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1 Municipal Aggregation Materials

After the proposed aggregation program has been registered with the state, the municipality must
hold a referendum. The wording of the referendum question is specified in the Illinois Power

Agency Act:!

The election authority must submit the question in substantially the following form:

Shall the (municipality, township, or county in which the question is being voted upon)
have the authority to arrange for the supply of electricity for its residential and small

commercial retail customers who have not opted out of such program?

The election authority must record the votes as “Yes” or “No”.

Figure A.1 displays an example of a letter sent to residents of a community following the
passage of an aggregation referendum and selection of a new aggregation supplier. The letter
informs residents about their new supply price for electricity, and lets them know that they will
have an opportunity to opt out of aggregation. Figure A.2 displays an example of the opt-out card
that a customer must fill out and mail if they wish to retain their current electricity supplier.

Figures A.3 and A.4 display the front and back page of a typical electricity bill for a customer
residing in ComEd’s service territory. If a customer switches suppliers, e.g., her community adopts
aggregation and she does not opt out, then the Electricity Supply Charge rate (see Figure A.4) will
change. Otherwise her bill will remain the same.

2 Data Appendix

Consistent Usage Data

In the usage data provided by ComEd, several communities change definitions over time, moving
customers from one community to another or creating a new community. These changes appears
as large, discrete jumps in our community-level aggregate usage data. To eliminate this noise, we
apply two filters to search for large structural breaks. For each community, we run 89 separate

regressions of log usage on month-of-year indicators and a structural break indicator, where we

"From 20 ILCS 3855/1-92, Text of Section from P.A. 98-404. Available from http://www.ilga.gov/legislation/ilcs/
fulltext.asp?DocName=002038550K 1-92.


http://www.ilga.gov/legislation/ilcs/fulltext.asp?DocName=002038550K1-92
http://www.ilga.gov/legislation/ilcs/fulltext.asp?DocName=002038550K1-92

start the structural break indicator at each month in the sample. We then compare the maximum
R-squared to the minimum R-squared among a community’s set of regressions. If this difference
exceeds 0.5, then the community is dropped from the sample.

For the second filter, we run a series of similar regressions with the addition of a linear time
trend. For this filter, we drop any communities for which the explanatory power of the break
increases the R-squared by more than 0.2.

Together, these two filters remove 79 communities from our initial sample of 887 service terri-
tories. We remove an additional 29 communities from our sample because they were missing data
and/or we could not confidently assign them to our treatment or control groups. Finally, we also
drop 11 communities that passed a referendum approving aggregation but never implemented the
program, leaving us with 768 (= 887 - 79 - 29 - 11) communities in our final sample.

One concern with the two filters that we applied is that we may eliminate actual structural
breaks arising from municipal aggregation. However, the communities that were removed in this

fashion were primarily small communities that did not implement aggregation.

Other Components of the Electricity Bill

All fixed fees and remaining usage rates are nearly identical across the aggregation and non-
aggregation communities in our sample. The average fixed fee for customers residing in ComEd
service territories during our sample period is $12.52 per month. We ignore the fixed fees in our
analysis, because they do not vary across communities and because our independent variable is the
difference in the (log) marginal price between aggregation and non-aggregation communities. In
rare instances the aggregation supplier charged an additional fixed fee, but these scenarios were
short-lived. Municipal tax rates do vary across communities, but the variation is small and they
rarely change over time. For our analysis, we use the median tax rate across ComEd communities
(0.557 cents/kWh). The price variable in our estimating equations is equal to the aggregation sup-
ply rate plus all other usage rates if the community has implemented aggregation; otherwise, it is

equal to the ComEd supply rate plus all other usage rates.

Sources for Aggregation Rates

This section summarizes the data sources used to verify the rates obtained by aggregation com-
munities. The primary data source is Plug In Illinois. If information was unavailable from Plug
In Illinois, we tried to retrieve it from websites of the participating communities or from FOIA

requests made to the local governments.



Plug In Illinois The website https://pluginillinois.org/Municipal AggregationList.aspx lists the
current state of aggregation programs in Illinois. If a community is currently on an aggregation
plan, the rate and the end of the contract are listed. Repeated snapshots of the website were used
to track the rates over time. For many of the communities, Plug In Illinois provides a link to access

the opt-out letter and a link to the terms and conditions of service.

Opt-Out Letter The opt-out letter is sent to all households following passage of the referendum.
The letter confirms the aggregation program and provides them with an opportunity to opt out and

remain with ComEd. The letter also includes the aggregation rate and the relevant time period.

Terms and Conditions of Service The terms and conditions are sent to households that do not
opt out of the aggregation program. The terms and conditions are an agreement between a house-
hold and the alternative retail electric supplier, and they indicate the aggregation rate and the rele-

vant time period.

Master Agreement The master agreement is the contract between the alternative retail electric
supplier and the local government. The agreement indicates the term of the agreement and the

agreed-upon rate. We obtained these through FOIA requests.

3 Difference-in-Differences Estimates without Matching

In this section, we describe how we estimate the effect of implementing aggregation on electricity
prices and usage using a standard difference-in-differences model with no matching. Our estimat-
ing equation is given by
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Yoy = Z BrAcr + BasAcas + B_osAc—25 + Qem + Qmy + Ecmy, (A.1)
T=—24,7#-1

where Y., is either the natural logarithm of the monthly price or the natural logarithm of total

monthly electricity use in community ¢ in calendar month m and year y. The variable A, is an

indicator equal to 1 if, as of month m and year y, community ¢ passed an aggregation referendum

7 months ago. The month before the referendum (7 = —1) is the omitted category. The main

parameter of interest is [3;.

To ensure that 3, reflects changes relative to the omitted category, we include indicators for
aggregation having been passed 25 or more months ago (A, 25) and for aggregation being passed
25 or more months in the future (A, _25). We also include month-by-year (c,,) and community-
by-month (a.,,) fixed effects and cluster standard errors at the community level. We discuss the

robustness of our estimates to different sets of fixed effects below.



We also estimate a second, more parametric specification that assesses the effect by six-month

periods and uses the entire two years prior to the referendum as the reference period:

Yemy = MAcoto6 + V2471012 + 13401310 18 T VaAc, 1910 24

(A.2)
+ﬁ25Ac,25 + B—Z5Ac,—25 + ey + Ay + 8cmy-

In this specification, A, ¢ is an indicator variable equal to 1 if the community passed aggregation
in the past 6 months and O otherwise. Similarly, A, 12 is an indicator equal to 1 if the community
passed aggregation between 7 and 12 months ago, and so on. The other variables are defined as in
equation (A.1).

