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Table 57. Program Staffing Assumptions 

Staffmg 
Analyst and Support Staff 
Managerial Staff 
Total StafTrng 

FTE 
3.0 
l.O 
4.0 

Fully Loaded Salary 
$80,000 

$120,000 

Cost 
$240,000 
$120,000 
$360,000 

The program budget presented above includes all fixed and variable expenses paid by the program 

administrator. The last two columns of Table 56 shows total DSM spending per Vectren customer and as a 

percent of 2004 revenue, respectively. Spending ramps up gradually throughout the five-year implementation 

period, reaching a maximum of over nine dollars a customer and 0.7 percent of total revenue in year five. About 

two-thirds of the spending and 73 percent of the savings is expected to be associated with the Small Building 

program, primarily residential and small commercial space and water heat measures. 

It is important to understand that actual expenditures will vary from planned expenditures in their timing and 

distribution between specific DSM programs. For this reason it is important for the program administrator to 

have flexibility in the administration of DSM program funding without having to obtain approval from the 

Public Utility Commission. We recommend that flexibility include the following, with each action subject to 

review and approval by the Advisory Board: 

1. Roll over unspent funds within program budgets at end of year to categories within the same program in 
the next year 

2. Reallocate program funds across line items within a program 
3. Shift up to 25 percent of total budget among approved programs at any time within a program year 

Having some flexibility in the administration of program funding will assist in the management of programs and 

enable staff to fine tune efforts for maximum resource effectiveness. 

Expected Program Savings 

Therm savings expected from the program are based on the designs and assumptions presented earlier in this 

report. Key assumptions affecting the annual savings and program cost effectiveness are shown in the table 

below. 

Table 58. Summary of Program Assumptions 

Per Participant: 
Savings (therms) 
Installed cost 
Incentive 
Program costs 

Savings Life (years) 
Net to Gross Ratio 

Small 
Building 

198 
$799 
$150 
$86 
16.4 
0.90 

G/SEE 

1,998 
$10,050 

$2,000 
$152 
15.3 
0.90 

Customized 

10,900 
$41,000 
$20,000 

$1,420 
14.5 
0.70 

Hospitality 

1,542 
$6,225 
$3,000 

$212 
13.5 
0.70 

MF 
Buildings 

1,367 
$5,735 
$2,500 

$177 
12.1 
0.70 

EE Home 
Builders 

387 
$1,920 
$1,920 

$129 
30.0 
0.90 
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Most of the items listed in Table 58 were addressed in the Program Plans section. The savings life is calculated 

from the life of individual measures weighted by program savings and represents the duration of energy savings 

flowing from a participant in the program. The net-to-gross ratio captures the effect of free riders, participants 

in the program who would have installed the energy efficient measures without the program. Higher ratios 

imply a lower rate of free riders in the program. 

Annual therm savings across all programs are shown in the table below. Cumulative program activity is 

expected to result in nearly 11 million therms of annual savings. This represents approximately 1.4 percent of 

total therms delivered. 

Yearl 
Year 2 
Year 3 
Year 4 
Years 

Small 
Building G/SEE 

Table 59. Total Program Savings 

Customized Hospitality 
MF 

Buildings 
EE Home 
Builders 

AU 
Programs 

(thousands of therms) | 

521 
1,562 
3,125 
5,208 
7,812 

no 
330 
659 

1,099 
1,538 

44 
98 

174 
273 
371 

48 
120 
216 
336 
456 

44 
96 

154 
213 
272 

25 
63 

113 
164 
214 

791 
2,269 
4,442 
7,293 

10,664 

Avoided Gas Costs 

The avoided or marginal cost associated with a reduction in gas loads is of primary importance when evaluating 

the cost effectiveness of demand side management programs. These costs represent the value of an avoided 

therm of gas. Vectren's avoided costs are the reduction in the cost of supplying gas compared to what they 

would have been without the reduction in loads and include all incremental commodity, transmission, storage 

and distribution costs. Ideally, avoided costs are determined using a mathematical optimization approach that 

considers altemative supply side resources over time. The amount and timing of new investments in pipeline 

capacity and storage, for example, are identified in an avoided cost study. 

Although Vectren North does not have are avoided cost study, they do make quarterly Gas Cost Adjustment 

(GCA) filings. Tbese filings detail the anticipated demand and commodity costs expected in the quarter ahead. 

Demand costs are the fixed investments in infrastructiue capacity, including transportation, storage and 

distribution facilities, required to meet anticipated demand. The table below shows capacity and commodity 

expenses per therm from a recent GCA filing (Cause No. 37394-GCA88). 

Predominant Load Shape 

Space Heat (RS 210/220/229) 
Non-Space Heat (RS 240) 

Demand 

0.1190 
0.0476 

Commodity 

1.1568 
1.1568 

Total 

1.2758 
1.2044 
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Demand costs per therm are dependent on the nature of the load served. System coincident peeking loads, such 

as space heating, have greater demand costs per therm served than non-seasonal loads, such as water heating. 

This relationship is reflected in Vectren's GCA filings, as shown in the table above. The demand costs per 

therm of space heat dominated loads are nearly twice as high as less seasonal loads. Although demand costs in 

the GCA filings are prepared by rate schedule, we will apply the demand costs according to predominant load 

shape affected by the energy efficiency program being assessed. A high efficiency residential water heater 

program, for example, would be evaluated using the demand costs associiUed non-space heat loads (RS 240). 

Because cost effectiveness analysis considers the impacts of programs over a planning horizon that can be as 

long as 30 or 40 years, depending on the program, a forecast of demand and commodity cost must be developed. 

Based on their GCA filings and conversations with staff, Vectren does not appear to be capacity constrained. 

Demand costs are a relatively small percentage of the total cost of delivering a therm of gas to its customers. 

Given the small percentage of total costs, lack of known capacity constraints, and no detailed avoided cost 

study, we assume that demand costs increase over time at the same rate as general price inflation. 

The long mn outlook for commodity costs is one of the most important assumptions determining the cost 

effectiveness of DSM programs. A number of factors, including supply disruption from Gulf hurricanes, have 

caused namral gas prices to spike recently to record highs. Prices are likely to fall in the short-term as supply 

rebounds and demand moderates in the face of record high utility bills. Our analysis is concerned with both the 

short and long run, however, and fundamental supply and demand analysis suggest rising real prices for natural 

gas in the years ahead. 

Our commodity forecast is based on Vectren's current portfolio of gas supply as reflected in GCA 88 and a 

melding of short and long-term price projections. We believe that Vectren's curtent portfolio of purchased gas 

is the best measure of their current commodity costs. In the long mn, we adjust the current commodity costs 

using the percent change in natural gas prices forecast by the EIA in their 2005 outlook. The 2005 EIA forecast 

was published in Febmary 2005, prior to the hurricane induced supply dismptions in the summer of 2005. 

Hence, we need a short-term price forecast in order to make the transition from current prices to our long term 

forecast. We used the NYMEX futures contract for natural gas for the near-term percent change in price 

forecast. 

A detailed table showing the calculations of avoided energy costs by year is shown in Table 67 in Appendix D. 

A summary of these calculations is shown in Table 60 below. 
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Table 60. Real Levelized Avoided Cost per Therm 

1 Savings 
Life 

5 

10 

15 

20 

25 

30 

Space 
Heat Loads 

0.9962 

0,9040 

0.8850 

0.8839 
0.8854 

0.8863 

Non-Space 
Heat Loads 

0.9248 

0.8326 

0.8136 

0,8125 

0.8140 

0.8149 

Avoided costs are expressed in real levelized terms for the purposes of calculating the cost effectiveness of 

DSM programs. Real levelized costs reflect the annualized value of a therm of gas over a specific period. Due 

to the influence of very high commodity prices in the first few years of the forecast, real levelized costs are 

highest for programs with a five-year life of anticipated savings. With time, commodity prices bottom out and 

then rise again in real terms. This relationship is also bom out in the table above. 

Cost Effectiveness Results 

In this section we present the findings of the cost effectiveness analysis which provides a systematic comparison 

of the program benefits and costs discussed in previous sections. Results are shown from the four perspectives 

mentioned at the beginning of this section. Net present value (NPV) and benefit-costs ratios are shown for all 

perspectives. The third measure used to assess cost effectiveness differs by perspectives. 

The TRC perspective is the broadest of the tests represented in Table 61. As the name implies, TRC shows the 

total cost of the resource relative to supply side resources. The Participant Test shows the economics of 

program participation from the participant's perspective and reflects benefits firom lower bills and incentive 

payments. Elements of program design, such as incentive payments, can greatiy impact participant economics. 

Since we assumed that future marginal cost of gas and gas rates were identical, all programs fail the RIM Test. 

In other words, avoided energy costs are equally offset by lost revenue resulting in negative NPV when program 

costs are positive. However, the life-cycle rate impact is small, only three-tenths of a cent per therm increase in 

rates.^^ The Administrator's Cost Test reveals that when only costs paid by the program administrator are 

considered, the cost of the acquired resource is quite small ranging from less than 20 cents a therm for the Small 

Buildings and General Services Energy Efficiency Programs to under 50 cents for the Energy Efficient Builder 

Program. 

'̂̂  It should also be pointed out that overall rates and marginal cost may be lowered as a result of a downward shift in 
demand curve due to DSM programs. For this shift to be apparent in commodity costs, DSM implementation would need 
to be significant and perhaps regional in scope. 
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Table 61 . Cost Effectiveness Results by Program 

Perspective and CE Measure 
Total Resource Cost 
Net Present Value (thousands of $) 
Benefit-Cost Ratio 
Real Levelized Cost ($/therm)'* 

Small 
Building 

$30,788 
1.9 

$0,433 

G/SEE 

$3,326 
1.5 

S0.560 

Customized 

$701 
1.6 

$0,519 

Hospitality 

$667 
1.4 

$0,577 

MF 
Buildings 

$417 
1.4 

$0,630 

EE Home 
Builders 

$1,171 
1.9 

$0,456 

1 
Participant 
Net Present Value (thousands of $) 
Benefit-Cost Ratio 
Simple Payback (years) 

21,988 
2.0 

6 

$2,877 
1.5 

7 

$1,119 
2.1 

5 

$1,265 
1.9 

5 

$789 
1.9 

5 

$1,268 
2.5 

1 

1 
Ratepayer Impact 
Net Present Value (thousands of $) 
Benefit-Cost Ratio 
Lifecycle Revenue Impact ($/therm) 

$(13,182) 
0.8 

$0,002 

$(3,266) 
0.8 

$0,001 

$(968) 
0.7 

$0,000 

$(1,241) 
0.6 

$0,000 

$(724) 
0.7 

$0,000 

$(1,336) 
0.6 

$0,000 

1 
Administrator's Cost 
Net Present Value (thousands of $) 
Benefit-Cost Ratio 
Real Levelized Cost 

$47,156 
4.6 

$0,193 
^ Refer to real levelized cost figures in Table 60. I 
levelized avoided costs in Table 60, the program is 

$7,422 
3.3 

$0,249 
real levelize< 

cost effective 

$963 
2.0 

$0,409 

$1,023 
1.8 

$0,448 

$688 
1.9 

$0,458 

$1,076 
1.8 

$0,491 
1 program costs in Table 61 are lower than the real 

An important finding is that all programs are cost effective from the TRC perspective and that rate impacts from 

the programs are negligible. Overall, the programs generate over $37 million in NPV benefits. These results 

are obtained using a base case avoided cost of gas forecast which, while based on published sources from 

recognized industry experts, we believe is conservatively low. 

Global Assumptions 

Certain global assumptions are required to calculate program cost effectiveness beyond those assumptions 

already discussed. These assumptions are shown in Table 62. 

All tests except the Participant Test use a nominal discount rate of 8.34 percent, Vectren's weighted cost of 

capital. This translates to a real discount rate of 5.18 percent, assuming an inflation rate of 3 percent. The 

participant discount rate is set higher reflecting the cost of consumer capital. Extemalities are set to zero percent 

meaning that no preferential treatment is given DSM resources over supply side options due to avoidance of 

environmental impact of gas supply. The Societal Test, a variant of the TRC Test, is not used in this report. 

The revenue requirements adder relates to the effects of rate basing utility expenditures. Revenue requirements 

of 20 percent mean that for every dollar of utility program expense, $ 1.20 needs to be collected through rates. 

System sales are used in life cycle rate impact calculations for the RIM Test. 
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Table 62. Global Assumptions Used in Cost Effectiveness Calculations 

Nominal Real 

Discount Rate | 

Participant Test 

Total Resource Cost Test 

Ratepayer Impact Measure 

Administrator's Cost Test 

Societal Test 

16.00% 

8.34% 

8.34% 

8,34% 
8.34% 

12.62% 

5.18% 

5.18% 

5.18% 

5.18% 

Escalation Rates \ 
Retail Electric Prices 

Retail Gas Prices 

General Price Inflation 

Electric Marginal Costs 
Gas Marginal Costs 

Externality Adder 

Revenue Requirements Adder 
Electric 

Gas 

3.00% 

3.00% 

3.00% 

3.00% 

3.00% 

0% 

{%) 

20.0% 
20.0% 

System Sales I 
Millions of kWh 

Therms (millions) 

n/a 

754.0 

All forecasts contain risks, altemative scenarios that could lead to higher or lower numbers than projected. In 

the case of projected gas prices, we believe the risk to this forecast is clearly and significantly on the high side. 

If gas commodity costs move higher than projected, the benefits and cost effectiveness of the DSM programs 

presented in this report will be even greater than expected. The next section explores this risk to the forecast in 

greater detail. 
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VIIL ALTERNATIVE FORECAST AND POLICY PARAMETERS 

Low-Income Area Policy Concems 

Members of our team have been doing low-income weatherization and payment assistance program evaluations 

since 1988. At first, we did not look much at policy consequences in the low-income area, nor was that 

requested a$ a part of the early evaluations. In the middle 1990's we did several low-income evaluations for gas 

and electric utilities and could not help but leam how hard utility and Community Based Organization staffs 

were working to make these projects succeed for the customers, yet customers were still having payment 

troubles. 

This experience and hundreds of interviews with low-income and payment-troubled customers of utilities in 

different states and cities caused us to look systematically at the economic environment in which the programs 

are operating. Over a number of years we learned that the programs are "swimming against the tide," no matter 

how well the programs were implemented and maintained, a tide of economic adversity was gaining. As we 

write in the fall of 2005, there is no question about a rampant increase in the need for substantially increased 

assistance for low-income customers. 

For example, as reported in Table 63, federal assistance, though very helpful, is not reliable and has deteriorated 

to about 51 percent nationally (in real terms) of the funding provided in 1982, even though utility bills are 

considerably higher than they were in 1982 (in real terms). Although the gap compared to 1982 funding has 

narrowed in recent years, federal funds are insufficient at a time when we need them most. 

Table 63. LIHEAP, Valuable but Failing 

Pattern of LIHEAP Funding (1982-2004) 
(Prepared by Ryan M. Miller using Federal LIHEAP Data and a standard Deflate) 

Fiscal 
Year 

1»82 
1983 
1984 
1985 
1988 
19S7 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

Note: Defla 

Appropriated 

$1,875,000 
$1,975,000 
$2,075,000 
$2,100,000 
$2,009,700 
S1.S25.000 
$1,531,840 
$1.383.200 
$1.443,000 
$1,415,037 
$1,500,000 
$1,346,030 
$1,662,392 
$1,319,202 

$900,000 
$1,000,000 
$1,000,000 
$1,100,000 
$1,100,000 
$1,400,000 
Si .700,000 
$1,788,300 
$1.739,380 

tor al httD://www.w 

Contingency 
Funds 

$195,177 
$0 
$0 

$300,000 
$100,000 
S160.000 
$215,000 
$160,000 
$175,299 
$7*4,350 
$455,650 
$100,000 
$200,000 
$99,410 

esteaa-ccun/lnflati 

Total 
Available 

$1,875,000 
$1,975,000 
$2,075,000 
$2,100,000 
$2,009,700 
$1,825,000 
$1,531,840 
$1,383,200 
$1.443.000 
$1,610,214 
$1,500,000 
$1,346,030 
$1,737,392 
£1.419,202 
$1,080,000 
$1,215,000 
$1,160,000 
$1,275,299 
$1,844,350 
$1,655,650 
SI .800.000 
$1,988,300 
$1,888,790 

)n/ 

2004 
(Constant) 

DtAtars 
$3,703,692 
$3,673,467 
$3,739,792 
$3,628,811 
$3,352,097 
$2,987,267 
$2,420,275 
$2,099,354 
S2.0S9.805 
$2,212,495 
$1,977,982 
$1,723,251 
$2,159,506 
$1,719,307 
$1,276,466 
$1,394,198 
$1,308,836 
$1,416,268 
$1,994,373 
$1,959,562 
$1,070,862 
$2,034,031 
$1,886,790 

% of 2004 

196% 
194% 
198% 
192% 
177% 
158% 
126% 
111% 
111% 
117% 
105% 
91% 

114% 
91% 
68% 
74% 
69% 
75% 

106% 
104% 
99% 

108% 
100% 

%of1982 

100.00% 
99.18% 

100.97% 
97.98% 
90.51% 
80.66% 
65.35% 
56.68% 
56.42% 
59,74% 
53.41% 
46.53% 
58.31% 
46.42% 
34.48% 
37.64% 
35.34% 
36.24% 
53.85% 
52.91% 
50.51% 
54.92% 
51.00% 
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A new study from the Center on Budget and Policy Priorities indicates that, (using data from the US Department 

of Energy) nationally home heating costs for LIHEAP beneficiaries will increase 47.5 percent between last 

winter and the winter of 2006-2007.^^ This will be the largest single year increase since 1974. Figure 30 shows 

the effects of this increase on current funding. An increase of 50 percent on a family with a $300 energy bill 

would lead to a bill of $450. If that family received a $100 LIHEA benefit, their share would increase from 

$200 to $350, an increase of 75 percent. Simply providing a 50 percent increase in their LIHEA benefit (to 

$150) would still increase their share of the bill to $300 or 50 percent. In fact, it shows that to completely 

absorb the 50 percent increase in the household's energy bill, the LIHEA benefit amount would have to be 

increased 150 percent. This example illustrates the difficulties low-income families are experiencing in paying 

to heat their homes and the problems ahead. 

Hypothetical Exart^: 
One Hous^KjId's Mor^iy Heating 

$6ao 

2D05-Hotsehald 
pays £200; 

UHEM^pays 

50HRW* Uh^fiPfundmo 
increase vM^ No increases E0% 

IrsoeaseinUHEAP BiitSoOo 
Costs Mot Covered 

By UH&^P 

Increases 
Enoughi 
ToHcrid 

Benc#cian«a 
Hvmtess 

Figure 30. The Winter of 2005-2006 (from CBPP Study) 

If we then look at what has happened to real income of low-income families in Indiana since around 1979, for 

lower-income (bottom quintile) families with children, there has been about a 22 percent drop (Figure 31). 

(This is conservative, since the last figure is for 1994-1995 prior to the end of the dot-com bubble, 9-11, and 

other major economic changes.) 

^̂  "Out in the Cold; How Much LIHEAP Funding Will Be Needed to Protect Beneficiaries from Rising Energy Prices?" 
Available from the Center for Budget and Policy Priorities website: http://www.cbpp.org/10-6-05bud.htm. 
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Trends in Real Income: Indiana With Children 
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Figure 31. Trends in Real Income^ Indiana Families with Children 

If we put the first two bits of information together, we see a shortfall of 49 percent in LIHEAP that would 

require funding at 204 percent of the 2004 level plus an energy shock of 47.5 percent in the coming winter 

which raises the combined funding requirement to 422 percent of the 2004 level for the winter of 2005-2006 to 

bring resources even in real terms to those provided by LIHEAP in 1982. 

Then, if we plan low-income assistance to be able to serve Indiana low-income families with children, the 

funding requirement to stay even with services in 1982 jumps to 541 percent of the 2004 LIHEAP allocation. 

That federal failure has to be made up by the state and utilities. 

The remaining adjustment required to fully understand the real situation we face would be the real change in 

utility rates (1982 vs. 2004). We do not have those numbers to compare. Still, the need for additional funding 

or a new payment assistance program format (such as, Nevada or New Jersey) is overwhelming. In addition, the 

price effects of this year*s hurricane damage to the US energy infrastrucmre are supposed to show up next year 

(the winter of 2006-2007). 

Overali Policy Concerns - An Altemative Forecast 

There are more problems. Gas production has peaked in the US with only small increases expected in the years 

ahead. Canadian gas imports, currently responsible for 10 to 15 percent of total US supply, are declining. EIA 

projections assume a 13 percent annual growth rate in LNG imports. Due mainly to the rapid and sustained 

increase in LNG imports, supply keeps pace with the 1.5 percent annual growth in demand projected by the EIA 

through 2025. As a result, the base case forecast shows price declines through 2011 and only modest increases 
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after that. We feel that given the uncertainties embedded in the supply forecast, a realistic altemative with 

substantially tighter supplies and higher prices should be considered for planning purposes. 

With much electricity generated with gas, there is an interaction effect on electricity prices. Also, when natural 

gas goes up dramatically, low-income and some moderate income customers have to shift to electric heat, one 

way or another, and this shift can radically deplete utility payment assistance budgets, first of the gas utilities, 

and then wipe out assistance budgets on the electric side. Compounding this problem is that US houses are built 

for central heat; they can be modified to provide for area heating (such as, wood heat, coal grates or com stoves) 

but it will take intense effort and decades to make the necessary changes throughout the housing stock. 

In addition, the consensus among scientists that global warming is real is very strong and that we are so far 

down this path that, were the government to begin an emergency response now, it would take at least a hundred 

or perhaps hundreds of years to restore normalcy.^* Global warming may also be associated with intensity of 

hurricanes and the loss of coastal regions (in which much of US energy infrastrucmre is located) to the sea. This 

has the potential to further threaten the supply outlook. 

Further, federal policy changes to fast track siting of LNG facilities at the expense of long-standing democratic 

decisions to protect natural areas have all of the characteristics of an emergency response to a serious energy 

supply situation. Supply constraints, including what may be an overiy ambitious EIA LNG forecast, do not 

seem consistent with the declining price forecast embedded in the base-case scenario. 

All of these factors point towards the series of benefits specified for the recommended DSM programs being far 

too low. We put forward a main forecast implicitly accepting industry consensus because that is the standard 

and proper practice for a DSM potential study and for development of program. We provide this altemative 

forecast to promote critical thinking about fundamental assumptions and to make us all alert to continuing 

changes in our energy environment. We need to focus continuing critical intelligences on these issues to ensure 

optimal response and workable mid-course corrections. 

Policy Recommendations 

1. There is a pressing need for a substantial multiple of last year's payment assistance funds. Vectren should 
continue to work through the American Gas Association (AGA) for additional federal funding. 

2. Vectren should study the Nevada and New Jersey models for state assistance to complement LIHEAP, to 
develop recommendations to the Commission and/or the legislature for moving in those directions. 

3. The solar option in the measures list (opting for legislative action to require solar site orientation and solar 
access for new construction) is a very promising least-cost and high effectiveness pathway. This is a 
quiet program that requires much effort and agreement of many parties, but it is a very powerful solar 
program and available and least cost. In contrast to the other programs, this is really a policy program 
and Vectren should adopt it as a policy position and see what progress can be made in this area. 

4. If there is concem that gas supply shortages may lead to triage (as is currentiy happening in the Southeast 
as industrial customers are curtailed on interruptible rates that were probably never expected to be 

• Welch, Craig, "Global Warming Hitting Northwest Hard, Researchers Warn," Seattle Times, Saturday, February 14, 
2004. Also see, Luers, Amy Lind, 'A Tale of Two Futures, California Feels the Heat," Catalyst, pp. 8-9, Fall 2004. 
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interrupted), then a rationale outside the standard cost tests exists to develop "stand alone" energy systems 
for specific household end-uses. 

