


































































































TecMarket Works Process Analysi 1

Table 108. Non-Participants’ Steps Taken to Save Enelﬂ' in the Past Year (N=82)

Total

Base: non-participants who are aware of the program Hiio Kenﬁucky Midwest
(N=51) (N=31) (N=82)
Did not take steps to save energy 27.5% 38.7% 31.7%
Took steps to save energy (total) 70.6% 61.3% 67.1%
Use more efficient light bulbs / CFL, LED 25.5% 19.4% 23.2%
Seal leaks / caulk, tape, plastic on windows, doors 21.6% 25.8% 23.2%
Turn off lights when not in use / use less light 15.7% 12.9% 14.6%
Use less heating (turn down thermostat, dress warmly) 7.8% 19.4% 12.2%
Upgrade windows, doors 13.7% 6.5% 11.0%
Turn items off when not in use / unplug, use power strips 11.8% 3.2% 8.5%
Upgrade HVAC system 9.8% 6.5% 8.5%
Keep doors / windows shut 2.0% 6.5% 3.7%
Added insulation to walls, ceilings, attic, floor 3.9% 0.0% 2.4%
Do not adjust thermostat (maintain steady temperature) 3.9% 0.0% 2.4%
Regular HVAC maintenance 3.9% 0.0% 2.4%
Upgrade water heater 3.9% 0.0% 2.4%
Unigue actions (listed below) 9.8% 9.7% 9.8%
Don’t know / not specified 2.0% 0.0% 1.2%

Percentages total to more than 100% because respondents could give multiple responses.

Eight non-participants in the Midwest mentioned unique actions they have taken to save energy:
these include replacing a roof, replacing kitchen appliances, installing a new thermostat, using a
space heater, using night lights®®, closing drapes, closing off rooms in winter and adding mulch

around the home foundation.

Non-Participant Satisfaction with Duke Energy

Surveyed non-participants are generally satisfied with Duke Energy; Figure 9 shows the
distribution of satisfaction ratings scores. The mean satisfaction rating among all surveyed non-
participants in the Midwest is 7.33 on a 10-point scale where “10” is the most satisfied, and the
median and mode for both states is “8 out of 10”.>* Kentucky residents give Duke Energy
slightly higher satisfaction ratings (mean 7.81 versus 7.04 for Ohio), though the difference in
mean ratings scores between states does not reach the p<.10 level of significance using ANOVA.

*® LED night lights were provided to attendees at some of the community meeting “kick off” events.

3 Among 80 surveyed program participants in the Midwest, the mean satisfaction rating for Duke Energy is 8.79 (as
seen in Satisfaction with Duke Energy on page 25); the mean satisfaction rating of 7.33 among non-participants is
significantly lower (p<.05 using Student’s t-test). Satisfaction with Duke Energy is significantly correlated with
satisfaction with the program (see Predicting Overall Program Satisfaction on page 31), and may also be a driver of
participation (i.e., customers who are more satisfied with Duke Energy are more likely to participate in Duke Energy
programs, and customers who are less satisfied with Duke Energy are less likely to participate in programs).
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Non-Participants' Overall Satisfaction with Duke Energy
5% —— e — -
=Ohio (N=51) | 3196 32%
0% wKemtucky N=31) | . e A iy
25%
23%
20%
18%
| 16%
15% - —
13%
0% R — — -
8%
7% 7%
e 3% T
3%
2% 2% 2% 2%
% ilO%,.O%,‘, 0% | -
DKNS 1 2 3 4 5 8 7 8
1 = least satisfied, 10 = most satisfied

Figure 9. Non-Participant Satisfaction with Duke Energy Overall (N=82)

Thirty-four non-participants (41.5%) rated their satisfaction with Duke Energy at “7” or less, and
these customers were asked how their satisfaction could be improved. Their responses are listed
by state below; most of these comments have to do with rates and billing, particularly in Ohio
(there are more responses listed than respondents because customers could mention multiple
issues).

