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This appendix provides additional tables and figures.

Pass-Through from Henry Hub to Citygate

Another form of price smoothing is via hedging, including physical storage of gas, signing
long-term contracts, or the use of financial instruments. To get a sense of how this im-
pacts the purchasing price that utilities report, I regress purchasing cost on the Henry Hub
price. Across various specifications (Table A1), pass-through is estimated to be at most 0.9,
suggestive of some form of hedging. Column 1 shows the immediate pass-through (0.76).
Column 2 shows that much of this comes with one-month lag. Column 3 shows that the
pass-through after one year is 0.87; Column 4 includes additional time-series controls and
shows a one-year pass-through of 0.79. Column 5 shows that, with an AR(1) process, the
long-run pass-through is estimated to be 0.91 (calculated as 0.26 / (1-0.72)). Column 6
shows that instrumenting for the Henry Hub price does not change the results; the instru-
ment, in the spirit of Hausman and Kellogg (2015), is the national average heating degree
days over twelve months. Across these six specifications, the largest estimated long-run pass-
through is 0.91 (Column 5). All specifications except the long-run pass-through in Column
5 are statistically different from one. This delayed (and possibly incomplete) pass-through

is consistent with some hedging on the part of utilities.

Allowing for Price Endogeneity

Table A2 presents IV results for the residential fixed fee smoothing using the survey data on
fixed fees. All three columns instrument for the citygate price with the average price at the
Census region level. Results are essentially unchanged from the OLS results shown in Table
1.

Price Data Collection

While no comprehensive dataset on utility retail prices exists, some price documentation
is publicly available online or by request from utilities and commissions. I searched for a

time-series of rate documents for the largest utilities in the US.! Information was collected

!Largest according to the number of residential customers in 2013, the last year for which I have SNL
data.
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via a combination of web searches for utility and commission websites, contacting utilities
directly, and the Internet Archive (archive.org). I searched for data on fixed charges for
the 40 largest utilities, finding both current and historical information for 30, and current
or spotty information only for an additional 9. 1 additionally searched for data on variable
mark-ups and on gas cost recovery charges. I found historical mark-up data for 28 utilities
and current or spotty data for an additional 7; and historical gas cost recovery data for 20
utilities and current or spotty data for an additional 4.

The typical utility or commission provides two types of documentation: a table of changes
in gas commodity charges over time, and a “tariff book” in pdf form detailing the other
components of the prices, which tend to change less often. For instance, Con Edison (New
York) provides the information for March 2017 displayed in Figure Al. The left image
shows the “gas cost factors,” or volumetric commodity charge, for Con Edison, which change
monthly. The right image shows the “minimum charge (per month)” (in practice, akin to
a fixed charge) and “base rate... per therm” (volumetric mark-up), which tend to change
every 1-3 years. Other utilities tend to show comparable documentation.

The Con Edison documentation also shows some of the complications that arise when
collecting price data. The right panel of Figure Al shows the pricing for “Service Classi-
fication No. 3: Residential and Religious - Heating Firm Sales Service.” Numerous other

”

price plans are available, including “general firm sales service,” “residential and religious

PR s

firm sales service,” “seasonal off-peak firm sales service,” “interruptible” rates, etc. More-

over, a comprehensive dataset would also need to account for additional fees and charges

bRANA4

(frequently called “riders”), including the “merchant function charge,” “revenue decoupling

W

mechanism,” “system benefits charge,” and “temporary state assessment surcharge,” each
of which carries its own time series of changes. These additional charges are widespread
across utilities, and they can appear as either volumetric or fixed charges. Finally, for the
case of Con Edison (and some other utilities), what is loosely described here as a two-part
tariff with a fixed and a volumetric charge is actually a minimum charge with an increasing
block pricing structure: that is, there is a fixed charge, then zero mark-up (but a commodity
charge) for the first three units sold, and a volumetric charge (both commodity cost and a
mark-up) for additional units rising with usage. In practice, the typical customer is likely to
use between 3 and 87 units, so I have elided the non-linear aspect of the volumetric fee.

Additional complications that arise include multiple service territories (in general, I col-
lected pricing data for the largest service territory) and additional service classifications (e.g.
low-income pricing).

A comprehensive dataset would require tracking, for all utilities, changes in (1) fixed

charges, (2) volumetric mark-ups, (3) commodity costs, (4) additional temporary fixed and
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volumetric surcharges, (5) non-linear volumetric prices—these would need to be tracked
for each service classification and each service territory, and one would need data on the
number of customers subject to each service classification. Each of these components could
be structured and reported differently across utilities, and across time within a utility.