One could estimate the effect of implementing aggregation by comparing communities that
implemented aggregation to those that did not implement aggregation. However, the latter may not
serve as an adequate counterfactual for the former without correcting for systematic differences
via matching, as we do in the main text. We therefore restrict our estimation sample here to
communities that implemented aggregation.? Our main identifying assumption is that, conditional
on the included fixed effects, the timing of aggregation adoption is exogenous with respect to
electricity use.

Figure A.10 presents the change in electricity prices following aggregation, in logs, as esti-
mated by equation (A.1). Similar to our matching results, prices do not drop immediately fol-
lowing the referendum because it takes time for communities to switch to a new supplier. Un-
like the matching estimator, the pre-period price change is not exactly equal to zero in the event-
study difference-in-difference. Although treatment and control communities face identical prices
in the pre-period in calendar time, they do not face identical prices in event-study time because
ComEd’s prices fluctuate month-to-month. This distinction does not matter for the matching esti-
mator, which creates counterfactuals separately for each treated community. The second vertical
dashed line in Figure A.10 shows the point at which half of all communities have implemented ag-
gregation (4 months after passing the referendum). Prices continue to drop as more communities
switch and then eventually stabilize. Within 8 months of passing the referendum, the average elec-
tricity price has decreased by more than 0.3 log points (26 percent) in aggregation communities
relative to the control group.

Figure A.11 shows the corresponding estimates for electricity usage. Prior the referendum,
the difference in usage between aggregation and the control communities is statistically indistin-
guishable from zero. Usage in aggregation communities then begins to increase following the
referendum. By the end of the first year, usage in aggregation communities is about 0.1 log points

(9.5 percent) higher relative to the counterfactual.

2We also estimated a specification that uses all non-aggregation communities as controls. Those estimates are
similar to the ones we present here, although the coefficients are much less stable.



Table A.6 shows the estimated impact of aggregation on the log of the electricity price in
these communities 0—6, 7-12, 13—-18, and 19-24 months after implementation, as estimated by
equation (A.2). The results consistently show large and significant price drops, and are robust to
including different fixed effects. Our preferred specification is presented in Column 4 and includes
community-by-month and month-by-year fixed effects. This specification estimates that electricity
prices fell by 0.1 log points in the first six months, and eventually stabilizes around 0.3 log points
by the end of the first year.

Table A.7 shows the estimated change in usage as estimated by equation (A.2) for the sample
of communities that implemented aggregation. Our preferred specification, presented in Column
4, estimates that electricity usage is 0.048 log points higher in the first 6 months following the
referendum, and this increases to 0.114 log points within one year.

Finally, Figure A.12 shows the elasticities implied by the usage and price results. Similar to
the main text, we regress the predicted aggregation-driven log change in a community’s electricity
usage on the change in log prices. To account for uncertainty in the price and usage estimates, we
cluster bootstrap the confidence intervals using 1000 draws. The implied elasticity ranges from
—0.33 7-12 months after passage of aggregation to —(0.45 two and a half years after passage. The
differences in the magnitude between these and our matching estimates may be due to the fact that
they reflect a slightly different mix of communities and a different combination of short-run and

longer-run responses.

4 Anticipation Effects

Forward-looking individuals should respond to policies prior to their implementation if those poli-
cies can be anticipated and if there is a benefit of responding in advance. For example, prior
studies have documented that expectations of future policies and prices matter when purchasing
durables such as cars or houses or when making human capital investments (e.g., Poterba, 1984;
Ryoo and Rosen, 2004; Allcott and Wozny, 2014; Myers, 2016). The effect of aggregation on elec-
tricity usage is a good setting for detecting anticipation effects: the implementation of aggregation
was widely announced months ahead of time, and electricity usage depends on durable goods like
air conditioners, water heaters, and dishwashers, as well as on consumer habits and knowledge.
Though a price decrease is unlikely to cause an immediate spike in purchases of energy-inefficient
appliances, depreciated durable goods are continuously being replaced within a population, and
the efficiency of the replacement should depend, at the margin, on the price of electricity.

Both dynamic specifications reported in Table 3 find a small but significant anticipation re-
sponse in the six months prior to a price change. To further validate this result, we re-estimate the
reduced-form specification given in equation (5), setting ¢ = 0 to be the date that aggregation was

implemented (which corresponds to the date of the price change) rather than the date of the aggre-



Figure 1: Anticipation Effects of Implementing Aggregation on Log Usage

(a) Defining 7 = 0 as the Implementation Date (b) Using Pre-Implementation Observations Only
z g -
\ |

o 0] | H
321 2 o
©n N o 1 !
= o I !
23 g |
— — o |
S g% |
0 <] I r !
& & 2
< < O
= O A =
© l © T

=N i | L

v T T T } T T T T v T T T } T T T T
24 -18  -12 -6 0 6 12 18 24 24 -18  -12 -6 0 6 12 18 24
Months Since Implementation Months Since Referendum
—— Point Estimates - - — - 95 Percent CI —— Point Estimates - - — - 95 Percent CI ‘

Notes: The figure displays estimates of the anticipation effects of implementing aggregation. In Panel (a), the vertical
dashed line corresponds to the month when aggregation was implemented. In Panel (b), the vertical dashed line
corresponds to the month when aggregation was passed, and the short-dashed line indicates the median implementation
period. Confidence intervals are constructed via subsampling.

gation referendum. The results are shown in panel (a) of Figure 1. The price difference between
aggregation communities and their matched controls is zero prior to implementation. However,
usage begins increasing three months prior to the price change.

To explicitly isolate the anticipation effect, Panel (b) of Figure 1 displays estimates of changes
in electricity usage relative to the referendum date, using only pre-implementation data. Electric-
ity usage increases steadily and significantly 3-5 months after the referendum despite the fact that
prices have not yet changed for the observations in this sample. Specifically, usage is 0.012 log
points higher 3 months after the referendum and 0.035 log points higher 5 months after the referen-
dum, confirming the existence of non-trivial anticipation effects in our sample. We do not observe
any significant change in usage prior the referendum.