Ohio (N=24)
e Lower my bills / rates are too high (n=10)

e Be more understanding of customers who fall behind on their bills (n=4)
e Do a better job communicating with customers (n=4)

e Increase / improve energy efficiency programs (n=2)

e Reduce billing errors / better explain billing fluctuations (n=2)

e Compel landlords to participate in this program (n=1)

e Don’t know (N=4)
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Kentucky (N=10)

e Lower my bills / rates are too high (n=4)

e Be more understanding of customers who fall behind on their bills (n=4)
o Issues with meter reading / meter readers (n=3)

e Duke Energy should call customers before visiting their homes (n=1)

e Don’t know (N=1)

Table 109 indicates about half of surveyed Kentucky non-participants (51.6%) felt more positive
about Duke Energy based on what they know about the Residential Neighborhood program,
while only about a third of Ohio non-participants (29.4%) said the program made them feel more
positive toward Duke Energy (this difference is significant at p<.05 using Student’s t-test).
However, about one non-participant in five in both states reported feeling “much more positive”
toward Duke Energy (17.6% in Ohio, 19.4% in Kentucky and 18.3% in the Midwest overall).
Only one non-participant in Ohio (1.2% of 82 surveyed in the Midwest) said that the program
made them feel more negative towards Duke Energy, while overall a majority of Midwest non-
participants (56.1%) said they felt about the same toward Duke Energy based on what they know
about this program.

Table 109. Changes in Non-Participants’ Attitude toward Duke Energy Based on
Knowledge of the Residential Neighborhoods Program (N=82)

Base: non-participants who are aware Ohio Kentucky | Total Midwest
of the program (N=51) (N=31) (N=82)
Much more positive toward Duke Energy 17.6% 19.4% 18.3%
Somewhat more positive 11.8% 32.3% 19.5%
About the same 62.7% 45.2% 56.1%
Somewhat more negative 0.0% 0.0% 0.0%
Much more negative 2.0% 0.0% 1.2%
Don't know / not specified 5.9% 3.2% 4.9%

Non-participants who said they felt more positive or more negative towards Duke Energy based
on what they know about the Residential Neighborhoods program were asked why they felt more
positive or more negative. Only one customer’s attitude became more negative; this customer
explained: “I made an honest effort to sign up for the program but did not receive a call back nor
an explanation.” There are 31 customers whose attitude toward Duke Energy improved based on
what they know about this program; their explanations are categorized below (there are more
responses than respondents because customers could give multiple reasons). Most customers
who became more positive cite the idea that Duke Energy is “giving back to the community” and
that the utility “cares about helping” its customers, with customers saving money and receiving
free items being the second-most mentioned reason for a more positive view of Duke Energy.

Much more positive towards Duke Ener =15
o This program shows that Duke Energy cares about and wants to help their customers /
gives back to the community (Ohio n=5, Kentucky n=4)

e Duke Energy is helping customers save money / giving free measures (Ohio n=1,
Kentucky n=4)
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This program teaches people about energy efficiency / education (Ohio n=2, Kentucky
n=1)
Duke Energy is saving energy (and water) / conservation (Ohio n=2, Kentucky n=1)

Somewhat more positive towards Duke Energy (N=16)

Duke Energy is helping customers save money / giving free measures (Ohio n=4,
Kentucky n=5)

This program shows that Duke Energy cares about and wants to help their customers /
gives back to the community (Ohio n=4, Kentucky n=3)

This program teaches people about energy efficiency / education (Ohio n=2, Kentucky
n=2)
Duke Energy is saving energy (and water) / conservation (Ohio n=1, Kentucky n=1)

b 1

General positive comments (“nice”, “great program”) (Kentucky n=2)
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Appendix A: Counts of Participants for Billing
Analysis
Participant Number of New
Since Participants in
YYYYMM Each Month

201304 34

201305 43

201306 32

201307 57

201308 74

201309 64

201310 105

201311 121

201312 228

201401 139

201402 169

201403 258

201404 207

201405 179

201406 177

201407 193

201408 17
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Appendix B: Estimated Model

This appendix presents the complete model estimated for the billing analysis. The model
includes indicators for each month (the YYYYMM variable), temperature, and the participation

variables.

