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QUESTION 1:

Were the econometric models used to generate the commercial core price and employment elasticities based on average use models?


RESPONSE 1:

No, the econometric models used to estimate the employment and price elasticities were not based on average use.  Attached are files that describe the models used.  The dependent variable is monthly usage.


[bookmark: _GoBack]








QUESTION 2:

If the answer to question (1) is yes, please provide for the 14 commercial core sectors the number of customers or meter counts on a monthly basis from January 1986 through December 2014.


RESPONSE 2:

N/A.





QUESTION 3:

Were the econometric models used to generate the commercial non-core price and
employment elasticities based on average use models?


RESPONSE 3:

No, the econometric models used to generate the commercial non-core price and employment elasticities were not based on average use models, where the “average use model” means use average consumption per customer. 

The complete data for generating the commercial non-core price elasticity were provided in the response of ORA’s first data request question#6. Total monthly consumption for each business type was used as the dependent variable in this analysis.

Employment elasticity was calculated from the data analysis performed for a prior SoCalGas regulatory filing (the filing was for SoCalGas’ 2005 BCAP which was initially filed, but then withdrawn). This analysis used total monthly consumption for non-core Commercial and Industrial market segments – G30 non-refinery customers. Please see page 4 in the attached pdf file for the detailed model specification.








QUESTION 4:

If the answer to question (3) is yes, please provide for the 14 commercial non-core
sectors the number of customers or meter counts on a monthly basis from January 2002 through December 2014.


RESPONSE 4:

N/A.
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Core G10 Commercial Econometric Forecasting Model
Workpapers Supporting Southem California Gas Company’s
2005 BCAP Application

1.0 Introduction

SoCalGas uses econometric models to produce core commercial G10 demand
forecasts under average and cold year weather conditions for the 2005 BCAP.
Based on business activity, the G10 commercial econometric model is
segmented into 14 sectors.

Information on a customer’s business activity, is obtained from the customer’s
NAICS code stored on each customer’s billing record. The NAICS (North
American Industrial Classification System) groups the economy in to twenty
broad sectors which is twice the 10 divisions used in the Standard Industrial
Classification (SIC) system we used previously. A description of NAICS is
available at http://www.census.gov/epcd/www/naicsect.htm a web-site of the
U.S. Department of Commerce. Table 1.a below shows how the core
commercial sectors were defined from the NAICS codes.

Table 1.a- Commercial G10 Sectors Defined by NAICS Coding

Commercial NAICS
Sector Coding
1|Office 520000-561990

620000-621399
624000-624410

2|Restaurant 722000-722410
3|Retail 441000-454390
810000-811490

4| Laundry 812300-812332
5|Wholesale & 420000-425120
Warehouse 493110-493190
6|School 610000-611110
7|College 611200-611710
8|Health 621410-623990
9|Lodging 720000-721310
10|Miscellaneous 710000-713990

812000-812220
812900-814110
999000-999990
11]Government 920000-928120
12|TIV 221210-221330
481000-492210
510000-519190
562000-562998
13|Construction 223000-238990
14]Agriculture 110000-115310

*TIU is an acronym for Transportation, Information and Utilities.
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In addition to our use of the NAICS codes to develop our consumption time
series, NAICS is also used for tracking employment in the State of California
since the State’s Employment Development Department (EDD) stopped tracking
employment by SIC at the end of year 2002.

The data in Table 1.b below show the commercial G10 load for year 2002 along

with the relative proportion that each commercial sector represents of the annual
total.

Table 1.b - Commercial G10 Sector Throughput in MDth

Sector 2002 Percent of
Throughput Throughput

1 Office 7,946 10.2%
2 Restaurant 22,134 28.4%
3 Retail 5,395 6.9%
4 Laundry 4270 5.5%
5 Warehouse 2,422 3.1%
6 Schools 4,335 5.6%
7 Colleges 2,216 2.8%
8 Health 3,224 6.5%
9 Lodging 5,098 6.8%
10 Miscellaneous 4,147 5.3%
11  Government 2,242 2.9%
12 TIU* 7,469 9.6%
13 Construction 449 0.6%
14 Agriculture 4,508 5.8%
Overall Commercial 77,939 100.0%

*TIU is an acronym for Transportation, Information and Utilities.

The factors affecting natural gas energy use include employment, heating
degree-days, natural gas rates, appliance efficiency and seasonal effects. The
objective of the analysis is to estimate parameters that can be used to generate
short run demand forecasts. Parameters for these factors were estimated using
monthly data from January 1980 to March 2003. The resulting econometric
forecasts are adjusted by post-model factors to arrive at the final G10 forecast.

Section 2.0 presents a discussion of the various data sources. Section 3.0
presents the commercial model specification and estimation results. Section 4.0
discusses the post-model adjustments. Section 5.0 presents the gas air
conditioning (GAC) and gas engine (GEN) demand forecast. Section 6.0
presents the final G10 commercial gas demand forecast for the years 2005, 2006
and 2007, under average and cold year conditions.
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2.0

21

Data Sources

The information used for model estimation and forecast generation include
historic monthly consumption, billing and calendar days, heating degree-days
(cycle and calendar), employment, natural gas rates, and energy use indices. A
description of each component follows.

Historical Consumption from Customer Billing Data

The monthly historical usage data are provided in Appendix A from January 1980
through March 2003. These data are based on information from the Customer
Information System (CIS) and include customers on the G10 rate as of March
2003.

2.2 Cycle Billing and Calendar Days Data

Within a calendar month, SoCalGas bills its customers using meter reads
gathered from 21 meter reading cycles. Since each customer is assigned to a
specific cycle (or meter reading schedule), the customer’s consumption spans
this period after the prior meter read. Within a given month, the number of days
for each of the 21 cycles can differ. The number of cycle billing days for each
calendar month is the average number of billing days among 21 cycles. The
historical cycle billing and calendar days are the same for each of the Core
econometric models: Residential, Commercial G10 and Industrial G10. These
data are provided in Section 1 of these workpapers describing how weather data
and assumptions were prepared.

2.3 Cycle Billing and Calendar Heating Degree-Days Data

24

Similar to cycle billing days, cycle billing heating degree-days (HDD) are
accumulated from the first to the last day of each reading schedule. Within a
given month, the number of HDD in one cycle can differ from another. The
number of cycle HDD for each calendar month is the average number of HDD for
21cycles within that month. The historical cycle billing and calendar heating
degree-days are the same for each of the Core econometric models: Residential,
Commercial G10 and Industrial G10. These data are provided in Section 1 of
these workpapers describing how weather data and assumptions were prepared.

Employment Data

Employment is used as a measure of economic activity in the Core commercial
demand forecast model. Forecasts of employment were based on the Global
Insight (formerly DRI-WEFA) December 2002 Control1202 Regional forecast
(released late February 2003) for California and the aggregated six largest
Metropolitan Statistical Area (MSA) counties in SoCalGas’ service area for which
Global Insight makes forecasts. (The six counties--Kern, Los Angeles, Orange,
Riverside, San Bernardino, and Ventura--account for over 85% of the service
area’s total population and employment.) The Global Insight forecast is then
scaled up to match latest available historical data from the California
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Employment Development Department (EDD) for all 12 aggregated counties
served by SoCalGas. The annual percentage changes in SoCalGas’ service-
area economic forecast are therefore the same as in the Global Insight Regional
forecast.