Together, these results suggest that the referendum and/or the subsequent price change an-
nouncement alerted consumers to the impending price decrease and caused them to increase their
usage, perhaps by placing less weight on energy efficiency when replacing old appliances or by
changing their electricity usage habits (relative to their control counterparts). Alternatively, it is
possible that customers were confused about the timing of the price change, although we note that
mailers were sent to all residents informing them of the exact month of the price change. More
generally, while our estimates are consistent with a standard forward-looking model of rational
consumers, they are also consistent with confusion and other behavioral mechanisms. Regardless
of the precise mechanism, to the extent that other policies are implemented in a similar manner,

they are likely to generate pre-implementation effects similar to those we find here.



5 Demographic Characteristics

Illinois versus the United States

[llinois 1s similar to the U.S. as a whole along several dimensions related to electricity consump-
tion. Using daily station-level weather data from NOAA, we calculate that the average number of
population-weighted heating degree days between 1965-2010 in Illinois (U.S.) is 5,997 (5,115),
while the average number of population-weighted cooling degree days is 881 (1,086). Considering
that the state-level standard deviations for these two measures are approximately 2,100 and 746,
Illinois provides a close proxy for the average U.S. temperature patterns. Likewise, from 2000
to 2015, the difference between the average annual electricity price in Illinois and the U.S. as a
whole was —0.4 cents per kWh, which is only about four percent of the U.S. mean (U.S. Energy
Information Administration, 2017).

From 2011 to 2015, Illinois had an average per capita income of $30,494 (in 2015 dollars),
which is very close to the U.S. average of $28,930. Similarly, the Illinois employment rate was
65.6 percent, while the U.S. employment rate was 63.6 percent (United States Census Bureau,
2016). The 2010 demographic characteristics of Illinois are also comparable to the U.S. average:
14.5 percent of the Illinois population is black (versus 12.6 percent for the U.S.), 12.5 percent is
over the age of 65 (versus 13 percent for the U.S.), and 24.4 percent is under the age of 18 (versus
24 percent in the U.S.).

Elasticities by Demographic Characteristics

Next, we investigate how much variation in the reduced-form price elasticity can be explained
by demographic characteristics. Doing so helps us understand both the distributional effects of
policies that affect electricity prices and the generalizability of our results. For this exercise, we
regress the log net usage change at time ¢ on the contemporaneous log price change and add
interactions between the log price change and indicator variables for whether or not a community

is in the top half of the distribution for z7, a characteristic of interest:

J
Tit = By - Alnp; + Z<6ﬁ - Alnpg - 1[xg > median(z?))] + 1.

J=1

The indicator 1[z] > median(x7)] is equal to 1 if the value of the (time-invariant) variable
27 for community ¢ is above the median of the distribution and O otherwise. We estimate this
regression using J = 8 different characteristics obtained from the ACS, and report our results in
Figures A.13 and A.14. Because the estimation is done jointly, the displayed elasticities for any

given characteristic control for the other characteristics.



Figure A.13 reports heterogeneity results for variables related to the housing stock. Estimates
that are statistically different from each other (at the 10 percent level) are indicated with a marker.
Communities with newer homes (as measured by “year built”) have a more elastic demand re-
sponse, conditional on the other characteristics. This difference could arise because newer homes
are more likely to have technology such as programmable thermostats, which make it easier for
consumers to control electricity consumption.

Figure A.14 reports heterogeneity results for socioeconomic characteristics. Surprisingly, age
and race appear to matter for the elasticity of demand more than economic variables such as income
and education. Younger communities have a more elastic response, as do communities with a
greater percentage of white people. By contrast, our elasticity estimates are relatively stable across

economic characteristics.

6 Framework for Consumption Dynamics

Summary

Residential electricity usage is unlikely to adjust immediately to price changes. It takes time to
change habits, such as turning off the lights or turning down the air conditioning when away from
home. Usage also depends on the energy efficiency of durables such as dishwashers, dryers, and air
conditioners, which are purchased infrequently and are continuously replaced within a population.
Finally, some consumers may need time to learn that the electricity price has changed, especially
if the benefit of tracking price changes is small relative to the cost of paying attention.

The presence of such adjustment costs suggests that the long-run response to a price change will
exceed the short-run response. Moreover, if consumers are forward-looking, they may respond in
anticipation of future price changes. Here, we present a simple framework demonstrating that our
empirical approach in Section V is consistent with a standard rational model of a forward-looking
consumer.

We employ the habit model of Becker et al. (1994), and provide a full derivation of these results
at the end of this appendix. Utility in each period depends on y;, the consumption of electricity in
that period, and on 7,_,, the consumption of electricity in the previous period.> The consumer’s

problem is: o
max ZRt_lU (Yt Ye—1, Tt) s

Yt, Tt

where 7 is given, R < 1 is the consumer’s discount factor, and z; represents consumption of a

composite good that is taken as numeraire. The consumer’s budget constraint is

3Similarly, one could allow utility in each period to depend on a “stock” of appliances (Filippini et al., 2018). The
resulting model will exhibit dynamics similar to what we present here.



Wo=> R (x+pwr),
t=1

where W is the present value of wealth, and p; is the price of the electricity.
We assume that consumers are forward-looking, and, for expositional purposes, we assume
they have perfect foresight. Finally, to illustrate the dynamics that can arise in our setting, we

assume utility is quadratic.* Under these assumptions, the demand equation is:
Yt = Q1Yp—1 + Q2Yry1 + 3Py, (A.3)

where the coefficients in equation (A.3) depend on the parameters of the quadratic utility function.
The “adjustment cost” model frequently estimated in the energy demand literature corresponds to

the special case where consumers are myopic, in which case the demand equation simplifies to:

Yy = O1ye—1 + Oapy. (A.4)

In the forward-looking model (A.3), consumers adjust their consumption in anticipation of
future price changes, which are implicitly captured by v;,;. They do not do so in the myopic
adjustment model (A.4). Prior studies have noted that one can therefore test the myopic model by
testing whether demand responds to future prices (Becker et al., 1994; Gruber and Koszegi, 2001).

