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WUTC Data Request 79
Requestor: Ken Elgin

Refefring to Exhibit No. _ (SCH-1T), page 24, lines 10-13 and 20-21, of Samuel
C. Hadaway, please provide any analysis undertaken by the witness to evaluate

any other readily available data supporting estimates of future long-term growth
in GDP.

Response to WUTC Data Request 79

In its Annual Energy Outlook 2012, the U.S. Department of Energy, Energy
Information Administration (“EIA”), forecasted real GDP growth for 2010-2035
to average 2.5 percent per year and for the GDP price deflator (inflation rate) to
increase over this period by only 1.9 percent per year. In combination, these real
GDP and inflation forecasts produce a long-term nominal GDP growth rate of
only about 4.5 percent.

In contrast, in its Annual Report to Congress 1979, EIA projected the 1978-1995
average annual GDP inflation rate to be 6.9 percent. Along with an expected real
GDP growth rate of 2.6 percent, this level of inflation produced a projected
nominal GDP growth rate of approximately 10 percent.

Please see Attachment WUTC 79 for GDP forecast workpapers, specifically :
o  www.EIA.gov/forecasts/AEO, 2012 forecast Table A20 .
e 1979 forecast, Vol. 3, p. 139

PREPARER: Samuel C. Hadaway

SPONSOR: Samuel C. Hadaway
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Annual Energy Outlook 2012

With Projections to 2035

June 2012

U.8. Energy fnformation Administration
Office of Integrat i wmsl Energy Ans

This publication is on the WEB at:
www.eia.gov/forecasts/aeo

This report was prepared by the U.S. Energy Information Administration (E1A), the statistical and
analytical agency within the U.S, Department of Energy. By law, ElA's data, analyses, and forecasts
are independard of approvat by any other officer or employes of the United States Governmiant. The
views iny this report therafore shouid not be construed as representing those of the Department of
Energy or other Federal agencies.
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Table AZ0. Macroéconomic indicators
{billion 2003 chain-weighted dollars, smiess otherwise noted)

Reference case ] knr:s;i

. grov
indicators - ’ 40-2035
2008 2040 2015 2020 2028 2030 2035 lipercent)

Real gross domestic product o .. cooaens 12703 13088 14803 16740 19185 21725 24538 2.5%
Components of real gross domestic product

Resl consumplon .. ... o ar i viann ot {037 2224 10218 11250 12687 14368 18220 2.3%
Reagtinvestment . . ... ... i 1454 7B 2457 2888 3472 4083 4836 4.2%
Real governmenispending ... ... .. 0 -s 2540 2887 Z355 2407 2525 2687 2818 0.4%
RealexpordS ... ... .. . .oy 1484 1663 2285 3058 4235 5484 &US3 59%
Realtmporls ... .. v iciarnnn s 1853 2088 2483 2800 3518 4481 5880 4%
Energy intensity
thousand Btu per 2005 dollar of GDP)
Delversd 8N8OY .. i i 542 5.45 484 433 385 348 . 397 -2.4%
Tolal @rrgy . s 7.48 750 &.58 43 832 4.80 438 2. 4%
Price Indices
GIP chaindype price index (2008=1.000} .. .. 1067 LA10 1.1885 0 1304 1424 4580 1.75B 1.9%
Consumer price index (1982-4=1.00) ’
AUPBIBN . .. e i 2.18 2.18 2L &7 2.85 3.30 872 22%
Engrgy commodities and seivices ... ... ... 1.93 242 282 2.4 3.38 3.88 437 2:9%
Wholesale price Index {1882+1.0D) -
Blicommodities . ... ... oo 143 185 210 223 2.39 2.58 2.8 1.7%
Fuglandpower . ... ........... Ce e 1.58 1.868 228 287 3.01 3.50 412 32%
Metals and melal produets ... ... ... 1.87 2,08 2.43 250 257 2,81 284 1.0%
Indusirisl commodiies sscluding energy ... 1.78 1.83 2.04 213 s 2.3z 2.43 $:1%%
interest rates {percent, nominal)
Federatfundsrale ... ....... . ... e 548 .18 3.28 4.07 428 452 430 -
Wyearireasury nole ... e 3.28 321 487 5.10 5086 526 &.98 -
Adulilltybondrate ... ... ... oo 575 5.24 874 T4 747 7.48 7.58 .o
Yalue of shipments (billion 2005 dollars)
SOPCE SBCIONS .. .. i i s 19988 20802 22468 24967 28028 30811 33430 2.0%
Tofalindusidad . ... L s 5887 5838 §730 FEE3 FETE B328 8842 1.8%
Nonmanufactding ... ... oo 1818 1578 1873 2103 2228 2308 2407 1.7 %
Manufeohalng ... e 4052 4280 4857 5260 5748 BO23 B2EG 1.8%
Enargy-intensive .. .. ... e 1509 1598 1684 1788 190 1873 2034 1.8%
Nor-energy-ensive . ......veene o 2543 2664 3984 3474 3844 40505 4281 1.9%
Toalshipments ... .. cocviierincosvonvnn 25664 26440 20198 32328 36002 38238 42122 1.9%
Popufation and employment {(millions)
Fopsdstion, with armed krces oversess ... ... 3078 3B 322 342.0 3583 3744 3804 8%
Foputation, aged 18andpver ... .. ... 2418 2843 2868 268.4 2828 2852 3088 1.0%
Population, overage 88 . ............ .. ... 37 404 47 .3 584 842 Feics 777 26%
Emgloyment, nonfanm . ... 1307 1288 1304 147.3 154.2 182.0 166.8 $.0%
Employment, mamfacturing .. ......... ... 4.8 118 2.9 1.8 11.4 0.3 8.2 03, 8%
ey labor indicators
Labor force (millans) ... ... ol 1542 153.8 158.0 1638 168.6 174.5 1817 3.5%
Nonfarm {abor productivity {1 9ﬁ2~1 [44SR 1.06 140 1.48 1.28 142 1.57 1.78 1.5%
Unemployment rate {pereent) ... ... ... 9.28 9.63 .51 £.47 5564 540 £.584 .
Key indicators for energy demand
Real disposable personal income .. L BERE 10082 11038 12472 14788 16268 18217 2.4%
Housingstarts (milions) ... .. £.50 {482 175 1,82 188 180 189 4. 5%
Commercial floorspace (Dillon square feel) ... BOL3 814 84.4 881 X8 88.2 05,0 1.0%
Unit sades of ight-duty vehicles ImBllons) ... .. 10.40 1188 18.16 15.40 1774 1811 18.:84 1.8%