In general, I have collected data on the standard or default residential plan; low-income
or other residential pricing plans are not included in the data. In some cases, I have collected
both a “heating” rate and a “non-heating rate.” Where it was clear what the main service
territory was, I have collected data only for that geographic region. If it was unclear, I have
included both regions as two separate cross-sectional units. Where possible, I have included

riders, but for several utilities these were not clearly available.

Estimating Price Structures

Table A3 provides full results for the tests of potential threats to identification, using resi-
dential sector data (matching the condensed results presented in Table 4). Tables A4 and A5
provide additional robustness checks. Tables A6 through A8 provide comparable estimates

for the commercial sector. Descriptions are given in the main text.

Expenditures

Table A10 provides summary statistics for the firm-level panel used in the capital expendi-
tures regression. While the data are annual, quantity and expenditure variables have been
divided by 12, to be comparable with the monthly summary statistics in Table 2.2 Summary
statistics are displayed for the 229 companies in the raw data; the regressions results in the
main text use fewer companies because of missing data.

Tables A11 shows the robustness of the expenditures and input cost results to alternative
specifications: alternative controls (Columns 1-3), using the region-level price as an instru-
ment (Column 4), and weighting (Column 5). The results are sensitive to the time series
controls (Columns 2 and 3); the coefficient is approximately zero if a quadratic trend is
used, but the coefficient is larger in absolute value when year effects are used. Results are
qualitatively similar when instrumenting for the citygate price (Column 4), but statistical
significance is lost.

Table A12 shows the same specification as in Table 7, but with alternative expenditures

categories. The expenditures data are broken out into multiple categories: distribution oper-

2The only variable not directly comparable with Table 2 is the customer count variable; in the state-by-
month panel, this is a count of customers per state, whereas in the utility-by-year panel, it is a count of
customers per utility.
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ations and maintenance (O&M); customer accounts, sales, and information; administrative
expenses; and capital. Distribution O&M includes, for instance, repairs at citygate stations,
repairs to customer meters, etc. Customer accounts, sales, and information includes such
spending as meter reading, customer accounts maintenance, uncollectible expenses, low-
income assistance, etc. I subtract uncollectible accounts from this category, since its value is
mechanically linked to the citygate price. As a result, this category has missing values—data
on uncollectible accounts contain missing values. Administrative expenses include salaries,
office supplies, etc. While negative impacts are estimated for capital, impacts for distribution
expenditures; customer accounts, information, and sales; and administrative expenditures
are small and not statistically different from zero.

Note that control coefficients (not displayed in the main text’s Table 7) are also displayed
in this table, in Column 2. The positive coefficients on quantity consumed, although not
statistically significant, are consistent with two possibilities: (1) service territory expansions
increase the number of customers and require capital expenditures; (2) a positive mark-up
means that additional sales will lead to additional revenue, which can then be used for cap-
ital expenditures. The negative coefficient on heating degree days is also consistent with
two possibilities: (1) cold weather might inhibit pipeline repair; (2) “weather normalization”
clauses in some jurisdictions are designed to undo the quantity/revenue tie previously men-
tioned. In these jurisdictions, additional HDDs would lead to additional consumption and
therefore additional revenue, but some of this additional revenue would be removed via the
normalization clause. To the extent these revenue changes impact capital expenditures, it

would imply a positive coefficient on quantity but a negative coefficient on HDDs.
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Figure A1l: Sample Price

Documentation, Con

| CON EDISON
Gas Cost Factors and Monthly Rate Adjustments
| Applicable to SCNos. 1,2, 3and 13

Gas Cost Factor Monthly Rate

SC2Rate |,
SC 2and SC 3 AIC, NYC Westchester
Effective sc1 SC2Rate Il and SC 3 sc13 Customers Customers
Date (cents per therm) ~ (cents per therm) ~ (cenis per therm) (cents per therm) (cents per them)

03101117 47.4896 47.7475 41.1678 06789 0.6991
02101117 54,6189 54.9069 47.5616 06155 06357
01101117 40.9488 412122 34.4936 06114 06316
1210116 36.1429 36.4060 29.6956 02917 03119
11101116 28.4883 28.9471 21.7925 02757 0.2959
1010116 28.6842 29.0308 23.6280 37925 38127
09/01/16 26.3109 266613 21.1971 35188 35380
08/01/16 26.9068 27.2596 21.7584 3.6004 36528
07101116 31.1158 31.4730 25.9033 41176 4.1700
06/01/16 27.1375 27.5000 21.8491 3.9981 4.0505
0510116 27.7819 28.1392 22,5683 3.3876 3.4749
04/01/16 24.2405 245786 19.3075 33233 34106
03/01/16 26,6120 26.9182 22.1445 3.2974 3.3847
02101116 29.5427 29.8925 24.4379 3.3090 3.3963
01101116 28.3872 28,6847 24.7763 33931 3.4804
12101115 25.9941 262975 223117 3.1847 32720
1110115 21.4644 21.7678 17.7823 2.9954 3.0827
10101115 19.5212 19.8025 16.1055 47488 5.1024
0910115 12.2822 16.5840 13.6272 47895 5.1431
08/01/15 127915 175172 14.2691 47810 5.0822
07101115 14.0138 18.6705 15.4699 47627 5.0639
06101115 25.5320 28.9314 26.5349 47088 5.0100
05101115 26.1760 31.1958 27.7455 46229 4.8892
0410115 23.9616 30.8762 28.5226 43955 4.6618