One can equivalently express demand as a function of all past and future prices by solving the

second-order difference equation (A.3):

t—1 0o
Yt = Z Ot—sPi—s + Z Ot sPt+ts- (A.5)
s=0 s=1

The effect of a price change on consumption will depend on whether the change was anticipated
and on how long consumers expect the price change to last. Given estimates of equation (A.5), the

long-run effect of a permanent change in price, p*, on consumption can then be calculated as

t—1 0
e SRS S (A.6)

An appealing feature of equation (A.5) is that it is more flexible than equation (A.3). For

example, it will generate a valid estimate of dy/dp* even if consumers do not discount the future
exponentially. This non-parametric specification is rarely estimated, however, because most studies

do not have data panels of sufficient length.

4 Alternatively, to analyze dynamics near a steady state, one could allow utility to be general and take a linear
approximation to the first-order conditions, which would yield identical equations.



Derivations

As shown in Becker et al. (1994), the effect of a price change on consumption at a particular point
in time depends on whether or not the change was anticipated; when the change occurred; and
whether the change is temporary or permanent. This can be shown by solving the second-order

difference equation (A.3) to obtain:

0 t—1 fo'e)
yr = Ky Z ()‘1)73 agpris—1 + Ko Z ()‘2)8 agPy—s—1 + (Az)t (yo - K Z ()\1)78 Q3Ps—1
s=1 s=0
(A.7)

s=1

where

with roots

A = 201 > 1
b 1-— vV 1-— 40[10./2
2
Ny = a <1

1+ \/]. —4a1a2

See Reif (2019) for additional details.

Equation (A.7) shows that consumption in period ¢ is a function of all future prices, all past
prices, and the initial condition gy. In long-run equilibrium (¢ — o00), the third term in equation
(A.7) becomes zero, so that consumption no longer depends on the initial condition, yy. The long-

run effect of a permanent change in price in all periods is

d C —s OO s
= K3 ) e+ Ka Y ()
s=1 s=0

which corresponds to equation (A.6) as ¢ — oo.
It is straightforward to show that the solution to the first-order difference equation (A.4), the

myopic “adjustment cost” model, depends only on past prices, and not on future prices.

10
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Appendix Tables

Table A.1: Number of Nearest Neighbors and Reduced-Form Estimates

(a) 5 Nearest Neighbors

Log Usage Log Price Elasticity Usage Obs. Price Obs.

1-6 Months 0.014% -0.098**%* -0.094 %% 1692 1692
(0.003) (0.003) (0.019)

7-12 Months 0.050%#*%* -0.249%** -0.155%** 1668 1668
(0.007) (0.007) (0.020)

13-18 Months 0.043#%* -0.147%** -0.228%** 1516 1515
(0.005) (0.002) (0.027)

19-24 Months 0.039% -0.132%%% -0.272%%* 1155 1155
(0.006) (0.003) (0.043)

25-30 Months 0.043#%* -0.120%** -0.275%** 606 604
(0.007) (0.004) (0.039)

(b) 1 Nearest Neighbor

Log Usage Log Price Elasticity Usage Obs. Price Obs.

1-6 Months 0.016%*** -0.098%*** -0.098%#** 1692 1692
(0.004) (0.003) (0.022)

7-12 Months 0.051%%* -0.249%** -0.159%#* 1668 1668
(0.007) (0.007) (0.020)

13-18 Months 0.047+%* -0.147#%* -0.248%%* 1516 1515
(0.006) (0.002) (0.030)

19-24 Months 0.044 % -0.132%%% -0.301%** 1155 1155
(0.007) (0.003) (0.049)

25-30 Months 0.047+%* -0.120%%* -0.306%** 606 604
(0.008) (0.004) (0.046)

(c) 10 Nearest Neighbors

Log Usage Log Price Elasticity Usage Obs. Price Obs.

1-6 Months 0.015%** -0.098*** -0.099%** 1692 1692
(0.003) (0.003) (0.019)

7-12 Months 0.051%#%* -0.249%** -0.162%** 1668 1668
(0.007) (0.007) (0.020)

13-18 Months 0.044%** -0.147%*% -0.228*** 1516 1515
(0.006) (0.002) (0.027)

19-24 Months 0.040%** -0.132%*%* -0.283*** 1155 1155
(0.006) (0.003) (0.044)

25-30 Months 0.044%** -0.120%** -0.283*** 606 604
(0.007) (0.004) (0.040)

Significance levels: * 10 percent, ** 5 percent, *** 1 percent. Estimates are constructed by a nearest-neighbor
matching approach where each aggregation community is matched to non-aggregation communities with the most
similar usage in 2008 and 2009. The number of price observations corresponds to the number of observations for each
elasticity estimate, as we always observe usage where we observe a price change. Standard errors are in parentheses.
Standard error are determined by subsampling.
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Table A.2: Comparison of Tuning Parameters for Subsampling

Months Months Months Months  Months

R By Type 1-6 7-12 13-18 19-24 25-30
Point Estimate  -0.0939  -0.1550 -0.2280 -0.2723 -0.2748

1 17 Standard Error  0.0208 0.0221 0.0283 0.0476  0.0444
2 34 Standard Error  0.0197 0.0204  0.0275 0.0471 0.0430
3 51 Standard Error  0.0190 0.0199 0.0265 0.0430  0.0386
5 85 Standard Error  0.0176 0.0185 0.0242 0.0388 0.0352
7 119 Standard Error  0.0169 0.0158 0.0217 0.0364  0.0334

Results from our bi-annual elasticity estimates are reported above. The first row re-
ports the point estimates. The remaining rows report the standard errors calculated via
subsampling with different values of the tuning parameter, R, and the corresponding
subsample size in terms of treated communities, B;. Confidence intervals throughout

the paper are calculated with R = 3.