This is a different strategy than current "mainline" DSM programs and would involve removing some end-uses 

from grid and pipe dependence. For example, solar water heaters can be equipped with small photo-voltaic and 

operate entirely off the grid. When the grid connection is down, the household system works independently and 

the house has hot water because the system is not grid or gas supply connected. 

Similarly, if there is a concem for grid failures or gas supply problems, com stoves and similar solutions can 

remove households from heating dependency and provide ability to maintain "one warm room." This may be 

important if triage becomes necessary to keep the economy and essential infrastracture mnning or if there is 

sabotage, weather damage, or an accident with the grid or pipes. 

There are several ways to develop this approach. The important difference is that the approach leads in another 

direction than current efforts to develop ever-more complex means to extract greater efficiencies. Examples are 

the direct current computers, refrigerators, and the like used in forest homes off the grid. Though these are 

electric measures, they are examples of moving to "stand alone" end-uses. Another example is gas fumaces that 

are combined with gas generation of electricity for the fiimace so as to end dependence on the electrical grid. 

There is a whole set of established technologies and technical possibilities in this direction. The direction would 

be towards simpler, easy to repair and sustain "Plain Technologies," such as have been developed by the 

Amish.'^ 

^̂  Ed Tenner, "Plain Technology, The Amish have something to teach us," pp. 75, MIT Technology Review, July 2005. 
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IX. PROGRAM EVALUATION 

The general philosophy of program evaluation recommended is based on five principles; 

• Use generally accepted methods, rather than innovate new evaluation approaches. 

• Use an independent (from Vectren and from the program implementer) third party evaluator, where 
possible. At the same time, some innovation and assessment tasks usually performed by an evaluator can 
be built in to program implementation reporting in order to conserve dollars. If carefully stmctured, early 
program reporting by implementation staff can do double duty of providing Vectren with monitoring 
information and provide initial (and in some cases baseline data) information for the evaluator. 

• Use simple evaluation methods where possible, and especially where there is a choice between a more 
sophisticated, but complex, method and an adequate simple altemative that is easy for everyone to follow 
and understand. In particular, evaluators may not use any "black box" methods - the evaluations are 
required to be "transparent" as to method and calculation of results, providing enough information to 
allow a re^er to independently see how results were arrived at, and to raise relevant questions from the 
source or intermediate information provided in evaluation reports. 

• In general, any statistical results of evaluations (not all will have statistical results) should use samples 
capable of yielding at least 90 percent confidence and 10 percent precision. 

• Evaluation costs should be kept to a moderate level, although a first-cycle evaluation may cost more than 
subsequent evaluations of ongoing programs, and especially should drop in cost as programs become 
accepted and mature. 

A "high-level" evaluation plan is provided for each of the nine programs. This "high-level" evaluation is not the 

actual evaluation plan for each program. Instead, it is a planning document that specifies what is to be included 

in each evaluation, requirements for method and sample size, timing, and approximate budget to be allocated for 

the first-cycle evaluation. The following step would be for the Vectren evaluation group, or evaluation partner 

to draft specific requirements for an RFQ or RFP. The final step is for the evaluator to rewrite the plan, assist in 

final discussions at the evaluation kick-off meeting for each program, and revise based on input and direction 

from Vectren and the Advisory Board for final acceptance by Vectren. The evaluator then implements the plan 

in cooperation with Vectren. 

In arranging for program evaluation, Vectren and the Advisory Board should consider that there are three basic 

approaches. The first approach, which we mention but do not suggest, is to create an intemal DSM program 

evaluation shop and staff it. This approach was done in the early days of DSM when utilities were first 

experimenting with DSM programs as a way to meet customer expectations in the context of the post "oil 

shock" energy crisis. The expectation for independent outside evaluations had not yet become established. So 

long as early DSM was primarily an intemal program, intemal evaluation with occasional support from an 

outside independent evaluator made sense. Today, this model is not used in the worid of DSM and low-income 

programs but is found in sectors, such as large foundations and many government bureaus (eg, large city health 

departments), that have intemal evaluation departments. 
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The second approach is to use independent evaluators. Since the early 1990's utilities, stockholders, and 

commissions have all specified the use of independent evaluators. There may still be an evaluation coordinator 

in the utility, and occasionally some evaluation staff, but virtually every evaluation is earned out using an 

independent evaluator. Once DSM expanded beyond the early programs, it became an area for coordination of 

input and interests among many parties, which all have to be satisfied with the evaluation methods and results. 

In a primarily cooperative but sometimes adversarial context, with a number of relevant parties, evaluation has 

come to play a special technical role in working out expectations for programs by providing a way to agree on 

evaluation methods and to measure results. This leads to open (transparent and independent) evaluations 

that can find ways to improve programs to make them more efficient from a cost perspective and more effective 

in delivery of energy savings results. Well designed evaluations, carried out by independent evaluators, can 

show what works and can provide technical information that Vectren and the Advisory Board can use to make 

programs better. 

The third approach is a concept of the evaluator as a business partner. A number of utilities gearing up for the 

new DSM cycle have adopted this concept which was largely developed during the "competitive" era in which 

there was quite a bit of outsourcing of utility functions. In this approach, the evaluation team remains 

independent, but the utility selects one evaluation partner for at least a five-̂ year period. The evaluation partner 

then works closely with the utility, almost, but not quite, as if they were outsourced staff. This means really 

getting to know the utility counterparts, helping with program questions that come up, getting to know the 

service territory and the expectations of parties, and still carrying out the independent evaluations (usually an 

impact evaluation and a process evaluation for each program). This is not a majority pattern - most utilities 

continue to treat programs separately and to select different independent evaluators on a program-by-program 

basis. However, where commissions have not set a different pattem, the advantages of the evalu^on partner 

model for the utility are: 

1. lower administrative effort; 
2. a closer relationship which can get more value from the evaluation team in helping prevent problems 

that might otherwise arrive by insuring they are involved with staff, programs, the service territory, and 
expectations of parties; and 

3. the ability to negotiate a lower overall evaluation cost because the program evaluations do not have to 
stand alone, travel is reduced since there is only one evaluation team, and evaluation overheads are 
lower. 

The second approach is the primary pattem for DSM and low-income program evaluations in the US and 

Canada. The third approach has been selected by some utilities, is underway, and will likely prove out as a way 

of lowering overall evaluation costs. 

First Steps 

As a first step, Vectren's evaluation group or the Vectren staff assigned to guide and monitor all evaluation 

activities should order the following articles and key books on evaluation: 
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• Campbell, Donald T. "Evolutionary Epistemology." In Methodology and Epistemology for the Social 
Sciences: Selected Papers. Edited by E. Samuel Overman. Chicago: University of Chicago Press, 1988. 

• Campbell, Donald T., and David A. Kenny. A Primer on Regression Artifacts. New York and London: 
The Guilford Press, 1999. 

• Campbell, Donald T., and J. Stanley. Experimental and Quasi-Experimental Design for Research. 
Chicago: Rand McNally Publishing Company, 1966. 

• Chen, Huey-Tsyh, and Peter H. Rossi. Theory-Driven Evaluations. Newbury Park, London and New 
Delhi: Sage Publications, 1994. 

• Cook, T. D„ and Donald T. Campbell. Quasi-Experimentation: Design and Analysis Issues for Field 
Settings. Boston: Houghton-Mifflin, 1979. 

• Finsterbusch, Kurt. "Demonstrating the Value of Mini-Surveys in Social Research." Sociological 
Methods and Research 5{\): 117-136, 1976. 

• Hill, Lawrence J., and Marilyn A. Brown. "Estimating the Cost effectiveness of Coordinated DSM 
Programs." Evaluation Review, 19(2):181-1%, 1995. 

• Kaplan, Robert S., and Robin Cooper. Cost and Effect, Using Integrated Cost Systems to Drive 
Profitability and Performance. Boston: Harvard Business School Press, 1998. 

• Mattessich, Paul W., Manager's Guide to Program Evaluation: Planning, Contracting, and Managing for 
Useful Results. St. Paul, Minnesota: Wilder Publishing, 2003. 

• Posavac, Emil J., and Raymond G. Carey. Program Evaluation Methods and Case Studies^ Sixth Edition. 
Upper Saddle River, NJ: Prentice-Hall, 2003. 

• Salant, Priscilla, and Don A. Dillman. How to Conduct Your Own Survey. New York: John Wiley and 
Sons, 1994. 

• Shadish, William R., Thomas D. Cook, and Donald T. Campbell. Experimental and Quasi-Experimental 
Designs for Generalized Causal Inference. Boston and New York: Houghton Mifflin Company, 2002. 

Second, the Vectren staff member heading the evaluation should become a member of the American Evaluation 

Association and provision should be made for that staff to attend the following conferences: 

• the AEA evaluation conference held annually, 

• the International Energy Program Evaluation Conference held every other year, and 

• the American Council for an Energy Efficient Economy Summer Study held every other year. 

The two evaluation conferences offer practical short seminars in current evaluation topics. This level of activity, 

plus occasional assignnnent to short courses or seminars is part of the necessary overhead to keep the evaluation 

function effective and alert. 

Third, Vectren should decide internally whether they will use an Evaluation Partner or proceed with using staff 

resources. 

Fourth, the plan for assigning specific program evaluations to one or more independent evaluators, and the 

procedure for selection of evaluators should be determined and implemented on a timely basis. 
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Evaluation for Program 1. Small Buildings Energy Efficiency Program 

The description of the Small Buildings Energy Efficiency Program is repeated below from Table 36. This 

program is suitable for a standard evaluation approach, using a "non-equivalent control group design" and 

supplemented by regression analysis (sometimes called "statistically adjusted engineering analysis" or 

"conditional demand analysis, depending on how the equations are set). These two evaluation approaches are 

recommended as a pair for this program area because the regression analysis results are subject to distortions 

unless they are "trued-up" to the simple "difference of means test" that is used to implement the calculations that 

are integral to the non-equivalent control group design. 

program Type 

1. Small Buildings 
Energy Efficiency 
Program 

Target Market 

Existing residential (single 
family up to 4 units) and small 
commercial buildings (defined 
by square footage, employees or 
ccf usage) 

End-Uses 

Heating, water 
heating, cooking, 
laundry, fireplaces 

DSM Technologies 

Energy efficient furnaces, duct sealing, 
weatherization measures, blower door, 
EE water heaters, flow restriction 
measures, tank and pipe wraps, gas 
ranges, clothes washers (for home with 
gas water heating), dryers, setback 
thermostats and natural gas fireplaces 

Research Ouestion(s) 

How does the pilot 
impact energy use? 

Deliverable: Energy Sa 

Impact Evaluation 

Analysis Approach 
Non-Experimental 
Control Group design 
with diRerence of means 
test. 

Compares (two-year) pre-
year data to post-year 
energy use for program 
buildings and households. 

A comparison group 
without the program will 
also be used to develop net 
savings. 

Regression Analysis. 
Develops measure results. 

vings Analysis 

Required Data Type(s) 
(a) Electronic database of 
monthly usage, billing 
cycle, meter read dates, type 
of read for each program 
building. 

(b) Similar database for 
equal size sample for 
comparison group. 

(c)Otiierdatato 
systemically characterize 
buildings and measures. 

(d) Ex Ante estimate of 
savings for each measure 
included in the program. 

Description 

Once pro-am size is 
determined, either a 
90% confidence and 
10% precision 
statistical sample 
will be specified, or a 
near-census san^ling 
approach will be 
specified. 

Randomized Evaluation Design Not Appropriate 

Recently, there has been a retum among evaluators (supported by foundations and federal agencies) to the use of 

randomized assignment of "treatment programs" to "cases." This approach (tme randomization) yields the best 

and least open to challenge scientific knowledge about program effects. However, tme randomization would 
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require forming a list of customers in similar situations who have requested to participate in a program, and 

subsequent provision of the program to only those customers selected by a random process (usually a computer 

generates pseudo-random numbers, sometimes the random number tables in the back of statistics books are 

used). 

Those who fail to win participation would be left without a program, given a placebo program, or scheduled for 

a future program year. There are situations in which randomized controlled experiments could be appropriate, if 

carefully designed and justified. But, because tme randomized controlled experiments have this requirement, 

they are almost never used for DSM program evaluation even though they represent the best scientific method 

and produce the surest knowledge of results. 

The Format of the Non-Equivalent Control Group Design 

A set of quasi-experimental designs was first developed and systematized in the 1960s by Campbell and 

Stanley.^^ Since then, the line of progress in this evaluation approach has been developed through a number of 

core evaluation methods texts." In the quasi-experimental design approach, each of the standard experimental 

research designs has been copied, but without provision for random assignment of cases to treatment and control 

(no treatment) groups. 

Instead, the customers who apply and qualify for a program are accepted. For the evaluation, this group 

becomes the Participant group.^^ Then a very similar group of customers is selected to be the Comparison 

group. Strictly speaking, a true experiment incorporates a "control group"; a quasi-experimental design 

incorporates a "comparison group." The quasi-experimental designs are weaker designs than tme experimental 

designs because they are open to certain kinds of interference or bias of results that a control group is strong 

enough to prevent in drawing statistical conclusions, but a comparison group is not. Still, on balance they are 

more appropriate for DSM where the programs are not tmly experimental-although the program is under test, 

there is a fiindamental expectation that the program designs will work well. The evaluations serve both a 

fiduciary purpose - to ensure proper production of benefits and assessments of costs, and also to support the 

gradual and ongoing optimization of program cost effectiveness. 

"'̂ Campbell, Donald T. and J. Stanley (1966), Experimental and Quasi-Experimental Design for Research. Chicago, Rand 
McNally Publishing Company. This is still the best introduction to quasi-experimental design and remains in print as a 
core methods text. 
" The most recent core reference is: Shadish, William R., Thomas D. Cook and Donald T. Campbell (2002), Experimental 
and Quasi-Experimental Designs for Generalized Causal Inference. Boston and New York: Houghton Mifflin Company, 
2002. 
*̂ This can introduce a self-selection bias in which those who are first to enter a program, and especially in contrast to those 

who never enter, may be more alert, or already searching to find was to conserve energy. This is an example of the kind of 
bias randomized control experiments protect against, but quasi-experimental designs do not. For DSM, however, the effect 
of this bias is very small and in many cases it can be disregarded or found to be not relevant due to the program logic. 
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• 

Overall Savings in the Non-EquivaJent Control Group Design 

The non-equivalent control group design is one of the most employed designs in DSM evaluation. Like all 

"non-equivalent" designs there is a Participant group and a Comparison group (here called a "non-equivalent 

controf group in the name of the design). 

The non-equivalent control group design is used with simple "difference of means tests." Results are developed 

using the t-test or z-test, and based on simple counting and subtractions of group means. As shown in Table 64, 

there is a "before" and "after" measurement taken on both the Participant Group and the Comparison Group. 

Table 64. Layout for Non-Equivalent Control Group Evaluation Design 

Group 

Participant Group 
Comparison Group 

Baseline 

Measurement 
Measurement 

DSM Program 

X 
-

Post-Prt^ram 

Measurement 
Measurement 

Once the program has been mn for a cycle and the actual building types and characterizations are known, this 

analysis may be subset and run separately for different building characterizations; or a single analysis group may 

be used. This will be determined once the actual program data is reviewed. 

Analysis Method for the Non-Equivalent Control Group Design: 
How the Difference of Means Calculation Works 

Steps: 

•> Collect Baseline and Post-DSM measurements for equal period for both the 
Participants and the Comparison Group. 

^ Subtract the "before" measurement from the "after*' measurement for each group. 
•^ This yields the gross energy savings for each group. 
•^ Subtract the gross energy savings of the Comparison group from the gross energy 

savings of the Participant group. 
^ This yields the net energy savings due to the program. 

Calculation of Measure Savings 

The regression method of the Califomia Measurement and Evaluation Protocols is also a standard approach, 

falling within the general classification of Conditional Demand Analysis (CDA) or Statistical Adjusted 

Engineering Analysis (SAE) depending on how the equations are set up.̂ ^ The regression approach has two 

primary virtues: 

• It produces savings estimates for individual measures and/or groups of measures. 

• It provides a facility to include all kinds of conditioning variables in the analysis. 

^̂  Califomia Public Utilities Commission, Protocols and Procedures for the Verification of Costs, Benefits, and 
Shareholder Earnings from Demand-Side Management Programs, Appendix J, Quality Assurance Guidelines for 
Statistical, Engineering, and Self-Report Methods for Estimating DSM Program Impacts, PP. 6-14, "Quality Assurance 
Guidelines for Conditional Demand Analysis (CDA) Models." See also Violette, D., M. Ozog, M. Keneipp & F. Stern, 
Impact Evaluation of Demand-Side Management Programs, Volume 1: A Guide to Current Practice. Electric Power 
Research Institute, Palo Alto, California: 1991, Sections 5.3 - 5.5, Pp. 5-10 to 5-32. 
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It also has three primary weaknesses: 

• It is more complicated. The regression approach cannot be understood without completing at least an 
introductory college course in regression, and its problems in DSM analysis (such as multicollinearity) 
cannot become familiar without completion of two or three courses in regression and a substantial amount 
of practice with energy use data. 

• Multicollinearity is inherent in installing a package of measures. Within the "building box," and taken as 
a set, the measures interact with each other to produce higher or lower effects than they would produce 
separately or in other combinations. The high overlap of measure effects can make it very difficult for the 
least squares algorithm to allocate the appropriate "weight" or coefficient to each independent variable. 
This means that different analysts can get different results from correct application of the method. This is 
not a problem with the underlying theory of energy conservation or with the mechanics of the least-
squares algorithm, as such. It is a problem of adequacy of method in relation to degree of "resolution" 
that is possible given relations among the independent variables within the data.^ The regression assigns 
the values and signs of the coefficients so that estimation of change in energy use is as close as possible to 
the actual case values. The mathematics of this will work in any case. However, if some of the measures 
overlap then some of the measures that overlap may have the wrong sign.**̂  They may also have the 
wrong size in relation to physical knowledge of how buildings and measures work, depending on 
specification of the regression equation.'*^ 

• The method assumes a standardization of building conditions that may or may not actually exist.''^ In 
actual practice, the method is easy to '*trick" into showing higher overall savings than have actually been 
generated by the measures installed. It automatically allocates the real savings plus the pseudo savings 
across the measures. 

How the Regression Approach Works 
Beginning with ex ante estimates for each measure, the regression derived coefficients are 
realization rates. For each measure, when the ex ante amount for the measure is multiplied 
by its realization rate the result is the gross savings. The gross savings, multiplied by the 
measure's net-to-gross ratio yields the net savings due to the program. 

Steps: 

^ Receive Ex Ante values (planning estimates of per measure savings for each 
measure included in the program). 

•^ Apply regression analysis using billing data, program installation data, and Ex Ante 
estimates. 

•^ Output "realization rates." 
^ Multiply Ex Antes by associated realization rates. 
• • Output is estimates of gross measure savings. 
^ Apply net-to-gross ratios. 
^ Output is Ex Post energy savings estimates for each measure. 

40 Kahane, Leo H. Regression Basics. Thousand Oaks, California, London, and New Delhi: Sage Publications, 2001, pp. 
114. 
"*' Among several coefficients, some may be given a sign that does not accord with theory, or appears physically 
impossible. Montgomery, Douglas C, Elizabeth A. Peck and G. Geoffrey Vining. Introduction to Linear Regression 
Analysis, Third Edition. New York: Wiley, 2001, pp. 120-130. 
^̂  Neter, John, Michel H. Kutner, Christopher J. Nachtscheim and William Wasserman. Applied Linear Regression Models. 
Third Edition. Chicago: Irwin, 1996, pp. 290-291. 
'*̂  Essentially, the regression assumptions include a "fixed model," that is, the results developed fiom the regression are 
specific to the specification of the regression equation from which the estimates were developed. Problems arise when 
measure coefficients are unstable in different regression runs with different specifications, and also in abstracting measure 
values from the context of a specific regression to use as constants to project savings from a wider population. 
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Combination of the Two Methods 

The vulnerability of the regression approach when used alone to overestimate overall program energy savings 

and to distribute both real savings and pseudo-savings over the measures can be fixed by using the net savings 

developed in the simple difference of means test to "tme-up" the overall savings from the regression analysis. 

Then the measure savings from the regression analysis can be ratioed back to eliminate any overall pseudo-

savings. The problem of the allocation of (corrected) overall savings among the measures remains and has to be 

treated either as a matter of professional judgment or additional protocol steps to specify the regressions. 

Process Evaluation 

The purpose of process evaluation is to describe the program as planned and as delivered. It documents 

perceived successes and failures in program definition, administration and actual service delivery. It also 

documents changes introduced to resolve problems and improve service. Process evaluation begins with the 

assumption that it is possible to improve every program. It collects and organizes technical knowledge 

developed through the course of program implementation as a key source for improvements by program staff. 

We leam by doing the work, so it is likely that management and staff will change several program factors as the 

program matures. 

Using the questions below as guides, the process evaluation will describe how the program works and document 

the history of the program. It will detail the roles and responsibilities of staff, contractors and other parties, 

while tracking promotional and marketing efforts. And, it will relate the story of administration and program 

process. 

The basic method for the (qualitative) process evaluation is to compare plans for the program with what actually 

occurs. Process evaluation includes discussion of barriers to effective implementation. It also includes 

discussion of factors that make the program effective, and for developing recommendations for improvement for 

future program cycles. 

Program Description Questions: 

• What are the program goals? 

• How is the program trying to meet these goals? 

• How is the program organized? What is the program stmcture, management, and how does the 
organizational process work? 

• What are the program energy conservation measures? 

• What are the educational aspects of the program, and how is the education dimension of the program 
intended to work? 

• What are the linkages of the program to other programs/resources? How are these linkages intended to 
work? 

• What is the flow of activity; from a customer perspective, the stages of steps that participants pass 
through to accomplish the program? 
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Institutional Questions: 

• How have program goals changed? Are there implicit or explicit changes in goals? 

• What factors support achievement of program goals? What factors impede planned program 
achievements? 

• How does the program work, both formally and informally? What are the actual organizational processes 
(contract procedure, operating procedure, contractor perception, staff perception, management 
perception)? This includes recmitment, handling applications and inquiries, relationships with program 
partners, and provision of services and quality control. 

• Assess the adequacy and workability of the program monitoring and tracking systems. 

• What factors might explain any detected difference between expected and actual energy usage? 

• Could the program design be improved to improve the capability, efficiency, or effectiveness in achieving 
program goals? How can management and staff change program implementation to better achieve 
program goals? 

Customer, Customer Relations and Marketing Questions: 

• Is the program meeting the target market or only sub-segments of the target market? What elements of the 
program have wide customer appeal? Which program elements do customers perceive as drawbacks? 

• How did participation change over time? How did participation track with customer communication 
efforts? What factors might explain the participation or lack of participation achieved by the program? 

• How is the program perceived by participants? 

• Is there any detectible difference between participants and non-participants? 

• How can management and staff improve marketing efforts? In particular, are there any real or perceived 
barriers that exist for program participation? 

Information for the process evaluation should be gathered from program records and data, participant surveys, 

and brief interviews with program providers. 

Schedule 

Before the program begins, Vectren should set up a procedure for the evaluator to request baseline energy 

consumption records to handle that request when it becomes necessary for the evaluation. The evaluation team 

should be designated within three months after the program begins, and the process evaluation (and evaluation 

Kick-Off meeting with Vectren and the Advisory Board) should take place six months after the program begins. 

An interim process evaluation is scheduled to be delivered to the Advisory Board the first month of the second 

program year (month 13). The purpose of this evaluation is similar to the full process evaluation but with 

emphasis on providing early program feedback to implementers and the Advisory Board. The program 

implementer may do an initial satisfaction survey as it completes installations. This can be used for on-going 

project reporting to Vectren, and also by the process evaluator, later. 

This evaluation will require two full years of baseline data. These should be common to all buildings (rather 

than different for individual buildings), include both Participant and Comparison group buildings, and most 

likely should be calendar years of data. A full year of post-DSM energy consumption for each Participant and 
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Comparison building will also be required, along with survey information from both Participant and 

Comparison group buildings to support the regression analysis. 