Employment series definitions are now based on the North American Industrial
Classification (NAICS) system. At the end of 2002, the EDD stopped updating its
Standard Industrial Classification (SIC) data, and since January 2003 has been
reporting recorded employment based on NAICS. EDD recalculated NAICS-
based recorded employment back only as far as 1990. For SoCalGas’ demand
models (which use data back to 1980), SoCalGas imputed pre-1990 NAICS
employment data by using percentage changes in pre-1990 SIC-based data.

Employment in the Commercial gas demand model matches the NAICS
categories used to develop the historical gas consumption series, and is divided
into 14 sectors: office; restaurant; retail; laundry; warehouse; schools; colleges;
health; lodging; miscellaneous; government; Transportation/Information/Utilities
(TIU); construction; and agriculture. (The same “Education” employment series
is used in two commercial gas demand sectors, with Education employment
allocated 75% to K-12 “Schools” and 25% to “Colleges”.)

Monthly employment data by business type for years from 1980 to 2007 are
listed in Appendix B (units = millions).

2.5 Gas Price Data

The model specification is based on the assumption that customers respond to a
weighted average rate. The weights vary by sector, depending on the
proportions of usage that exceed the various tier rates in effect over the historical
period. The price used prior to November 1988 is a single tier commodity rate
charged to the GN1 rate class customers. For the TIU and Agriculture sectors, a
gas engine rate (GN21) was in effect from 1985 through 1987. The price used in
these sectors is a weighted average of GN2 and GN21 rates.

From May 1988, and throughout the end of 1994, customers faced a declining
block rate structure with seasonal differentials. The gas prices used in this
period are the weighted sum of the two tier rates (Tier1; and Tier2; are the
respective tier one and two rates in $/therm for month t).

Py = W*Tierly + (I-W) * Tier2,

The weight W equals the use that does not exceed the first tier volume as a
proportion of total volume by month in each sector. Beginning in January 1995
and throughout the forecast period, an additional third tier rate for GN10 went
into effect. Similarly, the gas prices used in this period are the weighted sum of
the three tier rates. The resulting prices are an overall estimate of the marginal
price of gas.

132





2.6

Py = Wi* Tier1#+Wo Tier2, + (1-W;-Wy)*Tier3,

(where W, and W, are the percent of demand under the tier 1 and tier 2 levels,
respectively).

The consumer price index for the service territory is used to transform the price
data into January-1987 dollars. The deflated, weighted marginal rates for each
sector for the years 1980 through 2007 are listed in Appendix C.

Energy Use Indices

Energy use indices are used in the models to account for the downward trend in
gas use that occurs because of increases in energy efficiency. Newly
constructed buildings have more efficient appliances and higher thermal integrity
of structure. Also, retrofits of older structures and replacement of aging gas
equipment as they come to the end of their useful life cycles reduces the demand
for natural gas. SoCalGas uses an end-use model to keep track and to forecast
the energy use indices. BTU’s per square foot for space heating and non-space
heating end uses are calculated for each sector in the commercial model. The
year 1980 is used as the base year to generate the energy usage per square foot
indices. The energy use indices are listed in Appendix D.
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3.0 Commercial G10 Model Specification and Estimation Results
This section describes the commercial G10 demand model specification followed
by a detailed presentation of estimated parameters and elasticities for each
sector.

3.1 Commercial Model Specification

For each of 14 sectors, a generic econometric equation is estimated of the
following general form:

(1) USE; = (a*EI_NSH; * BILLDAYS; + b * EI_SH; * HDDy
+d; * D* EI_NSH; * BILLDAYS,) * EMP;™ * PW’

(2) PW = k* PWgq) + (1-k) Py

3) k = €e*/(1 + &%), if “2” is non-zero;
0.001, otherwise.

Where:

USE = Monthly commercial gas demand in
MDth.

EI_NSH = Efficiency utilization index for non-space
heating end uses.

El_SH = Efficiency utilization index for space
heating end uses.

HDD = Heating degree-days (Cycle or Calendar
month basis).

BILLDAYS = Number of billing days or calendar days in
the month.

D, = Seasonal or monthly indicator variables.

EMP = Monthly employment for the particular
business sector (millions).

PW = Moving average of previous marginal gas

rates ($/therm).

The lower case symbols a, b, d;, m, ¢, and z are estimated parameters and the
index t denotes a calendar month.

Equation (1) is the basic gas use equation. The term a*EI_NSH represents the
basic non-temperature sensitive load. The term b*EI_SH*HDD represents
temperature sensitive load. The terms d*D*EI_NSH represents non-temperature
related seasonal (quarterly) effects. The specific quarters (if any) included
depends on the sector. The next to last factor, EMP™, is captures the effect of
economic growth (as measured by employment) of the sector, where “m”
represents the elasticity of gas use with respect to employment. For two of the

sectors, Retail and Construction, the employment elasticity was split into a value 134





“xm” measured on pre-1990 observations and a value “m” measured from post-
1989 observations. The value estimated on the post-1989 data was thus used in
the calculation of the forecasts for these two sectors. This special approach was
used to estimate a meaningful value of the employment elasticity for use in the
forecast calculations. The final factor, PW®, represents the effect of marginal gas
rates on gas utilization, where “c” equals the price elasticity.

Equation (2) recursively defines the gas price variable, PW, as a moving average
of the previous month gas rates with a weight declining geometrically at a rate
equal to “k”.

Equation (3) allows for the “weight” to be estimated from the data or to be
specified as a pre-determined value. The transformation on the first line of
equation (3) is designed to constrain the estimate of “k” to the interval between O
and 1.

3.2 Commercial Estimation Results

The set of 14 equations was estimated simultaneously using the Seemingly
Unrelated Regression (SUR) method. The estimation was performed using the
Statistical Analysis System (SAS) software. The estimation results are
summarized in three tables. Table 3.a presents the regressions results for each
sector. The t-value is also included in italicized print directly below each
estimated parameter. For price and employment elasticities, the overall core
commercial elasticities are shown on the bottom line. The consumption weights
used to arrive at the overall elasticities are shown in Table 1.b earlier. Table 3.b
shows the R-Squared values for each individual commercial G10 model.

The estimation results provided in Table 3.a were based on observations from
July 1980 through March 2003. Observations for the first six months of 1980
were ignored to accommodate the use of a “six-month lagged value” for the
employment variables for each of the Construction and Agriculture sectors. Time
series plots of the consumption and employment series for each of these two
sectors reveled that the respective pairs of data series were “out of phase” by
about six months. To employ the SUR estimation procedure with a full set on
non-missing data, the first six months of 1980 for all sectors were omitted.

The base non-space heating usage term, “a”, represents the average monthly
non-weather sensitive use and is significant for all sectors. Parameter “b”, the
space-heating coefficient is significant at the 95% level for all 14 sectors. These
results indicate that gas demand for the Office sector is the most impacted by
cold weather. The sector least impacted by cold weather is Construction.

As shown in Table 3.a, negative price elasticity parameters are estimated for 12
of the 14 sectors and eleven were significant at the 95% confidence level. The
Retail and Agriculture sectors have the numerically greatest price sensitivity in
the core commercial market. Also, positive employment (the “m”) parameters
were estimated for the same 12 sectors and all were significant at the 95%
confidence level. The Government and Restaurant sectors were most responsive
to changes in economic activity as measured by employment.
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3.3 Commercial Forecast Performance
The table below summarized the adjusted R?values for each of the individual sector
models. Individual sector adjusted R?values vary from 0.530 for Laundry to 0.958
for Schools.