Table A.3: Characteristics of Aggregation, Non-Aggregation, and Matched Control Communities

(D 2 3) “) &)
Aggregation Non- p-value of Matched p-value of
Mean Aggregation Difference Controls Difference

Mean 2)-(D) Mean @-(1)
Per Capita Electricity Usage in 2010, kWh 4,893 5,078 0.790 4,862 0.964
Total Population (Log) 8.63 7.20 <0.001 8.43 0.135
Percent Black 4.92 541 0.663 8.26 0.038
Percent White 86.54 89.06 0.055 83.49 0.087
Median Income 71,848 68,371 0.119 71,437 0.876
Median Age 38.63 40.80 <0.001 38.90 0.625
Total Housing Units (log) 7.69 6.27 <0.001 7.45 0.083
Median Year Built 1,969 1,965 0.006 1,972 0.023
Median Housing Value 264,723 222,617 0.001 250,355 0.310
Percent with High School Education 29.80 36.29 <0.001 32.75 0.005
Percent with Some College Education 29.73 31.39 0.008 30.53 0.227
Percent with Bachelor Degree 18.32 14.31 <0.001 16.71 0.087
Percent with Graduate Degree 11.22 7.43 <0.001 9.01 0.007
Latitude 4191 41.67 <0.001 41.80 0.005
Longitude -88.41 -88.53 0.025 -88.20 <0.001
Number of Unique Communities 286 385 271

Mean characteristics for aggregation communities, non-aggregation communities, and matched control (non-
aggregation) communities are reported. Electricity usage data come from ComEd. All other characteristics are from
the 2005-2009 American Community Survey (ACS). We obtained non-ambiguous ACS matches for 286 out of 289
aggregation communities and 385 out of 479 non-aggregation communities. The number of observations in column
(1) is smaller for median year built (285). The number of observations in column (2) is smaller for median housing
value (383). Estimates in columns (4) and (5) are weighted by the number of times the control community is a match

for a treated community.
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Table A.4: Matching Estimates of the Effect of Aggregation on Usage and Prices, Monthly

Log Usage Log Price Elasticity Usage Obs. Price Obs.

Month 3 0.014%** -0.063*** -0.061%** 286 286
(0.005) (0.007) (0.037)

Month 4 0.020%** -0.114%** -0.081*** 278 278
(0.006) (0.007) (0.032)

Month 5 0.020%** -0.187%** -0.095%** 278 278
(0.006) (0.007) (0.028)

Month 6 0.025%%*%* -0.224%** -0.107%** 278 278
(0.007) (0.005) (0.027)

Month 7 0.032%*%* -0.240%** -0.094%** 278 278
(0.008) (0.010) (0.025)

Month 8 0.041%** -0.262%%** -0.114%%* 278 278
(0.008) (0.008) (0.020)

Month 9 0.057%** -0.257#%* -0.175%** 278 278
(0.008) (0.007) (0.024)

Month 10 0.055%** -0.243%%* -0.182%%** 278 278
(0.009) (0.007) (0.028)

Month 11 0.059%** -0.272%%* -0.170%** 278 278
(0.008) (0.008) (0.023)

Month 12 0.054#%%* -0.222%%* -0.227%%* 278 278
(0.009) (0.006) (0.032)

Month 13 0.057%*** -0.222%%* -0.236%** 278 278
(0.009) (0.006) (0.033)

Month 14 0.045%** -0.228%** -0.161%** 278 277
(0.008) (0.005) (0.026)

Month 15 0.037%** -0.050%** -0.418%%* 240 240
(0.007) (0.003) (0.097)

Month 16 0.038%** -0.110%** -0.321 %% 240 240
(0.007) (0.002) (0.061)

Month 17 0.045%** -0.119%** -0.361%** 240 240
(0.007) (0.002) (0.058)

Month 18 0.033%*** -0.128%*** -0.220%** 240 240
(0.008) (0.003) (0.058)

Month 19 0.036%** -0.140%** -0.232%** 240 240
(0.008) (0.004) (0.053)

Month 20 0.036%** -0.135%** -0.248*** 183 183
(0.008) (0.004) (0.058)

Month 21 0.047%** -0.132%%* -0.325%** 183 183
(0.008) (0.003) (0.055)

Month 22 0.035%*%* -0.133%** -0.246%%* 183 183
(0.008) (0.004) (0.055)

Month 23 0.040%** -0.125%** -0.309%** 183 183
(0.007) (0.003) (0.057)

Month 24 0.040%** -0.125%%** -0.308%** 183 183
(0.007) (0.003) (0.056)

Month 25 0.039%** -0.121%%* -0.327%%* 183 182
(0.007) (0.003) (0.058)

Month 26 0.040%** -0.097*** -0.290%** 183 182
(0.008) (0.005) (0.062)

Month 27 0.046%** -0.166%** -0.236%** 183 183
(0.008) (0.006) (0.038)

Significance levels: * 10 percent, ** 5 percent, *** 1 percent. Estimates are constructed by a nearest-neighbor
matching approach where each aggregation community is matched to the five non-aggregation communities with the
most similar usage in 2008 and 2009. Months 0-2 are not shown as no aggregation community switches suppliers
that quickly following a referenda, resulting in price changes that are identically zero and undefined reduced-form
elasticities. The number of price observations corresponds to the number of observations for each elasticity estimate,
as we always observe usage where we observe a price change. Standard errors are in parentheses. Significance is
determined by subsampling to construct confidence intervals.
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Table A.5: Matching Estimates of the Effect of Aggregation on Usage and Prices, Yearly

Post-Referendum Period Log Usage Log Price Elasticity Usage Obs. Price Obs.

1-12 Months 0.032%%** -0.173%** -0.140%** 3360 3360
(0.005) (0.004) (0.018)

13-24 Months 0.04 1% -0.141%%* -0.243%%* 2671 2670
(0.005) (0.002) (0.028)

25-36 Months 0.046%** -0.108%** -0.285%** 720 718
(0.008) (0.006) (0.041)

Significance levels: * 10 percent, ** 5 percent, *** 1 percent. Estimates are constructed by a nearest-neighbor
matching approach where each aggregation community is matched to the five non-aggregation communities with the
most similar usage in 2008 and 2009. The number of price observations corresponds to the number of observations
for each elasticity estimate, as we always observe usage where we observe a price change. Standard errors are in
parentheses. Significance is determined by subsampling to construct confidence intervals.