Schedule Overview 
•^ Program Implementation begins. 
^ Initial Satisfaction Surveys begin and are cartied out by implementation 

contractor throughout the program cycle. 
•^ [Month 3] Evaluation Team designated. 
^ [Month 6] Kick-Off Meeting for Evaluation 
^ [Month 6] Process Evaluation begins. 
^ [Month 13] Interim process evaluation delivered to Advisory Board. 
^ A fiill year of post-DSM consumption data is required for each building. 
^ This means the first evaluation results can be developed one-year following 

the end of the first program year (to allow a full year of implementation for 
the program and one year after). 

^ The first draft evaluation impact evaluation report will be due two years and 
five months following program implementation. 

Evaluation for Program 2. General Services Energy Efficiency Program 

This program will serve existing large commercial and industrial facilities with prescriptive equipment rebates 

for upgrading heating, water heating and gas cooling systems; boiler replacement, water heating equipment, tune 

ups (building commissioning) and control systems.*^ 

Program Type 

2. General Services 
Energy Efficiency 
Program 

Target Market 

Existing and new medium to large 
commercial and industrial 
facilities 

End-Uses 

Heating, water 
heating 

DSM Technologies 

Boiler replacement, water heating 
equipment 

Engineering Desk Review 

Since this program uses prescriptive equipment rebates, the recommended impact evaluation method is an 

engineering desk review, with no direct measurement in plants or facilities, and no analysis of billing data. This 

approach is possible for this program for two reasons: 

• The list of units approved for this program is discrete and the physical capabilities of the prescribed units 
are known. Retrofit of this kind is highly predictable based on physical calculations, with virtually no 
behavioral effects except a firm leaving business. 

• Another support for this approach is that the facility is paying most of the cost of each measure and 
Vectren is adding a smaller amount that can be treated as a "buy-down," Facility managers are very 
careful to manage retrofits in a way that maximizes the remm to their company of each dollar invested in 
an upgrade. 

The essential data needed for this evaluation is a characterization for each piece of equipment that is replaced, 

and access to the intemal management justification for the replacement (or at least the intemal summary 

Larger and customized retrofits will be covered under the Custom program (Program 3). 
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calculation carried out by the customer firm). If the characterization of the existing (to be replaced) equipment 

is recorded, a seasoned engineer can verify the approximate energy savings associated with the retrofit. 

The evaluation engineer for this program evaluation should have industrial or large commercial experience, so 

as to be well accepted by the customer firms. 

Process Evaluation 

The process evaluation will be focused as low-key, with a short list of research questions, and if surveys are 

used they are to be short mini-surveys. Generally, the process evaluation will focus on perceptions of key 

individuals at the customer firms, and perceived strengths and weakness of the program from a customer 

perspective. Any barriers to participation should be detailed, along with a short list of recommendations to 

make the program more efficient and effective or to better tailor the program to serve customer needs. In 

addition to the customer-firm interview, the process evaluator will interview program implementation staff and 

the Vectren program manager. 

Schedule 
Before the program begins, Vectren should create a file of program documentation to provide to the evaluator. 

This should include the full list of approved prescriptive measures, including date of approval if measures added 

after the program begins. Vectren also needs to ensure that the implementation contactor is tasked with 

gathering the documentation that justifies each change-out and that these are kept systematically for when the 

evaluation begins. The evaluation team should be designated within three months after the program begins and 

the process evaluation (and evaluation Kick-Off meeting with Vectren and the Advisory Board) should take 

place six months after the program begins. 

An interim process evaluation is scheduled to be delivered to the Advisory Board the first month of the second 

program year (month 13), The purpose of this evaluation is similar to the full process evaluation but with 

emphasis on providing early program feedback to implementers and the Advisory Board. The program 

implementer may do an initial satisfaction survey as it completes installations. This can be used for on-going 

project reporting to Vectren, and also by the process evaluator later. 

This evaluation will not require baseline data, but it will require access to economic justifications for each 

change-out and a name on record for the evaluator to call at each customer firm to discuss the change-outs. This 

evaluation can stay close to the program implementation activities and a draft final report should be submitted at 

the end of the first quarter following the first implementation year. 
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Schedule Overview 
^ Program Implementation begins 
- • Initial Satisfaction Surveys begin and are carried out by implementation 

contractor throughout the program cycle 
^ [Month 3] Evaluation Team designated 
^ [Month 6] Kick-Off Meeting for Evaluation 
-> [Month 6] Process Evaluation begins 
^ [Month 13] Interim process evaluation delivered to Advisory Board. 
^ The first draft evaluation impact and process evaluation report will be due 

three months following the end of the first year of program implementation 

Evaluation for Program 3. Customized Energy Efficiency Program 

This program serves existing large commercial and industrial facilities with customized information for making 

improvements to their gas end-use operations. It consists of a Technical Assessment conducted by a qualified 

engineering firm, under contract to Vectren, with the customer's portion of the costs reimbursed by Vectren if 

they proceed with the recommendations."^^ 

Program Type 

3. Customized Energy 
Efficiency Assessment 
Program 

Tai^et Market 

Existing and new large 
commercial and industrial 
facilities 

End-Uses 

Heating, water heating, 
process uses 

DSM Technolf^es 

All identified gas end-uses 

Engineering Desk Review 

This program provides a Technical Assessment by a qualified engineer or engineering firm. Since all of the 

analytic work is completed by the implementation engineer, a simple desk review by a seasoned engineer is all 

that is required for the impact evaluation, plus verification for those projects for which reimbursement is 

claimed. The verification can be buih in to the implementation effort and should only require document review 

by the engineering evaluator. This program may also include prescriptive equipment rebates, for which the 

recommended impact evaluation method is also an engineering desk review, with no direct measurement in 

plants, facilities or billing data analysis. 

Process Evaluation 

As for the prescriptive program evaluation, the process evaluation for the Custom Program will be low-key, with 

a short list of research questions, and if surveys are used they are to be short mini-surveys. Generally, the 

process evaluation will focus on perceptions of key individuals at selected customer firms and perceived 

strengths and weakness of the program from a customer perspective. Any barriers to participation should be 

detailed, along with a short list of recommendations to make the program more efficient and effective or to 

better tailor the program to serve customer needs. In addition to the customer-firm interview, the process 

evaluator will interview program implementation staff and the Vectren program manager. 

•*' Participants may also take advantage of the prescriptive equipment rebates offered under Program 2 for upgrading 
heating, water heating and gas cooling systems, boiler replacement, water heating equipment, tune ups and control systems. 
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Schedule 

Before the program begins, Vectren should create a file of program documentation to provide to the evaluator. 

As the in^lementation contractor proceeds, the implementation contractor should be tasked to provide and 

maintain a file of site-by-site information to be reviewed by the engineering evaluator. This should include both 

the result of information assessments, custom recommendations and the full list of prescriptive measures 

included in a package. 

The evaluation team should be designated within three months after the program begins and the process 

evaluation (and evaluation Kick-Off meeting with Vectren and the Advisory Board) should take place six 

months after the program begins. 

An interim process evaluation is scheduled to be delivered to the Advisory Board the first month of the second 

program year (month 13). The purpose of this evaluation is similar to the full process evaluation but with 

emphasis on providing early program feedback to implementers and the Advisory Board. The program 

implementer may do an initial satisfaction survey as it completes installations. This can be used for on-going 

project reporting to Vectren, and also by the process evaluator later. 

This evaluation will not require baseline data, but it will require access to economic justifications for each 

change-out for cases in which reimbursement is provided and a name on record for the evaluator to call at each 

customer firm to discuss the change-outs. This evaluation can stay close to the program implementation 

activities and a draft final report should be subttiitted at the end of the first quarter following the first 

implementation year. 

Schedule Overview 
^ Program Implementation begins 
•^ Initial Satisfaction Surveys begin and are carried out by implementation 

contractor throughout the program cycle 
^ [Month 3] Evaluation Team designated 
^ [Month 6] Kick-Off Meeting for Evaluation 
•^ [Month 6] Process Evaluation begins 
^ [Month 13] Interim process evaluation delivered to Advisory Board. 
•^ The first draft evaluation impact and process evaluation report will be due 

three months following the end of the first year of program implementation 

Evaluation for Program 4. Hospitality Industry Energy Efficiency Program 

This program is targeted to restaurants, bakeries, institutional housing (nursing homes, colleges, and schools), 

hotels, hospitality facilities and other cooking facilities that employ natural gas for cooking and food 

preparation. The program provides incentives and promotes the installation of energy efficient booster water 

heaters, dishwashers, fryers, griddles, and gas ranges to replace aging equipment in existing facilities and/or as 

the efficient option for new facilities. 
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Program Type 

4. Hospitality Industry 
Energy Efficiency 
Program 

Target Market 

Restaurants, bakeries, institutional 
housing, hotels, hospitality facilities 
and other cooking facilities 

End-Uses 

Cooking and food 
preparation 

DSM Technologies 

Energy efficient gas ranges, 
ovens, broilers, warmers and 
related processes 

Desk Review 

This program provides different opportunities depending on how it is implemented each year. If it is largely 

implemented through customer communications and rebates, then a small number of spot checks by telephone 

or in person by the evaluator, along with the implementation record of equipment receipts and records will be 

sufficient. At the same time, this program has an altemative implementation by a charismatic program leader 

familiar with the industry. If such a program leader sets up meetings from town to town, the rebate portion of 

the program will be the same as in a more remote administration, but there may be significant additional 

opportunities to improve work practices to save energy. That part of the puzzle will require a Vectren staff 

leader or a highly skilled and experienced implementation contractor to develop tum-out for meetings and then 

to actually observe and make recommendations for practices in individual food preparation shops. 

In the first type of implementation, the evaluator and the evaluation effort can be low-key and primarily focused 

on review of written records. In the second type, the evaluator will need to accompany the implementer to a 

small number of meetings for presentations and to accompany the implementer in "walk-through" audits of 

facilities. In the second type of implementation, the evaluator or the implementer will need ability to informally 

spot meter some equipment to estimate effects. In the first type, this will not be necessaty. This study will 

proceed as with the prescriptive equipment rebates (Program 2), except that some spot metering is expected. 

There will be no billing data analysis. 

Process Evaluation 

The process evaluation will be limited to telephone or in-person contact with a small number of facilities. 

Generally, the process evaluation will focus on perceptions of key individuals at selected customer firms and 

perceived strengths and weakness of the program from a customer perspective. Any barriers to participation 

should be detailed, along with a short list of recommendations to make the program more efficient and effective 

or to better tailor the program to serve customer needs. In addition to the customer-firm interview, the process 

evaluator will interview program implementation staff and the Vectren program manager. 

Schedule 

Before the program begins, Vectren should create a file of program documentation to provide to the evaluator. 

As the implementation contractor proceeds, the implementation contractor should be tasked to provide and 

maintain a file of site-by-site information to be reviewed by the evaluator. If the implementer makes use of 

town meetings and/or on-site "walk through" audits, the process evaluator should participate in at least three 

town meetings and at least seven walk-throughs. 
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• 

The evaluation team should be designated within three months after the program begins and the process 

evaluation (and evaluation Kick-Off meeting with Vectren and the Advisory Board) should take place six 

months after the program begins. 

An interim process evaluation is scheduled to be delivered to the Advisory Board the first month of the second 

program year (month 13). The purpose of this evaluation is siinilar to the full process evaluation but with 

emphasis on providing early program feedback to implementers and the Advisory Board. This evaluation will 

not require baseline data, but it will require access to implementation records and a name on record for the 

evaluator to call at each customer firm to discuss the change-outs (although only a sample of firms will be 

contacted by the evaluators). This evaluation can stay close to the program implementation activities and a draft 

final report should be submitted at the end of the first quarter following the first implementation year. 

Schedule Overview 
•^ Program Implementation begins 
^ [Month 3] Evaluation Team designated 
^ [Month 6] Kick-Off Meeting for Evaluation 
^ [Month 6] Process Evaluation begins 
^ [Month 13] Interim process evaluation delivered to Advisory Board. 
•^ The first draft evaluation impact and process evaluation report will be due 

three months following the end of the first year of program implementation 

Evaluation for Program 5. Multi-Family Building Energy Efficiency Program 

This program will serve multi-family buildings with prescriptive equipment rebates for upgrading heating, water 

heating and gas cooling systems; boiler replacement, water heating equipment, tune ups and control systems. 

Building occupants and tenants will also be given a package of free low-cost weatherization measures for self-

installation. 

Program Type 

5. Multi-Family 
Building Energy 
Efficiency Program 

Target Market 

Multi-family buildings with 
5 or more units, 
dormitories, hotels, other 
large residential facilities 

End-Uses 

Common area boilers, 
water heating and laundry; 
individual unit water 
heating, weatherization 

DSM Technolo^es 

Energy efficient furnaces, duct 
sealing, weatherization measures, 
blower-door, EE water heaters, flow 
restriction measures, tank wraps 

Evaluation Options 

If the focus of this program is on whole building applications (exclusive of the low-cost/no-cost packages for the 

tenants), then it will be useftil to approach the evaluation with a billing analysis of common areas, that is, of the 

portion of the building's energy use that is the building owner's responsibility (hot water, fumace, common area 

lighting). If this is done, it will be necessary to ensure the correct metered accounts are identified. This 

identification can be tasked to the program implementer. 

However, if the program develops in a way that disburses the program budget in a pattem of one or two 

measures per apartment building across a very large number of buildings, an analysis of metered energy use will 
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be less valuable. It is likely, in advance of program implementation that the program will take both directions, 

with some buildings engaged in fairiy holistic retrofit and others participating for one or two measures. In that 

case, the buildings will be partitioned into two groups and two different evaluation approaches will be used. 

E n e i ^ Use Analysis 

Analysis for buildings with a hohstic approach to common area measures will use a standard Non-Equivalent 

Control Group design with a double pre-test."^ The double pre-test gives two prior year (calendar year) 

measures and adds to the stability of the design. The analysis method will be the simple different of means test, 

as developed for IVogram I, above. 

For buildings with only one or two measures, the evaluator will have to consider whether to include them in the 

core analysis with the holistic measure package buildings or whether to estimate them separately without direct 

measurement but with review of claimed savings referenced to the building's baseline energy use using a 

simulation package, such as E-Z Sim. 

Table 65. Layout for Non-Equivalent Control Group Evaluation Design with Double Pre-Test 

Group 

Participant Group 

Comparison Group 

Baseline 

Measurement 1 
Measurement 2 

Measurement 1 
Measurement 2 

DSM Program 

X 

-

Post-Program 

Measurement 

Measurement 

There is not a high retum in analyzing low-cost/no-cost measure impacts because they are typically so small for 

apartments. For a single-family home, diligent application of a kit of low-cost/no-cost measures, typically, is 

claimed to provide minor savings of perhaps $100 to $150 in the first year as measured across water, gas and 

electricity savings. However, much of this is often due to a water heater wrap, which will not apply to an 

apartment with central hot water. Also, measured savings for the kit-type programs are more likely to be $50 to 

$100, spread over a year. Still, the kits are typically cost effective and customers often like these programs; and 

they do provide some physical improvement to the home. It makes sense to do the kits when the apartment 

building is also receiving more major measures to improve the building as a whole. However, for evaluation 

purposes it is realistic to stipulate a value for the expected savings per apartment and confine the evaluation to 

an inspection as to whether and to what extent measures have actually been installed. (When kits are distributed 

to apartments, but the items are left to the tenant to install, many of the kits are never installed.) Direct 

measurement in this case would have a poor signal-to-noise ratio due to the small amount of the savings 

produced by kits and the fact that three streams of data would have to be analyzed (gallons of water, therms, and 

kWh). It is possible to do the direct measurement and to detect small effects if the sample sizes are large 

enough. 

Shadish, Cook and Campbell, op. cit., Page 145. 
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Process Evaluation 

Because the major measures are not in the apartments, the process evaluation will be similar to the process 

evaluation of the General Services Program (Program 2). The process evaluation will be focused as low-key, 

with a short list of research questions, and if surveys are used they are to be short mini-surveys. Generally, the 

process evaluation will focus on perceptions of key individuals (building owners and/or landlords, or the 

building engineer if there is one). The process evaluation will focus on perceived strengths and weakness of the 

program from a customer perspective. Any barriers to participation will be detailed, along with a short list of 

recommendations to make the program more efficient and effective or to better tailor the program to serve 

customer needs. In addition to the customer-firm interview, the process evaluator will interview program 

implementation staff and the Vectren program manager, provide a description of the program and how it works, 

and provide the story of any problems encountered by program staff during implementation and how they were 

overcome. 

Schedule 

Before the program begins, Vectren should create a file of program documentation to provide to the evaluator. 

This should include the full list of approved prescriptive measures included in the multi-family program, 

including date of approval if measures are added after the program begins. Vectren also needs to ensure that the 

implementation contactor is tasked with gathering the documentation that justifies each change-out and that 

these records are kept systematically for when the evaluation begins, and thereafter. The evaluation team should 

be designated within three months after the program begins, and the prtx;ess evaluation (and evaluation Kick-

Off meeting with Vectren and the Advisory Board) should take place six months after the program begins. 

An interim process evaluation is scheduled to be delivered to the Advisory Board the first month of the second 

program year (month 13). The purpose of this evaluation is similar to the full process evaluation but with 

emphasis on providing early program feedback to implementers and the Advisory Board. The program 

implementer should be tasked to do an initial satisfaction survey as it completes installations. This can be used 

for on-going project reporting to Vectren, and also by the process evaluator later. 

This evaluation will require two years of baseline data for each building included in the program, careful 

identification of appropriate meters (by the implementation contractor) for analysis, and one year of post-retrofit 

data. The simplest design is to use two common baseline years (calendar years), implement the program for a 

year, then use a common post year for all buildings completed in the first program year; then repeat for each 

subsequent program year. The draft impact evaluation will be due three months after the end of the first 

program year, and can be updated on a yearly basis thereafter throughout the program cycle. 
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Schedule Overview 
^ Program Implementation begins 
•^ Initial Satisfaction Surveys begin and are carried out by implementation 

contractor throughout the program cycle 
^ [Month 3] Evaluation Team designated 
^ [Month 6] Kick-Off Meeting for Evaluation 
•^ [Month 6] Process Evaluation begins 
^ [Month 13] Interim process evaluation detivered to Advisory Board. 
^ The first draft evaluation impact and process evaluation report will be due 

one-year and three months following the end of the first year of program 
implementation 

Evaluation for Program 6. Innovative EE Technologies Research and Demonstration 
Program 

This is an innovative program that will provide funding to the Indiana Clean Manufacturing Technology and 

Safe Materials Institute (CMTI) for conducting research into emerging gas technologies that contribute to 

increased energy efficiency in both residential and non-residential applications. There are no direct incentives to 

customers under this program, rather it provides a funding stream to support research into technologies that may 

be added to the portfolio of programs offered by Vectren in the fiiture. In addition, case studies would be 

supported at some customer sites on a case-by-case basis, such that field demonstrations could be performed and 

studied for potential fiiture market application. 

Program Type 

6. Innovative Energy Efficiency 
Technologies Research and 
Demonstration Program 

Target Market 

All markets 

End-Uses 

All gas end-uses 

DSM Technologies 

Emerging high efficiency natural 
gas technologies, use of renewable 
technologies to off-set or enhance 
gas technologies 

Evaluation Approach (Technology Evaluation) 

The evaluation approach for this project is '^technology evaluation." This is special area of evaluation with a 

well developed set of standard methods which are aimed at assessment of technology potentials. The evalu^on 

will be based on review of funding and project documents, including monitoring reports as well as interviews 

with the CMTI and any designated profession and scientific staff. There will be a single evaluation covering 

both impact and process elements. The orientation of the evaluation will be forward-looking, with discussion of 

potential impacts of technology work that is funded. The evaluation is expected to be low-key and to involve 

some research and reporting of related technology implications so as to develop a context within which 

technology work can be interpreted. It is not to become as focused as in development of technology road 

maps 
47 

The models for technology evaluation are provided by standard evaluations of this type carried out by the federal national 
laboratories, and in foundation internal program evaluations. 
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Schedule 

Before the program begins, Vectren should create a file of program documentation to provide to the evaluator. 

The evaluation team should be designated within six months after the program begins and the evaluation Kick-

Off meeting with Vectren and the Advisory Board should take place nine months after the program begins. 

The evaluation will begin with a review of program documents and an informal meeting with Vectren, the 

Advisory Board (or interested members) and CMTI. From that point forward, the evaluator will meet with 

CMTI by phone or in person every quarter. Two meetings, both in-person and on-site, will be required each 

year. Since the evaluation is a technology evaluation, the approach will be different from all of the other 

evaluations, similar to foundation program evaluations which typically involve considerable consultation and 

reporting and integration of perceptions and potentials. Since the evaluation will track with the program 

development, the draft impact evaluation will be due three months following the end of the first program year, 

then on a yearly schedule with dates to be determined throughout the program cycle. 

Schedule Overview 
^ Program Implementation begins 
^ [Month 6] Evaluation Team designated 
^ [Month 9] Kick-Off Meeting for Evaluation 
•* [Month 9] First meeting with CMTI 
"> The first draft evaluation will be due one-year and three months following 

the initiation of program implementation 

Evaluation for Program 7. Energy Efficient Builder Program 

This program will promote the incorporation of high efficiency design feamres in new homes, plus installation 

of high efficiency equipment above standard appliances, furnaces and windows. It will be targeted to builders 

of subdivision and tract homes. 

Program Type 

7. Energy Efficient 
Builder Program 

Target Market 

Residential and non­
residential new 
construction 

End-Uses 

Any gas end-uses being 
considered 

DSM Technologies 

Design incentives to upgrade planned 
gas equipment to energy efficient 
options, reduced hook-up fees and/or 
line extension costs 

Evaluation Approach (Engineering Desk Review) 

Since this program will be keyed to the national Energy Star program and also incorporate the prescriptive 

measures list for Program 2 above, an engineering desk review is the recommended impact evaluation method 

(as in Program 2). Unless there is some reason to investigate a particular measure, we will rely on measure 

values as established by Energy Star and for the prescriptive measures list for Program 2. In addition to a 

secondary engineering review, the evaluation will rely on installation and/or verification records developed by 

the program implementation contractor. Vectren will need to task the program implementation contractor with 

development of reticle installation and/or verification records. 
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Process Evaluation 

The process evaluation will be focused as low-key, with a short list of research questions, and if surveys are 

used they are to be short mini-surveys. Generally, the process evaluation will focus on perceptions of key 

individuals at the builders and perceived strengths and weakness of the program from a builder perspective. 

Any barriers to participation should be detailed, along with a short list of recommendations to make the program 

more efficient and effective or to better tailor the program to serve customer needs. 

In addition to builder interviews, the process evaluator will interview program implementation staff and the 

Vectren program manager. Also, the process evaluator with be tasked with describing the builder community, 

the extent to which local builders can enter into programs, and the extent to which subdivision standards are 

dependent on national programs of multi-state builders. The process evaluation should fully relate the nature 

and direction of new building markets in relation to the program. 

Schedule 

Before the program begins, Vectren should create a file of program documentation to provide to the evaluator 

and identify Vectren staff with key responsibilities for builder relationships. The evaluator should proceed in 

careful coordination with Vectren staff to ensure that relationship expectations are fiilly observed in the work. 

The evaluation team should be designated within three months after the program begins and the process 

evaluation (and evaluation Kick-Off meeting with Vectren and the Advisory Board) should take place six 

months after the program begins. 

An interim process evaluation is scheduled to be delivered to the Advisory Board the first month of the second 

program year (month 13). The purpose of this evaluation is similar to the full process evaluation but with 

emphasis on providing early program feedback to implementers and the Advisory Board. This evaluation can 

stay close to the program implementation activities and a draft final report should be submitted at the end of the 

first quarter following the first implementation year. 