Variables:

e Interaction of monthly binary indicator and temperature:

O
(©]
o]

201102 — 201408: Binary indicator variables for that YYYYMM
CDD*MonthlyID: product of monthly CDD and binary monthly variables
HDD* MonthlyID: product of monthly CDD and binary monthly variables

e Indicator variables for participation in other Duke Energy programs:

o

O 0 0O 0O 0O O 0 0 O

Free cfl: Residential Smart $aver Energy Efficiency: CFL

CFL_promo: Residential Smart $aver Energy Efficiency: Discounted CFL
CFL_special: Residential Energy Efficiency: Specialty Bulbs

K12: Energy Education for Schools

HEHC: Home Energy House Call

lowinc_weath: Low Income Weatherization

PER-OHEC: Personalized Energy Report

appl_recycle: Appliance Recycling Program

insul_seal date: Residential Smart $aver: Insulation and Seal

refrige_replace: Refrigerator replacement program (included in the analysis
whereas no participation)

furnace replace: Furnace replacement program (included in the analysis whereas
no participation)

smsvr HVAC: Residential Smart $aver HVAC

HVAC tuneup_date: Residential Smart $aver HVAC tune up (included in the
analysis whereas no participation)

Property mgr: Residential Smart $aver: Property Manager CFLs

MyHER: My Home Energy Report
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Number of Observations Read 68077
Number of Observations Used 68077
Dependent Variable: kwhd
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2191 25857239.16 11801.57 56.16 <.0001
Error 65885 13846243.86 210.16
Corrected Total 68076 39703483.02
R-Square Coeff Var Root MSE kwhd Mean
0.651259 49.77696 14.49682 29.12355
Source DF Type I SS Mean Square F value Pr > F
Account_Id 2096 22175121.78 10579.73 50.34 <.0001
cdd*monthID 36 1915035.89 53195.44 253.12 <.0001
hdd*monthID 46 1755261.21 38157.85 181.57 <.0001
k12_date 1 428.49 428.49 2.04 9.1533
Insul_Seal_date %) 0.00 .
HVAC_tuneup_date (%) .00 5 . v
Free_CFL 1 858.23 858.23 4.08 0.0433
cfl_promo 1 271.96 271.96 1.29 0.2553
cfl_special 1 15.65 15.65 0.07 9.7849
HEHC 1 66.69 66.69 0.32 0.5732
lowinc_weath 1 1725.79 1725.79 8.21 0.0042
PER_OHEC 1 73.69 73.69 0.35 0.5538
SmSvr_HVAC 1 20.60 20.60 8.10 0.7542
Appl_Recycle 1 81.00 81.00 0.39 0.5347
Refrige_Replace 1 1286.80 1286.80 6.12 0.0133
furnace_replace 1 874.75 874.75 4.16 0.0413
Property_Mgr %) 0.00 e 5 5
MyHER 1 1942.24 1942.24 9.24 0.0024
part 1 4174.39 4174.39 19.86 <.0001
Source DF Type III SS Mean Square F Value Pr > F
cdd*monthID 36 1405101.758 39030.604 185.72 <.0001
hdd*monthID 46 1753381.054 38116.979 181.37 <.0001
k12_date 1 368.242 368.242 1.75 0.1856
Insul_Seal_date 0 0.000
HVAC_tuneup_date 0 0.000 5 % 5
Free CFL 1 526.278 526.278 2.50 0.1135
cfl_promo 1 238.674 238.674 1.14 0.2866
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Source DF Type III SS Mean Square F Value Pr > F
cfl_special 1 14.250 14.250 0.07 0.7946
HEHC 1 11.668 11.668 0.06 0.8137
lowinc_weath 1 456.762 456.762 2.17 0.1404
PER_OHEC 1 61.470 61.470 0.29 0.5886
SmSvr_HVAC 1 17.439 17.439 0.08 0.7733
Appl_Recycle 1 68.633 68.633 0.33 0.5677
Refrige_Replace 1 1131.617 1131.617 5.38 0.0203
furnace_replace 1 923.710 923.710 4.49 0.0360
Property_Mgr 0 0.000 5 . s
MyHER 1 1815.201 1815.201 8.64 0.0033
part 1 4174.385 4174.385 19.86 <.0001