Edison (NY)

CON EDISON
‘sarvica Classincation No. 3
Resldential and Religlous - Heating Firm Sales Service

Date EMective:  Marcn 1, 2017
Rate (per month)
& Base Rate:
For the First 3 themms forless)  $20.40
For the next &7 mems EQ.54 cents per mem
For the next 2,910 themms €1.26 cents per therm
FOr eXc258 OVer 3,000 therms. 47.16 canis per them
B. Low Income Bage Rate:
For the First 3 thems forless)  §13.15
For the next &7 thems 31.74 cents per themm
For tne next 2,910 mems £1.26 cents per mem
FOr eX0268 OVEr 3,000 therms 47.16 canis per therm

. Minimum Chargs (psr month]:
Applcabie to Al Customars Excapt Low Income (par manth:
Applcanie to Low Income Customers (per mantn:

520.40
§13.15

D. Alr-Condlfioning Rate:

Customers who Use g3t for the oparation of gas Ar-conditioning equipment which 1 permanantly Installed wil be billed for gas used
during the period June 14 to Cetober 141 35 follows (per meter per month):

{1) The total quantiy of gas supplled, less e quantity of gas billed 3t the air-conditioning rata set forth baiow, will be bikiad 3t the
above rates;

(2) The quantity of gas (¥ any) excesding 12 therms, and up t @ madmum of 62 therms per ton of rated capacity of he Customer's
alF-concationing equipment, wik be biled at Me rate st forih Delow.

For the First
For exosss over

1,200 thems:
1.200 thems:

2574 cents per them
21.59 cents per fhem

Wihen 3 bl Indiuties periods during both the Alr-Conditianing SHiing Period (June 14th o Goinber 148 | and the Standand Biling
Period (balance of the y=ar), the rates and charges appikabée will be prorated Dased 07 e nUMBEr of days In the Al-Condtoning
Biling Period and the numder of days In the Standard SHing Period related to the total number of days i the biling period.

E. Other Rate Provisions

1. Minimum charge applicabis to Largs Dual Fual Customers (per month)- The monthly minimum charge shall be determined by
applying the basa rates set fortn in A, B, andior D above, to wo-tnirds of 100,000 thems dhided by 355 0ays mutiplied by the
nUMBEr of days (3pproxmately 30 i e biling period

2. Merchant Function, Systsm Bensfits, and Bllling and Paymant Processing Ch

uping and Temporary State Asseesmant SUTCNargs:

A FImm Sales Customer taking senvice under his rate Is 350 subject to e Merchant Function Charge, Revenus Decouping
Mechanism Adustment, System Benefits Charge ("S5C7) . the Biling and Payment Procsszing ("BFP7) Charge, and Temporary
State Assassment Surcharge ("TSASY), depanding on biling amangemants. Curent and historical Marchant Function CRarges
3N ba found 1 e “Marchant Function Charga’ table (See Page 13), and Temporary State Assessmant Surcharge can be found
on the Table TSAS® (See Page 15).

5. Gas CoatFactor and Monthly Rats Adjustmsnt (per month): The rates for gas ssrics under Serice Classfication No. 3 shal
b= Incraasad €30 MONTN Dy A G35 COSt Factor per NEnT 1o reflect INe 3verags cast of gas and certain oner sUDpHy reisizd
adjustments, and shall be 3d|ustzd each month by 3 Montnly Rate Agustment per them 1o reflect ltems not drrectly reiated to
35 Costs. Cument and historical months' Gas Coet Factors and Monthiy Rate Adjusiments can be found In the "Gas Cost Factors
and Montly Rate Adusiments” table (Ses page 12

4.Increase In Rates and Charges:  The rates and charges In A to € above ars Inoreasad by the applcatie paroentage found In the
“Gross Recsipts Tar” tadle o recover Iocal and state gross receipts taxss (Se= pages 7 and &),

Note: The left image shows the “gas cost factors,” or volumetric commodity charge, for Con Edison, which change monthly.
The right image shows the “minimum charge (per month)” (in practice, akin to a fixed charge) and “base rate... per therm”

(volumetric mark-up), which tend to change every 1-3 years.