Table A.6: Effect of Aggregation on Electricity Prices, Communities that Passed Aggregation

) ) (3) @)
0-6 Months Post-Aggregation -0.119%%* -0.100%** -0.123*** -0.107#%*
(0.005) (0.005) (0.005) (0.005)
7-12 Months Post-Aggregation -0.307#** -0.313%#%* -0.312%%%* -0.320%**
(0.007) (0.007) (0.007) (0.007)
13-18 Months Post-Aggregation -0.297%** -0.265%** -0.303%** -0.267%**
(0.008) (0.009) (0.008) (0.010)
19-24 Months Post-Aggregation -0.283#** -0.285%%%* -0.285%%%* -0.287#%*
(0.010) (0.013) (0.010) (0.013)
25-30 Months Post-Aggregation -0.281%** -0.264%** -0.296%** -0.279%**
(0.013) (0.017) (0.014) (0.018)
Community Fixed Effects X X
Month and Year Fixed Effects X X
Month-by-Year Fixed Effects X X
Community-by-Month Fixed Effects X X
Dep. Var. Mean 2.202 2.202 2.202 2.202
Observations 25,716 25,716 25,716 25,716
Adjusted R-squared 0.793 0.898 0.802 0.907

Significance levels: * 10 percent, ** 5 percent, *** 1 percent. Standard errors (in parentheses) clustered by community.
Outcome variable is the log of the per-kWh electricity price.
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Table A.7: Effect of Aggregation on Electricity Usage, Communities that Passed Aggregation

M @ 3) @)
0-6 Months Post-Aggregation 0.073%** 0.059%** 0.066%** 0.048%**
(0.008) (0.009) (0.005) (0.006)
7-12 Months Post-Aggregation 0.054 % 0.095%# 0.065%** 0.114%*
(0.012) (0.016) (0.012) (0.016)
13-18 Months Post-Aggregation 0.107%** 0.140%** 0.088%** 0.114%**
(0.015) (0.019) (0.014) (0.017)
19-24 Months Post-Aggregation 0.084#%** 0.073%** 0.109%%** 0.114%%*
(0.016) (0.023) (0.015) (0.021)
25-30 Months Post-Aggregation 0.067#** 0.139%** 0.067#** 0.133%#%*
(0.020) (0.025) (0.020) (0.024)
Community Fixed Effects X X
Month and Year Fixed Effects X X
Month-by-Year Fixed Effects X X
Community-by-Month Fixed Effects X X
Dep. Var. Mean 14.371 14.371 14.371 14.371
Observations 25,716 25,716 25,716 25,716
Adjusted R-squared 0.991 0.993 0.996 0.998

Significance levels: * 10 percent, ** 5 percent, *** 1 percent. Standard errors (in parentheses) clustered by community.
Outcome variable is the log of total electricity usage.
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Table A.8: Number of Nearest Neighbors and the Dynamic Elasticity Curve

(a) 5 Nearest Neighbors

Period After Price Change Non-Parametric Parametric Reduced Form
1-6 Months Prior -0.023** -0.022%** N/A
(0.010) (0.006)
Contemporaneous -0.050%%*%* -0.052%*%* -0.034%*
(0.015) (0.010) (0.021)
1-6 Months -0.083%** -0.087%** -0.069%**
(0.013) (0.012) (0.011)
7-12 Months -0.145%%* -0.138*** -0.122%**
(0.018) (0.017) (0.017)
13-18 Months -0.168%** -0.179%** -0.218***
(0.022) (0.023) (0.035)
19-24 Months -0.209%** -0.212%** -0.260%**
(0.031) (0.028) (0.038)

(b) 1 Nearest Neighbor

Period After Price Change Non-Parametric Parametric Reduced Form
1-6 Months Prior -0.024** -0.023*** N/A
(0.012) (0.007)
Contemporaneous -0.043%%%* -0.056%*%* -0.010
(0.018) (0.012) (0.025)
1-6 Months -0.084%** -0.085%** -0.071%**
(0.014) (0.013) (0.012)
7-12 Months -0.135%** -0.131*** -0.115%**
(0.020) (0.018) (0.018)
13-18 Months -0.162%** -0.172%** -0.226%**
(0.023) (0.024) (0.040)
19-24 Months -0.191%** -0.208%** -0.223%%*
(0.033) (0.030) (0.046)

(c) 10 Nearest Neighbors

Period After Price Change Non-Parametric Parametric Reduced Form
1-6 Months Prior -0.025%** -0.024%#* N/A
(0.010) (0.007)
Contemporaneous -0.052%%*%* -0.057%%%* -0.056%**
(0.016) (0.010) (0.020)
1-6 Months -0.086%** -0.092%** -0.071%**
(0.013) (0.012) (0.011)
7-12 Months -0.146%** -0.144 %% -0.119%%*
(0.019) (0.018) (0.016)
13-18 Months -0.176%** -0.185%** -0.244%**
(0.024) (0.024) (0.035)
19-24 Months -0.211%%* -0.219%** -0.253%**
(0.033) (0.030) (0.039)

Significance levels: * 10 percent, ** 5 percent, *** 1 percent. The elasticities are interpreted as the cumulative
effect of a permanent one-percent price change on current usage. Estimates are constructed from a regression of log
usage changes on leads and lags of log price changes. The coefficients are constrained to match a four-parameter
model. Changes in log usage and log price are estimated using a nearest-neighbor matching approach where each
aggregation community is matched to the five non-aggregation communities with the most similar usage in 2008 and
2009. Standard errors are constructed via subsampling.



Appendix Figures

Figure A.1: Example of an Aggregation Mailing

Kane County

C/O Dynegy Energy Services
1500 Eastport Plaza Dr.
Collinsville, IL 62234

John A. Smith
123 Main St
Anytown, IL 65432

Kane County is pleased to announce that Dynegy Energy Services, LLC (“DES”) has been selected as
the Supplier for its Municipal Aggregation program. This includes a 24-month program with a fixed price
of $0.06533 per kilowatt hour (kWh) for the first 12 months (August 2015 to August 2016) and steps down to
$0.06065 per kWh for the last 12 months (August 2016 to August 2017). DES is an independent seller of
power and energy service and is certified as an Alternative Retail Electricity Supplier by the lllinois
Commerce Commission (ICC Docket No. 14-0336).

As an eligible residential or small business customer located in unincorporated portions of Kane County,
you will be automatically enrolled unless you opt out.

HOW TO OPT-OUT

You need do nothing to receive this new fixed rate. However, if you choose not to participate, simply
return the enclosed Opt-Out Card or call DES at 844-351-7691 by July 10, 2015. For more information,
visit www.DynegyEnergyServices.com or contact DES Customer Care at 866-694-1262 from 8:00am to
7:00pm Mon- Fri or via email at DESCustCare@Dynegy.com.

There is no enrollment fee, no switching fee, and no early termination fee. This is a firm, fixed all-inclusive
rate guaranteed until August 2017. This program offers automatic enroliment in Traditionally-sourced
Power, but you have an option of purchasing Renewable Power at a rate of $0.06766 per kWh for the first
12 months (August 2015 to August 2016) which steps down to $0.06327 per kWh for the last 12 months
(August 2016 to August 2017).