Table 3.b — Commercial Model R-Squared Values

Sector Adj R*
Office 0.941
Restaurant 0.948
Retail 0.939
Laundry 0.530
Warehouse 0.933
Schools 0.958
College 0.908
Health 0.953
Lodging 0.920
Miscellaneous 0.880
Government 0.919
TIU 0.909
Construction 0.953
Agriculture 0.728

Appendix E shows a graphical comparison of fitted values of consumption to actual
consumption over the historical period along with forecast consumption at Average
Year weather (HDD) over the forecast period, for each sector and the core
commercial G10 market as a whole.

Tables of monthly forecast values for each sector are shown in Appendix F for
Average and Cold year weather (HDD) design scenarios.
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4.0 Post-Model Adjustments

Once the models generate forecasts beyond the historical data period, post-model
adjustments are made to account for effects the model could not simulate. These
include adjustments for:

o Future, incremental only, Energy Efficiency (EE) program savings,

¢ Core commercial load that changes its status to “VWholesale” as a result of the
City of Vernon’s expected municipalization of gas distribution,

¢ Elimination of core subscription service under noncore rates GCS3 and GCS5
with migration of the load to core GN10 service,
Migration of some noncore GT30 load to GN10 service and,

o New self electric-generation load served under the GN10 rate.

The load forecasts for these various categories of post-model adjustments to the
core commercial G10 econometric forecast are shown in Tables 4.a and 4.b below.

4.1 Energy Efficiency Programs/Demand Side Management

Once the core commercial G10 and core industrial G10 forecasts are generated the
estimated incremental, only, savings (in MDth) from Energy Efficiency (EE)
programs are deducted from the forecasts. The EE commercial load forecast is
shown in Table 4.a below.

4.2 City of Vernon

The City of Vernon (Vernon) is assumed to become a new wholesale customer
during 2004. Therefore, a portion of the core commercial and industrial demand
located within Vernon is subtracted from the forecasts for 2005, 2006 and 2007.
The core commercial load forecast is also presented in Table 4.a below.

4.3 Self Electric-Generation to GN10 Demand

The self electric-generation to GN10 demand assumptions are contained in the
noncore commercial and industrial workpapers and are based on the new capital
cost incentives as approved by the CPUC in D. 01-03-073 as a result of passage of
California AB970 in 2001.
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Table 4.a - Core Commercial EE and Reclassified-to-VWholesale (Vernon) Loads, in

MDth

Date
2005-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2006-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2007-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Annual:
2005
2006
2007

AVERAGE Year
Com
Com EE Vernon
99 8
86 16
87 16
75 16
68 16
61 24
60 24
59 24
58 24
65 31
80 31
102 31
132 31
115 31
117 31
100 31
92 31
82 31
80 31
80 31
78 31
87 31
107 31
137 31
165 31
144 31
146 31
125 31
115 31
103 31
100 31
100 31
98 31
109 31
134 31
171 31
900 259
1205 377
1510 377

COLD Year
Com
Com EE Vernon
108 9
93 17
93 17
78 17
70 16
62 24
60 24
59 24
58 24
66 32
85 33
112 34
145 34
125 34
125 34
105 33
94 32
83 32
80 31
80 31
78 31
88 32
114 33
150 34
181 34
156 34
156 34
132 33
118 32
104 32
100 31
100 31
98 31
111 32
142 33
188 34
945 269
1265 393
1586 393

139





Table 4.b — AB970 Core Commercial Self-Electric Generation and Noncore to Core
Commercial Migration, in MDth

Com Com Com Com

AB970 G-CS5--> G-CS3 --> GT-30 -->

Date (GN-10) GN-10 GN-10 GN-10
2005-Jan 39 27 33 92
Feb 42 27 33 96
Mar 42 27 33 100
Apr 44 27 33 103
May 45 27 33 107
Jun 46 27 33 111
Jul 48 27 33 114
Aug 50 27 33 118
Sep 52 27 33 122
Oct 53 27 33 125
Nov 54 27 33 129
Dec 54 27 33 132
2006-Jan 54 27 33 132
Feb 54 27 33 132
Mar 54 27 33 132
Apr 54 27 33 132
May 54 27 33 132
Jun 54 27 33 132
Jul 54 27 33 132
Aug 54 27 33 132
Sep 54 27 33 132
Oct 54 27 33 132
Nov 54 27 33 132
Dec 54 27 33 132
2007-Jan 54 27 33 132
Feb 54 27 33 132
Mar 54 27 33 132
Apr 54 27 33 132
May 54 27 33 132
Jun 54 27 33 132
Jul 54 27 33 132
Aug 54 27 33 132
Sep 54 27 33 132
Oct 54 27 33 132
Nov 54 27 33 132
Dec 54 27 33 132

Annual:

2005 569 318 399 1349
2006 651 318 399 1590
2007 651 318 399 1590

5.4 Noncore to Core Commercial Migration

GT-30 to GN-10: The assumptions and basis of the forecast of noncore GT-30
customer migration and demand shift to core GN-10 status are contained in the
noncore commercial and industrial workpapers. The amount of load assumed to
migrate from GT-30 to core commercial is shown in Table 4.b above.
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5.0

5.1

5.2

G-CS3 to GN-10: The assumptions and basis of the forecast of noncore G-CS3
customer migration and demand to core GN-10 status are contained in the noncore
commercial and industrial gas demand workpapers. The amount of load assumed
to transfer from G-CS3 to core commercial is shown in Table 4.b above.

G-CS5 to GN-10: The assumptions and basis of the forecast of noncore G-CS5
customer migration and demand to core GN-10 status are contained in the
commercial and industrial electric generation gas demand workpapers. The amount
of load assumed to migrate from G-CS5 to core commercial is shown in Table 4.b
above.

GEN and GAC Demand Forecasts

The core commercial market also includes two rates that are applied for specific
end use markets. These include the core gas engine (G-EN) rate and the gas air
conditioning (G-AC) rate. A new gas air conditioning rate went into effect at the end
of 1993. The gas engine rate started in early 1995. The G-AC and G-EN demand
forecast is based on the latest information provided by customers and obtained from
SoCalGas representatives in the field. The forecast is based on the expected
number of customers in each market times their expected use per meter.

Years 2000 through 2002 were used as the basis for calculating our annual use per
meter forecast assumption for each of these two markets. The annual use per
meter was then multiplied by the projected average number of customers in each
forecast year to arrive at the annual gas demand. This annual gas demand was
assumed to have the same profile of monthly to annual load as for year 2002. The
monthly meter counts were similarly “shaped” based on the profile of monthly
meters relative to the annual average meters for year 2002. Table 5.a below shows
the historical monthly data for the gas engine and gas air conditioning markets
along with calculated the 3-Year Average annual use per meter value.

Gas Engine (G-EN)

The growth in new gas engine meters is assumed to be an additional 25 meters per
year for 2003 to 2007 over the year 2002 total. This is based on the latest
information from customers. The load per meter is expected to be at the average,
2.54 MDth/meter, calculated over the 2000-2002 time period. Table 5.b
summarizes gas engine demand forecast for 2005, 2006 and 2007.