Standard
Parameter Estimate Error t value Pr > |t
cdd*monthID 201102 16.31593451 B 3.84178802 4.25 <.0001
cdd*monthID 201103 0.56487294 B 0.38682527 1.46 0.1442
cdd*monthID 201104 -0.00023371 B 0.073700869 -0.00 0.9975
cdd*monthID 201105 0.08879681 B 0.01388294 6.40 <.0001
cdd*monthID 201106 0.10305176 B 0.00427153 24.13 <.0001
cdd*monthID 201107 0.08726072 B 0.00153201 56.96 <.0001
cdd*monthID 201108 0.10502988 B 0.00226066 46.46 <.0001
cdd*monthID 201109 0.09109737 B 0.01005015 9.06 <.0001
cdd*monthID 201110 9.19121528 B 9.13374181 1.43 0.1528
cdd*monthID 201111 3.10323033 B 1.02167621 3.04 0.0024
cdd*monthID 201112 4.91591292 B 2.68264806 1.83 0.0669
cdd*monthID 201202 0.84805356 B 0.26604153 3.19 0.0014
cdd*monthID 201203 0.23697578 B 0.05227811 4.53 <.0001
cdd*monthID 201204 0.10918188 B 0.02802446 3.90 <.0001
cdd*monthID 201205 0.10968888 B 0.00672818 16.30 <.0001
cdd*monthID 201206 0.08665850 B 0.00310523 27.91 <.0001
cdd*monthID 201207 0.08597382 B 0.00137233 62.65 <.0001
cdd*monthID 201208 ©0.10863070 B 0.00225769 48.12 <.0001
cdd*monthID 201209 0.10307882 B 0.00983347 10.48 <.0001
cdd*monthID 201210 0.12374077 B 0.09045448 1.37 0.1713
cdd*monthID 201211 1.50139465 B 0.38984466 3.85 0.0001
cdd*monthID 201303 0.76380057 B 0.09527184 8.02 <.0001
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cdd*monthID 201304 9.11131182 B 0.05476938 2.03 0.0421
cdd*monthID 201305 0.09395890 B 0.01325277 7.09 <.0001
cdd*monthID 201306 0.09275846 B 0.00434221 21.36 <.0001
cdd*monthID 201307 0.09619596 B 0.00303899 31.65 <.0001
cdd*monthID 201308 0.09831215 B 0.00524616 18.74 <.0001
cdd*monthID 201309 8.06733126 B 0.00976723 6.89 <.0001
cdd*monthID 201310 0.12696281 B 0.05313212 2.39 0.0169
cdd*monthID 201311 -1.53929230 B 1.44488846 -1.07 0.2867
cdd*monthID 201403 2.15422347 B 8.25040685 8.60 <.0001
cdd*monthID 201404 -0.04236676 B 0.05600247 -8.76 0.4493
cdd*monthID 201405 0.03794048 B 0.01276363 2.97 0.0030
cdd*monthID 201406 0.11255592 B 0.00379416 29.67 <.0001
cdd*monthID 201407 0.06799687 B 0.00580560 11.71 <.0001
cdd*monthID 201408 0.42072307 B 0.12139788 3.47 0.0005
hdd*monthID 201011 -0.01068967 0.01470134 -0.73 0.4672
hdd*monthID 201012 8.02524519 0.00071604 35.26 <.0001
hdd*monthID 201101 0.02728734 0.00050106 54.46 <.0001
hdd*monthID 201102 0.02887120 0.00072586 39.77 <.0001
hdd*monthID 201103 0.03484571 0.00125925 27.04 <.0001
hdd*monthID 201104 0.85513229 0.00357658 15.41 <.0001
hdd*monthID 201105 8.07526567 0.01294464 5.81 <.0001
hdd*monthID 201106 0.14154616 0.06537701 2.17 0.0304
hdd*monthID 201107 2.12748142 0.87952378 2.42 0.0156
hdd*monthID 201108 -0.02672598 0.06958675 -0.38 0.7009
hdd*monthID 201109 9.11289693 0.00982505 11.49 <.0001
hdd*monthID 201110 0.05288446 0.00309062 17.11 <.0001
hdd*monthID 201111 8.03551236 0.00148435 23.92 <.0001
hdd*monthID 201112 0.03267737 0.00080853 40.42 <.0001
hdd*monthID 201201 0.83514290 0.00059815 58.75 <.0001
hdd*monthID 201202 0.03019729 0.00071520 42.22 <.0001
hdd*monthID 201203 0.04093493 0.00200927 20.37 <.0001
hdd*monthID 201204 0.84955407 0.00241541 20.52 <.0001
hdd*monthID 201205 8.10310396 0.00690464 14.93 <.0001
hdd*monthID 201206 0.45945208 0.05028235 9.14 <.0001
hdd*monthID 201207 4.66843131 0.80519105 5.79 <.0001
hdd*monthID 201208 0.26935198 0.11943180 2.26 0.0241
hdd*monthID 201209 0.08888696 0.00873398 10.18 <.0001
hdd*monthID 201210 0.04358854 0.00206118 21.15 <.0001
hdd*monthID 201211 0.03175520 0.00082884 38.31 <.0001
hdd*monthID 201212 8.03226989 0.00058732 54.94 <.0001
hdd*monthID 201301 0.02951810 0.00049576 59.54 <.0001
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Standard