Table Al: Pass-Through of Henry Hub to Citygate

(1) (2) 3) (4) () (6)

Henry Hub price 0.76%**%  0.26%**%  (0.25%*F  (0.24%F*F  (0.26%F*F  .71F*+*
(0.03) (0.05) (0.04) (0.03) (0.02) (0.15)
Henry Hub, lag 1 0.48%**  (0.48%**  (.48%**
(0.07) (0.05) (0.05)
Henry Hub, lag 2 0.06 -0.05 -0.05%
(0.04)  (0.05)  (0.03)
Henry Hub, lag 3 0.01 -0.00
(0.04) (0.03)
Henry Hub, lag 4 0.02 0.04
(0.03) (0.03)
Henry Hub, lag 5 -0.02 -0.03%*
(0.02) (0.02)
Henry Hub, lag 6 0.06** 0.05%*
(0.02) (0.02)
Henry Hub, lag 7 0.02 -0.01
(0.03) (0.02)
Henry Hub, lag 8 0.04 0.04*
(0.03) (0.02)
Henry Hub, lag 9 -0.03 -0.04
(0.03) (0.03)
Henry Hub, lag 10 -0.02 0.00
(0.04) (0.04)
Henry Hub, lag 11 0.07 0.07
(0.04) (0.04)
Henry Hub, lag 12 0.03 0.01
(0.03) (0.03)
Citygate price, lag 1 0.72%**
(0.02)
Linear trend Yes Yes Yes Yes Yes Yes
Quadratic trend No No No Yes No No
State by month effects No No No Yes No No
Observations 10,943 10,847 10,367 10,367 10,042 10,943
R? 0.59 0.63 0.64 0.80 0.84 0.59
F-stat 6.29

Notes: This table regresses citygate purchasing costs reported by utilities on the Henry Hub
price. The Henry Hub price, originally reported in dollars per mmBtu, has been rescaled
to dollars per mcf using a conversion factor of 1.037. Column 6 instruments for the Henry
Hub price using the national average heating degree days over 12 months. Standard errors
are clustered by sample month. *** Statistically significant at the 1% level; ** 5% level; *
10% level.
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Table A2: Residential Bill Smoothing, IV Specifications

M @ ® @ ®
Fixed Fee Fixed Fee Fixed Fee Volumetric mark-up  Volumetric gas cost
Citygate price, $/mcf -0.43% -0.41 -0.17%* -0.10%* 1.04%%*
(0.22) (0.27) (0.07) (0.05) (0.05)
Fixed effects Yes Yes Yes Yes Yes
Time trend Yes Yes Yes Yes Yes
Observations 27 337 5,410 4,549 3,219
Within R? 0.63 0.08 0.16 0.04 0.75
F-stat 245.90 221.17 1580.36 1630.69 1434.11
Notes: Column 1 uses observations at the level of a Census division (n=9), covering the years 2006, 2010, and

2015; the data source is AGA surveys. Column 2 uses an unbalanced panel of utility-level observations for 48
cities in the US for the years 2007 and 2009-2016; the data source is a survey conducted annually by Memphis
Light Gas and Water. Columns 3, 4, and 5 use an unbalanced panel of utility-level monthly observations for
the approximately 40 largest utilities in the US for the years 1994 to 2017; the data source is tariff sheets col-
lected by the author. Most utilities are represented by just one rate; a few have, for instance, both a “heating”
and a “non-heating” rate. Standard errors are two-way clustered by state and year in Columns 2 through 5.
The citygate price is instrumented with the Census region level (West, Midwest, Northeast, and South) aver-
age price. All prices are in 2015 dollars. *** Statistically significant at the 1% level; ** 5% level; * 10% level.