Gas Air Conditioning (G-AC)

The gas air conditioning market for this BCAP period is expected to be nearly the
same as the year 2002 level of 21 meters. Over the 2003 to 2007 time frame
SoCalGas expects only very modest growth in this market: a level of 22 meters over
the 2003-2006 period, with average load per meter, of 8.67 MDth/meter, based on
the 2000-2002 average load per meter. Table 5.b below summarizes gas air
conditioning demand forecast for 2005, 2006 and 2007.
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Table 5.a — Historical Data Used to Forecast Core Gas Engine and Gas Air

Conditioning Gas Demand

Date
2000-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2001-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2002-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Annual:
2000
2001
2002

3-Year Avg:

Gas Engine-GEN
MDth Meters

88 860
106 871
80 861
140 892
210 901
277 912
340 924
311 928
348 916
212 917
126 916
91 910
75 907
74 912
85 915
147 925
203 990
321 1011
356 1018
404 1009
345 1006
233 996
145 1005
97 995
48 992
66 1003
161 1016
205 1018
231 1018
320 1014
377 1014
358 1011
306 1005
220 1001
154 1002
68 988

Gas Engine-GEN
MDth Meters

2329 901
2485 974
2515 1007
2443 961

Use/Meter
MDth/Mtr
2.59
2.55
2.50

2.54

Gas Air Conditioning-
GAC
MDth Meters
11 20
21 20
3 19
14 21
15 21
19 21
22 21
23 21
26 21
22 21
16 21
11 21
12 21
9 21
8 21
12 21
12 22
18 22
20 22
20 22
21 22
18 22
15 22
11 21
8 21
10 21
11 21
11 21
12 21
15 21
16 21
20 21
21 21
18 20
14 20
11 20
Gas Air Conditioning-
GAC Use/Meter
MDth Meters MDth/Mir
203 21 9.84
176 22 8.17
166 21 8.00
182 21 8.67
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Table 5.b — Forecast of Core Gas Engine and Gas Air Conditioning

2005-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2006-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2007-Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Annual:
2005
2006
2007

Gas Engine-GEN

52

72
177
227
256
353
416
394
334
239
168

73

53

74
181
233
262
361
426
403
342
244
172

75

54

75
186
238
268
369
435
412
350
250
176

77

2762
2826
2890

1017
1028
1041
1043
1043
1039
1039
1036
1030
1026
1027
1013
1041
1053
1066
1069
1069
1064
1064
1061
1055
1051
1052
1037
1066
1078
1092
1094
1094
1090
1090
1086
1080
1076
1077
1062

1032
1057
1082

Gas Air Conditioning-GAC
Date MDth Meters MDth Meters

9
12
12
13
14
17
19
23
24
21
16
13

9
12
12
13
14
17
19
23
24
21
16
13

9
12
12
13
14
17
19
23
24
21
16
13

191
191
191

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

22
22
22

143





6.0 Core Commercial Forecast Summary

The table below summarizes annual totals for Core Commercial gas demand for
the years 2005, 2006 and 2007 under average and cold year weather assumptions.

Table 6 — Annual Core Commercial G10, GEN and GAC Demand Forecast in MDth

AVERAGE Year COLD Year
Market 2005 2006 2007 2005 2006 2007

G10 Commercial (Econometric) 76,765 77,329 78,119 80,634 81,209 82,022

EE -900 -1,205 -1,510 -945 -1,265 -1,586

Vernon -259 =377 -377 -269 -393 -393

Self EG to GN10 569 651 651 569 651 651
GCS3 to GN10 318 318 318 318 318 318
GT30 to GN10 399 399 399 399 399 399

GCS5 to GN10 1,349 1,590 1,590 1,349 1,590 1,590
Subtotal Noncore to Core 2,066 2,307 2,307 2,066 2,307 2,307

Subtotal Net Post-Model Adi. 1,477 1,376 1,071 1,421 1,300 979
Total G10 Commercial 78,242 78,705 79,190 82,056 82,509 83,001

Gas A/C 191 191 191 191 191 191
Gas Engine 2,762 2,826 2,890 2,762 2,826 2,890

Total Core Commercial 81,195 81,722 82,271 85,008 85,526 86,081
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1.1
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Southern California Gas Company
Noncore Commercial/lIndustrial G30 Demand Forecast
Workpaper in Support of 2005 BCAP

Introduction

The purpose of these workpapers are to document the forecasting methodology for
SoCalGas’ Noncore Commercial and Industrial G30 demand under a average
temperature scenario and to present the calculation of the G30 cold year, peak
month and peak day demand.

Econometric Model

SoCalGas uses an econometric model to produce the noncore commercial and
industrial G30 demand forecast, excluding refinery customers, under average and
cold year weather. conditions for the 2005 BCAP. The resulting econometric
forecast is adjusted by several post-model factors to arrive at the final forecast.

-The noncore commercial and industrial G30 model is a multiple log-linear
regression model. The factors affecting natural gas energy use include
employment, natural gas rates and two binary variables. The two binary variables
are needed to reflect lower demand in December due to plant shut downs and to
reflect a large noncore demand drop beginning after December 2000 due to the
large amount of permanent plant shut downs caused by the high natural gas prices .
The objective of the analysis is to estimate parameters that can be used to generate
short run demand forecasts. Parameters for these factors were estimated using
monthly historical data from January 1998 through March 2003. The forecast
period is from January 2005 through December 2007.

Section 2.0 provides an overview of the various data sources. Section 3.0
describes the model specification, estimation results and the forecast result for the
BCAP period as comparison with the historic data from January 1998 through
March 2003. Section 4.0 discusses the post-model adjustments. Section 5.0
presents the calculation of noncore C/I G30 cold year, peak month and peak day
demand.

Data Sources

The G30 model is calibrated using monthly data from the historical database for the
period January 1998 through March 2003. The endogenous (dependent variable)
variable is the total non-refinery G30 usage. The exogenous variables are monthly
employment data, gas rates and two binary variables. Descriptions for each of
these data components are listed below. The input data are listed in Appendix A.

Historical Billing Data

Historic monthly gas usage data for non-refinery customers is obtained from
SoCalGas’ Corporate Strategic Database for the period January 1998 through





2.2

2.3

24

3.0

March 2003. The monthly usage data are then further normalized to represent an
average 30 days per month usage.

Employment

Employment is used as a measure of economic activity in the noncore commercial
and industrial demand forecast models. The employment forecast is based on the
Global Insight (formerly DRI—WEFA) December 2002 Trend1202 Regional forecast
for California and the aggregated six largest Metropolitan Statistical Area (MSA)
counties in SoCalGas' service area for which G.I. makes forecasts. (The six
counties--Kern, Los Angeles, Orange, Riverside, San Bernardino, and Ventura--
account for over 85% of the service area’s total population and employment.) The
G.l. forecast is then scaled up slightly to match latest available historical data from
the California Employment Development Department (EDD) for all 12 aggregated
counties served by SoCalGas. The annual percentage changes in SoCalGas’
economic forecast for its service area are therefore the same as in the G.l. Regional
forecast. The historical employment data comes from EDD for the 12 counties
served by SoCalGas. The monthly employment data used in the model and
provided in Appendix A is generated by summing weighted employment data over
the commercial and industrial NAICS codes and then Iaggmg it by 6 months to
account for lagged employment response.