Parameter Estimate Error t Value Pr > |t
hdd*monthID 201302 0.02930533 0.00055075 53.21 <.0001
hdd*monthID 201303 0.02889188 0.00063047 45.83 <.0001
hdd*monthID 201304 0.04260264 0.00269476 15.81 <.0001
hdd*monthID 201305 9.09137563 0.00989515 9.23 <.0001
hdd*monthID 201306 0.34213966 0.04420508 7.74 <.0001
hdd*monthID 201307 1.66388558 0.21863739 7.61 <.0001
hdd*monthID 201308 8.56185382 0.09824125 5.72 <.0001
hdd*monthID 201309 0.21494607 9.02127200 16.10 <.0001
hdd*monthID 201310 0.04405562 0.00354139 12.44 <.0001
hdd*monthID 201311 0.03230366 0.00070349 45.92 <.0001
hdd*monthID 201312 0.083071537 0.00049521 62.02 <.0001
hdd*monthID 201401 0.93043854 0.00041147 73.97 <.0001
hdd*monthID 201402 0.02969267 0.00045848 64.76 <.0001
hdd*monthID 201403 0.03155282 0.00067965 46.42 <.0001
hdd*monthID 201404 0.04996026 0.00204377 24 .45 <.0001
hdd*monthID 201405 0.11930271 0.00855147 13.95 <.0001
hdd*monthID 201406 0.07305878 0.03236117 2.26 0.0240
hdd*monthID 201407 1.69801539 0.15225526 11.15 <.0001
hdd*monthID 201408 -9.60880558 2.83117862 -3.39 0.0007
k12_date -1.86743418 0.80639329 -1.32 0.1856
Insul_Seal_date 0.00000000