ENROLLMENT PROCESS

Once your account is enrolled, you will receive a confirmation letter from ComEd confirming your switch
to DES. A sample ComEd notice is attached. Approximately 30 to 45 days after enroliment you will
receive your first bill with your new DES price. Please review the enclosed Terms and Conditions for
additional information.

Please be advised you also have the option to purchase electricity supply from a Retail Electric Supplier
(RES) or from ComEd pursuant to Section 16-103 of the Public Utilities Act. Information about your
options can be found at the Illinois Commerce Commission website: www.pluginilllinois.org and
www.ComEd.com. You may request a list of all supply options available to you from the lllinois Power
Agency.

Sincerely, See Reverse for Frequently Asked Questions...
? -
Christopher J. Lauzen Kurt R. Kojzarek
Board Chairman Development Committee Chairman
Kane County Kane County
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Figure A.2: Example of an Opt-Out Card

el — L

PLACE

STAMP

MC SOUARED ENERGY SERVICES, LLC

344 South Maplar Strest
Hazleton, PA 18201

___ Dpt-Out by returning this form: | wish to opt-out of the willage of South Barrington electricity
aggregation program and rernain with my current provider. By returning this signed form, | will be excluded
from this opportunity to join with other residents in the elactricity aggregation pragram.

You must mail this ferm by June 15, 2012

Marnie:

Service Address:

City, State, Zip:

Phomnd:

Account Holder's Signature: Dot

Rev 1 =5/17/12

19



Figure A.3: Example of a ComEd Bill (page 1 of 2)

w.: plssued 21116  pAccount # 0000000000
SERVICE FROM 1/11/16 THROUGH 2/11/16 (a1 oaxs) J Total Amount Due by 3/4/16 $69.42
» Residential - Single

T otal 77.44.
e b Thank you fer your payments totaling S

Service Address
Cay, 5T ZIF
000, 000.0000

PTOTAL USAGE (xwh) AVERAGE DAILY USE (monthly usage/days in periad)
2015 2018

Current Month 25% avg. temp

15.8 T 24% voniyen

1200
1"
BA3 I
B3 Ml:sre ] Last Monih 36" avg. temp || Last Yiear 25° aup. temp
W WE oy Rt 2} :
112 a7 |
TTTLLLL ]| O

FEB MAR APR MAY JUN JUL AUG SEP OGT NOV DEC JAN FEB ¥ Ten 100W light bulbs for 1 hour = 1 kWh
Current month's reading is actual.

CURRENT CHARGES SUMMARY
See reverse side for details eb
»SUPPLY *DELIVERY &3
£11.08 Current Charges ‘l. £30.96
$69.42 J
ComEd provides your energy. ComEd delivers electricity to your home.
ComEd.com ComEd.com
1,800,334,7661 1.800.334.7661
For Eleciric Supply Choices visd pluginillinois. org TMES & FEES‘ 55-4'3

Redurn only this portion with your check mads payable to ComEd Pleasa wiile youe account number on your check

Pay your bill online, by phone or by mail.
DEDO00T DO 000 oarr (COE-B3-PO0000-1 4 B BRAC See reverse side for more info *
Account # 0000000000

CUSTOMER NAME

ADDRESS 1
ADDRESS 2 _
CITY, 8T ZIF ﬁ
Total Amount Due by 3/4/16 $69 Y 2
MU R RR UL L TR TR RR T Payment Amount:
COMED |
gy PO BOXEIN
pe  CAROLSTREAMILEmETeTH 0000000000000006942606L400LT42Y
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Figure A.4: Example of a ComEd Bill (page 2 of 2)

For Questions, Support, and Outages visit ComEd.com b tssued 211116 b Account# 0000000000
English 1.B00.EDISOMI (1.800.334.7661)
Espafiol 1.B00.95.LUCES (1.800.955,8237)

- Imeesivet 18005725789 |3 Total Amount Due by 3/4/16 $69_42

Fiederal Video Relay Services (VRS) Fedvrs.us/session/new

METER INFORMATION

Read Dates  Meter Number Load Type Reading Type Presdous Presant Difference  Multiplier Usage
1211 | B 000000000 | b General Sendee | Tolal KWh | 94278 Actual |podtee actual | 4m1 | pxt1 [IEEEDE
CHARGE DETAILS » UPDATES
Residential - Single 11116 « 21118 (31 Daym) ComEd
m = WAYS TO PAY, ComEd olfers a varety of ways to Pay. Leam
maore at ComEd
SUPPLY $31.08 « WE ARE HERE FOR YO As of Feb. 1s1, well ba open 1 hour
Eleciricity Supply Charge B 451 KWh X 005985 538 80 later. Call us from 7 am to Tpm Monday through Friday.
" P . 1-800-EDISON-1 ComEd.comCentacils
Purchasad Elaciricity Aushmant oy + APPLIANCE REBATES: Get Appliance Rebates from the ComEd
Energy Efficiency Program lo upgrade your appliances.
ComEd comRebales
* SCAM ALERT: ComEd will never call you to request cash o ask
DELIVERY - comEd $30.96 you to buy a prepaid credt card 1o pay a bill.
ComEd comiScamalert
Cusiomer Charge e e + PART 280; View a copy of the IGC Gommissicn 83 il Adm. Code
Distribution Facililies Charge 61NN X 002156 s1a50 . %ﬁdﬂaﬁgﬂéﬂ_ Naadmhiwum r Bl line ftem
IL Elesctricty Distributian Charge 451 KWh X 000116 5057 ' P tending your
definitions? Please visit us at ComEd.com/UnderstandBill or call us
al 1-800-334-T661
TAXES & FEES $6.48 + ENVIRONMENTAL DISCLOSURE STATEMENT: ComEd's
Emvironmental Drsclosune Statement can now be found online &
Emdronmantal Cost Recovery Adj 451 kWh X 000038 016 ‘ComEd com/Environmental Discloswre
Energy Efficiency Programs 481 KWh X 000345 5168 + Pasl due balances are subject to late charges,
Franchise Cost £30039 X 236300% 5072
State Tax 5162
Municipal Tax 5228
Serice Period Total $69.42

Thank you for your payment of §77.44 on January 29, 2016

Total Amount Dus © $69.42

OTHER WAYS TO PAY YOUR BILL

Visd ComEd com'PAY for mone information
including applicable fees for some transactions.