Schedule Overview 
^ Program Implementation begins 
^ [Month 3] Evaluation Team designated 
^ [Month 6] Kick-Off Meeting for Evaluation 
^ [Month 6] Evaluation begins 
^ [Month 13] Interim process evaluation delivered to Advisory Board. 
•^ The first draft evaluation impact and process evaluation report will be due 

three months following the end of the first year of prograin implementation 

Evaluation for Program 8. New Program Development and Regulatory Affairs 

This program is a support program; it does not deliver direct energy savings. Instead, this program serves as a 

budget line item to allow for new project developments and coordinated interaction with regulatory and 
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legislative bodies for development of policies supportive of DSM activities (e.g., improved energy efficiency 

building codes and standards). 

Program Type 

8. New Program Development 
and Regulatory Affairs 

Target Market 

All sectors 

End-Uses 

All end-uses 

DSM Technologies 

Emerging technology research and 
demonstration and regulatory liaison activities 

Two additional program areas are the com stove promotion and the "real" programmable thermostat 

demonstration. Both of these initial program areas are practical, but neither is particulariy "high-tech." Com 

stoves, of course, are special in that they have an EPA waiver because they are so clean. A "senior-friendly" 

programmable thermostat is a simple device using ordinary technology that is needed. 

With regard to regulatory affairs, there is a continuing need for Vectren to be pro-active in gaining state 

regulatory and legislative policies that provide inexpensive energy conservation (such as, slow improvement of 

energy efficiency housing codes, slow improvement of code enforcement, solar orientation of new constmction, 

and recognition of passive solar savings as DSM). 

Evaluation Approach (Policy Evaluation) 

The evaluation for this program will be a single evaluation, emphasizing policy and process evaluation. There 

are standard methods, for policy evaluation, which will be adapted for this policy and program development 

area. As specific DSM test or support research is initiated, each program area will require its own specific 

evaluation approach. 

Schedule 

Before the program begins, Vectren should create a file of program documentation to provide to the evaluator, 

and discuss any new program or policy areas underway with the evaluator when the evaluator begins work. The 

evaluation team should be designated within three months after the program begins and the evaluation (and 

evaluation Kick-Off meeting with Vectren and the Advisory Board) should begin six months after the program 

begins. This evaluation can stay close to the program implementation activities and a draft: final report should 

be submitted at the end of the first quarter following the first implementation year. 

Schedule Overview 
^ Program Implementation begins 
"^ [Month 3] Evaluation Team designated 
• • [Month 6] Kick-Off Meeting for Evaluation 
^ [Month 6] Evaluation begins 
•3^ [Month 13] Interim process evaluation delivered to Advisory Board 
^ The first draft policy and new program development evaluation will be due 

__ three months following the end of the first year of program implementation 
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Evaluation for Program 9. Public Education and Outreach Program 

This program will provide funding for cross-program public education activities to raise awareness of the 

benefits and methods of improving energy efficiency in homes and businesses. 

Program Type 

9. Public Education and 
Outreach Program 

Target Market 

AU sectors 

End-Uses 

All end-uses 

DSM Technologies 

All technologies 

This program is not subject to cost effectiveness screening, which is deemed inappropriate according to the 

Califomia Standard Practice Manual: 

"For generalized information programs (e.g., when customers are provided generic information on 
means of reducing utility bills without the benefit of on-site evaluations or customer billing data), 
cost effectiveness tests are not expected because of the extreme diffictilty in establishing meaningfiil 
estimates of load impacts." 

Types of activities that would be included in this program are: 

• General inass media campaign for the public on pending gas price increases and ways to help control 
utility bills through energy efficiency measures and actions 

• Development of (update of the) Vectren North website to include the latest energy efficiency information 
for commercial, residential and school use 

• Targeted educational campaign for businesses 

• Targeted training and educational program for trade allies 

• Distribution of federal ENERGY STAR and other national organization materials in the service territory 

• A schools curriculum program to educate teachers and direct students to available educational materials 
on the Web about energy efficiency opportunities 

The schools program component will require developing an energy education outreach program targeting 

Vectren North service territory schools K-12; providing energy curricula to schools that teach students the 

fundamentals of energy and how to change behavior to conserve; and securing consultant services to provide 

teacher training and classroom materials. 

Evaluation Approach (Process Evaluation) 

The process evaluation will tell the story of the educational and promotional effort, and will take its specific 

content from the directions taken in the program effort. Some of the areas covered in the process evaluation: 

• Review of promotional and marketing materials. 
• Evaluation of promotional and market plans, and implementation efforts. 

• Reporting on showing/airings of materials, communications events, and awareness efforts. 

• For any demonstrations or seminar events, the evaluation will rely upon mini-survey questions on 
beginning and completing the specific activity. 
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• Activities will be grouped into types and evaluated using a "case study" approach,'** At certain points, 
methods of "reason analysis" may also be used.*^ 

• When a schools program component begins, evaluation will be based on interviews with selected teachers 
and students plus: number of schools participating, number of teachers trained in the curricula, and 
number of students receiving energy awareness education through the program. If the schools program 
includes any before versus after assessments, they will be incorporated into the process evaluation. 

The evaluation report for this program will be a process evaluation, focused on promotion, marketing and 

communication. It will be primarily descriptive, telling the story of the effort. 

Schedule 

Before the program begins, Vectren should create a file of program documentation, to provide to the evaluator, 

that tracks promotional, marketing, communication and education effort initiated under this program. Vectren 

staff and/or implementation contractor for this area (if any) should be tasked to meet with the evaluator to 

discuss activities and plans for the year as the evaluation begins. The evaluation team should be designated 

within three months after the program begins and the evaluation (and evaluation Kick-Off meeting with Vectren 

and the Advisory Board) should begin six months after the program begins. This evaluation can stay close to 

the program implementation activities and a draft final report should be submitted at the end of the first quarter 

following the first implementation year. 

Schedule Overview 
^ Program Implementation begins 
^ [Month 3] Evaluation Team designated 
^ [Montii 6] Kick-Off Meeting for Evaluation 
^ [Month 6] Evaluation begins 
^ [Month 13] Interim process evaluation detivered to Advisory Board 
•^ The first draft (process) evaluation will be due three months following the 

end of the first year of program implementation 

®̂ Yin, Robert K. and Donald T. Campbell. Case Study Research: Design & Methods, Vol. 5, Third Edition. Newbury 
Park, Califomia, London and New Delhi: Sage Publications, December 2002. 
49 Zeisel, Hans. Say It With Figures, Fifth Edition, Revised. New York: Harper and Row, 1968. 

Prepared by Forefront Economics and H. GU Peach & Associates Page 119 



Vectren DSM Action Pkm: Final Report Appendix A. IMta Sources and References 

APPENDIX A. DATA SOURCES AND REFERENCES 

Primary (Vectren) 

• Revenue Ledger Reports 

• Gas Cost Adjustment Filings 

Customer Information and Billing Data Extracts from Banner System 

Residential Customer Survey 

Secondary 

• Census 

- Population 

- Housing Attributes 

- Housing Permitted for Constmction 

• Woods and Poole 
- Employment 
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APPENDIX B. METHODOLOGY ~ 

Choice of Methodol(^y-The simplest approach to DSM analysis, often used in larger multi-utility DSM 

planning, uses synthesizes estimates from demographics applied to engineering prototypes. This approach is 

easy to apply to individual measures and to small groups of measures where the result of all the measures is 

small relative to the total energy sales. But the simple synthesis approach becomes unstable where a large or 

comprehensive technical potential is contemplated because the sum of the savings can sometimes exceed the 

total energy sales. In this case, where a technical potential will be derived from a maximum application of a 

wide variety of measures, it is particularly important to be able to establish a reasonable upper bound to the 

space heat technical potential and to the base load technical potential. 

A second problem with the simple synthesis approach is the interaction of measures. Whenever there is a load 

reduction measure, the net realized energy savings will also be dependent on an assumed thermal conversion 

efficiency. Where a conversion efficiency is changed at the same time as a load reduction, the result is 

interactive, and it is important to consider the effect of both measures simultaneously. In this case, where a wide 

range of efficiency and load reduction measures will be applied, it is also particularly important to be able to 

deal with measure interactions in an orderly way. 

Following the need for a reasonable bound for technical potential, and following the need to deal accurately with 

measure interactions, we have chosen to use a calibrated engineering model. This approach is calibrated to 

existing use which provides a realistic starting point for calculating savings or technical potential. The model is 

stractured to include variables for conversion efficiency and load reduction measures so that these types of 

measures may be modeled simultaneously. However it is important to note that a calibrated model can only be 

used if there is a coherent body of information to calibrate to. In this case, the DSM planning is for a single 

compact utility with a coherent body of available billing information which can support a calibrated modeling 

approach. 

Use of General Ledger Records-It is fortunate that Vectren has readily available monthly ledger record 

summaries that have the total quantity of gas sales for each rate class. While these records are timely and 

available, they were created for accounting purposes, not engineering ones. Therefore, a few adjustments need 

to be made to the ledger data in order to use it for these purposes. 

The principal adjustment lies in associating the correct average temperature to the gas sales noted in the ledger. 

It is assumed that the ledger sales are accumulated as each of the 21 meter read cycles is completed. Under 

these circumstances, the temperatures during the actual time that the energy is used will be for the prior month 

as well as the current month. In this analysis the temperature associated with ledger gas sales for a particular 
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month will be the average of the particular month and the month preceding it. These temperatures are referred 

to in this analysis as the "lagged monthly temperatures." 

A second potential adjustment lies in the fact that the ledger records are month by month with a different 

number of business or meter read days in each month. It is assumed that each month 21 meter read cycles are 

completed regardless of the number of days in the month, and that the ledger usage and customer numbers for 

the month actually do reflect a single month of usage. 

Usage Normalization - For planning purposes, usage data is normalized to the average 30-year temperatures for 

the region, in this case Indianapolis. Figure 32 shows the actual temperatures in the test year and the long-term 

average temperatures. 

10 

Jan Feb Mar Apr May Jun Jii Aug Sep Oct Nov Dec 

Month 

'Air2004-05 Water 30-YrAlr 

Figure 32. Air and Water Temperatures 

In Figure 32, it is evident that the test year, green, is close to the 30-year average, red. The water temperature in 

Figure 32 refers to the ground water temperature which is used in the end-use models for hot water heating 

energy. In this case, the 30-year estimate of the groundwater temperature is assumed the same for the test year. 
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APPENDIX C> TECHNOLOGY CHARACTERISTICS AND ASSUMPTIONS^ 

The ECM and program assumptions used in this report derive from a variety of sources, including our own 

expert opinion and experience. Secondary sources include government and utility studies in the public domain 

or available from our direct involvement with research. 

The natural gas utilities that were consulted (through published filings with state regulatory agencies) are: 

• Atlanta Gas Light (ATL) 

• Elizabethtown Natural Gas (ELIZ) 

• Long Island Lighting Company (LILCO, now KeySpan) 

• Minnegasco 

• New Jersey Natural Gas (NJN) 

• South Jersey Natural Gas (SJG) 

• UtiliCorp 

Additional information used in this study came from an overview of the Conservation Improvement Programs 

offered by the Minnesota natural gas utilities as described in the 2005 report of the State Department of 

Commerce. The utilities represented in that study include: 

• CenterPointEnergy Minnegasco 

• Great Plains Natural Gas 

• Interstate Power and Light 

• Northern Minnesota Utilities 

• Peoples Natural Gas 

• Xcel Energy 

A few web sites also ofier valuable information at the technology level, including: 

• The Califomia Database for Energy Efficient Resources (DEER), http://eega.cpuc.ca.gov/deer/. 

• Work files of the Fifth Northwest Electric Power and Conservation Plan, 
http://www.nwcouncil.org/energy/powerplan/plan/Default.htm. Although the plan does not include gas 
DSM technologies, many of the technologies can be expected to have similar measure lives and cost. 

The research team also consulted the "2001 DEER (Database for Energy Efficiency Resources) Update Study 
Final Report," prepared for California Energy Commission. 
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APPENDIX D. COST EFFECTIVENESS METHODOLOGY ~ 

Cost effectiveness analysis refers to the systematic comparison of program benefits and costs using standardized 

measures of economic performance. In this report, cost effectiveness is discussed at both the technology level 

and the program level. The assumptions and approach used to calculate technology and program cost 

effectiveness are presented in this appendix. Much of the material in this section is taken from the California 

Standard Practice Manual: Economic Analysis ofDemarui Side Management Programs and Projects, October 

2001 (SPM 2001),̂ *̂  which has broad industry acceptance. 

Technology Cost Effectiveness 

It is desirable to consider some measure of a technology's cost effectiveness in the preliminary stages of 

program design. This allows program planners to subjectively tradeoff cost and other attributes of energy 

conservation measures (ECM) when considering possible packages and program designs. Cost effectiveness 

analysis is less precise at the technology screening stage because estinwtes of energy savings and costs at the 

measure level are subject to a great deal of variance due to interaction with other measures and actual program 

implementation. Still, measure cost effectiveness provides a useful metric for consideration along with the 

many other factors outlined in the Program Design section of this report. 

What is needed at the technology or measure level is a simple measure of cost effectiveness that does not require 

assumptions of avoided resource cost, rebates, program delivery cost and other program level details. Levelized 

Cost (LC) provides just such a measure by expressing the cost of a measure in annual terms per unit of energy 

saved. This allows an easy way to compare and rank order the cost effectiveness of measures. The formula 

used for the LC calculations in this report is presented below; 

LC=DCosts / DSavings 

^^""'̂  ̂  Z T T ^ D5«W«^A = 2][(AE/V,) ^(1 -H^)'-'] 
,=i (I + a ) ,=i 

where: 

LC = Levelized cost per unit of the total cost of the resource (cents per therm) 
IC = Incremental cost of the measure or technology 
DCost = Total discounted costs 
DSavings = Total discounted load impacts 
AENit = Reduction in net energy use in year t 

™ Prepared by the California PubHc Utilities Commission (CPUC) and the Califomia Energy Commission (CEC). All 
formulas and discussion are based on the SPM 2001. Formulas have been modified to remove peak savings, multiple 
costing periods, and otherwise adapted to be relevant for use with this project. 
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Although not suited for fiiel substitution and load building programs, LC provides an easily calculated way of 

comparing measures. Measure cost, savings, useful life, and discount rate are the only assumptions required for 

calculating LC. 

Program Cost Effectiveness 

Many additional assumptions over and above those required for calculating ECM cost effectiveness must be 

made when calculating program cost effectiveness. Cost effectiveness of energy efficiency programs involves 

describing the economic impact of the program from the perspective of various groups. This analysis required 

detailed program budgets and design elements such as rebate levels and other program features. Perspectives, 

also called tests, presented in this report are listed in the table below along with the primary benefits and costs 

used to compute cost effectiveness. 

Table 66. 

Cost Effectiveness Test 
Participant 

Ratepayer Impact 

Total Resource Cost 

Program Administrator Cost 
(formerly named Utility Cost) 

Benefits and Costs by Cost 

Benefits 
Reduced gas bill 
Incentive payments 
Tax credits 
Decreased O&M costs 
Avoided gas costs (net) 

Avoided gas costs (net) 
Tax credits 
Decreased O&M costs 
Avoided gas costs (net) 

Effectiveness Test 

Costs 
ECM installation 
Increased O&M costs 

Lost gas revenue (net) 
Program expenses 
ECM installation 
Program expenses 
Increased O&M costs 
Program expenses paid by program 1 
administrator | 

Reference to "net" indicates that the load used to measure the benefit or cost is net of free riders. ECM 

installation includes all incremental costs to acquire and install an ECM. Program expenses include all costs 

related to delivery of the program and include staffing and overhead, advertising, incentive payments, 

administration fees, and monitoring and evaluation expenses. 

Various measures of the economic impact are available for each perspective. The two primary measures we will 

use in this report are listed below: 

• Net Present Value (NPV) 

• Benefit-Cost Ratio (BCR) 

In addition to the economic criteria listed above, other criteria may be unique to a given perspective. For 

example, simple payback of investment is often cited as an important criterion from the participant perspective. 

Each of the perspectives is discussed in detail below including the assumptions and formulas required to 

calculate the measures of economic impact. Each of the cost effectiveness tests are discussed below. 
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Participant Test 

This test compares the reduction in energy bills resulting from the program with any costs that might have been 

incurred by participants. Other benefits included in this test include incentive payments and tax credits. When 

calculating benefits, gross energy savings are used rather than reducing savings for free-riders. 

The main value of the Participant Test is that it provides insight into how the program might be received by 

energy consumers. The incentive level required to achieve some minimum level of cost effectiveness, for 

example, can be useful in program design efforts. It should be noted, however, that consumer decision making 

is far more complex than reflected by the Participant Test. For this reason, the test should be used as one 

consideration of likely program acceptance and not an absolute indicator. 

Ratepayer Impact Measure Test 

The Ratepayer Impact Measure (RIM) Test measures the impacts to customer bills and rates due to changes in 

utility revenues and operating costs caused by the program. Rates will go down if the change in revenues from 

the program is greater than the change in utility costs. Conversely, rates will go up if revenues collected after 

program implementation is less than the total costs incurted by the utility for implementing the program. This 

test indicates the direction and relative magnitude of the expected change in customer rate levels. 

The benefits calculated in the RIM Test are the savings from avoided supply costs. These avoided costs include 

the reduction in commodity and distribution costs over the life of the program. 

The costs for this test are the lost revenues from gas sales and all program costs incurred by the utility, including 

incentives paid to the participant. The program costs include initial and annual costs, such as the cost of 

equipment (either total cost for a new installation or net cost if done as a replacement), operation and 

maintenance, installation, program administration, and customer dropout and removal of equipment (less 

salvage value). The decreases in supply costs and lost revenues should be calculated using net savings. 

Total Resource Cost Test 

The Total Resource Cost Test measures the net costs of a demand-side management program as a resource 

option based on the total costs of the program, including both the participants' and the utility's costs. Of all the 

tests, the TRC is the broadest measure of program cost effectiveness. This makes the TRC Test useful for 

comparing supply and demand side resources. 

The primary benefit in the TRC Test is the avoided cost of gas. Loads used in the avoided cost calculation are 

net of free riders. Tax credits and reductions in annual O&M costs, if applicable, are also treated as a program 

benefit (or a reduction in costs). Costs used in the TRC calculations include all ECM installation costs, program 

related costs and any increased O&M costs no matter who pays them. Incentive payments are viewed as 

transfers between participants and ratepayers and are excluded from the TRC Test, 
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Program Administrator Cost Test 

The Program Administrator Cost Test measures the cost of acquired energy savings considering only the costs 

paid by the program administrator. Benefits are similar to the TRC Test but costs are more narrowly defined. 

Its primary purpose is for assessing resource acquisition from the perspective of the program administrator. In 

this sense, it is similar to the Participant Test in that the test provides a measure of cost effectiveness from a 

single perspective that does not include all costs. 

Benefits included in the calculation are the avoided cost of gas. Net loads are used for the purpose of 

calculating avoided cost of gas benefits. The costs include all administrator program expenses including 

incentive payments for ECM installation. 

Avoided Cost of Gas Details 

All tests, except the Participant Test, rely on an estimate of the avoided cost of gas. The details behind these 

calculations are presented in the table below. See the Avoided Gas Costs discussion in the Rrogram Cost 

Effectiveness section for a description of how these results are used to estimate avoided gas costs. 

Table 67. Avoided Cost of Gas Details 
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APPENDIX E. SUMMARY OF NATURAL GAS PROGRAM REBATES, 
MINNESOTA 

Natural Gas UtiUty Conservation Rebates 

The following is an excerpt from Gas Rebate Facts, Minnesota Department of Commerce, February 2003, pages 

1-5. 

INTRODUCTION 

The following provides general information about the variety and type of rebates being offered to customers of 
Minnesota's investor owned natural gas utilities. The information has been compiled from programs submitted 
to the Commissioner in the Conservation Improvement Program filings. The intent is not to provide an 
exhaustive listing of every rebate being offered, but rather to summarize and describe a range of program 
offerings. The amount of rebate offered varies depending upon the unique circumstances of the utility; the 
rebate amount shown is simply what is being offered and is not a recommendation. We hope this information 
will help persons involved in developing programs become more familiar with rebate possibilities. For more 
information, please contact Christina Brusven (651-282-5008). 

RESIDENTIAL PROJECTS 

The energy saving focus of residential projects is space heating, which is the largest use of natural gas in the 
residential sector. Rebates are offered for fumaces, boilers and setback thermostats. Some utilities also provide 
rebates for domestic water heaters and integrated space and water heating appliances. Reb^es are listed for each 
utility as they were provided to the department; unless otherwise stated, the listed efficiency criterion is the 
minimum requirement. 

Aquila (Northern Minnesota Utilities and People ̂ s Natural Gas) 

• Forced air fumaces (92% AFUE)-$200. 

• Forced air ftiraaces (94% AFUE)-$250. 

• Integrated systems (90% Combined Annual Efficiency)-$250. 

• ENERGY STAR setback thermostats-$40. 

• Water Heaters (.62 Energy Factor)-$45. 

CenterPoint Energy Minnegasco 

• Forced air fumaces (92% AFUE)-$100 participant; $15 dealer. 

• Boilers (85% AFUE)-$100 participant; $15 dealer. 

• Integrated systems (88% Combined Annual Efficiency)-$150 participant; $15 dealer. 

Great Plains 

• Forced air ftimaces (92% AFUE)-$150. 

• Integrated systems (88% Combined Annual Efficiency)-$150. 

• Setback thermostats-$20. 

• Water heaters (.62 Energy Factor)-$50. 
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Interstate Power and Light 

• Forced air fumaces (92% AFUE)-$200; 15 percent dealer incentive. 

• Boilers (85% AFUE)-$200. 

- Eligible boiler and fumaces must be listed in the GAMA directory and cannot exceed 300,0(X) 
BTU/hr input. 

• Setback thermostats-$25. 

• Water heaters (.62 energy factor)-$50. 

• Horizontal axis ENERGY STAR clothes washers-$IOO. 

• Windows (U value of .35 or less)-$20 per window. 

Xcel Energy 

• Forced air fumaces (90% AFUE)-S75. 

• Forced air fiimaces (94% AFUE)-$100. 

• Boilers (85% AFUE)-$100. 

• Water heaters (.62 Energy Factor)-$50. 

COMMERCUL AND INDUSTRIAL PROJECTS 

Projects for this customer class fall into two general categories: prescriptive and custom. Prescriptive projects 
are similar to residential rebate projects in that they offer a set rebate amount for a specific technology. Custom 
projects are tailored to the specific customer; rebates are determined by evaluating the project with a benefit/cost 
model. 

Prescriptive Projects 

Aquila (Northern Minnesota Utilities and People*s Natural Gas) 

• Water heaters 50 gallons or more (.62 Energy Factor)-$150 per unit. 

• Forced air fumaces less than 225,000 BTU/hr (92% AFUE)-$200. 

• Forced air fumaces less tiian 225,000 BTU/hr (94% AFUE)-$250. 

• Also provides incentives for heating system retrofit measures. 

CenterPoirtt Energy Minnegasco 

Foodservice Equipment 

• Targeted to customers with large cooking loads such as restaurants, hospitals, schools, etc. 

Foodservice Equipment 
Convection ovens (thermostatically controlled) 
Conveyor ovens (thermostatically controlled) 
Combi-ovens (thermostatically controlled) 
High efficiency or Infrared Fryers 
Pasta cookers 
Infrared upright Broiler 
Infrared charbroilers 

Incentive Amount 
$200 per unit 
$250 per unit 
$1,000 per unit 
$250 per unit 
$200 per unit 
$600 per unit 
$200 per unit 
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Boiler System Time-up 

• Targets customers using up to 75,000 therms annually. 

Rebate of up to 25% of the tune-up cost with a cap of $200 per boiler and $ 1,000 per facility. 

Heating Systems 

Equipment Type and Size 
High efficiency forced-air fiimace 
<225,000 BTU/hr 
Unit Heaters/Duct Fumaces (all 
sizes) 
High efficiency boiler system < 10 
MMBTUs per system 
Continuous air/fuel modulating 
Boiler Bumers <I0 MMBTUs per 
system 
High efficiency boiler system > or 
equal to 10 MMBTUs per system 

EtHciency Requirements 
92% AFUE 

83% AFUE 

85% combustion efficiency or 
greater 
Minimum 6-step modulation 
system 

Requirements determined on a 
case-by-case basis. Rebates must 
pass the BENCOST financial 
modeling criteria. 

