoerer, T.; Fay, G. 2010. Economic Feasibility of North Slope Propane Production
and Distribution to Select Alaska Communities.
report:
http://www.iser.uaa.alaska.edu/Publications/Schwoerer_ay2010propane_phase2final.p
df
model:
http://www.iser.uaa.alaska.edu/Publications/Schwoerer_Fay2010propane_phase2.xlsx
The model contains distilled “best guesses” of 4 market shares for heating
appliances: 1) Monitor stove, 2) furnace/boiler, 3) electric, and 4) wood/other. It
also contains distilled best guesses for energy use index (EUI) values for space
heating, water heating, and cooking using propane
Colt, S. 1995. Electric load forecast for Haines, Chilkat Valley, and Kake, Alaska.
Anchorage: ISER. Prepared for Alaska Division of Energy.
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This study used trend analysis and highly simplified end use forecasting but is
perhaps noteworthy for attention to so-called “discrete large loads” and how they
might affect overall demand.
Colt, S. 1995. Kenai Peninsula natural gas study. Anchorage: ISER. Prepared for Kenai
Peninsula Economic Development District. Contact ISER for hard copy.
Short report, considers economics of gas conversions including cost of adding
gas transmission and distribution. Concludes that residential and commercial
customer density is insufficient in lower Kenai Peninsula to add gas. Also
considers extent of gas penetration circa 1995.
Colt, S. 1993. Estimated costs to Alaskans of the proposed 1993 BTU energy tax.
Anchorage: ISER. Prepared for Alaska Housing Finance Corporation, Office of Energy
Programs.
Shorter memorandum, considered statewide electricity, heating, and domestic
hot water usage based mostly on engineering calculations and overall electricity
consumption data. Potentially useful as one more “reality check” on aggregated
end use consumption.
U.S. Lower 48 documents and Web sites
EPA, Energy Star Program. 2010 Licensed Professional’s Guide to the ENERGY STAR
® Label for Commercial Buildings.
This guide contains in particular:
Appendix C. Example Copy of a Statement of Energy Performance. The primary
metric of EP is energy intensity (kbtu/ft2) combining electricity and direct fuel use.
Electricity is consumption is measured both at the site (kWh purchased) and as
primary energy (fuel consumed for generation).
Appendix D. Example Copy of Data Checklist
The data checklist primarily includes building square feet, type, occupancy rate
(not occupancy factor) billing/metered consumption data

Energy Efficiency Best Practices Project
http://www.eebestpractices.com/index.asp [accessed 8 Dec 2010]
“This study is managed by Pacific Gas and Electric Company under the auspices
of the California Public Utility Commission in association with the California
Energy Commission, San Diego Gas and Electric, Southern California Edison,
and Southern California Gas Company.”
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“The purpose of this best practices project is to develop and communicate
excellent practices nationwide in order to enhance the design, implementation,
and evaluation of energy efficiency programs. The project uses a benchmarking
methodology to identify best practices for a wide variety of program types.”
Quantum consulting was the prime consulting contractor. The Principal, Mark
Rufo, appears to have taken the project with him to Itron. It is hard to tell if the
project is still ongoing as of 2010.
Sector reports are the backbone of the project outputs. Example:
Quantum Consulting. 2004. National energy efficiency best practices study.
Volume R1 – Residential lighting best practices report
http://www.eebestpractices.com/pdf/BP_R1.PDF
Efficiency VT acheived:
program budget: $1.6 million
of which incentive payments totaled: $655,000
leaving $945,000 as admin costs
Savings: 11,000 MWh/yr = 11 GWh/yr
Program admin cost = $.09 per annual kWh
source: Exh. R1-1 (p. R1 – 12)
Quantum Consulting. 2004. National energy efficiency best practices study.
Volume S -- Cross-cutting best practices and project summary.
http://www.eebestpractices.com/pdf/BP_Summary.pdf [8 Dec 2010]

DEER - Database for Energy Efficient Resources
http://www.energy.ca.gov/deer/ [8 Dec 2010, last updated Dec 2008]
DEER is a CA Energy Commission platform and database to support rulemaking
and regulations.
The “Data update guide for 2008”:
http://www.deeresources.com/deer0911planning/downloads/DEER2008UPDATE
-EnergyAnalysisMethodsChangeSummaryV9.pdf
is instructive about what kinds of measures are considered. For example see p.
13 which references internal gains...it’s pretty engineering-heavy.
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Appendix 1. Excerpts from 1989 Railbelt End Use Study
(begins on next page)
These excerpts include a more detailed and technical discussion of the typical end use
modeling framework, as well as some results from the analysis.
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