Table A3: Estimating Residential Rate Structures, Alternative Specifications

M ) ® @ ® © @
Cost, MCiQu, in S 0.42F7F QA4 (.42°FF  (.38%FF  (QATFFF  0.42°FF (.43
(0.03) (0.03) (0.03) (0.03) (0.04) (0.03) (0.03)
MC;1-1Qit 0.24%** 0.24*** 0.24%%*%  0.23%%*%  .24%%F  (.24%F*F  (.24%**
(0.02) (0.02) (0.02) (0.03) (0.03) (0.02) (0.02)
MC; t—2Qit 0.12%¥%  0.12%**  Q.11%¥*¥*F Q. 11%**  (Q.12%F*  (Q.12%**  (.12%**
(0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02)
MC;+—3Qit 0.07%%*  0.07***  0.07***  0.10%** 0.03 0.07*%%*  0.07***
(0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02)
Quantity 3.03%F* 3 14%kx 2. 98%¥*  ZHQERR 9 35krkx  Z10¥FF  3.06%F*
(0.26) (0.26) (0.29)  (0.37)  (0.26)  (0.74)  (0.26)
Citygate price -0.37FF  -0.62%¥*  _0.38%F  -0.33%* -0.47* -0.38%*%  -0.33**
(0.16) (0.18) (0.16) (0.16) (0.24) (0.16) (0.16)
CDD -0.04
(0.05)
HDD 0.04
(0.10)
Quantity, quadratic -0.00
(0.06)
Quantity, cubic 0.00
(0.00)
Rising citygate indicator -0.63*
(0.32)
Citygate, lag 1
Citygate, lag 2
Observations 14,042 14,042 14,942 8A4l1l 6,531 14,042 14,942
Within R2 0.85 0.85 0.85 0.84 0.86 0.85 0.85

Notes: This table is identical to Table 3 in the main text, with the following exceptions. Additional lags
(4-12) on cost are included as controls, as in Table 3, but are not shown here for space. All columns use
fixed effects and a linear trend with the following exceptions. Column 1 uses a quadratic trend. Column
2 uses a cubic trend. Column 3 controls for cooling degree days and heating degree days. Column 4 re-
stricts the sample to states with less than 50 percent of homes using natural gas for heating. Column 5
restricts to states with more than 50 percent of homes using natural gas for heating. Column 6 controls
for third-order polynomials for the quantity variables. Column 7 adds an asymmetric citygate effect (see
text for details). *** Statistically significant at the 1% level; ** 5% level; * 10% level.
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Table A4: Estimating Residential Rate Structures, Alternative Specifications

(8) ) (10) (11) (12) (13) (14)
Cost, MC3;Qir, in 0.46¥FF  0ATFFF 0 ATFFF  0.42FFF  0.43FFF (. 42FFF () 43FFF
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)  (0.03)
MC; - 1Qi 0.23%%%  (.23%%%  23FFX 240K 024%K% . 27FFF (26%FF
(0.02) (0.02) (0.02) (0.02) (0.02) (0.04)  (0.04)
MC; ¢ 2Qir 0.10%F%  0.10%%% 0. 11%%% Q1100 01280 Q13FRF (0, 13%k
(0.01) (0.01) (0.02) (0.02) (0.02) (0.02)  (0.02)
MC; 4 3Qi 0.08%%F  0.08%%*  0.06%*  0.07FF%  0.07¥*%  0.05%%  0.06%*
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)  (0.02)
Quantity 2A4FFE  QEFRE golREE 3 gkl g Ogiik 9 gRREE g g
(0.24) (0.23) (0.30) (0.26) (0.26) (0.33)  (0.30)
Citygate price S0.89%KFK  L105%KE 18K 033FF  _051%FF 0.37F 023
(0.29) (0.28) (0.24) (0.15) (0.16) (0.21)  (0.18)
CDD
HDD

Quantity, quadratic
Quantity, cubic

Rising citygate indicator
Citygate, lag 1

Citygate, lag 2

Observations 14,942 14,942 14,942 14,942 14,942 14,942 14,942
Within R2 0.96 0.96 0.80 0.87 0.85 0.85 0.86

Notes: This table is identical to Table 3 in the main text, with the following exceptions. Additional lags
(4-12) on cost are included as controls, as in Table 3, but are not shown here for space. All columns use
fixed effects and a linear trend with the following exceptions. Column 8 has only state fixed effects as
controls. Column 9 has no seasonal controls. Column 10 uses year effects. Column 11 uses state-specific
linear trends. Column 12 controls for GDP growth and for PHMSA safety regulations. Column 13 weights
by customer count (time-invariant). Column 14 weights by volume sold (time-invariant). *** Statistically
significant at the 1% level; ** 5% level; * 10% level.
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Table A5: Estimating Residential Rate Structures, Alternative Specifications

) e (1 (85 (9 @0
Cost, MCi;Qup, in $ 0.43%F%  (.45%FF  045%FF 0 .42%FF
0.03)  (0.04)  (0.04)  (0.03)
MC;1—1Qit 0.23%%* 0.22%%% 0.26%**  (.25%**
0.02)  (0.02)  (0.03)  (0.03)
MC;1—2Qit 0.12%%* 0.10%*** 0.11%%*%  0.10***
0.02)  (0.02)  (0.02)  (0.03)
MC;1—3Qit 0.06** 0.07** 0.05* 0.07%**
(0.02)  (0.03)  (0.03)  (0.02)
Quantity 3.02%F% 3 TRER g 3TRER 3 oqRRk
(0.26)  (0.41)  (0.44)  (0.26)
Citygate price -0.32%%  -0.86%**  -0.60** -0.37%  -0.33%%  -0.64%F*
(0.14)  (0.18)  (0.26)  (0.18)  (0.13)  (0.20)
CDD
HDD