Gas Price Data

The gas prices consist of the gas cost and transportation rate. The California
Border Spot Prices (CBSP) prepared by SoCalGas witness Loan Nguyen are used
as a proxy for gas cost. The monthly transportation rates for the historic period are
generated by taking the monthly recorded revenue divided by the actual throughput.
For the forecast period, the forecast average commercial and industrial G30 tariff
rate sponsored by SoCalGas witness Steve R. Lango is used as the transportation
rate.

Binary Variables

Two binary variables are used in the model. The first binary variable, XMAS, which
equals one for month December, and zero otherwise is designed to capture the
lower demand in December due to plant shut downs. The second binary variable,
CLOSE, which equals one for the period after December 2000 and zero from
January 1998 through November 1998 is used to capture big decreased gas usage
due to high volume of the permanent plant closure caused by the high natural gas
price.

G30 Model Specification and Estimation Results

This section describes the demand model specification followed by a detailed
presentation of estimation results.





3.1 Model Specification

A single equation is estimated for the non-refinery G30 load of the following genéral
form: '

IN(USEy) = a + b * IN(EMPLOY,) + ¢ * IN(GAS_P,s) + d * CLOSE, + & * XMAS, +

t
Where:

t = Month, Example, for January 1998, t = 1

IN(USE,) = Natural logarithm of the noncore G30 load (Mdth) in month t.

In(EMPLOYt_B) = Natural logarithm of the employment in month t-6.

In(GAS_Ps) = Natural logarithm of the gas prices in month t-6.

CLOSE; = Plant closure dummy variable, for January 1998 through
December 2000, CLOSE=1; otherwise CLOSE=0.

XMAS, = December dummy variable, for December XMAS=1; otherwise
XMAS=0

E, = Error term

The estimated parameters are the lower case letters a, b, ¢, d, and e

3.2 Estimation Results

The equation is estimated using SAS software for multiple linear regression. The
results of the regression are shown in Table | below. All the coefficients are
statistically significant with correct signs. The overall R-square value equals
0.6943. The coefficient b represents the effect of economic activity as measured by
employment on gas demand. In the log-linear form, it is also the elasticity for
employment. For example, a one percent increase in employment would result in
0.474% increase in gas demand. The coefficient ¢ represents the effect of natural
gas prices on gas demand. The price elasticity equals -0.016. A one percent
increase in natural gas price would resuit in 0.016% reduction in gas demand.
Appendix B displays detailed estimation results and statistics.





Table | - Econometric Model Estimation Results

Parameter

m O O

R?=0.6943

* Variable

Intercept
LN(EMPLOY)
LN(GAS_P)
CLOSE
XMAS

Parameter
Estimate

5.316

0.474
-0.016
-0.113
-0.058

3.3 Comparison of Forecast and Actual Usage

Standard

Error

0.735
0.092

0.011

0.013
0.021

P Value

0.00b1
0.0001
0.1684
0.0001
0.0078

Table Il shows the actual gas usage, predicted gas demand and percentage error
for the years 1998 through 2007.

Table Il - Econometric Model Results - Actual and Predicted Usage

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

Actual Mdth Predicted Mdth
94,084 94,174
96,418 95,432
94,823 95,417
85,424 85,012
87,006 87,020

- 85,786
84,841
85,465
85,810
86,108

Percent Error

0.1%
-1.0%
0.6%
-0.5%

0.0%

4.0 Post-Model Adjustments and Summary of G30 C/l Demand

Once the econometric forecast is generated, post-model adjustments are made to
account for effects the model could not simulate. A summary of these adjustments
is shown in Table IIl. These include adjustments for expanded load associated with
noncore competitive load growth programs, G30 thermal load offset associated with
new self-generation load, one split load customer, noncore C/l load located in the





City of Vernon, the termination of the core subscription program and noncore
customers migration to core load.

As part of the 1999 BCAP decision, D.00-04-060, the Commission approved two
noncore competitive load growth programs for SoCalGas, contracts involving Rule
38 incentives and contracts involving California Red Team. Expanded load that
resuits from these two programs are to be excluded from cost allocation and rates.
Therefore, these customers’ load was excluded from the econometric forecast and
only the associated base load volume of 1,773 Mdth in 2005, have been added to
the G30 C/l demand forecast for the purpose of cost allocation and rates. After
2005, a forecast volume, 2,247 Mdth and 2,307 Mdth will apply to the total G30
demand for year 2006 and 2007.

Capital cost incentives, approved by the Commission in D.01-03-073 and funded by
the State of California for customers to install self-generation equipment, will lead to
additional gas demand for electric generation. However, for the noncore C/ G30
customers participating in this program, there will be a related reduction in thermal
load billed under the G30 rates. This reduction in G30 load representing waste heat
load replacing boiler is forecast to be 160 Mdth in 2005 and 194 Mdth in 2006 and
2007.

The City of Vernon (Vernon) is expected to implement its own gas distribution
service during 2004. The assumptions regarding Vernon are included in the
testimony of Luis Pando. The forecast adjustment to noncore C/l load for Vernon
for 2005, 2006 and 2007 is 3,750 Mdth, 5,250 Mdth and 5,381 Mdth respectively.
These volumes are derived by examining each customer's contract term in the City
of Vernon and assuming that customers will receive wholesale rates once the
contracts expire.

According to Decision D.01-12-018, all core subscription contracts will be
terminated by December 2003. It is forecast that all customers on the G30 core
subscription rate schedule accounting for 1,059 Mdth per year based on the -
historical usage, will take core service.

Noncore to Core Migration

Lastly, according to SoCalGas’ billing records, from June 2000 to March 2003,
about 160 customers transferred contract status from noncore to core due to the
volatility of natural gas prices and financial weakness in the contracted gas
procurement marketplace. The historical average monthly gas consumption per
customer for these 160 migration customers as of March 2003 was about 2.17
Mdth. The forecast of noncore to core migration volumes were developed by the
following two steps:

First, develop the baseline migration volumes by muitiplying the recorded average
monthly migration volumes of 2.17 Mdth by the number of customers that are
expected to migrate from noncore to core per month. The number of customers
expected to migrate to core are forecast to be 3 customers per months before
September 2003 based on the 12 months historical migration activities ended Mar
2003 and increase to 4 customers per month beginning September 2003 when the
Gas Transportation Contract Open Season took effect. In the first 5 forecast






months (April 2003 — August 2003), 3 additional customers per month with a total of
6.51 Mdth of gas volumes are forecast to transfer from noncore to core. Beginning
September 2003, additional 4 customers per month with a total of 8.68 Mdth are
forecast to migrate to core. From Mar 2003 to December 2005, the number of
customers expected to transfer to core are forecast to grow from 3 to 127 and the
associated gas usage is forecast to grow from 6.51 Mdth for the month of March
2003 to 275.54 Mdth in December 2005. Adding each month’s migration volumes
in year 2005 results in total migration volumes of 2,734 Mdth for year 2005. For
year 2006 and 2007, no additional customers are forecast to migrate from noncore
to core. This is because the rate of migration has reached its saturation point where
customers no longer benefit economically or operationally by transferring to core.
The forecast migration volumes for year 2006 and 2007are forecast to be 3,306
Mdth.