Rebate Amount 
$100/Fumace 

10% of equipment cost; 
$l,000/unitcap 
$l,000/MMBTU; 
$IO,000/systemcap 
$600/MMBTU; 
$6,000/system cap 

Rebate will use the Custom Rebate 
criteria and will vary case-by-case; 
$50,000/system cap 

Heating System Retrofits 

Equipment Type or Service 
Steam trap replacement 

Continuous Air/Fuel Modulating 
Boiler Bumers <10 MMBTUs per 
system 
Single pipe steam balancing 

Vent dampers 

Boiler reset control 

Boiler cut-out control 

Customized heating system rebate 

Efficiency Requirements 
Steam trap survey (infrared or 
ultrasonic evalu^ion of existing 
steam trap operation) is required. 
Minimum 6-step modulation 
system 

Requirements determined on a case 
by-case basis. Rebates must pass 
BENCOST financial modeling 
criteria. 

Rebate Amount 
35% of equipment cost; 
$10,000/buildingcap 

$600/MMBTU; 
$6,000/system cap 

25% of equipment cost; 
$1,000 cap 
25% of equipment cost; 
$250/boilercap 
Up to $150/control system; 
not to exceed equipment cost 
Up to $150/control system; 
not to exceed equipment cost 
Rebate will use the Custom Rebate 
criteria and will vary case-by-case; 
$50,000/system cap 

Xcel Energy 

Boiler System Rebates 

• Follows ASHRAE 90.1 and Federal Energy Management Program Standards. 
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Capacity 
(MMBTUH) 

<300 
300-1,000 
1,001-10,000 
>io,ooi 
Rebate 

Hot Water 
Boilers 

83% AFUE 
83% 
83% 
83% 

$400/MMBTUH 
+$150/MMBTUH 

x (EFF - 83) 

Low Pressure Steam 
Boiler 

83% AFUE 
83% 
83% 
83% 

$500/MMBTUH 
+$250/MMBTUH x 

(EFF-83) 

High Pressure 
Steam Boiler 
81.5% AFUE 

81.5% 
81.5% 
81.5% 

$300/MMBTUH 
+$150/MMBTUH x 

(EFF-81.5) 

Rebate Cap per 
Boiler System 

$750 
$2,500 
$5,000 
$7,500 

Boiler Retrofits, Controls, and Improvements 

• Tune-ups 25% up to $250. 

• Modular bumer controls (5 to 1 tumdown ratio min.) 25% up to $2,500. 

• Modular bumer controls (10 to 1 Tumdown ratio or greater) 25% up to $5,000. 

• Turbulators - 25% up to $400. 

• Blowdown heat recovery, stack economizers and 02 trim controls - 25% up to $5,000. 

• Outdoor air reset controls - 25% up to $500. 

• Stack dampers - 25% up to $250. 

Natural Gas Fired Engine Driven Cooling Systems 

• COP must be greater or equal to 1.95. 

• Rebates calculated on a custom basis with each installation passing a cost/benefit test. Rebate level is 
$6/ton plus $8 MMBTU saved. 

Other Rebates 

• Xcel also provides prescriptive rebates for infrared heaters, setback thermostats and hot water heaters. 

• Rebates are 25% of equipment costs or $1,500, whichever is the least amount. 

Custom Projects 

Aquila (Northern Minnesota Utilities and People's Natural Gas) 

• All projects must pass societal benefit/cost test (result must be greater than 1.0). 

• Buydown to a two-year payback. 

• Rebate amount is 50% of incremental cost. 

CenterPoint Energy Minnegasco 

Custom Process Rebates 

• Provides custom rebates on a case by case basis to industrial dual fuel customers. 

• Examples of technologies include: process boilers, heat recovery systems, tower melters, and heat treat 

systems. 

• Customer receives the lesser of: $.70 per therm saved; buy down to a 2-year payback; 

• 50% of incremental equipment cost; 25% of equipment cost. 
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Engineering Assistance 

• Reimburses C/I customers for a portion of the engineering fees for the design and installation of 
qualifying energy efficient process technologies. 

• Provides up to $2,500 (not to exceed 50%). If a qualifying process is installed, an additional maximum 
$2,500 can be rebated. 

Industrial Audits 

• Largest industrial customers may qualify for $5,000 up front. 

• May also qualify for an additional $5,000 with the installation of qualifying efficient natural gas process 
technologies. 

Great Plains 

• All projects are pre-screened and must pass societal benefit/cost test. 

• Maximum rebate is $2,000 or 50% of the cost, whichever is less. 

Interstate Light aiui Power 

• All C and I customers are served through the custom program. 

• Includes a detailed energy analysis to identify energy management and efficiency recommendations. 

• Projects must pass societal benefit/cost screening test. 

Xcel Energy 

Custom Efficiency Projects 

• Provides incentives of up to $2 per MCF saved. 

• Also includes food service equipment. 

Energy Design Assistance 

• Focuses on gas savings for new and major building renovations. 

• Incentive is $2 per MMBTU saved. 
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APPENDIX F. ENERGY CONSERVATION MEASURE ASSUMPTIONS 

The table below contains the ECM assumptions used in developing the program budgets and cost effectiveness 

analysis. Readers can use this information to see the ECM details that make up each of the proposed programs. 

Install Rate refers to the percentage of program participants who actually install each of the ECMs. Cost is the 

incremental cost of the ECM over a standard efficiency option. The Thenns Saved represent annual savings per 

installation and the expected life is the number of years the ECM is expected to deliver savings. Our approach 

in developing these assumptions was to consider a broad range of relevant research (see Appendix C) as well as 

our experience. Since each assumption is derived from many sources, including our own experience and expert 

opinion, it is not possible to map each of the assumptions listed below to any one source. 

Table 68. Enei^y Conservation Measure Assumptions Used in Program Planning and Design 

Energy Conservation Measure Install Rate | Cost Therms Saved Expected Life | 

Small Buildings Energy Efficiency Program I 
Showerheads 
Furnace Repair^ 
Wall Insulation 
Ceiling Insulation 
Education 
New Furnace 
Duct Seal 
House Seal 
Thermostat 
HE Gas Water Heater 
HE Gas Range 
HE Gas Dryer 
ES Clothes Washer*" 

60% 
10% 
10% 
10% 
30% 
15% 
60% 
50% 
30% 
20% 
20% 
20% 
20% 

$25 
$200 

$1,500 
$1,000 

$25 
$1,100 

$200 
$300 
$120 
$180 
$100 
$100 
$500 

27 
140 
200 
70 
60 

300 
41 
47 
35 
50 

5 
13 
30 

10 
10 
25 
25 

4 
25 
13 
13 
13 
15 
18 
18 
15 

^Repair burner and/or heat exchanger 
'' Horizontal axis 

General Services Energy EMciency Program 
Showerheads 
New Boiler 
Commissioning Audit 
Controls'' 
Roof Insul 
Low-E Glass 
Low-E New 
Solar Water 
HE Water Heater 

20% 
10% 
50% 
40% 
10% 
5% 
5% 
2% 
5% 

$1,000 
$20,000 

$1,300 
$8,000 

$15,000 
$30,000 

$4,500 
$30,000 

$3,500 

600 
2560 

640 
2400 
1600 
1600 
800 

1600 
600 

10 
20 
5 

15 
25 
25 
25 
25 
15 

'̂  Bundle includes boiler tune up and HE FAF 

Customized Energy Efficiency Prograin 
Commissioning 
New Boiler 
Custom ECMs 
Controls 

20% 
10% 
20% 
20% 

$15,000 
$60,000 

$100,000 
$60,000 

10000 
9000 

20000 
20000 

10 
20 
15 
15 

continued on next page I 
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Table 6S. Energy Conservation Measure Assumptions Used in P r t ^ r a m Planning and Design, Continued 

Energy Conservation Measure Install Rate 1 Cost Therms Saved Expected Life 
Hospitality Industry Energv Efficiency Program 

Showerheads 
New Boiler 
Commissioning Audit 
Controls 
ES Stove'̂  
ES Oven 
ES Dryer and Washers 
Solar Water 
HE Water Heater 

20% 
10% 
50% 
20% 
10% 
10% 
10% 

1% 
5% 

$1,000 
$20,000 

$1,300 
$8,000 
$4,000 
$5,000 
$4,000 

$30,000 
$3,500 

600 
2560 

640 
2400 
1280 
1280 
640 

1600 
600 

10 
20 

5 
15 
15 
15 
15 
25 
15 

'̂  Bundle includes ES fryer, griddle, and infrared products 

Multi-Family Building Ener 
Showerheads 
Furnace Tune 
Furnace Repair* 
Wall Insulation 
Ceiling Insulation 
Education 
New Furnace^ 
Duct Seal 
House Seal 
Thermostat 

60% 
60% 

5% 
5% 

10% 
30% 
10% 
50% 
50% 
30% 

ev Efficiency Program 

$25 
$75 

$200 
$1,000 

$500 
$25 

$1,100 
$200 
$300 
$120 

27 
30 
80 

140 
50 
40 

200 
41 
47 
35 

10 
3 

10 
20 
20 
4 

20 
13 
13 
13 

* Repair burner and/or heat exchanger 
^Bundle includes WH, boilers, and boiler tune up. 

Energy Efficient Builder Program 
Solar Siting 
ES ConshTict̂  

60% 
90% 

$200 
$2,000 

120 
350 

50 
50 

^Includes HE windows 

Note: HE = High Efficiency; WH = Water Heat; ES - Energy Star 
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GLOSSARY O F T E R M S AND ABBREVIATIONS 

Natural Gas and Energy Units and Abbreviations 
cubic foot (cf)—basic unit of natural gas delivery = -1,030 Btu 
Mcf = thousand cubic feet 
ccf = hundred cubic feet 
MMBtu = million British thermal units 
therm = 100,000 Btu 
Decatherm = 10 therms = 1 MMBtu 
billion cubic feet (Bcf) = - trillion Btu 
trillion cubic feet (Tcf) = -Quad 
MBH = million Btu/hour 
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EXECUTIVE SUMMARY 

The year 2003 marked a dramatic tum-around in the situation regarding the U.S. natural gas 
market. After many years of very low prices, there has been roughly a doubling of gas prices in 
the wholesale market. According to industry experts, the United States faces a prolonged period 
of dramatically elevated prices and potential supply problems. The circumstances are severe 
enough that even Federal Reserve Chairman Alan Greenspan has testified before Congress on 
the very real threat this situation poses to the health of the U.S. economy. 

In the face of these developments, there has been considerable re-awakened interest in the 
subject of natural gas energy efficiency programs. At the federal level, even the Secretary of 
Energy has noted that there must be an emphasis on conservation and energy efficiency. At the 
state level, many regulatory commissions and utilities are re-examining opportunities for natural 
gas efficiency programs after having let such efforts fade during the lengthy period of low gas 
prices during the 1990s. 

In response to these developments, ACEEE launched an expedited project to identify and profile 
exemplary existing natural gas energy efficiency programs. The objective was to provide 
policymakers, regulators, and utilities that were interested in initiating or expanding natural gas 
efficiency efforts with practical models of proven successful gas efficiency programs. 

After an extensive nationwide search, ACEEE selected a total of 29 programs to profile as 
representative of outstanding natural gas efficiency programs. We also selected 5 "special case 
studies" as noteworthy examples of comprehensive program portfolios and/or multi-utility 
collaboratives. Programs exist for all types of customers and for all principal natiu-al gas end-use 
technologies, providing a variety of products and services to help customers increase their energy 
efficiency. 

While we found many good models of natural gas efficiency programs worthy of emulation by 
others, we also found that such programs tend to be concentrated in a relatively few number of 
states. This means that there is a lot of room for expansion of such efforts. 

We recommend offering natural gas energy efficiency programs to customers in areas not 
presently served or underserved by such programs. Improved efficiency is a concrete step 
customers can take to offset price increases, but decades of experience suggest that they won't 
necessarily take such a step without the presence of energy efficiency programs. 

We urge policymakers and regulators to take the initiative to facilitate natural gas energy 
efficiency programs. Utilities can also take action themselves to provide energy efficiency 
programs, but they typically need support from their regulators to make such programs feasible 
and effective. Therefore, in addition to profiling specific programs, this report also provides 
information about policy and regulatory mechanisms that leading states use to encourage and 
require utility natural gas energy efficiency programs. 

I l l 
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BACKGROUND 

Context for this Project 

Over the past two years, natural gas prices in the United States have increased dramatically, and 
industry experts warn that the problem may persist for quite some time. A recent report to 
Energy Secretary Spencer Abraham prepared by the National Petroleum Council (NPC 2003) 
observes that "there has been a fundamental shift in the natural gas supply-demand balance that 
has resulted in higher prices and volatility in recent years" (p. 16), and concludes that natural gas 
prices could average between $5 and $7 per 1,000 cubic feet for years to come without 
significant advances in energy efficiency. (That would be about double the cost of natural gas 
from only a couple years ago.) 

In the face of these dramatic developments, interest in natural gas enet^ efficiency has been 
growing rapidly. Utilities and states that had allowed energy efficiency efforts to languish during 
the extended period of low natural gas prices during the 1990s are showing renewed interest in 
energy efficiency. In response to these developments, ACEEE launched this expedited project to 
identify and profile exemplary natural gas energy efficiency programs. The goal is to provide 
practical and successful program models to emulate, for those states/utilities that wish to initiate 
or expand their natural gas energy efficiency efforts. 

The Importance of Demand 

The situation with respect to natural gas today is a textbook case of fundamental economics. 
Demand for natural gas has risen steadily, driven by large increases in its use for electric power 
generation and residential hearing. Over 60 million American households now use natural gas to 
heat their homes, up from 48 million in 1987. In the electric power sector, 90% of all new power 
plants constructed in recent years use natural gas, largely because of its clean-buming 
characteristics and the perceived generally ample domesfic supplies historically—a situation now 
apparently changing. 

While demand has increased steadily, supply has not kept up an equivalent growth rate. 
According to the National Petroleum Council report, production from traditional U.S. and 
Canadian sources has reached a plateau. Production volume from North American gas fields is 
declining at an annual rate of more than 25%. This means that companies need to increase their 
drilling activity just to try to find sufficient new supplies to maintain steady volumes of 
production. 

Despite increased exploration activity. North American supplies of natural gas have not kept 
pace with increased demand. The result is a tightening market—constrained supplies and higher 
prices. One concrete sign of this market imbalance occurred in the spring of 2003 when the 
amoimt of natural gas in storage dropped to its lowest level since the federal govemment began 
tracking these data in 1976. New technologies and infrastmcture—such as to accommodate 
liquefied natural gas—offer some promise to ease supply problems, but this type of development 
is years away from practice. Even development of a natural gas pipeline from Alaska to the 
lower 48 states would only offer modest relief from the constrained supply outlook—and again, 
such a development would be years away even if the decision is made to proceed with this 
project as a result of pending federal energy policy legislation in Congress. 
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Prices already have responded to supply constraints. In September 2003, the spot price for 
natural gas was over $4.50 per 1,000 cubic feet—which was about 50% higher than a year 
earlier. Consumer prices for natural gas rose sharply during the winter of 2002-03—in some 
cases almost doubling. Many residential consumers have not become aware of the increases in 
natural gas prices that began in the fall of 2002 because they are on fixed-cost annual contracts. 
Residential retail prices for 2003-04 are projected to be $2 per thousand cubic feet (Mcf) higher 
than for 2002-03, with the higher prices projected to persist for at least the next four years. 
These residential consumers will begin to experience the price increases this fall with a national 
average 36% increase in natural gas bills. 

The National Petroleum Council's report echoes this price outlook, concluding that natural gas 
prices could be $5-7 per 1000 cubic feet for years to come without significant policy acfions. 
The report also predicts that U.S. demand is likely to reach over 30 trillion cubic feet per year by 
2025, a significant increase from today*s demand of about 23 trillion cubic feet per year. (It is 
noteworthy that these scenarios presume no significant advances in energy efficiency.) 

Clearly, the outlook for consumers and the overall economy is not bright. There are few options 
to switch to less expensive fuels in most applications where natural gas is used as a fiiel. 
Homeowners can't readily switch their fiimaces to use other fuels. And electric power generators 
based on natural gas also aren't readily and economically switched to other fliels, even if such a 
switch would be possible. 

In a response to the National Petroleum Council's report. Energy Secretary Spencer Abraham 
observed, "What this report makes utimistakably clear is that major challenges face us with 
respect to natural gas. Increasing demand for natural gas, coupled with decreasing domestic 
supply, will mean price volatility and a potentially serious drag on the nation's economy" 
(Reuters 2003). Federal Reserve Board Chairman Alan Greenspan echoed these concems in 
testimony to Congress in the summer of 2003. 

What can be done to brighten this outlook for consumers? The answer lies with this textbook 
case of market economics—reduce demand through energy efficiency and conservation. As the 
National Petroleum Council concludes in its report, in the very near term, reducing demand is the 
primary means to keep the market in balance because of the lead times required to bring new 
supply to maricet (NPC 2003). 

Energy Secretary Spencer Abraham concurs. In a letter to Senate Minority Leader Tom Daschle 
(Abraham 2003), the Secretary stated, "Over the next 12 to 18 months, there are only limited 
opportunities to increase supply... therefore, the emphasis must be on conservation, energy 
efficiency and fuel switching." 

Recent research by ACEEE and the Environmental and Energy Analysis, Inc. (Elliott et al. 2003) 
clearly shows the benefits of an increased emphasis on energy efficiency and conservation to 
reduce demand, along with parallel efforts to increase use of renewable energy. Results of this 
analysis are that modestly reducing both natural gas and electricity consumption along with 
accelerating installation of renewable energy generation can dramatically affect natural gas 
prices and availability. Such actions could stabilize natural gas prices and save gas and electricity 
consumers billions of dollars. The researchers analyzed the potential impacts of aggressive but 
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readily achievable energy efficiency programs and renewable energy resources in the lower 48 
states. 

That research by ACEEE and EEA suggests that nationwide efforts in just 12 months could 
reduce natural gas consumpfion by 1.9% from the base case and could reduce electricity 
consumption by 2.2%. Such reductions could in turn lead to a 20% reduction in wholesale 
natural gas prices. In the longer term, the researchers project that America can reduce electricity 
consumption by 3.2% and natural gas consumpfion by 4.1%, and increase renewable generation 
from 2,3 to 6.3% of national generation by 2008, which would lower wholesale natural gas 
prices by 22%. National retail savings to residential, commercial, and industrial consumers 
would exceed $75 billion for the five-year period of 2004-2008. The researchers also examined 
state and regional impacts. They found that reducing energy consumption and increasing 
renewable energy generation in just one state or region can result in dramatic wholesale price 
reductions on the order of 5 to 7% in the region (Elliott et al. 2003), 

Using Energy Efficiency and Conservation To Combat the Crisis 

Energy efficiency is clearly a concrete step that can be taken immediately to combat the 
problems looming with the price and supplies of natural gas for the winter of 2003-04. Energy 
efficiency can also play a key role in a broader overall strategy to address our nation's fiiture 
natural gas needs. Other elements in such a strategy will include greater use of renewable energy 
generation and more efficient power generation. 

The ACEEE and EEA research also notes that no single policy strategy will achieve the results 
outlined in their analysis. Rather, they conclude that a portfolio of strategies is most likely to 
achieve quick and sustained saving fixim energy efficiency and renewable energy resources. 
These strategies include: 

• Creating energy efficiency performance targets for utilifies and/or expanding public 
benefits funds 

• Expanding federal fimding for energy efficiency and renewable energy programs at DOE 
and EPA 

• Expanding, updating, and making more stringent appliance efficiency standards 
• Expanding and making more stringent energy efficiency provisions in building codes 
• Increasing supf)ort for clean and efficient distributed generation 
• Adopting renewable energy portfolio standards 
• Raising public awareness through a state and nafional campaigns 

An important component of the above portfolio of strategies is an increased level of activity for 
individual utility and related state programs that promote natural gas end-use efficiency. If 
energy efficiency is to be part of the solution to the looming natural gas crisis, regulators, policy 
makers, utility managers, and related energy professionals need to be able to build on past 
success with such programs. Identifying and profiling examples of highly successful programs as 
a means to document this past success and encourage greater level of program activity is the 
genesis and overall objecfive of this report. 
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RESEARCH OBJECTIVES AND METHODOLOGY 

ACEEE conducted a nationwide search and review of utility sector natural gas energy efficiency 
programs and associated regulatory and policy mechanisms. This research project had two 
primary objectives: 

1. Provide a catalog and detailed description of the best programs available for saving 
natural gas through enei^y efficiency improvements. 

2. Provide a review and summary of specific policy and regulatory mechanisms currently 
being used by state policymakers and regulators to encourage and support efforts by 
natural gas utilifies to provide energy efficiency services to their customers. 

This report presents the findings of this project to identify and document "best practices" for the 
design and implementation of natural gas efficiency programs. The intent of this report is to 
provide regulators, policy makers, and program administrators with a guidebook of practical, 
state-of-the-art information about energy efficiency programs that can be used effectively to 
yield critical natural gas savings in an expedited time frame. Applying the lessons learned from 
over two decades of experience with natural gas efficiency programs can play a key role in 
developing and implementing new and revised programs to address the looming crisis with 
natural gas prices and supplies. 

We used the following data collection methods: 

• A screening survey of all 50 states 
• Interviews with national experts 
• A public solicitation of program nominations 
• Review of appropriate policy and program documentation 
• Interviews with representatives of programs selected for the "best practices" catalog and 

from states with noteworthy policy/regulatory mechanisms for supporting natural gas 
efficiency programs 

We summarize the objectives and tasks performed for each of these data collection methods 
below. 

1. Screening survey of all 50 states: We conducted an initial state screening survey to 
determine which states have utility-related (including public benefit fimd supported) 
natural gas energy efficiency programs, and to identify appropriate contact persons for 
obtaining additional information. We pursued follow-up contacts as necessary to get 
initial descriptive information about programs and regulatoiy or policy mechanisms in 
place to support these programs. 

2. Interviews with national experts: We contacted various national experts and industry 
observers who are familiar with utility-related energy efficiency activities around the 
country, and interviewed them regarding their suggestions for exemplary natural gas 
energy efficiency programs and noteworthy policy/regulatory mechanisms for facilitating 
such programs, 

3. Public solicitation of program nominations: ACEEE broadly solicited nominations for 
exemplary natural gas programs, including placing a notice on our Web site and e-

• 
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mailing a notice to our large e-mail list of government and industry contacts in the utility 
sector. 

4. Review of appropriate policy and program documentation: We obtained and reviewed 
appropriate documents and materials describing promising natiual gas energy efficiency 
programs and noteworthy policy/regulatory mechanisms, including evaluation reports. 
This material helped inform the selection of programs and policy mechanisms to be 
featured in the final report. 

5. Interviews with representatives of selected programs and state policy/regulatory 
institutions: For the programs and policies that we selected for inclusion in the report, we 
conducted interviews and other data collection to acquire the more detailed information 
necessary for the profiles that we present in this report (individual program profiles are 
given in Appendix B). 

RESEARCH RESULTS 

50-State Screening Survey 

At the outset of this research project, ACEEE conducted a natural gas energy efficiency 
screening survey with each of the 50 states and the District of Colmnbia. The screening survey 
was designed to both determine which states currently operate utility-ftmded natural gas energy 
efficiency programs and, for the states that do have programs, obtain contacts in each state 
familiar with those programs. 

Approach 

A list of initial survey contacts was identified based on state regulatory commission staff that 
ACEEE had worked with previously on other research projects. In cases where such individuals 
were not available, additional contact names were obtained from the National Association of 
Regulatory Utility Commissioners (NARUC) membership directory. When neither of these 
efforts resulted in a successful contact, we called the main commission telephone number and 
asked to be referred to someone familiar with utility natural gas energy efficiency programs in 
the state. Eventually, all 50 states and the District of Columbia were successfully surveyed 
through this combined methodology. 