Quantity, quadratic
Quantity, cubic

Rising citygate indicator

Citygate, lag 1 -0.13
(0.23)
Citygate, lag 2 0.13
(0.16)
Observations 14,011 3,606 6,336 14,942 14,942 14,891
Within R2 0.86 0.80 0.91 0.85 0.87 0.82

Notes: This table is identical to Table 3 in the main text, with the following exceptions. Ad-
ditional lags (4-12) on cost are included as controls, as in Table 3, but are not shown here for
space. All columns use fixed effects and a linear trend with the following exceptions. Column
15 drops the three states with active and well-subscribed retail choice programs: Georgia, New
York, and Ohio. Column 16 is restricted to 1990 through 2004. Column 17 is restricted to 2005
through 2015. Column 18 uses additional lags on the citygate variable. Column 19 allows the
markup and pass-through coefficients to vary by state and by five-year periods. Column 20
uses first-differences of all variables. *** Statistically significant at the 1% level; ** 5% level;
* 10% level.
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Table A6: Estimating Commercial Rate Structures, Alternative Specifications

(1) (2) () (4) (4) (6) (7)

Cost, MC;1Q;¢, in $ 0.45%*%*  0.46%**  0.45%¥*  (0.40%**  (0.50%*F*F  (0.45%**  (.45%**
(0.03)  (0.03)  (0.03)  (0.04)  (0.05)  (0.03)  (0.03)
MC;11Qit 0.22%%*  (.22%%* (. 22%¥*  (.22%F* (. 21¥¥F  (.22%¥*  (.22%F*
(0.02)  (0.02)  (0.02)  (0.02)  (0.03)  (0.02)  (0.02)
MC;—2Qit 0.11%%*  0.11%*¥% 0. 11%**  0.10%**  0.13¥*¥*  0.11%**  0.11%**
(0.02)  (0.02)  (0.02)  (0.03)  (0.03)  (0.02)  (0.02)
MC;1—3Qit 0.06***  0.05***  0.06*** 0.06** 0.05%* 0.06***  0.06***
0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)
Quantity 2.73%¥*k 2. 90%**k Q. 63FFF  JI1FKE 1. 99FFF 0.63 2.74%**
(0.38)  (0.40)  (0.44)  (0.49)  (0.27)  (1.29)  (0.36)
Citygate price -2.14 -3.96%* -1.90 -1.95 -1.53 -2.31%* -1.59
(140)  (1.57)  (1.31)  (1.76)  (L73)  (1.19)  (1.38)
CDD -0.15
(0.66)
HDD 0.68
(0.96)
Quantity, quadratic 0.02
(0.02)
Quantity, cubic -0.00
(0.00)
Rising citygate indicator -4.20%
(2.18)

Citygate, lag 1

Citygate, lag 2

Observations 14,931 14,931 14,931 8,411 6,520 14,931 14,931
Within R? 0.83 0.83 0.83 0.84 0.83 0.83 0.83

Notes: This table is identical to Table 3 in the main text, with the following exceptions. Additional lags
(4-12) on cost are included as controls, as in Table 3, but are not shown here for space. All columns use
fixed effects and a linear trend with the following exceptions. Column 1 uses a quadratic trend. Col-
umn 2 uses a cubic trend. Column 3 controls for cooling degree days and heating degree days. Column
4 restricts the sample to states with less than 50 percent of homes using natural gas for heating. Col-
umn 5 restricts to states with more than 50 percent of homes using natural gas for heating. Column 6
controls for third-order polynomials for the quantity variables. Column 7 adds an asymmetric citygate
effect (see text for details). *** Statistically significant at the 1% level; ** 5% level; * 10% level.
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Table A7: Estimating Commercial Rate Structures, Alternative Specifications