Second, incorporate customer additional supplemental information provided by
Account Executives into the forecast baseline migration volumes. Nine customers,
accounting for 467 Mdth per year have indicated that they will transfer from noncore
to core. With this additional customer input, the noncore to core migration volumes
for years 2005, 2006 and 2007 were turn out to be 3,201 Mdth and 3,774 Mdth and
3,774 Mdth, respectively. )

Table Il - Summary of Total G30 Usage
Forecast 2005(Mdth) Forecast 2006(Mdth) Forecast 2007(Mdth)

Econometric Model 85,465 85,811 86,108
Competitive Load Growth 1,773 2,247 2,307
Distribute Gen. -160 -194 -194
Split Load customer 104 104 104
Vernon Adjustment -3,750 -5,250 -5,381
_Core Subscription -1,059 -1,059 -1,059
Noncore to Core Migration -3,201 ‘ -3.774 -3.774

Total C&l G30 79,172 77,886 78,111





5.0
5.1

5.2

G30 C/I Marginal Demand Measures
Cold Year Demand

The cold year demand is defined as the average annual demand under cold year
conditions. A cold year condition is assumed to have 1,708 heating degree-days,
according to SoCalGas witness Chris Roberts. The cold year demand forecast for
nencore G30 customers is calculated as follow:

Cold Year Demand = Average Year Demand
+ W_Coeff * (Cold Year HDD - Avetage Year HDD)

The W_Coeff represents the amount by which demand increases for each HDD.
The HDD represents heating degree-days and is defined in a given day as 657F
less the average of the maximum and minimum temperature for that day. The
W_Coeff of 3.01 Mdth is used to calculate total G30 cold year demand for the years

"2005 to 2007. That is, for the total G30 customers, demand increases by 3.01 Mdth

per HDD. The 3.01 Mdth was derived in the 1996 BCAP and was adopted by the
Commission. The forecast total G30 2005 cold year demand = (126,312 Mdth +
3.01 Mdth * (1708-1386)) = 127,281 Mdth. The noncore C/l G30 cold year demand
is the difference between the total G30 cold year demand and refinery G30 cold
year demand. The 2005, 2006 and 2007 noncore C/l cold year demand is forecast
to be 79,734 Mdth, 78,448 Mdth and 78,673 Mdth.

Peak Month

The peak month demand is the December demand under a cold year condition for
customers served off high-pressure distribution lines. About 73.47% of noncore
G30 volumes are served off high-pressure distribution lines. The peak month
demand served off high-pressure distribution lines for noncore total G30 customers

- for year 2005 is forecast to be 11,849 Mdth * 73.47% = 8,706 Mdth. The noncore

5.3

C/I G30 peak month demand is the difference between the total G30 peak month
demand and refinery G30 peak month demand. The 2005, 2006 and 2007 noncore
C/l peak month demand is forecast to be 6,612 Mdth, 6,624 Mdth and 6,647 Mdth.

Peak Day -

The peak day demand is the daily December demand under 38°F peak day
conditions for customers served off medium pressure distribution lines. The Peak
Day Demand is calculated as follow:

Total Peak Day Demand = Daily Baseline Demand for December + Incremental
Demand for 38°F

= (Ave Year Jan Load - W_Coeff * Dec_HDD) / 31 + W_Coeff * 27
Peak Day Demand for Customers Served off Medium Pressure Lines
= Total Peak Day Demand * Medium Pressure %

The W_Coeff of 3.01 Mdth is the same as that used to calculate the cold year
demand. The Dec HDD of 302 is the December heating degree-days under





~ average year condition. The HDD for 38°F is 27. The percent of load served off
medium pressure distribution lines equals 27.1%. The noncore C/I account for
100% of the total G30 peak day demand served off the median pressure lines.

The forecast 2005, 2006 and 2007 G30 peak day demand for customers served off
medium pressure lines is forecast to be 120 Mdth. Table IV shows the 2005 to
2007 cold year, peak-month and peak day demand for noncore C/l customers.

Table IV: Noncore C/l Cold Year, Peak Month
And Peak Day Demand — Mdth

Year Cold Year  Peak Month Peak Day
2005 79,734 6,612 120
2006 78,448 6,624 120

2007 78,673 6,647 120
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Section |I: MODEL INPUTS
2005 BCAP - Noncore Commercial & Industrial Econometric G30 Model

YEAR
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1999
1999
1998
1999
1999
1999
1999
1989
1999
1999
1999
1999
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

MONTH LN(USEY)

—_ - = [EEGENE
OO ~NONDWUN_LN_2O0QCONODODA WOUN-AN "2 0DCRONODRE WN

8.985
9.020

'8.996

8.991
8.941
8925
8.854
8.887
8.942
8.946
8.957
8.989
9.007
9.014
9.051
9.009
8.943
8.937
8.882
8.968
9.020
8.941
8.963
8.992
9.000
9.048
9.029
8.953
8.938
8.903
8.905
8.979
8.962
8.958
8.996
8.853

LN(EMPLOY1-6)
7.849
7.845
7.819
7.817
7.783
7.767
7.749
7.734
7.736
7.780
7.852
7.917
7.879
7.871
7.859
7.852
7.832
7.818
7.760
7.744
7.764
7.786
7.858
7.910
7.900
7.889
7.879
7.862
7.835
7.829
1.774

7.769

7.799
7.837
7.917
7.955

LN(GAS_PY)
3472
3.516
3.636
3.664

- 3.641
3.451
3.437
3.437
3.475
3.519
3.417
3.367
3.475
3.435
3.401
3.425
3.480
3.392
3.287
3.264
3.213
3.358
3.402
3.428
3.445
3.551
3.543
3.617
3.532
3.476
3.464
3.525
3.589
3.638
3.777
3.988

CLOSE,
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XMAS,
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Section I: MODEL INPUTS

2005 BCAP - Noncore Commercial & Industrial Econometric G30 Model

YEAR
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2003
2003
2003

MONTH LN(USEY)

- -
= OO ONOOODWN-A

-
OCaOoNOOTOT A LON-_N

10

8.931
8.957
8.907
8.890
8.787
8.752
8.772

". 8.866

8.868
8.838
8.854
8.846
8.941
8.919
8.901
8.895
8.855
8.797
8.824
8.900
8.896
8.898
8.837
8.828
8.868
8.905
8.866

LN(EMPLOY1-8)
7.953
7.927
7.904
7.908
7.836
7.818
7.762
7.761
7.788
7.809
7.901
8.010
7.966
7.941
7.936
7.909
7.871
7.832
1.767
7.756
7.804
7.838
7.903
7.990
7.901
7.921
7.903

LN(GAS_Pt)
3.976
4.082
4.211
4.146
4.624
5.577
4.889
5.284
5.004
4.973
4.838
4.287
3.907
3.650
3.286
3.375
3.388
3.453
3.367
3.390
3.606
3.673
3.642
3.628
3.615
3.560
3.671

CLOSE,
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Section ll: EMPLOYMENT RATE
2005 BCAP - Noncore Commercial & Industrial Econometric G30 Model

YEAR
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1999
1999
1999
1999
1999
1999
1989
1999
1999
1999
1999
1999
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

MONTH

-
OO WN -~

-
-

oy
O ENDNURWN=N

IND_EMP;

1,079
1,090
1,099
1,095
1,105
1,108
1,100
1,100
1,101
1,096
1,094
1,093
1,068
1,077
1,084
1,086
1,087
1,091
1,084
1,083
1,088
1,086
1,082