Respondents were asked if the natural gas utilities in their states were currently fijnding energy 
efficiency programs. If the respondent answered affirmatively, he/she was asked how the 
programs are fimded and who administers them, and also for the name of a contact in the state 
that is familiar with program details. If the respondent stated that the natural gas utilities m 
his/her state were not currently offering energy efficiency programs, he/she was asked if there 
has been any discussion at the commission about starting programs in response to recent 
increases in natural gas costs. 

Screening Survey Results 

A summary of the responses is presented in Table I. The survey found that less than half of the 
states have utility ratepayer-ftmded energy efficiency programs for natural gas. Out of the 51 
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Table 1: Natural Gas Screenlnct Survey 

State 

/Vlabama 
Alaska 
Arizona 
Arkansas 
Califomia 
Colorado 
Connecticut 
Delaware 
District of Columbia 
Florida 
Georgia 
Hawaiî  
Idaho 
Illinois 
Indiana^ 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Matyland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jereey 
New Mexico 
New York^ 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 

Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 

Does State Have 
N6 EE Programs? 

No 
No 
Yes 
No 
Yes 
No 
No 
No 
No 
Yes 
No 
N/A 
Yes 
Yes 
No 
Yes 
No 
No 
No 
No 
Yes 
Yes 
No 
Yes 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 
No 
Yes 

Yes 
No 
Yes 
No 
No 

Who Administers 

Utilities/Enerqv Office 

Utillties/3rd parties 

7 
Utilities 

Utilities 
State 

Utilities 

Utilities 
Utilities, contractors 

Utilities 

Utilities 

Utilities 
Utilities 
Utilities 

State (NYSERDA) 

Utilities and also the 
Energy Tmst of 

Oregon 
Utilities/nonprofits 

Utilities 

Is Commission Discussing 
Starting 

Programs? 
No 

No 

No 
No 
No 
No 

No 

No 
No 

Yes 

No 

No 
Yes 

No 

No 

No 
No 
No 

No 

No 
No 
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State 

Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

N/A 
No 
Yes 
Total 

Does State Have 
NG EE Programs? 

No 
No 

Yes 
No 
Yes 
Yes 
Yes 
No 

1 
28 
22 
51 

Who Administers 

Utilities 

Utilities 
Utilities 
State 

Is Commission Discusslng 
Startlng 

Programs? 
No 
Yes 

Yes 

No 

21 
4 

25 
Hawaii does not use natjral gas 

^ Small utility settlement pending. 
^ NYSERDA has some fuel-neutral programs that save natural gas. 

respondents to the survey, 22 confirmed that they currently have utility-fijnded natural gas 
efficiency programs in their states.' In 19 of those 22 states, the utility companies have the 
primary role in administering the natural gas efficiency programs. In the remaining three states 
(Illinois, New York,̂  and Wisconsin), the programs are funded through utility rates but are 
administered by a state agency. 

Twenty-eight, or 55%, of the respondents stated that they do not currently have utility-funded 
natural gas programs in their states. Twenty-four of those states responded to the question 
regarding whether their state was discussing starting utility-funded natural gas energy efficiency 
programs in response to increasing natural gas costs. Four of those 24 (17%) respondents 
answered that this issue is currently under discussion in then* states. 

In addition to providing a brief overview of utility natural gas energy efficiency activity around 
the nation, this survey helped the project to identify states and individuals to contact in order to 
seek to locate exemplary natural gas energy efficiency programs to profile in this report. 

To provide a more visual illustration of the geographic distribution of states involved in natural 
gas efficiency. Figure 1 presents a map where those states with active utility-related natural gas 
energy efficiency programs are shaded. 

' Admittedly, a number of those stales have fairly modest natural gas aiergy etficiency efforts. States with some of 
the most significant programs include Califomia, Massachusetts, Minnesota, New Jersey, Oregon, Vermont, 
Washington, and Wisconsin. 
^ Technically, NYSERDA in New York operates electric energy efficiency programs. However, its enei^ 
efficiency programs are operated In a fuel-neutral manner, and as a result, some programs have significant natural 
gas savings as well. 
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Figure 1: States with Natural Gas Utility-Funded Energy Efficiency Programs 

Legislative and Regulatory Mechanisms 

Past research has abundantly demonstrated that some type of legislative and/or regulatory 
requirement and funding mechanism is an essential ingredient for any significant utility energy 
efficiency program effort to occur (e.g., see Cowart 2001; Kushler & Suozzo 1999; and Kushler 
& Witte 2001). In order to help facilitate further natural gas energy efficiency program efforts in 
the United States, this project sought to identify and describe the legislative/regulatory 
foundations underlying exemplary energy efficiency programs that are being successfully 
delivered in the field today. 

Approach 

There were two primary sources used to identify the examples of legislative/regulatory 
frameworks for natural gas energy efficiency that we present in this report. First, in our 
interviews with national experts, we asked for their suggestions regarding noteworthy state 
legislative/regulatory policies we should examine. Second, in doing the research to identify the 
exemplary energy efficiency programs that we profile in this report, it was possible to identify a 
group of what might be considered "leading states" in the area of utility-sector natural gas energy 
efficiency programs. (These states include California, Massachusetts, Mitmesota, New Jersey, 
Oregon, Vermont, Washington, and Wisconsin.) We decided to present summary information 
about the legislative/regulatory foundation for natural gas energy efficiency in each of those 
states. 
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We then used interviews and written surveys with appropriate contacts (e.g., state regulatory 
staff, utility personnel, etc.) to obtain the descriptive information regarding the 
legislative/regulatory framework behind their natural gas energy efficiency programs. 

Results 

Table 2 presents summary data for eight states and one Canadian province regarding their 
legislative and regulatory framework for utility natural gas programs. These nine jurisdictions 
were chosen because they were the leading areas identified in this study in terms of utility natural 
gas energy efficiency efforts. 

Information is provided in the table regarding four categories of legislative/regulatory structure: 

1. whether there is a legal requirement in the state to provide natural gas energy efficiency 
programs; 

2. whether there is an approved program cost-recovery mechanism in place; 
3. whether there is a mechanism for the utility to earn shareholder incentives for good 

performance with its natural gas energy efficiency program; and 
4. whether there is a mechanism in place for utilities to recover "lost revenues" resulting 

from their natural gas energy efficiency programs. 

The results presented in Table 2 reveal some significant patterns among these leading 
jurisdictions for natural gas energy efficiency. Firsts seven of the nine jurisdictions have some 
type of legal requirement for utility funding of natural gas energy efficiency programs, and the 
other two have strong regulatory encouragement for such programs. All nine jurisdictions have 
some type of explicit mechanism in place to assure cost-recovery for natural gas energy 
efficiency program expenditures. 

These two key features (i.e., a legislative/regulatory requirement for funding and a mechanism 
for cost-recovery) have been characterized elsewhere (e.g., Kushler & Witte 2001) as crucial 
threshold conditions for significant utility energy efficiency efforts to occur, and the results of 
this study would seem to bear that out. 

Beyond those minimum conditions, the observations regarding other regulatory mechanisms are 
somewhat mixed. Three of the nine jurisdictions have some type of utility shareholder incentive 
mechanism and two of those also have a lost revenue recovery mechanism (plus one other 
jurisdiction has a decoupling mechanism). While we received some good anecdotal feedback 
about the usefulness and desirability of those mechanisms, their presence in only a minorify of 
these leading jurisdictions suggests that they are enhancements rather than minimiun threshold 
conditions for achieving successful natural gas energy efficiency programs. (Nonetheless, we do 
support the use of some incentive mechanism beyond simple cost-recovery as a way to help 
encourage maximum effectiveness on the part of the program administrator.) 

In addition to this "at a glance" summary, further details about the legislative/regulatory 
framework for natural gas energy efficiency programs in each of these nine jurisdictions are 
provided in Appendix A. 
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State 

CA 

MA 

MN 

NJ 

Ontario, 
Canada 

OR 

WA 

Table 2: Summary of Legislative and 
Legal 

Requirement 
Yes (required 
by statute) 

No 
(encouraged 
by 
regulators) 

Yes (required 
by statute) 

Yes (required 
by statute) 

Yes (Ontario 
Energy 
Board order) 

Yes (for 
residential 
gas space 
heat 
customers; 
for others, EE 
efforts are 
encouraged 
by PUC) 

No 
(encouraged 
by 
regulators) 

Cost-
Recovery 

Yes (gas 
public 
purpose 
surcharge) 
Yes 
("conservation 
charges" 
approved in 
company-
specific 
regulatory 
cases) 
Yes (gas 
utilities 
required to 
spend 0.5% 
of revenues) 
Yes ("societal 
benefits 
charge" on 
customer 
bills) 
Yes (included 
in rates, also 
has 
a "DSM 
Variance 
Accounf 
to reconcile 
over- and 
under­
spending on 
EE by utility) 
Yes (thru 
balancing 
accounts, but 
largest gas 
utility has a 
surcharge for 
EE with funds 
transferred to 
a state 
agency) 
Yes (covered 
in utility-
specific 
regulatory 
orders) 

Shareholder 
Incentives 

No 

Yes (some 
gas utilities 
do have 
incentive 
mechanisms) 

Yes 
(Commission 
approved 
mechanism) 

No (used to; 
no current 
mechanism) 

Yes (one 
major utility 
has 
a shared 
savings 
mechanism 
(SSM) with 
+ and-
incentives) 

No 

No 

Reaulatory Mechanisms 
Lost^Revenue 

Recovery 
No 

Yes (most 
utilities 
have some 
recovery 
mechanism) 

No (used to, 
was replaced 
by 
incentive 
mechani^n) 
No (no current 
authorization, 
issue is under 
review) 

Yes (a lost 
revenue 
adjustment 
mechanism) 

Yes (although 
now N/A for 
the largest gas 
utility, which 
has 
decoupling) 

No 

Other 
Mechani^ns 

Also a system benefit 
charge for low-income 
energy efficiency 
programs 
Statute requires 
statewide energy audit 
program. Funded by 
small customer charge, 
administered by state. 

No 

No 

No 

Utilities required by 
Statute to provide free 
energy audits and 
loans/rebates for 
residential gas space heat 
customers. 

Commission requires 
"least cost planning,' 
comparing energy 
efficiency to gas 
purchasing options. 

10 
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State 

VT 

W! 

Legal 
Requirement 
Yes (required 
by statue and 
regulatory 
orders) 

Yes 
(required by 
statute) 

Cost-
Recovery 

Yes (included 
In rates and 
reviewed In 
rate cases) 

Yes 
(certain 
funding 
amounts 
must by 
transfen"ed by 
utilities to the 
state public 
benefits EE 
program) 

Shareholder 
Incentives 

No 

N/A 
(programs 
are 
administered 
by a 
state 
agency) 

Lost-Revenue 
Recovery 

Yes (net lost 
revenues are 
eligible for 
recovery in 
rates cases) 
No 

Other 
Mechanisms 

The electricity energy 
"efficiency utility" in VT 
operates programs that 
also produce gas savings. 

Statute allows utility to 
spend more on EE, 
beyond the minimum it 
must send to the state, if it 
wishes. 

Exemplary Natural Gas Efficiency Programs 

One of the main objectives of this project was to Identify and profile examples of outstanding 
natural gas efficiency programs— t̂hose in place that are highly successful in improving the 
energy efficiency of customer end-uses. Such examples demonstrate the real benefits of energy 
efficiency for customers and natural gas companies, as well as related manufactiu-ers, suppliers, 
and contractors of energy-efficient products and services. These examples also offer models of 
the best practices in place today for programs serving natural gas customers. For areas not served 
by such programs, these models are worthy of emulation and could facilitate rapid and successful 
development of similar programs in such areas. In this way, successful program designs and 
results can be replicated, assuring that greater numbers of natural gas customers have access to 
programs and services that can help them reduce their natural gas costs through improved energy 
efficiency. 

In this section we discuss our efforts to identify and profile exemplary natural gas programs. We 
also discuss our observations and analysis of the set of programs that we selected. 

Approach 

In the late summer and early fall of 2003, ACEEE issued a widespread "call for nominations" for 
exemplary natural gas efficiency programs via a number of channels, including: 

• program contacts from our prior best practices project (completed early in 2003, this 
project included some programs that provided both electricity and natural gas efficiency, 
although most programs were electricity-only—see York & Kushler 2003); 

• contacts with other organizations involved with energy efficiency programs and issues, 
for example, the Consortium for Energy Efficiency's Natural Gas Committee; 

• contacts from participants in ACEEE events, such as the National Conference on Energy 
Efficiency As a Resource that was held in June 2003; 

• contacts with energy efficiency program experts; and 

n 
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• 

• contacts made with regulatory staff as part of our survey work to identify states where 
natural gas efficiency programs are offered. 

Compared to ACEEE's prior best practices study, this process was more focused on a SF)ecific 
pragmatic objective—identifying a set of programs that would serve as excellent models for 
other states and utilities to emulate if they were interested in initiating or expanding their natural 
gas efficiency efforts. Our mission was therefore somewhat narrower than in the previous 
project. In addition, the starting set of program possibilities is much smaller for natural gas 
programs as compared to programs that target electric end-use efficiency; there simply are fewer 
programs that address natural gas efficiency. 

We sought programs specifically that address the primary consumer end-uses of natural gas: (1) 
space and water heating for buildings (residential and commercial); and (2) process heating for 
industry. We also sought programs illustrative of different types of organizations that fimd, 
administer, and implement such programs (e.g., investor-owned utilities, mimicipal utilities, and 
state agencies involved in administering public benefits energy efficiency programs). We looked 
both for long-established and relatively new programs. We also looked for variety in the 
approaches and services offered to yield improved efficiency of natural gas end-uses. 

After we had identified a set of candidate programs, which came via both external nominations 
and internal recommendations, we acquired basic information on each program. We asked for 
the following information to be included with program nominations: 

• program name 
• organization (administrator and/or implementor) 
• contact person (program manager) name, phone number, and email address 
• program synopsis/summary: customers served, services provided, history 
• program results (participants, market share, energy impacts, etc.) 
• reasons why program is exemplary 

We supplemented this self-reported information with other independent sources, such as 
evaluation reports or surveys with recognized experts familiar with best practices. 

ACEEE staff made the final selections of programs to featiue in this repyort. We considered a 
number of criteria for our selections, namely: 

• Positive energy savings impact: Demonstrated ability of the program to deliver 
substantial immediate or near-term therm savings from energy efficiency. Programs 
could be noteworthy due to overall total magnitude of impact (i.e., very large programs) 
or in terms of amount of impact per dollar spent (i.e., very cost-effective programs). 

• RepHcability: Programs that are well documented and have characteristics amenable to 
easily replicating the program design in other settings. 

• Evaluation results: Programs that have used good quality ex post facto 
evaluation/verification methodologies to document savings impact and/or market effects 
achieved by the program received more favorable consideration than those for which 
good quality evaluation results were not available. 

12 
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• Qualitative assessment: Achievements of the program in terms of noteworthy program 
implementation performance, customer participation, participant satisfaction, stakeholder 
support, etc. also were factors considered. 

Results: Programs Selected 

We selected a total of 29 programs to profile as representative of outstanding natural gas 
efficiency programs. We also selected 5 "special case studies" as noteworthy examples of 
comprehensive program portfolios and multi-party collaboratives. Together these 34 profiles 
paint a comprehensive picture of the types of programs available to provide to natural gas 
customers, from low-income single-family households to large industrial facilities. Table 3 
provides a categorized list of the full set of programs selected in this project. Appendbt B 
contains summary profiles of each program selected, including basic descriptions, backgrounds, 
results, lessons learned, and contact information. 

Program Characteristics and Common Traits 

Targeted End-Uses and Technologies 

ResidentiaL For residential customers, programs target the two primary natural gas end-uses: 
space and water heating. Technologies and measures for improving space heating efficiency 
include weatherization (reducing heat losses through the building envelope by reducing air 
infiltration and increasing insulation levels), installation of energy-efficient windows, duct 
sealing/insulating, high-efficiency fumaces and boilers, and improved controls, such as with set­
back thermostats. 

Measures to reduce natural gas use for water heating can either address hot water supply or 
domestic uses of hot water. Measures that can improve the efficiency of hot water supply include 
installation of energy-efficient water heaters, adding insulation to existing water heaters that are 
under-insulated, adding insulation to hot water supply pipes, and reducing set-points of water 
heaters. Measures to reduce demand for domestic hot water include resource-efficient clothes 
washers, energy-efficient dishwashers, faucet aerators, and low-flow showerheads. 

Commercial/industrial. C/I efficiency measures offered by programs also target space heating 
and water heating, but also address process energy use, which can be the dominant end-use of 
energy for many C/I customers. For space heating, the primary technologies targeted are more 
efficient boilers and HVAC equipment, including control systems. In new construction, 
programs may target more efficient building envelopes and related means to reduce space 
heating demand. 

Improving energy efficiency for process energy use also may involve improved efficiency of 
boilers and control equipment. Measures might also be promoted to reduce energy losses 
associated with end-uses, such as for gas-saving commercial kitchen exhaust hoods. 

13 



Responding to the Natural Gas Crisis, ACEEE 

Table 3: Exemplary Natural Gas Energy Efficiency Proqrams 

Program Name Organization{s) Stateor 
Province 

End-Use 
Technologies Services 

Residential Retrofit 1 
HomeBase 
Retrofit Program 

Residential 
Weatherization 
Program 
Home 
Perfonnance 
with ENERGY 
STAR® 

Vennont Gas 
Systems, Inc. 

KeySpan Energy 
Delivery 

New York State 
Energy Research 
and Development 
Authority 

VT 

MA, NH 

NY 

Fumaces, 
boilers, water 
heaters 
Space heating 

Whole house 
weatherization 

Technical services, 
financial incentives 

Weatherization 

Technical services, 
incentives and financing 

Residential Audit 
Residential 
Home 
Performance 
Audit Program 

CenterPoint 
Energy 
Minnegasco 

MN Space heating Advanced energy audit, 
including infrared scan, 
combustion safety test 
and blower door testing 

Residential Space Heatinq Equipment 
Joint Gas & 
Electric High 
Effidency 
Furnace Rebate 
Program 
High Efficiency 
Fumace 
Program 
High Effidency 
Furnace 
Programs 
HomeBase 
Equipment 
Replacement 
Program 

GasNetworks® 

NW Natural 

Gaz Metro 

Vermont Gas 
Systems, Inc 

MA 

OR 

Quebec 

VT 

Space heating 

Space heating 

Space heating 

Fumaces, 
boilers, water 
heaters 

Coonjinated marketing 
and finandal incentives 
for new product 
purchases 

Marketing, financial 
incentives 

Mariceting and 
incentives for 
reolacement sales 
Financial incentives 

Residential Windows 1 
ENERGY STAR® 
Residential 
Windows 
Program 

Northwest 
Energy Efficiency 
Alliance 

OR, WA, 
ID, MT 

Space heating Market transformation: 
marketing and working 
with manufacturers 

Residential New Construction 1 
ENERGY STAR® 
Homes 

New Jersey 
ENERGY STAR® 
Homes 
Vermont 
ENERGY STAR® 
Homes 

Joint 
Management 
Committee 
(Massachusetts) 
New Jersey 
Clean Energy 
Program 
Efficiency 
Vermont and 
Vennont Gas 
Systems, Inc. 

MA 

NJ 

VT 

Space and 
water heating 

Space and 
water heating 

Space and 
water heating 

Marketing assistance, 
financial incentives, 
technical services 

Marketing assistance, 
financial incentives, 
technical services 
Marketing assistance, 
financial incentives, 
technical services 

• 

14 
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Program Name Organ lzatlon(s) 

Residential Low-Income Single Family 
Low-Income 
Gas Program 

Non-profit 
Affordable 
Housing 
Project 

Low-Income 
Usage 
Reduction 
Program 
(LIURP) 
New Jersey 
Comfort 
Partners 
Program 

NSTAR Gas 
Company 

CenterPoint 
Energy 
Minnegasco, 
Habitat for 
Humanity, 
Project for Pride 
in Living, and the 
Greater 
Metropolitan 
Housing 
Corporation 
National Fuel 

New Jersey 
Clean Energy 
Program 

State or 
Province 

End-Use 
Technologies Services 

f 
MA 

MN 

PA 

NJ 

Space and 
water heating 

Space and 
water heating 

Space and 
water heating 

Space and 
water heating 

Weatherization, heating 
system check, safety 
inspection 
Financial incentives for 
efficient mechanical 
equipment; training and 
education 

Heating system safety 
check, energy audit, 
education, 
weatherization, post-
Inspection 
Weatherization, 
education, direct 
installation, safety test 

Residential Multlfamlly 
Multifamlly 
Low-Income 
Program 

Apartment and 
Condo 
Efficiency 
Services 

Efficiency 
VemiOTit, 
Vermont Gas 
Systems, Inc. 
and the 
Buriington 
Electric 
Department 
Focus on Energy 

VT 

WI 

Fuel-blind, 
space and 
water heating 

Space and 
water heating 

Technical assistance, 
financial incentives 

Technical assistance, 
financial incentives 

Residential Appliances 1 
ENERGY 
STAR® 
Products 

V\̂ sconsin 
Energy 
Conservation 
Corporation 

WI Residential 
appliances 
(water heating) 

Marketing and 
incentives for new sales 

Commercial/Industrial Technical Assistance and Demonstration j 
New York 
Energy Smart®" 
FtexTech 
Program 

New York State 
Energy 
Research and 
Development 
Authority 

NY All NG and 
electricity end-
uses 

Technical assistance 
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Program Name 

Multifamily and 
C&I Building 
Practices and 
Technology 
Demonstration 
Program 

Organlzation(s) 

KeySpan Energy 
Delivery 

Stateor 
Province 
MA 

End-Use 
Technologies 

All NG end-
uses 

Services 

Financial incentives; 
technical assistance for 
tedinology 
demonstration 

Commercial/Industrial Building and Equipment Retrofit 1 
Workplace 
Equipment 
Replacement 
Program and 
Workplace 
Retrofit Program 
Flexible Gas-
Efficiency 
Portfolio 
Standard 
Boiler Efficiency 

Custom Process 
Rebate 

Vermont Gas 
Systems, Inc 

Avista Utilities 

Xcel Energy 

CenterPoint 
Energy 
Minnegasco 

VT 

WA 

MN 

MN 

Space, water, 
process 
heating, HVAC 

All NG end-
uses 

Boilers and 
boiler systems 
Process 
equipment 

Technical assistance, 
financial incentives 

Financial incentives 

Finandal incentives 

Financial incentives 

Commercial/Industrial New Construction 
New Jersey 
SmartStart 
Buildings® 
Energy Design 
Assistance 

Wori(Place New 
Construction 
Program 

New Jersey 
Clean Energy 
Program 
Xcel Energy, the 
Weidt Group, 
Herzog/Wheeler 
& Associates 
Vermont Gas 
Systems, Inc 

NJ 

MN 

VT 

All NG and 
electric end-
uses 
All NG and 
electric end-
uses 

All NG end-
uses 

Financial Incentives 

Technical assistance 

Technical assistance 
and financial incentives 

Commercial/Industrial Small Business I 
2002 Express 
Efficiency 

Pacific Gas and 
Electric Company 

CA All NG and 
electric end-
uses 

Finandal incentives 

Special Case Studies: Comprehensive Portfolios and Collaboratives 1 
Large Utility 
Effort through 
Multiple Local 
Distribution 
Companies: 
Comprehensive 
Program 
Portfolio 
Single Investor-
Owned Utility: 
Comprehensive 
Program 
Portfolio 

KeySpan Energy 
Delivery New 
England 

Vermont Gas 
Systems, Inc 

MA, NH 

VT 

AH NG end-
uses 

Aii NG end-
uses 

Technical assistance, 
financial incentives 

Technical assistance, 
finandal incentives 
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Program Name 

Munidpal 
Utilities 
Collaborative 
Program: 
Co;7serve & 
Save 
Multi-party 
collaborative: 
Massachusetts 
Low Income 
Energy 
Affordability 
Network 

Regional Multi-
Utility 
Collaborative: 
Comprehensive 
Program 
Portfolio 

Organization's) 

The Triad: Austin 
Utilities, 
(Dwatonna Public 
Utilities and 
Rochester Public 
Utilities 
Massachusetts 
Department of 
Housing and 
Community 
Development in 
collaboration with 
KeySpan Energy 
Delivery New 
England 
GasNetworks® 

Stateor 
Province 
MN 

MA 

MA, NH 

End-Use 
Technologies 
All NG end-
uses 

Residential 
space and 
water heating 

All NG end-
uses 

Services 

Financial incentives for 
new pnxluct purchases 

Full package of low-
income serviceS" 
induding Wx 

Technical assistance. 
financial incentives 

Program Types 

Residential. To address space heating, programs generally take one of three approaches: (1) 
services to reduce heat losses through the building envelope; (2) marketing and incentives to 
promote the purchase and installation of more efficient heating supply, delivery, and control 
systems; and (3) marketing, incentives, and training to increase the number of new homes 
constructed that are more energy efficient than "standard" construction. Home weatherization 
programs clearly fall into the first category, and such programs exist both for low-income 
households and as fee-based services within the markets for home heating products and services. 
Our profiles include examples of each of these types of programs. 