E Online n Mobile App Phone n In-Person

Sel up an automatic paymment, Demmload the ComEd moebile Caill us 1o make a convenience Pay your bill in-person at
enrall in paperless billing, or app on your Apple® or payment with a credit card, ATM many ComEd authorized
Freake 8 cotvenience payrment Android ™ devies to view and eard, of your bank aceounl agents located throughoul the
at ComEd.com/Pay. pay your bill, or manage your 1.800 588 8477 (Fea Apples) region. Visit ComEd com/Pay
account, for cedals,
Wihsen you provice & check & payment, you sulherize us 1o use information from your check aither 1o make & ore-time electronic fund transler w2

from your account of 1o process the payment as a check ransaction.
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Figure A.5: Heterogeneity in Price Changes

(a) Distribution of Initial Prices (b) Difference Over Time
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=
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4 45 5 55 6 65 7 75 8 85 9 24 18 -12 -6 ) 0 6 12 18 24
Electicity Supply Rate (cents/kWh) Months Since Referendum
ComEd I Aggregation ‘ —— Mean -————- 10th and 90th Percentiles

Notes: This figure displays the distribution of (log) price changes for aggregation communities relative to the contem-
poraneous ComEd price. Panel (a) provides a histogram of the initial aggregation rate and the corresponding ComEd
rate in the first month of the program for each community. Panel (b) plots the the difference between aggregation and
ComEd rates over time. The solid line displays the mean, and the dashed lines represent the 10th and 90th percentiles.
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Figure A.6: Monthly Electricity Usage in ComEd Service Territories, 2007-2014
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Notes: Figure displays total electricity usage across the ComEd service territories in our sample.

Figure A.7: Estimated Price Elasticities, Quadratic Fit

0

-1

Elasticity of Demand
-3 -2

0 6 12 18 24 30
Months Since Referendum

— Point Estimates - - — - 95 Percent CI

Notes: The reduced-form, time-dependent elasticity is estimated using a quadratic specification. Community-month
changes in log usage are regressed on changes in log price, where the log price changes are also interacted with
months since referendum and the square of months since referendum. These three parameters are used to construct
the estimated elasticity response curve as a function of time. Confidence intervals are constructed via subsampling.
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Figure A.8: Estimated Elasticities and Mean Log Price Change

2

0

Elasticity of Demand
4 2

-.6

-2 -15 -1 -.05
Mean Two-Year (In) Price Change

—e— Point Estimates - — — - 95 Percent CI

Notes: Communities are split into seven groups based on the average two-year price change they experienced in the
first two years following their referenda. Elasticities are calculated separately for each group by pooling observations
in this two-year period and estimating equation (5). The graph shows no relationship between the estimated group
elasticity and the price change, mitigating concerns that the price change might be correlated with a community’s
elasticity of demand. Confidence intervals are constructed via subsampling.
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Figure A.9: Effect on Log Usage: Communities that Passed but Did Not Implement Aggregation

.05

Change in Log Usage
0
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24 18 -12 -6 0 6 12 18 24
Months Since Referendum

—e— Point Estimates - — — - 95 Percent CI

Notes: The figure displays estimates of the mean usage effect for the eleven communities that pass aggregation but
never implement it. The effect is estimated relative to that community’s five nearest neighbors, as defined by the
difference-in-differences matching procedure outlined in the main text. The short dashed line indicates the median im-
plementation date relative to when the referendum was passed. Confidence intervals are constructed via subsampling.
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Figure A.10: Regression Estimates of the Effect of Aggregation on Electricity Prices, Communities
that Passed Aggregation
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Change in Log Price
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—e— Point Estimates - — — - 95 Percent CI

Notes: Outcome is the natural log of the electricity price. The first vertical dashed line indicates the date of the
aggregation referendum. The second dashed line indicates the date of aggregation implementation. Regressions
include month-by-year and community-by-month fixed effects. Standard errors are clustered by community. Sample
includes only communities that passed aggregation at some point during our sample.
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Figure A.11: Regression Estimates of the Effect of Aggregation on Electricity Usage, Communi-
ties that Passed Aggregation

2

0

N -

Change in Log Usage
1

-1

24 -18 -12 -6 0 6 12 18 24 30
Months Since Referendum

—e— Point Estimates - — — - 95 Percent CI

Notes: Outcome is the natural log of total electricity use. The first vertical dashed line indicates the date of the
aggregation referendum. The second dashed line indicates the date of aggregation implementation. Regressions
include month-by-year and community-by-month fixed effects. Standard errors are clustered by community. Sample
includes only communities that passed aggregation at some point during our sample.
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Figure A.12: Estimated Price Elasticities, Communities that Passed Aggregation

0 6 12 18 24 30
Months Since Referendum
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Notes: Sample includes only communities that passed aggregation at some point. Elasticities are calculated for each
six-month period by regressing community-month changes in log usage on the observed change in log price. Confi-

dence intervals are constructed by clustered bootstrap.
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Figure A.13: Elasticities by Community Characteristics: Housing and population
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(b) Housing Units per Capita

o 4
=]
=
S —~ |
=
o)
A
Gl
S
8
ZE
BN
m
<
0 6 12 8 24 30
Months Since Referendum
— Above Median - Housing per Population
- ——- Below Median - Housing per Population
(d) Year Built
o 4
]
=
S — |
=
Q
a
B o
S
8
7 A
BN
84}
< |

0 6 12 18 24 30
Months Since Referendum

—— Above Median - Year Built
- ——- Below Median - Year Built

Notes: These panels display elasticity estimates for communities that are below and above median for the specified
characteristic. The estimates are from a reduced-form specification augmented with an interaction term for whether
the community is in the upper half of the distribution. The regressions include eight interactions simultaneously:
total population, housing units per capita, percent owner occupied, median year built, median income, percent with
bachelor’s degree, median age, and percent white. Coefficients significant at the 10 percent level are indicated by a

marker.
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Figure A.14: Elasticities by Community Characteristics: Socioeconomics
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Notes: These panels display elasticity estimates for communities that are below and above median for the specified
characteristic. The estimates are from a reduced-form specification augmented with an interaction term for whether or
not the community is in the upper half of the distribution. The regressions include eight interactions simultaneously:
total population, housing units per capita, percent owner occupied, median year built, median income, percent with
bachelor’s degree, median age, and percent white. Coefficients significant at the 10 percent level are indicated by a
marker.
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