(8) ) (10) (11) (12) (13) (14)
Cost, MCy;Qir, in 8 0.48%FF  0.50%%F  051FFF  0.45%%F  (.46%F* 0.467FF 0467 F*
(0.03) (0.03) (0.03) (0.03)  (0.03)  (0.04)  (0.03)
MC; - 1Qis 0.21%%%  Q21%FF  Q20%FF  (.22%%%  021%FF  .24%FF  (.24%F%
(0.02) (0.02) (0.02) (0.02)  (0.02)  (0.03)  (0.03)
MC; 4 2Qit 0.10%%  0.10%%%  0.10%FF  0.11%%% 0 11%FF  0.14%0F  ( 14%0F%
(0.02) (0.02) (0.02) (0.02)  (0.02)  (0.02)  (0.02)
MC; 4 3Qit 0.06%¥%  0.06%%*  0.04%%  0.05%%*  0.06%F*  0.06%%*  0.06%**
(0.02) (0.02) (0.02) (0.02)  (0.02)  (0.01)  (0.01)
Quantity 2.32FFK g AqRRR 3 IRk g AgiRx g g3k g y(itik 9 g
(0.28) (0.28) (0.43) (0.32)  (0.38)  (0.36)  (0.38)
Citygate price S5A2FE 6.05FRF g 88FKF 197 -3.48%%  -1.01 -0.75
(2.07) (1.98) (2.02) (1.38)  (1.42)  (1.66)  (1.51)
CDD
HDD

Quantity, quadratic
Quantity, cubic

Rising citygate indicator
Citygate, lag 1

Citygate, lag 2

Observations 14,931 14,931 14,931 14,931 14,931 14,931 14,931
Within R? 0.94 0.94 0.77 0.85 0.83 0.82 0.83

Notes: This table is identical to Table 3 in the main text, with the following exceptions. Additional lags
(4-12) on cost are included as controls, as in Table 3, but are not shown here for space. All columns
use fixed effects and a linear trend with the following exceptions. Column 8 has only state fixed effects
as controls. Column 9 has no seasonal controls. Column 10 uses year effects. Column 11 uses state-
specific linear trends. Column 12 controls for GDP growth and for PHMSA safety regulations. Column
13 weights by customer count (time-invariant). Column 14 weights by volume sold (time-invariant). ***
Statistically significant at the 1% level; ** 5% level; * 10% level.
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Table A8: Estimating Commercial Rate Structures, Alternative Specifications

) I 6 N € 0 O € N 1 N 0
Cost, MC;+Q;¢, in $ 0.45%** 0.46%** 0.51%%*  0.46%**
(0.03)  (0.05)  (0.04)  (0.04)
MC;1-1Qit 0.22%** 0.19%** 0.23%**  (.22%**
(0.02)  (0.03)  (0.03)  (0.04)
MC;1—2Qit 0.09%**  0.10***  (.10%** 0.08*
(0.02)  (0.02)  (0.02)  (0.05)
MC; 1 —3Qit 0.06%** 0.05%* 0.05 0.06%**
(0.02)  (0.02)  (0.03)  (0.02)
Quantity 2.74%%% 2.21%%* 2. TR¥K* 9 TYXHK
(0.39)  (0.40)  (0.61)  (0.38)
Citygate price -1.96 -4.75¥** -5.81* -2.84 -1.86%  -3.52%**
(127)  (1.57)  (2.78)  (1.92)  (1.02)  (0.95)
CDD
HDD

Quantity, quadratic
Quantity, cubic

Rising citygate indicator

Citygate, lag 1 -0.43
(1.33)
Citygate, lag 2 1.62
(1.81)
Observations 14,007 8,595 6,336 14,931 14,931 14,879
Within R?2 0.83 0.76 0.87 0.83 0.85 0.74

Notes: This table is identical to Table 3 in the main text, with the following exceptions. Ad-
ditional lags (4-12) on cost are included as controls, as in Table 3, but are not shown here for
space. All columns use fixed effects and a linear trend with the following exceptions. Column
15 drops the three states with active and well-subscribed retail choice programs: Georgia,
New York, and Ohio. Column 16 is restricted to 1990 through 2004. Column 17 is restricted
to 2005 through 2015. Column 18 uses additional lags on the citygate variable. Column 19
allows the markup and pass-through coefficients to vary by state and by five-year periods.
Column 20 uses first-differences of all variables. *** Statistically significant at the 1% level;
** 5% level; * 10% level.
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Table A9: Forecasting the Future Rolling Average Citygate Price

Rolling (Lags 11 to 0) Average Citygate Price

L12.Citygate price 0.44%**
(0.01)
L13.Citygate price 0.07%**
(0.01)
L14.Citygate price 0.04%**
(0.01)
L15.Citygate price 0.00
(0.01)
L16.Citygate price 0.02*
(0.01)
L17.Citygate price 0.04***
(0.01)
L18.Citygate price 0.03*
(0.01)
L19.Citygate price 0.02*
(0.01)
L20.Citygate price 0.04%**
(0.01)
L21.Citygate price 0.04%**
(0.01)
L22.Citygate price 0.01
(0.01)
L23.Citygate price 0.04%**
(0.01)
State by month effects Yes
Observations 14,397
Within R2 0.66