Marketing and incentive programs for energy-efficient heating technologies are also common 
program approaches. We found numerous programs that provide direct financial incentives 
(rebates) to encourage customers to ptirchase energy-efficient fumaces and boilers. While clearly 
these incentives are important to program success, effective marketing is also key to program 
success to mcrease demand for these products and services. We also found training programs for 
both sales and technical staff often associated with these programs. Sales staff need to 
understand the benefits of the energy-efficient technologies and technical staff (such as 
equipment contractors) need training to be able to install and set-up the equipment properly so 
that the intended performance is achieved. 

Residential new construction programs are the third broad category of programs offered to 
consumers. Such programs address "whole house" energy efficiency—building envelope, space 
heating systems, water heating, appliances, and lighting. Use of "ENERGY STAR®" for 
branding homes that meet the program's standards is a common feature of new homes programs. 
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Commercial/industrial. CA programs parallel those for residential programs to a large degree. 
There are programs to (1) improve/upgrade efficiency of space and water heating systems and 
(2) improve whole building efficiency for new construction. Additionally, there are C/I programs 
that address process heating efficiency. 

C/I programs typically blend technical assistance with financial incentives. They also often 
include training, which may be for building owners and operators, as well as equipment suppliers 
and contractors. 

Company/Organization Types 

As documented in other research, the landscape of organizations offering energy efficiency 
programs has undergone extensive change in many states and regions. This transformation 
continues. The organizations involved with the set of programs that we selected offer a snapshot 
of the growing diversity of organizations involved with natural gas efficiency programs. These 
include "traditional" investor-owned utilities, municipal utilities, large integrated energy 
companies with multiple local distribution companies, govemment agencies, nonprofit 
organizations, mulfi-party collaboratives, energy efficiency "utilities," and private contractors. 

Approaches and Services Provided 

We found that integrated packages of services are common among leading natural gas efficiency 
programs. This is true across program types, fi'om those serving low-income residential 
households to those serving large industrial customers. The integrated pack^e of services may 
include marketing and consumer education, technical assistance (audits, economic/technical 
analysis of efficiency options, design recommendations, etc.), fitiancial incentives (principally 
rebates or financing), and follow-up quality assurance and verification of results. The best 
programs tend to have a single point of contact with customers, who in tum may access other 
program services and expertise as needed. But the customer may only work with a single person 
or small, weII-coordinated team to access the fijil range of products and services available, rather 
than having to contact one person for one service and another for a different service. 

Integration of services within a single program is common, but we also noted that this is a trait of 
entire portfolios of programs offered by single organization. Again, the emphasis is on having a 
single point of contact for program services from the customer's perspective. 

Most residential programs tend towards a prescriptive approach to services, including financial 
incentive amounts, but programs that offer some degree of technical assistance may provide 
some flexibility for adapting to unique circumstances. For marketing and mcentive programs, 
such as promotion of energy-efficient fumaces, generally the programs are entu^ely prescriptive; 
to get financial incentives, customers must purchase one of a set of qualified units. 

C/I programs typically are more flexible and customized, particularly as a function of the size of 
the customer's demand. Small C/I programs tend to be more prescriptive, like residential 
programs, while programs targeting larger C/I customers tend to offer more custom options (such 
as incentives paid on the basis of an established $/therm savings). Flexible, customized 
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approaches are especially important for larger customers, who tend to have more unique needs 
than smaller customers. 

Financial incentives are a common feature to affect customer purchase decisions for both 
residential and commercial/industrial customers. High-efficiency technologies for natural gas 
applications—fumaces, boilers, process equipment, controls, etc.—generally sfill carry a price 
premium over other technologies. While customers may recognize the long-term value of 
investing in the more efficient technologies, program experience is that financial incentives— 
principally rebates, although some below-market financing is also used—are still necessary to 
get customers to purchase these technologies. This seems to be true across customer types, fi^m 
the homeowner replacing a fumace to the industrial facility manager replacing a boiler. As the 
markets for such technologies develop and mature, incentive levels may be reduced or even 
eliminated entirely. The efficiency of qualifying technologies and units also may be periodically 
ratcheted upward as "standard" equipment itself becomes more efficient, which may occur 
through adoption of standards or market forces. 

Another common feature among leading programs is the prevalence of strategic partnerships and 
collaborations, which can improve program effectiveness and leverage resources. The most 
successfiil programs effectively work with key market actors—such as distributors, local 
suppliers/retailers, contractors, manufacturers, and allied organizations, such as govemment 
agencies, nonprofit service organizations, and trade groups. 

Related to strategic partnerships and collaborations are training and education as part of the 
program services. Many of the programs selected in this study offer training and educafion for 
suppliers, retailers, and contractors—even for programs primarily offering financial incentives as 
their key service. 

Evaluation 

Evaluation is a crifical element of successful programs. The programs selected and profiled in 
this study often represent several years of program evolution. The programs have used 
evaluations to assess performance and make improvements based on the feedback and analysis 
provided by such evaluations. Exemplary programs use evaluation strategically to support 
program goals and explicitly include evaluation plans withm broader program plans. Early in a 
program's life, the emphasis may be on process evaluation—assessing the quality of services and 
customer response to them, while later in the program's life, the focus may shift to impact 
evaluation—measuring total energy savings and other indicators of program performance, such 
as market share. 

Lessons Learned 

Our review and analysis of programs selected and profiled in this study revealed a number of 
general lessons learned, including: 

• Some newly created programs, as well as existing programs that were significantly 
"made-over," have achieved rapid success in the market. 
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• Some organizations have achieved success with a single program, while other 
organizations have achieved success with a comprehensive portfolio of programs and 
services. In the latter case, there likely are significant cross-over benefits from individual 
programs within the portfolio as customers have a greater number of options to meet their 
specific needs. 

• A factor in the success of long-standing programs is that they have had time to develop, 
mature, and earn consumer confidence, 

• Incentive levels need to be periodically evaluated—both from the perspecfive of 
changing avoided costs, but also relative to market conditions (including penetrafion rates 
and measure costs). 

• The best programs work as a catalyst within the target markets by working with existing 
market participants to make them successful according to their own specific objectives. 

• Regulatory support is a crucial factor in the success of natural gas energy efficiency 
programs, but is not the only motivation for regulated companies to offer programs. In 
many of the programs we profile, the companies also see value in helping their customers 
better manage costs and receive other benefits from energy-efficient technologies. In 
some cases, the companies themselves sought regulatory support of their programs in 
order to make them viable. To the extent that policy/regulatory interests and utility self-
interest can be aligned, energy efficiency programs have a better chance of flourishing. 

CONCLUSIONS 

Our research for this study shows that there clearly are a number of excellent programs being 
provided to natural gas customers to reduce their use of natural gas through efficiency 
improvements. Programs exist for all types of customers and for all principal natural gas end-use 
technologies. Some organizations offer comprehensive portfolios of services, while others may 
offer a single-focused program. 

While we found many good models of natural gas efficiency programs worthy of emulation by 
others, we also found that such programs tend to be concentrated in a relatively few number of 
states. Natural gas customers in most states, unfortunately, do not have access to such programs, 
thereby limiting their ability to reduce their energy costs through improved efficiency. This lack 
of energy efficiency programs also seriously hinders the ability of states and utilities to respond 
to the problem of higher natural gas market prices. As just presented in a new ACEEE study 
(Elliott et al. 2003), aggressive but readily achievable reductions in natural gas use can produce 
significant reductions in the market cost of natural gas (on the order of 10 to 20%), thereby 
benefiting all customers and the economy as a whole. 

The fact that natural gas efficiency programs tend to be concentrated in a relatively few states 
and regions means that there is a lot of room for expansion of such efforts, especially in light of 
impending natural gas price increases and possible supply constraints. Customers not currently 
served by programs will be looking for ways to reduce their energy costs as prices rise. The types 
of programs we profile in this study clearly offer tremendous opportunities for assisting 
customers in lowering their energy costs through efficiency improvements. Such programs 
demonstrate the real benefits of energy efficiency for individual customers, their utilities, and 
society as a whole. 
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RECOMIVIENDATIONS 

Natural gas customers are facing rapidly rising costs. This has significant adverse effects on 
individual customers as well as the broader economy. We recommend creating and offering 
energy efficiency programs to customers in areas not presently served by such programs, and 
expanding such efforts in areas where only limited programs currently exist. Improved energy 
efficiency is a concrete step that customers can take to offset price increases, but decades of 
experience with natural gas customers suggests that they won't necessarily take such a step 
without facilitation via energy efficiency programs. Moreover, the natural gas price problem 
creates serious societal costs as well, which strengthens the rationale for affirmative govemment 
policies to help address this problem through energy efficiency. 

Energy companies can take the initiafive themselves to offer their customers programs, but they 
also need support from their regulators to make such programs a reality. Regulatory support may 
come from a variety of mechanisms, which include program cost-recovery through rates, 
financial incentives for meeting established performance targets, and perhaps some type of "lost 
revenue" recovery or decoupling of profits from sales volume. 

Govemment agencies at the state or local level also can support, create, and implement programs 
to serve natural gas customers independently from utilities and other energy providers. We 
encourage states to consider enactment of public benefits programs to serve all energy 
customers, or to expand existing programs to include natural gas customers if they are not 
already included. 

There is little time to spare to create and expand programs to serve customers presently not 
served by efficiency programs. Generally, financial incentive programs can be created and 
implemented rather quickly, while programs offering technical assistance and related services 
take more time to develop and implement. Energy companies and regulators should examine 
existing programs to look for opportunities to expand services and increase the reach and impacts 
of such programs. 

The challenging natural gas market situation—higher prices and constrained supplies—is not 
likely to go away for years, if ever. Utility companies, governments, and related organizations 
should view natural gas efficiency programs as both a near-term and long-term element in an 
overall strategy of helping natural gas customers manage their energy costs, as well as helping 
our economy deal with higher market energy prices. Some actions can be taken now to address 
very near-term conditions, while other actions can be taken over the next few years to begin 
laying the foundation for long-term beneficial effects. This report presents many examples of 
successful energy efficiency programs that could be applied to each of those time frames. 
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APPENDIX A: SUMMARIES O F STATE P O L I C Y AND REGULATORY MECHANISMS 

SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State: California 

Overall policy and regulatory requirements 

1. Is there a requirement for utility natural gas energy efficiency programs? 

Yes—natural gas utility energy efficiency programs are required by statute in Califomia. 
Califomia Assembly Bill 1002 passed in 2000 established a gas public purpose surcharge to be 
administered by the CPUC 

Regulatory mechanisms for natural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—Califomia Assembly Bill 1002 passed in 2000 established a gas public purpose surcharge 
to be administered by the Califomia Public Utilities Commission in conjunction with existing 
energy efficiency programs. As of 2002, there is a separate line item per-therm surcharge on 
customer bills. 

The public purpose gas surcharge is collected by the investor-owned utilities from each customer 
class under the direction of the Califomia Public Utilities Commission. These revenues provide a 
secure stream of funding for natural gas energy efficiency programs. 

Revenue collection is set on a forecast basis including forecast energy efficiency. Any actual 
collections over or under forecast are adjusted in the Biennial Cost Allocation Proceeding 
(BCAP), 

Total funding for natural gas energy efficiency programs is approximately $45 million per year. 

3. Is there a mechanism in place for utility shareholder incentives for natural gas efficiency 
program performance? 

No. 

4. Is there a mechanism in place for recovery of "lost revenues" from natural gas energy 
efficiency programs? 

No. 

5. If there are other regulatory mechanisms in place that help encourage utilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 
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There is also a separate public benefits funding mechanism in Califomia that provides revenues 
for low-income energy efficiency programs. 

Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has worked 
so far. Include a descripfion of any modificafions that have been made to the approach, and why. 

Cost-recovery to date has been satisfactory. No modifications have been made since 
implementafion of AB 1002 by the Califomia Public Utilities Commission. 
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SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State: Massachusetts 

Overall policy and regulatory requirements 

1. Is there a requirement for ufility natural gas energy efficiency programs? 

There is no statutory requirement, but the Massachusetts Department of Telecommunications and 
Energy (DTE) has required that gas companies implement energy efficiency programs in a series 
of company-specific decisions. 

Unlike on the electric side, there is no statutorily set annual energy efficiency budget. Typically, 
efficiency plans and budgets are enacted through a company-specific, pre-approval process, 
usually resulting in a consensus settlement with regulators and other interested non-utility 
parties, including low-income customer representafives. 

(See also response to #5 below regarding the Commonwealth RCS program.) 

For key Massachusetts regulators see http://www.state.ma.us/dte (DTE) and 
http;//www.state.ma.us/doer (Division of Energy Resources—DOER). 

Another excellent resource is the GasNetworks website: www.gasnetworks.com, GasNetworks is 
an association of LDCs and interested participants, including regulators, that helps coordinate 
energy efficiency efforts and promotes energy-efficient technologies and best practices on a 
regional basis. 

A number of the policies and philosophies underlying the DTE's support for energy efficiency 
are found in the generic D.P.U. 86-36 docket. Other important early orders include. The 
Berkshire Gas Company. D.P.U. 91-154 (October 6, 1992), Fall River Gas Company. D.P.U. 91-
212 (1995), Boston Gas Company. D.P.U. 90-320, pp. 102-104 (1992), Conunonwealth Gas 
Company. D.P.U. 91-60 (Phase II), pp. 68-71 (1992); Colonial Gas Comoanv. D.P.U, 91-150, p. 
67 (1992) and Boston Gas Company. D.T.E. 95-50, pages 174-192 (Phase I) (November 29, 
1996). 

Regulatory mechanisms for natural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—program costs are typically recovered through a "conservation charge" (CC) mechanism 
and are based on a per-therm basis. Each company generally negotiates cost-recovery in its own 
settlement agreement, but all or nearly all Massachusetts LDCs use the CC mechanism. CC 
provisions are typically included as a component of an LDCs cost of gas adjustment rate 
schedule. 
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3. Is there a mechanism in place for utility shareholder incentives for natural gas efficiency 
program performance? 

Yes—some companies have incenfive mechanisms included in their individual settlement 
agreements. Incentives are generally determined in accordance with the provisions of the DTE 
Incentive Guidelines established in docket D.T.E, 98-100, 

4. Is there a mechanism in place for recovery of "lost revenues" from natural gas energy 
efficiency programs? 

Yes—most companies have mechanisms in place for recovery of "lost revenues" from natural 
gas energy efficiency programs included in their individual settlement agreements. Recovery of 
lost margins is generally capped in accordance with the "Rolling Period Method" adopted in 
Colonial Gas Company, D.T.E. 97-112 (1999), which limits recovery of lost revenues to a period 
based on the average length of time between each of a company's last four rate cases. 

5. If there are other regulatory mechanisms in place that help encourage utilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 

The state has a mandated Residential Conservation Service (RCS) audit program, originally 
enacted after the energy crisis of the late 1970s. This program is described in MG.L. c. 164, App. 
2-1 et seg., 220 CMR 7.00 et seg,, and 225 CMR 4.00 et seg. LDCs generally seek to coordinate 
their pre-approved energy efficiency programs that provide for the installation of major measures 
with the RCS program, which is separately funded through a (typically small) monthly surcharge 
on customer bills. The DOER actively manages the RCS program. 

Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has worked 
so far. Include a description of any modifications that have been made to the approach, and why. 

The overall cost-rccovery/incentive system has generally worked well thus far. Individual 
companies typically negotiate cost-recovery mechanisms based on the individual company's 
circiunstance. Recovery of lost revenues is a critical element for most LDCs, enabling such 
companies to address, at least partially, the sales reducing elements of environmentally beneficial 
energy efficiency programs. 
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SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State; Minnesota 

Overall policy and regulatory requirements 

1. Is there a requirement for utility natural gas energy efficiency programs? 

Yes—Minnesota Statute 216B,24I requires investor-owned natural gas utilifies to spend 0.5% of 
its gross operating revenues from service provided in the state on energy conservation 
improvements. 

http://www.revisor,leg.state,mn.us/stats/216B/241.html 

Minnesota's "Conservation Improvement Program (CIP) was enacted by the legislature in 1982, 
and has been providing for significant electric and natural gas conservation programs for over 
two decades. 

Regulatory mechanisms for natural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—Minnesota Statute 2I6B.241, Subdivision 2b allows a utility to recover expenses resulting 
from a conservation improvement program required by the Department of Commerce. These 
expenses are typically recovered through a tracker mechanism where the Minnesota Public 
Utilities Commission approves the tracker balance on an annual basis. The tracker mechanism is 
trued up in a general rate case. 

http://www.revisor,leg.state.mn.us/stats/216B/241.html 

3. Is there a mechanism in place for utility shareholder incentives for natural gas efficiency 
program performance? 

Yes—in December 1999, the Minnesota Public Utilities Commission approved a Joint Proposal 
for a Shared-Savings DSM Financial Incentive Plan that allows a utility to qualify for a financial 
incentive if the program significantly exceeds the statutory spending requirements and energy 
savings goals in a cost-effective manner. 

Minnesota Public Utilities Commission Docket No. E,G999/CI-98-1759 

http://search.state.mn.us/puc/query.html 

Minnesota Statute 216B.16, subdivision 6(c) provides statutory criteria for determining if an 
incentive plan constitutes good public policy. 

http://www.revisor.leg.state.mn.us/stats/216B/16.html 
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4. Is there a mechanism in place for recovery of "lost revenues" from natural gas energy 
efficiency programs? 

No—from 1992 through 1998, Minnesota allowed the full recovery of lost margins associated 
with energy savings resulting from the implementation of a conservafion improvement program. 
In 1999, the Shared-Savings DSM Financial Incenfive Plan replaced that mechanism. 

5. If there are other regulatory mechanisms in place that help encourage utilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 

None. 

Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has woiked 
so far. Include a description of any modificafions that have been made to the approach, and why. 

The major gas utilities in Minnesota report that cost-recovery and recovery of requested lost 
margins and financial incentives has generally worked very well. CenterPoint Energy 
Minnegasco, the largest natural gas utility in the state, reports that all requested lost margins and 
financial incentives have been approved by the Mitmesota Public Utilities Commission, and Xcel 
Energy reports that any cost-recovery denials have been minimal. 
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SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State: New Jersey 

Overall policy and regulatory requirements 

1. Is there a requirement for utility natural gas energy efficiency programs? 

Yes— t̂he 1999 Electric Discount and Energy Competition Act, N.J.S.A. 48:3-49 et seq. provided 
for a non-bypassable Societal Benefits Charge, a fee assessed by the energy utilities at the point 
of use for both natural gas and electricity. The Act established this funding for a minimum of 
eight years. Every four years though a proceeding and public hearing, the Board of Public 
Utilifies is to establish the four-year fimding levels for the program. 

The first proceeding was inifiated in February 1999 and resulted in an order in March 2001. The 
BPU set the funding for the first three years, determined the programs to be funded and the 
funding allocafion among utilities, and set the inifial program admmistrafion. The Order is dated 
March 9, 2001 and the docket is EX99050347. The BPU's website is www.bpu.state.ni.us. The 
information is provided under the Office of Clean Energy portion of the site. 

Regulatory mechanisms for natural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—recovery is through the aforementioned SBC. 

3. Is there a mechanism in place for utility shareholder incentives for natural gas efficiency 
program performance? 

Not currently—there used to be, however, the mechanism is for standard offer programs that no 
longer are accepting new projects. Under EDECA and the March 9, 2001 Order there is no such 
mechanism. 

4. Is there a mechanism in place for recovery of "lost revenues" from natural gas energy 
efficiency progrmns? 

Not currently—there is technically a mechanism available, but collection of lost revenue is 
dependent upon the BPU's acceptance of energy savings protocols that were filed in July of 
2001. Approval of those protocols is still pending. 

5. If there are other regulatory mechanisms in place that help encourage utilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 

None, 
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• Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has worked 
so far. Include a description of any modifications that have been made to the approach, and why. 

The utilities have petitioned the BPU to include performance incentives as a legifimate cost of 
the Clean Energy Programs. However, thus far there has not been any support for this concept. 
Further, because the energy savings protocols have not been finalized and approved by the 
Board, there has been no lost revenue booked. The issue of lost revenues will be reviewed again 
in the next Comprehensive Resource Analysis proceeding that will look at the next four years of 
the Clean Energy Program. This will be conducted in 2004. With administration of the energy 
efficiency programs moving to the BPU, the concept of performance incentives appears to be a 
dead issue. 

32 



Responding to the Natural Gas Crisis, ACEEE 

SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State: Canadian Province of Ontario 

Overall policy and regulatory requirements 

1. Is there a requirement for utility natural gas energy efficiency programs? 

Yes—extensive rules governing gas DSM in Ontario were laid out in an Ontario Energy Board 
order (EBO-169) in 1993. 

Regulatory mechanisms fornatural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—both Ontario utilities receive cost-recovery for DSM expenditures through annual rate 
cases. There has been a reliable mechanism for cost-recovery since the gas DSM programs were 
initiated in 1994. 

In addition, one of the two major gas ufilities in Ontario (Enbridge Gas Distribution, or EGD) 
has a DSM Variance Account. This allows the company to spend above its budget by up to 20%. 
It also ensures that any spending under budget that was rolled into rates can be recaptured for 
ratepayers. 

3. Is there a mechanism in place for ufility shareholder incentives for natural gas efficiency 
program performance? 

Only EGD has a shareholder incentive mechanism. The sole metric of performance is the present 
value of net economic benefits to ratepayers calculated using the total resource cost test, EGD's 
actual performance each year is compared to a target set for that year. After an audit of its 
savings claims, EGD's shareholders are awarded incentives equal to a percentage of all net 
benefits above the target. 

4. Is there a mechanism in place for recovery of "lost revenues" from natural gas energy 
efficiency programs? 

Both Ontario utilifies receive compensafion for lost revenues through a Lost Revenue 
Adjustment Mechanism (LRAM). 

5. If there are other regulatory mechanisms in place that help encourage ufilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 

None. 

33 



Responding to the Natural Gas Crisis, ACEEE 

Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has worked 
so far. Include a description of any modifications that have been made to the approach, and why. 

The EGD incenfive mechanism has been in place since 1999. Initially, the shareholder incentive 
limit was equal to 35% of all net benefits above the target. There was also a symmetrical penalty 
of 35% of all net benefits below the target. 

Subsequently, the maximum value was reduced to 20%. It is believed that this was a result of 
two things: (I) ECG had eamed substantial incentives for bringing in savings substanfially above 
the target and some consumer groups (including industrial customers) were complaining; and (2) 
avoided costs went up, meaning that net benefits were higher even for the same level of 
incremental savings above the target. 