1,083

1,067
1,076
1,083
1,081
1,082
1,091
1,088
1,086
1,088
1,077
1,074
1,078

COM_EMP,

5,984
6,029
6,074
6,096
6,142
6,173
6,113
6,126
6,193
6,234
6,294
6,334
6,175
6,235
6,280
6,317
6,350
6,372
6,345
6,339

' 6,393
6,456
6,513
6,569
6,399
6,457
6,510
6,533
6,586
6,587
6,512
6,529
6,603
6,633
6,691
6,732

IND_EMP5

1.082
1,088
1,091
1,086
1,083
1,085
1,079
1,090
1,099
1,095
1,106
1,108
1,100
1,100
1,101
1,096
1,094
1,003
1,068
1,077
1,084
1,086
1,087
1,091
1,084
1.083
1,088
1,086
1,082
1,083
1,067
1,076
1,083
1,081
1,082
1,091

COM_EMPs IND_WT.4 COM_WTs

5,915
5,919
5,983
6,029
6,065
6,114
5,984
6,029
6,074
6,096
6,142
6,173
6,113
6,126
6,193
6,234
6,294
6,334
6,175
6,235
6,280
6,317
6,350
6,372
6,345
6,339
6,393
6,456
6,513
6,569
6,399
6,457
6,510
6,533
6,586
6,587

0.69
0.70
0.71
0.72
0.74
0.756
0.756
0.76
0.76
0.74
0.71
0.68
0.69
0.70
0.71
0.71
0.73
0.73
0.75
0.76
0.76
0.756
0.71
0.69
0.69
0.70
0.71
0.72
0.73
0.74
0.75
0.76
0.75
0.73
0.70
0.68

0.31
0.30
0.29
0.28
0.26
0.25
0.25
0.24
0.24
0.26
0.29
0.32
0.31
0.30
0.29
0.29
0.27
0.27
0.25
0.24
0.24
0.25
0.29
0.31
0.31
0.30
0.29
0.28
027
0.26
0.25
0.24
0.25
0.27
0.30
0.32

LN(EMPLOYq)

7.849
7.845
7819
7.817
7.783
7.767
7.749
7734
7.736
7.780
7.852
7917
7.879
7.871
7.859
7.852
7.832
7.818
7.760
7.744
7.764
7.786
7.858
7.910
7.900
7.889
7.879
7.862
7.835
7.829
7.774
7.769
7.799
7.837
7917
7.955





Section Il: EMPLOYMENT RATE

2005 BCGAP - Noncore Commercial & Industrial Econometric G30 Model

YEAR
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2003
2003
2003

MONTH

- = s QY
WN 2N OONOODGRWN~AN IO OCRENDA R WN -

IND_EMP,
1,061
1,064
1,067
1,056
1,051
1,048
1,034
1,031
1,024
1,008
996

990
968
973

078

976

977

978

960
961
961
957
955
948
939
938
939

COM_EMP;, IND_EMPq

" 6,616
6,656
6,715
6,702
6,718
6,742
6,638
6,650
6,691
6,730
6,762
6,792

6,639

6,683
6,742
6,770
6,813
6,822
6,688
6,716
6,771
6.813
6.850
6,849
6,732
6,747
6,778

1,088 .

1,086
1,088
1,077
1,074
1,079
1,061
1,064
1,067
1,056
1,051
1,048
1,034
1,031
1,024
1,008
996
990
968
973
978
976
977
978
960
961
961

COM_EMP.s IND_WT.s COM_WT,s

6,512
6,529
6,603
6,633
6,691
6,732
6,616
6,656
6,715
6,702
6,718
6,742
6,638
6,650
6,691
6,730
6,762
6,792
6,639
6,683
6,742
6,770
6,813
6,822
6,688
6,716
6,771

0.68
0.69
0.71
0.70
0.74
0.75
0.77
0.77
0.76
0.75
0.71
0.66
0.67
0.68
0.69
0.70
0.72
0.74
0.75
0.76
0.74
0.73
0.70
0.66
0.70
0.69
0.70

0.32
0.31
0.29
0.30
0.26
0.25
0.23
0.23

- 0.24

025
029
0.34
0.33
0.32
0.31
0.30
0.28
0.26
0.25
0.24
0.26
0.27
0.30
0.34
0.30
0.31
0.30

LN(EMPLOY g)

7.953
7.927
7.904
7.908
7.836
7.818
7.762
7.761
7.788
7.809
7.901
8.010
7.966
7.941
7.936
7.909
7.871
7.832
7.767
7.756
7.804
7.838
7.903
7.990
7.901
7.921
7.903





Section Ill: GAS PRICE
2005 BCAP - Noncore Commercial & Industrial Econometric G30 Model

YEAR ~ MONTH CBSP T_RATE GAS_P LN(GAS_PY)
1998 1 22.170 8.878 32.199 3.472
1998 2 24.820 7.674 33.645 3.516
1998 - 3 29.000 7.804 37.955 ' 3.636
1998 4 30.140 7.729 39.020 3.664
1998 5 20.250 7.726 38.127 3.641
1908 6 22.700 7.685 31.536 3.451
1998 7 22.460 7.650 31.104 3.437
1998 8 22410 7.674 31.078 3.437
1998 9 23.680 7.619 32.293 3.475
1998 10 25.150 7.619 33.763 3.519
1998 11 21.970 7.504 30.468 3.417
1998 12 20.390- 7.596 28.980 3.367
1999 1 23.620 7.671 32.285 3.475
1999 2 22.450 7.601 31.045 3.435
1998 3 21.410 7.581 29.985 3.401
1999 4 22.110 7.615 30.719 3.425
1999 5 23.790 7.678 32.462 3.480
1999 6 21.120 7.609 20.723 3.392
1999 7 19.060 6.990 26.770 3.287
1999 8 18.260 7.162 26.142 3.264
1999 9 17.180 6.951 24.851 3.213
1999 10 20.970 7.031 28.721 3.358
1999 11 22.280 7.029 -+ 30.029 3.402
1999 12 23.010 7.098 30.828 3.428
2000 1 23.560 7.058 31.338 3.445
2000 2 27.290 6.828 34.838 3.551
2000 3 27.010 6.832 34.562 3.543
2000 4 29.580 6.912 37.212 3.617
2000 5 26.530 6.934 34.184 3.532
2000 6 24.760 6.850 32.330 3.476
2000 7 24240 6.968 31.928 3.464
2000 8 26.210 7.038 33.968 3.525
2000 9 28.530 6.944 36.194 3.589
2000 10 30.280 7.016 38.016 3.638
2000 11 36.010 6.968 43.698 3.777
2000 12 46.780 7.019 53.920 3.988





Section lll: GAS PRICE
2005 BCAP - Noncore Commercial & Industrial Econometric G30 Model

YEAR  MONTH CBSP T_RATE GAS_P LN(GAS_Pt)