HVAC_tuneup_date ©.00000000 . S 5
Free_CFL -8.34790665 0.21985060 -1.58 0.1135
cfl_promo -1.56855896 1.47187599 -1.07 0.2866
cfl_special -0.59764678 2.29511977 -8.26 0.7946
HEHC -0.25321322 1.07464163 -0.24 0.8137
lowinc_weath -0.91541876 0.62093733 -1.47 0.1404
PER_OHEC -0.70204867 1.29809570 -0.54 0.5886
SmSvr_HVAC 0.65211185 2.26379766 0.29 0.7733
Appl_Recycle -0.98440054 1.72257946 -0.57 0.5677
Refrige_Replace -2.94705110 1.27002024 -2.32 0.0203
furnace_replace -4.53121048 2.16132061 -2.10 0.0360
Property_Mgr 0.00000000 . . .
MyHER -9.64953936 0.22101200 -2.94 9.0033
part -1.16382134 0.26113361 -4.46 <.0001
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Standard
Parameter Estimate Error t Value Pr > |t
hdd*monthID 201302 0.04616824 0.0004003 115.34 <.0001
hdd*monthID 201303 0.04854534 0.00085156 94.15 <.0001
hdd*monthID 201304 0.06273890 0.0020151 31.13 <.0001
hdd*monthID 201305 0.14097334 0.0060986 23.12 <.0001
hdd*monthID 201306 0.27111413 0.0344485 7.87 <.0001
hdd*monthID 201307 0.75227106 0.5459625 1.38 0.1682
hdd*monthID 201308 0.64648682 0.0836063 7.73 <.0001
hdd*monthID 201309 0.23497863 0.0125078 18.79 <.0001
hdd*monthID 201310 0.07431079 0.0020218 36.75 <.0001
hdd*monthID 201311 0.05209481 0.0006242 83.46 <.0001
hdd*monthID 201312 0.04551292 0.0005830 78.07 <.0001
hdd*monthID 201401 0.04740798 0.00083332 142.29 <.0001
hdd*monthID 201402 0.04654439 0.0003836 121.35 <.0001
hdd*monthID 201403 0.04988105 0.00085253 94,95 <.0001
hdd*monthID 201404 0.06945916 0.0018043 38.50 <.0001
hdd*monthID 201405 0.15354932 0.0064585 23.77 <.0001
hdd*monthID 201406 0.39260212 0.0408723 9.61 <.0001
hdd*monthID 201407 18.42271508 6.4661767 2.85 0.0044
hdd*monthID 201408 -36.33626290 215.5990767 -8.17 0.8662
k12_date -0.06574948 9.2929747 -0.22 0.8224
Insul_Seal_date -1.68582223 6.2833457 -0.27 0.7885
Free_CFL 0.27569834 0.0981067 2.81 0.0050
c¢fl_promo 1.56743195 5.1477852 0.30 0.7608
cfl_special -0.19005964 1.3100903 -9.15 0.8847
HEHC 0.85054143 0.5368744 1.58 9.1131
lowinc_weath 2.41266070 1.4140526 1.71 0.0880
PER_OHEC -0.73461637 0.5426533 -1.35 0.1758
SmSvr_HVAC 0.37324155 1.3090581 0.29 0.7756
Appl_Recycle -0.14340946 0.8868349 -0.16 0.8715
Property_Mgr -0.62212566 9.1640377 -3.79 0.0001
MyHER -0.35044884 0.1004404 -3.49 0.0005
part -1.07687179 0.1173765 -9.17 <.0001
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Appendix C: Engineering Algorithms
CFLs
General Algorithm

Gross Summer Coincident Demand Savings

Watts, .. - Watts,,
1000

AKkW =ISR x units x |: ]xCFxWHFd

Gross Annual Energy Savings

[{Watts JHOURS),,,, - (Watts THOURS),

AkWh =1ISR x units x - x 365 x WHFe
H 1000 E
where:
AkW = gross coincident demand savings
AkWh = gross annual energy savings
units = number of units installed under the program
Wattsee = connected load of energy-efficient lamp = 15.76
Wattspage = connected load of baseline lamp
HOURS = Average daily hours of use
CF = coincidence factor = 0.11 (taken from Draft Ohio TRM)
WHFe = Waste heat factor for annual electricity consumption = 0.9942
WHFd = Waste heat factor for demand = 1.167

The waste heat factor for annual energy consumption depends on the HVAC system, heating fuel
type, and location. The waste heat factors for annual energy consumption were taken from DOE-
2 simulations of the residential prototype building described at the end of this Appendix. The
weights were determined through appliance saturation data from the Home Profile Database
supplied by Duke Energy.
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