Also, earlier this year there was a contenfious case in which EGD was filing a claim for about $8 
million (it was initially much higher, but brought down in settlement negofiations with several 
parties) in shareholder incenfives for performance in 2000 and 2001. At the heart of the dispute 
was whether actual savings should be computed based on best available information and 
evaluation after the feet and still compared to a target that was built up using older assumptions. 
In particular, should custom commercial and industrial project savings be calculated using (1) a 
newly found 49% free rider rate for actuals and compared to a forecast based on a 10% free rider 
rate, or (2) the newly found 49% free rider rate for actuals with the target retroactively adjusted 
downward using the same 49% rate, or (3) both actuals and target calculated using the old 10% 
free rider rate? 

One big problem contribufing to this dispute was that key elements of the "mles" had not been 
clearly defined and spelled out, with all parties at least having a common understanding of what 
they were. Of course another factor was that some parties were concerned about the size of the 
incentive payments being claimed. In the end, the settlement agreement that EGD negotiated 
with the Green Energy Coalition and other parties was upheld by the OEB. 

There is a fairly widespread consensus that the shareholder incentive mechanism has definitely 
motivated EGD to increase its energy efficiency efforts over the years it has been in effect. 

34 



Responding to the Natural Gas Crisis, ACEEE 

SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State: Oregon 

Overall policy and regulatory requirements 

1. Is there a requirement for utility natural gas energy efficiency programs? 

Yes—there is a state requirement for gas ufilities to provide residential weatherizafion services to 
customers with natural gas space heat (ORS 469.631-645). The law requires ufilities to provide 
free energy audits and options of 6.5% financing or 25% rebates on the installafion of cost-
effective weatherization measures. 

Oregon regulators do have certain expectations for gas utility DSM programs, including energy 
efficiency and energy audits. The Oregon PUC conducts annual reviews of utility DSM 
programs each spring. Effective October 1, 2003, the state's largest natural gas ufility (NW 
Natural) transferred its responsibility for energy efficiency and energy audits to the Energy Trust 
of Oregon (ETO), and will collect a specific tariff from customers to support those activities and 
transfer those revenues to the ETO. (Historically [1995-2003], energy efficiency activities were 
driven by Integrated Resource Planning and fimded though a balancing account mechanism 
approved by the Oregon Public Utility Commission.) 

Regulatory mechanisms for natural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—the Oregon Public Utility Commission approved a balancing account mechanism to 
recover DSM program expense in 1993. Later, the commission approved a similar accounting 
mechanism to recover excessive costs of its weatherization program (beyond those funded in 
rates) when extemal factors like high commodity costs drove program participation above 
normal levels. For NW Natural, energy efficiency and low-income weatherization expenses will 
now be covered through a specific tariff (set at 1.25% of residential and commercial customers' 
monthly bill for energy efficiency programs and 0.25% for weatherization), with the revenues 
transferred to the Energy Trust of Oregon for implementation of non-low-mcome programs, 

Oregon PUC Order No. 02-634, Sept. 12, 2002 

The two smaller gas utilities in the state, Avista and Cascade Natural, continue to recover their 
energy efficiency program costs through deferred balancing accounts. 

3. Is there a mechanism in place for utility shareholder incentives for natural gas efficiency 
program performance? 

No. 
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4. Is there a mechanism in place for recovery of "lost revenues" from natural gas energy 
efficiency programs? 

There has been a mechanism in place as a part of the cost-recovery process that allows the 
recovery of lost revenues for the gas utilities. The mechanism no longer applies to NW Natural 
since it adopted a form of revenue decoupling ("Distribution Margin Normalization") as a part of 
the approved settlement agreement that transferred its energy efficiency responsibilities to the 
Energy Trust of Oregon, [order cited above] 

5. If there are other regulatory mechanisms in place that help encourage utilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 

The ufilities are allowed to recover their energy efficiency expenditures over a shorter period 
than the lives of the measures, which had been the earlier approach to cost-recovery. 

Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has worked 
so far. Include a description of any modifications that have been made to the approach, and why. 

Oregon's historical cost-recovery mechanism has worked well for all three natural gas utilities. 
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SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State: Vermont 

Overall policy and regulatory requirements 

1. Is there a requirement for utility natural gas energy efficiency programs? 

Yes—Vermont has comprehensive legislation requiring utility least cost planning and energy 
efficiency programs [30 V.S.A, § 202a, 209, 218 etc.]. The specific requirements for Vermont 
Gas Systems (the only natural gas utility in Vermont) were established through Public Service 
Board order 5270-VGS-2, 10/23/92, which essentially approved the program design submitted 
by VGS (which had been developed through a collaborative process). 5270-VGS-2 also refers to 
exhibits and other orders in hearings for both Vermont Gas and Vermont's electric utilities that, 
together with 5270, form the basis for all of the mechanisms discussed below. 

Regulatory mechanisms for natural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—DSM expenses are deferred between rate proceedings and then the deferred amounts are 
reviewed and, assuming they were appropriately incurred, approved for recovery in the context 
of the utility's rate cases. 

3. Is there a mechanism in place for utility shareholder incentives for natural gas efficiency 
program performance? 

No. 

4. Is there a mechanism in place for recovery of "lost revenues" from natural gas e n e i ^ 
efficiency programs? 

Yes—lost revenues are calculated for the period of time between rate cases. Essentially, lost 
revenue equals the retail rate less the avoided gas cost for gas that would have been sold absent 
efficiency programs. Lost revenues are reviewed and approved in the course of rate proceedings, 
amortized over three years, and collected in rates. 

5. If there are other regulatory mechanisms in place that help encourage utilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 

Vermont also has a special support mechanism for low-income weatherization known as the 
Vermont Weatherization Trust Fund, It is funded through a '/2% gross receipts tax on energy 
(electricity, gas, oil, propane, etc.) and is used to supplement the federal Weatherization Program 
funding. Most of the money goes to the Weatherization network, but utilities can file for 
recovery of low-income program expenses. The natural gas utility in Vermont (VGS) has used 
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this mechanism to help cover some of its costs related to low-income energy efficiency 
programs. 

Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has worked 
so far. Include a description of any modifications that have been made to the approach, and why. 

Lost revenue calculations have been modified to exclude certain measures, but otherwise the 
process has remained essentially unchanged. In general, the process is regarded as being fair and 
balanced, although the review requires a significant amount of time and effort for both regulators 
and the utility during the rate proceeding. 
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SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State: Washington 

Overall policy and regulatory requirements 

1. Is there a requirement for utility natural gas energy efficiency programs? 

There is no formal legislative requirement. However, state regulators (the Washington Utilities 
and Transportafion Commission) do have rules requiring least-cost planning for both electric and 
gas utilities, and they do encourage all utilities to provide energy efficiency programs. 

Regulatory mechanisms for natural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—cost-recovery mechanisms have been designed on a utility-by-utility basis in WUTC 
regulatory proceedings. Two natural gas utilities (Cascade Natural Gas and Northwest Natural 
Gas) recover prior-year actual costs through annual purchase gas adjustment (PGA) filings. The 
other two natural gas utilities (Avista and Puget Sound Energy) recover expenditures through 
separate surcharges to rates (e.g., conservation riders). 

3. Is there a mechanism in place for utility shareholder incenfives for natural gas efficiency 
program performance? 

No. 

4. Is there a mechanism in place for recovery of "lost revenues" from natural gas energy 
efficiency programs? 

No. 

5. If there are other regulatory mechanisms in place that help encourage utilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 

Commission regulations require "least-cost planning" for all utilities. These plans are required to 
incorporate an assessment of technically feasible improvements in the efficient use of gas and 
compare them to gas-purchasing options in order to develop a least-cost plan for meeting future 
demand. WAC 480-90-238 

http://search.leg.wa.gov/wslwac/WAC%204S0%20%20TITLE/WAC%204S0%20-
%2090%20%20CHAPTER/WAC%20480%20-%2090%20-238.htm 
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Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has worked 
so far. Include a description of any modifications that have been made to the approach, and why. 

The cost-recovery mechanisms have been very effective. The companies are able to recover their 
expenditures in a fimely manner, which has allowed them flexibility to respond to changing 
market conditions with less regulatory risk than waiting for a rate case. The WUTC reports that 
the companies have successfully recovered all of their incurred program costs in recent years. 
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SURVEY OF STATE NATURAL GAS ENERGY EFFICIENCY POLICIES 

State: Wisconsin 

Overall policy and regulatory requirements 

1. Is there a requirement for utility natural gas energy efficiency programs? 

Yes—Wisconsin natural gas utilities have operated energy efficiency programs for many years. 
Legislation passed in 1999 (1999 Wisconsin Act 9) transferred responsibility for energy 
efficiency programs from the utilities (gas and electric) to the Wisconsin Department of 
Administration (DOA). After a three-year phase-in period, utilities (gas and electric) now 
transfer over all of the "Public Benefits" revenues they collect for energy efficiency to the DOA 
(see comments on customer service programs retained by utilities). The Public Service 
Commission of Wisconsin (PSCW), as prescribed in Act 9, determined the revenue amount to 
transfer based on 1998 ufility program expenses. In addition, utilities collect a public benefits 
charge from all electric customers and also transfer these revenues to the DOA. Although those 
additional funds are collected only from electric customers, they also may be spent on gas energy 
efficiency programs for eligible customers. The DOA now administers e n e i ^ efficiency 
programs statewide under its "Focus on Energy" program. The DOA offers a wide variety of 
programs, and does have both electricity and natural gas savings targets. 

There is a component of the statutes—8.196.374(3)—that would allow utilities to spend 
additional funds on energy efficiency beyond what they are required to transfer over to the DOA, 
if their request for additional fimding is approved by the PSCW. A few utilifies offer some small 
"customer service" programs that include efficiency features. Also, one utility (Alliant Energy) 
has been allowed to maintain a large customer "shared savings" DSM program that includes 
natural gas measures. 

Regulatory mechanisms for natural gas program costs and performance 

2. Is there a mechanism in place for providing cost-recovery of program costs? 

Yes—the statewide public benefits energy efficiency funding mechanism described above 
provides for an assured stream of revenues to support energy efficiency programs. In addition, 
utilities have the option of seeking approval to spend additional funds themselves on eneigy 
efficiency programs. Utilities recover their costs through the traditional ratemaking process, and 
are allowed to escrow these expenses, just as they did in the past. Use of a forward-looking test 
year allows utilities to forecast public benefits expenses and incorporate those costs into rates. 

3. Is there a mechanism in place for utility shareholder incentives for natural gas efficiency 
program performance? 

No—under the current framework, this would be inappropriate, since the energy efficiency 
programs are administered by the state. Previously, the PSCW had experimented with 
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shareholder incenfives (increased allowable retum on equity), but there was no consensus that 
such a mechanism was necessary. 

4. Is there a mechanism in place for recovery of "lost revenues" from natural gas energy 
efficiency programs? 

No—as described above, the combination of escrow accounting and forward-looking test years 
has tended to mitigate concems utilities and the PSCW had about lost revenues. Wisconsin 
utilities were allowed to amortize DSM expenses in the past, but all costs are now expensed and 
trued up during each rate case, 

5. If there are other regulatory mechanisms in place that help encourage utilities to provide 
natural gas efficiency programs, please briefly describe such mechanisms below. 

The previously cited legislation (1999 Wisconsin Act 9) also established public benefit funding 
support for low-income programs, including weatherization services. Utilities also transfer funds 
for that program to the state DOA. 

Experience to date 

6. Please provide a brief summary of how the overall cost-recovery/incentive system has worked 
so far. Include a description of any modifications that have been made to the approach, and why. 

The revenue collection method passed in 1999 Wisconsin Act 9 is a mechanism that should 
provide a solid foundation for support of energy efficiency programs in Wisconsin, but in 
practice has been subject to a number of practical challenges. Some utilities have balked at 
transferring all of the revenues they collect for energy efficiency over to the state. More 
importantly, in the last legislative session the legislature and govemor took a significant portion 
of the forthcoming energy efficiency revenues (ranging from about a third to a half of the total 
funding) to help balance the state budget. At this point, there is some uncertainty about how best 
to protect the long-term fundmg of energy efficiency programs in Wisconsin and institutionalize 
those programs as a valuable plarming resource. 
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Exhibit MGK-5 

• 
BEFORE 

THE PUBLIC UTILITIES COMMISSION OF OHIO 

In the Matter of the Application of Vectren 
Energy Delivery of Ohio, Inc. for 
Approval, Pursuant to Revised Code 
Section 4929.11, of Tariffs to Recover 
Conservation Expenses and Decoupling 
Revenues Pursuant to Automatic 
Adjustment Mechanisms and for Such 
Accounting Authority as May be Required 
to Defer Such Expenses and Revenues for 
Future Recovery through Such Adjustment 
Mechanisms. 

Case No. 05-1444-GA-UNC 

RESPONSE TO INTERROGATORIES, REQUEST FOR PRODUCTION OF 
DOCUMENTS, AND REQUESTS FOR ADMISSION 

PROPOUNDED TO VECTREN ENERGY DELIVERY OF OHIO, INC. 
BY 

THE OFFICE OF THE OHIO CONSUMERS* COUNSEL 
FIRST SET 

(February 6,2007) 

- V 

Pursuant to Ohio Admin, Code §§ 4901:1-19,4901:1-20 and 4901:1-22, Vectren Energy 

Delivery of Ohio (VEDO or the Company) submits its responses to the Ohio Consumers' 

Counsel's Interrogatories, Requests for Production of Documents, and Requests for 

Admissions, First Set. 

GENERAL OBJECTIONS 

• 

GENERAL OBJECTIONS COMMON TO ALL INTERROGATORIES AND 

REQUESTS FOR PRODUCTION OF DOCUMENTS: 



For each of these separate admissions, please admit or deny that each of the 

following statements were mad* by an agent of Vectren Corporation, concerning a matter 

within the scope of his employment, and were made during the existence of the 

employment relationship: 

32. "Last year we recognized the need for a ftmdamental shift in utility rate design 

and filed conservation programs in Ohio and Indiana designed to encourage 

energy savings" Niel Ellerbook, Vectren Corporation Reports Year to Date and 

Third Quarter Results" November 2,2006. 

RESPONSE: 

• 
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i -t 

Admit. 

33. "These programs [Ohio and Indiana conservation programs] moved away from 

volumetric ratemaking and provided the foundation to aggressively help our 

customers use less energy and reduce their energy bills." Niel Ellerbook, Vectren 

Corporation Reports Year to Date and Third Quarter Results" November 2, 2006. 

RESPONSE: 

Admit. 

34. "The Ohio commission has taken an important step by recently approving a rate 

design change that allows the Company to become a conservation advocate and 

authorizing an expanded low-income conservation program that will better align 

the Company's and customers' interest to conserve natural gas." Niel Ellerbook, 

Vectren Corporation Reports Year to Date and Third Quarter Results" November 

2, 2006. 

RESPONSE: 

Admit. 

35. "Our utility businesses will benefit from new rate design and conservation 

program orders recently implemented for our Ohio and Indiana TNorth gas utility 

territories thai enable us to help our customer lower their gas bills by promoting 

reduced consumption." Niel Ellerbrook, News Release "Vectren Issues Initial 

2007 Earnings Guidance," December 13, 2006. 
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RESPONSE: 

Admit. 

36. "The new rate design is in effect for approximately 90% or our g a s customers and 

provides for recovery of substantially all of the costs found to be appropriate in 

prior rate cases while at the same time authorizing comprehensi've programs 

designed to help customers lower their bills by using less gas commodity." Niel 

Ellerbrook, News Release "Vectren Issues Initial 2007 Eamings Guidance," 

December 13,2006. 

RESPONSE: 

Admit. 

37. "We are pleased with today's commission action and are excited to be among the 

first companies in the coimtry to establish a rate mechanism that will allow us to 

encourage our Ohio customers to conserve energy." Niel Ellerbrook, News 

Release "PUCO approves conservation program for Vectren Energy DeUvery of 

Ohio," September 13, 2006. 

RESPONSE: 

Admit. 

38. "The approved rate design change marks a departure from tradition and is an 

approach advocated by energy efficiency experts, consumer advocates and the 

natural gas industry." Niel Ellerbrook, News Release "PUCO approves 
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conservation program for Vectren Energy Delivery of Ohio," September 13, 

2006, 

RESPONSE: 

Deny. 

39. "This fundamental change to the ratemaking paradigm will allow us to 

aggressively support customer conservation efforts, thus helping customers low^er 

the total cost of their natural gas bills without penalizing the company for 

achieving reductions in customer usage." Niel Ellerbrook, News Release "Vectren 

Receives Approval of Comprehensive Conservation Proposal to Help Indiana 

Customers Conserve, Save Money on Natural Gas bills" December 1,2006. 

RESPONSE: 

Admit. 
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Exhibit MGK-7 

State of Ohio 
Office of the Governor 

Executive Order 2007 - 02S 

Coordinating Ohio Energy Policy and State Energy Utilization 

1, Creating the Governor's Energy Advisor. Ohio is one of the most energy 
abundant states in the country, rich with a diverse array of energy resources 
ranging from fossil fuels to renewable resources. Ohio's economy also ranks 
among the most energy-intensive in the nation, home to energy-dependent 
industries ranging from agriculture to manufacturing. The State of Ohio's 
responsibihties for development and implementation of policy and regulation of 
energy issues are presently fragmented among myriad state organizations. 
Accordingly: 

a. I hereby create the role of Governor's Energy Advisor, to serve as my 
principal advisor on all energy-related issues. 

b. I authorize the Governor's Energy Advisor to coordinate energy pohcy for 
the State of Ohio across state agencies, boards and commissions. 

c. The Energy Advisor will secure the necessary resources to offer advice 
and coordination on energy policy. 

d. The current Executive Director of the Ohio Air QuaUty Development 
Authority is designated to serve as my Energy Advisor, in addition to 
continuing to carry out his current responsibilities. 

2, Coordinating Energy Policy. Dozens of state agencies, commissions, and boards 
play roles in energy policy and regulation. As a result, energy issues appear 
within everyone's scope, but rarely reach the top of anyone's agenda. At the 
same time, energy is an essential ingredient in powering Ohio's economy, 
protecting our environment, and employing Ohio workers. Accordingly: 

a. Each executive agency is directed to cooperate with my Energy Advisor on 
energy-related issues, naming an individual at the Deputy Director level 
or higher to work directly with my Energy Advisor. 

b. Non-executive state agencies and organizations are strongly encouraged 
to cooperate with my Energy Advisor on energy-related issues. 

c. The Governor's Energy Advisor shall sit on the Third Frontier 
Commission as the Governor's Science and Technology Advisor. 

^ 



• 3. Reducing and Improving Energy Consumption by the State. It is the 
responsibility of state government to lead by example in reducing energy 
consumption in this era of steep energy prices, mounting environmental 
concerns, and persistent energy security risks. By improving energy efficiency 
and adopting advanced energy utilization technologies, we can make the most of 
our existing energy resources and also stimulate activity and investment in the 
energy efficiency services sector. Accordingly, I order the following actions'-

a. Buildings 

i. Instead of waiting until April 13 to implement various energy 
savings pohcies enacted into law last year, the affected agencies 
shall begin to implement those procedures immediately. This 
includes, but is not Hmited to, developing rules to estabhsh energy 
efficiency and conservation standards! designing a common 
method to analyze the life-cycle cost of facilities and how energy 
efficiency can reduce that cost; and, designing and implementing a 
plan to improve the state's abihty to identify and purchase the 
most appropriate energy efficient products, 

ii. The Department of Administrative Services, in consultation with 
the Energy Advisor, is directed to develop a tool for measuring 
energy consumption which can be used by all state agencies, 
boards, and commissions to track and measure their energy use in 
a common and consistent manner. Using such a tool will allow 
meaningful energy consumption comparisons between the various 
facilities maintained by state agencies. This tool shall be 
developed by March 16, 2007. 

iii. The tool for measuring energy consumption will include means of 
calculating each organization's "carbon footprint" which 
demonstrates the impact our activities have on chmate change by 
calculating the green house gas emissions produced by daily 
activities and reporting those emissions in units of carbon dioxide, 

iv. Each state agency, board, and commission is directed to conduct a 
statewide energy audit of its respective facihties, both owned and 
leased. This audit will use the tool developed by the Department of 
Administrative Services to facilitate comparisons between similar 
facihties and should be completed by June 2007. 

V. Upon completion of this energy audit, each state agency, board, 
and commission is directed to achieve an overall reduction of 5% in 
building energy use for its facilities within the first year of the 
next biennium and 15% by the end of four fiscal years. 

b. Transportation 



i. Each state agency is directed to take action immediately to reduce 
our dependence on foreign oil by requiring motor vehicle fleets 
operated by state govemment to acquire alternative fuel vehicles, 
including hybrid electric vehicles. Each state agency will develop a 
set of numerical goals, with a timeUne, for acquiring these 
vehicles. The goals will be developed by April 15 and should use 
current state and federal requirements as the starting minimum 
point and be implemented beginning July I. 

ii. The Department of Administrative Services is directed to consult 
with the Energy Advisor to include transportation fuels in the 
energy consumption measurement tool and to develop and 
implement a goal-driven plan to reduce petroleum consumption by 
State vehicle fleets through revision of policies, adoption of 
technologies, and utihzation of alternative fuels. 

iii. In order to ensure the State fleet has access to altemative fuels, 
the Department of Administrative Services is directed to prepare 
plans to establish pumps for fuel that is 85% ethanol and 15% 
gasoline (known as E85 fuel) or diesel fuel made from vegetable oil 
or animal fats (known as biodiesel fuel) where such pumps are not 
otherwise available. 

iv. The Department of Administrative Services, in consultation with 
the Energy Advisor, is directed to develop and implement a plan to 
raise biodiesel fuel consumption to at least 25% of State diesel 
purchases by January 1, 2008 if not before. Each agency, board 
and commission owning or leasing diesel fuel vehicles will 
cooperate with this plan. 

4. Launching the Governor's Higher Education Energy Challenge. State-supported 
colleges and universities represent centers of both energy consumption and 
energy innovation. It will be the policy of my administration to recognize and 
value energy leadership. Accordingly: 

a. I hereby establish the Governor's Higher Education Energy Challenge as 
an award and recognition program to encourage energy efficiency 
innovation at Ohio's colleges and universities, 

b. The Energy Advisor is directed to encourage state-supported colleges and 
universities to establish teams of students, faculty, administrators, and 
staff to develop energy savings initiatives on their campuses. 

c. The Energy Advisor is directed to establish procedures for identifying the 
most innovative of these energy-saving initiatives for recognition in the 
Governor's Higher Education Energy Challenge competition. 

• 



5. I signed this Executive Order on January 17, 2007 in Columbus, Ohio and it will 
expire on my last day as Governor of Ohio unless rescinded before then. 

Ted Strickland, Governor 

ATTEST: 

Jennifer Brunner, Secretary of State 

• 



CERTIFICATE OF SERVICE 

I hereby certify that a copy of the Direct Testimony of Martin G. Kushler, Ph. D. 

on behalf of the Office of the Ohio Consumers' Counsel was provided, as specifically 

agreed to by the persons listed below, electronically this 21^' day of February 2007. 

taureen R. Grady 
Assistant Consumers' Counsel 

DUANE W. LUCKEY 
ANNE HAMMERSTEIN 
Assistant Attomey General 
Chief, Public Utilities Section 
180 East Broad Street, 9* Floor 
Columbus, Ohio 43215-3793 
duane.luckev@puc.state,oh.us 
anne.hammerstein(a),puc.state.oh.us 

JOSEPH P. MEISSNER 
Legal Aid Society of Cleveland 
1223 West Sixth Street 
Cleveland, Ohio 44113 
ipmeissn(a)iasclev.org 

GRETCHEN J. HUMMEL 
McNees, Wallace & Nurick 
Fifth Third Center 
21 East State Street, Suite 1700 
Columbus, Ohio 43215 
ghummel@mwncnih.com 

DAVID RINEBOLT 
Ohio Partners For Affordable Energy 
Law Director 
231 West Lima Street 
P.O.Box 1793 
Findlay, Ohio 45839-1793 
drinebolt(a),aol.com 
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