2001 . 1 46.400 6.775 53.296 3.976
2001 2 52.490 6.663 59.274 4.082
2001 3 ~ 60.570 6.754 67.445 4.211
2001 4 56.160 6.870 63.151 4.146
-2001 5 94.850 6.889 101.860 4.624
2001 6 257.100 7.091 264.312 5.577
2001 7 126.745 5.847 132.778 4.889
2001 8 191.082 5.953 197.221 5.284
2001 9 143.034 5.818 149.038 5.004
2001 10 138.303 5.902 144.391 4.973
2001 11 120.039 5.954 126.179 4.838
2001 12 66.481 6.048 72.715 4.287
2002 1 43.748 5.807 49.749 3.907
2002 2 32.650 5.621 38.465 3.650
2002 3 21.139 5.411 26.744 3.286
2002 4 23.474 5.554 29.222 3.375
2002 5 23.795 5.612 29.601 3.388
2002 6 25.776 5.614 31.584 3.453
2002 7 22.100 5.158 28.979 3.367
2002 8 22.526 5.407 29.654 3.390
2002 9 29.870 5.225 36.816 3.606
2002 10 32.389 5.279 39.389 3.673
2002 11 31.180 5.267 38.168 3.642
2002 12 30.493 5.416 37.630 3.628
2003 1 30.276 5.155 37.152 3.615
2003 2 28.443 4.999 35.163 3.560

2003 3 32.342 5.220 39.283 3.671
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SoCalGas 2005 BCAP
Noncore Commercial and Industrial Model
Model Input
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SoCalGas 2005 BCAP
Noncore Commercial and Industrial Model
Model Input
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Model: MODEL1

Dependent Variable:
Source
Model
Error
C Total
Root MSE
Dep Mean
C.V.
Variable DF
INTERCEP 1
LEMP 1
LPRICE 1
XMAS 1
CLOSE 1

Appendix B

SoCalGas 2005 BCAP
Noncore Commercial and Industrial Model
Multiple Log Linear Regression
15:09 Wednesday, September 17, 2003

11

LUSE
Analysis of Variance
Sum of Mean
DF Squares Square F Value Probs>P
4 0.20849 0.05212 32.932 0.0001
58 0.09180 0.00158
62 0.30029
0.03978 R-square 0.6943
8.92190 Adj R-sg 0.6732
0.44591
Parameter Estimates
Parametey Standard T for HO:
Estimate Error Parameterx=0 Prob > |T|
5.316547 0.73555174 7.228 0.0001
0.474177 0.,09281654 5.109 0,0002
-0.016409 0.01176505 -1.395 0.1684
-0.058265 0.02113196 -2.757 0.0078
-0.113219 0.01334760 -8.482 0.0001
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Appendix B
SoCalGas 2005 BCAP
Noncore Commercial and Industrial Model
Forecast Results
15:09 Wednesday, September 17, 2003
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Appendix B
SoCalGas 2005 BCAP
Noncore Commercial and Industrial Model

Forecast Results
15:09 Wednesday,
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Appendix B
SoCalGas 2005 BCAP
Noncore Commercial and Industrial Model
Forecast Results
15:09 Wednesday,
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Appendix B
SoCalGas 2005 BCAP
Noncore Commercial and Industrial Model
Forecast Results
15:09 Wednesday, September 17, 2003
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SoCalGas 2005 BCAP
Noncore Commercial and Industrial Model
Forecast Results
15:09 Wednesday, September 17,
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*** Noncore to Core Migration & Core Subscription
2005 BCAP - Noncore Commercial & Industrial G30 Post Adjustments
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*** Noncore to Core Migfation & Core Subscription
2005 BCAP - Noncore Commercial & Industrial G30 Post Adjustments
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3.0 Commercial G10 Model Specification and Estimation Results
This section describes the commercial G10 demand model specification followed
by a detailed presentation of estimated parameters and elasticities for each
sector.

3.1 Commercial Model Specification

For each of 14 sectors, a generic econometric equation is estimated of the
following general form:

(1) USE; = (a*EI_NSH; * BILLDAYS; + b * EI_SH; * HDDy
+d; * D* EI_NSH; * BILLDAYS,) * EMP;™ * PW’

(2) PW = k* PWgq) + (1-k) Py

3) k = €e*/(1 + &%), if “2” is non-zero;
0.001, otherwise.

Where:

USE = Monthly commercial gas demand in
MDth.

EI_NSH = Efficiency utilization index for non-space
heating end uses.

El_SH = Efficiency utilization index for space
heating end uses.

HDD = Heating degree-days (Cycle or Calendar
month basis).

BILLDAYS = Number of billing days or calendar days in
the month.

D, = Seasonal or monthly indicator variables.

EMP = Monthly employment for the particular
business sector (millions).

PW = Moving average of previous marginal gas

rates ($/therm).

The lower case symbols a, b, d;, m, ¢, and z are estimated parameters and the
index t denotes a calendar month.

Equation (1) is the basic gas use equation. The term a*EI_NSH represents the
basic non-temperature sensitive load. The term b*EI_SH*HDD represents
temperature sensitive load. The terms d*D*EI_NSH represents non-temperature
related seasonal (quarterly) effects. The specific quarters (if any) included
depends on the sector. The next to last factor, EMP™, is captures the effect of
economic growth (as measured by employment) of the sector, where “m”
represents the elasticity of gas use with respect to employment. For two of the

sectors, Retail and Construction, the employment elasticity was split into a value 134





“xm” measured on pre-1990 observations and a value “m” measured from post-
1989 observations. The value estimated on the post-1989 data was thus used in
the calculation of the forecasts for these two sectors. This special approach was
used to estimate a meaningful value of the employment elasticity for use in the
forecast calculations. The final factor, PW®, represents the effect of marginal gas
rates on gas utilization, where “c” equals the price elasticity.

Equation (2) recursively defines the gas price variable, PW, as a moving average
of the previous month gas rates with a weight declining geometrically at a rate
equal to “k”.

Equation (3) allows for the “weight” to be estimated from the data or to be
specified as a pre-determined value. The transformation on the first line of
equation (3) is designed to constrain the estimate of “k” to the interval between O
and 1.

3.2 Commercial Estimation Results

The set of 14 equations was estimated simultaneously using the Seemingly
Unrelated Regression (SUR) method. The estimation was performed using the
Statistical Analysis System (SAS) software. The estimation results are
summarized in three tables. Table 3.a presents the regressions results for each
sector. The t-value is also included in italicized print directly below each
estimated parameter. For price and employment elasticities, the overall core
commercial elasticities are shown on the bottom line. The consumption weights
used to arrive at the overall elasticities are shown in Table 1.b earlier. Table 3.b
shows the R-Squared values for each individual commercial G10 model.

The estimation results provided in Table 3.a were based on observations from
July 1980 through March 2003. Observations for the first six months of 1980
were ignored to accommodate the use of a “six-month lagged value” for the
employment variables for each of the Construction and Agriculture sectors. Time
series plots of the consumption and employment series for each of these two
sectors reveled that the respective pairs of data series were “out of phase” by
about six months. To employ the SUR estimation procedure with a full set on
non-missing data, the first six months of 1980 for all sectors were omitted.

The base non-space heating usage term, “a”, represents the average monthly
non-weather sensitive use and is significant for all sectors. Parameter “b”, the
space-heating coefficient is significant at the 95% level for all 14 sectors. These
results indicate that gas demand for the Office sector is the most impacted by
cold weather. The sector least impacted by cold weather is Construction.

As shown in Table 3.a, negative price elasticity parameters are estimated for 12
of the 14 sectors and eleven were significant at the 95% confidence level. The
Retail and Agriculture sectors have the numerically greatest price sensitivity in
the core commercial market. Also, positive employment (the “m”) parameters
were estimated for the same 12 sectors and all were significant at the 95%
confidence level. The Government and Restaurant sectors were most responsive
to changes in economic activity as measured by employment.
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