Notes: This table displays the coefficients on lagged citygate prices used for
forecasting. Specifically, a rolling-average citygate price (using up to 11 lags)
was generated, using seasonal quantity weights. This was then regressed on
the previous year’s 12 months of prices. These coefficients are then used to
predict the following year’s rolling average price. See text for details. ***
Statistically significant at the 1% level; ** 5% level; * 10% level.
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Table A10: Summary Statistics, Utility by Year Panel

Mean Std. Dev. N

Citygate price 7.58 2.38 2,666
Retail price

Residential 13.30 3.79 2,629

Commercial 11.40 3.11 2,625

Industrial 9.76 3.54 2,371
Quantity

Residential 6.49 1.84 2,666

Commercial 47.58 26.35 2,666

Industrial 5,778.13 11,683.51 2,666

Power Plant 111,957.71  320,432.13 2,666
Customers

Residential 308,180.56  583,831.14 2,666

Commercial 24,624.75 34,062.64 2,666

Industrial 988.86 2,897.76 2,666

Power Plant 8.14 53.79 2,666
Expenditures

Distribution O&M 6.90 3.21 2,578

Customer accounts, info, and sales 4.22 2.24 1,898

Administrative 10.50 7.26 2,577

Capital 10.30 1044 2,440

Notes: A unit of observation is a utility in a year. For comparison with Table
2, the quantity and expenditure variables have been divided by 12 and thus
are monthly amounts per customer. The sample covers 1998 through 2013.
The subset of firms included is 229 large investor-owned utilities; see text for
details. Prices are in $ per thousand cubic feet (mcf). Revenue is in $ per cus-
tomer per month. Quantity is in mcf per customer per month. Expenditures
are in $ per customer per month. Prices and revenue are listed in 2015 dollars.

Table A11: The Impact of Gas Input Prices on Capital Expenditures, Alternative Specifica-
tions

@) (2 (3) 4 5)
Citygate price -0.19%** 0.01 -0.41%* -0.12 -0.14*
(0.06)  (0.10)  (0.22)  (0.08)  (0.07)

Quantity

Residential 1.08* 1.01 1.12* 0.40
(0.60) (0.65) (0.60) (0.62)

Commercial 0.04 0.04 0.04 0.01
(0.02) (0.03) (0.03) (0.01)

Industrial 0.00 0.00 0.00 0.00*
(0.00) (0.00) (0.00) (0.00)

Power Plant 0.00 0.00 0.00 -0.00
(0.00) (0.00) (0.00) (0.00)

Heating degree days -0.26 -0.70%*%  -0.78%*  -0.77**  -0.34
(0.17) (0.33) (0.33) (0.33) (0.29)

Utility effects Yes Yes Yes Yes Yes
Time trend Yes Yes No Yes Yes
Year effects No No Yes No No
Observations 2,434 2,434 2,434 2,434 2,434
Within R?2 0.02 0.04 0.02 0.04 0.06

Notes: Expenditures are per-customer and in 2015 dollars. Observations are weighted
by the number of customers. Standard errors are clustered by state. Table is identical
to Table 7 in the main text, with the following exceptions. Column 1 uses no con-
trols other than utility effects and a linear trend. Column 2 uses a quadratic trend.
Column 3 uses year effects. Column 4 uses the region-level average price as an instru-
ment for the state-level price. Column 5 weights by customer count. *** Statistically
significant at the 1% level; ** 5% level; * 10% level.
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Table A12: The Impact of Gas Input Prices on Various Categories of Expenditures

) @ ® @
Customer Accounts, Adminis-
Distribution  Capital Info, and Sales trative
Citygate price -0.04 -0.13%* -0.00 0.02
(0.03) (0.06) (0.02) (0.03)
Quantity
Residential 0.24 1.11* 0.19%* -0.30
(0.27) (0.59) (0.10) (0.21)
Commercial 0.01%* 0.04 0.01%** 0.02%**
(0.00) (0.03) (0.00) (0.00)
Industrial -0.00 0.00 -0.00 -0.00
(0.00) (0.00) (0.00) (0.00)
Power Plant -0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00)
Heating degree days -0.15 -0.76%* -0.11* 0.11
(0.13) (0.32) (0.06) (0.11)
Utility effects Yes Yes Yes Yes
Linear trend Yes Yes Yes Yes
Observations 2,574 2,434 1,891 2,573
Within R? 0.03 0.04 0.04 0.02

Notes: Expenditures are per-customer and in 2015 dollars. Upper one percent expenditure out-
liers have been winsorized. Standard errors are clustered by state. *** Statistically significant
at the 1% level; ** 5% level; * 10% level.
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