GOP = Grosg domesfic proguct.

Bty = Sritizh thermalunit

«n % Mot &ppl livedde.

Sources: 2008 and 20107 IHE Globe) inslght, Slotel insight inttustry and Erploymentmodsls, August 2011, ijeshuns LR, Energy nformation Sdmidairadion,
ABQZO12 Nationa! Ensrgy Modaling Svstermn nan REFR01 200201128,

P
pie]

LLE, Energy information Administration | Annual Energy Qutlook 2012
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imported goods and depends on the amount of

energy used to produce these goods. Morcover, .

ripple effects from an initial price shock can
persist in causing grester, or less, inflation even
‘after the prices of all goods have been adjusted to
reflect higher energy costs. The economy has
certain built-in mechanisms, such as the tendency
of wsges, social security payments, and Govern-
ment transfer payments to follow prices upward,
that serve to transmit the initial shocks to later
periods,
The depressing effect that higher prices have on
aggregate demand leads to a lower growth rate
for the economy. This effect is accentuated if total

payments to foreign energy producers increase

and the nominal trade balance deferiorates. These
events, in turn, reduce both the purchasing power
of the dollar and the total domestic production
that is available for domestic consumption after
foreipn demand is satisfied. Conversely, if oil
import payments decline as oil prices increase, the
trade balanee is positively affected and the pur-
chasing power of the dollar increases.

In addition to depressing aggrepate demand,
higher world ofl prices also reduce the effective
stock of capital and, thus, affect the total produc-
tive capscity of the Nation; this latter occurrence
in turn can lead to a permanently lower rate of
growth in potential output. '

Key Macroeconomic Variables in the

Middle World Oil Price Case

In the middle world oil price case, real GNP

grows 2.6 percent annually from 1978 to 1995 or at

approximsately the same rate as between 1973 and
1978. {Sce Table 4.29) Projected growth in real
disposable income is comparable fo that in real
GNP. Between 1978 and 1995, industrial produc-
tion increases at a higher rate (8.6 percent annual-
iy} than it did between 1978 and 1978 (2.5 percent
annually); however, industrial production does not
regain the strength that it exhibited between 1965
and 1978 when it grew af an snnual rate of 47
percent. '

Prices; as measured by the implicit price defia-
tor for GNP, increase 6.9 percent annusily from
1978 1o 1995, The annual aversge unemployment
rate projected for the 1978-85 period falls from 2
peak of 7.6 percent in 198] to below 6.5 percent in
1986 and thereafter. Foreign and domestic new car
sales average 12 million per yesr during 1985-95.

1389
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Macroeconomic Interactions with
Energy in the ‘
Three Projection Series
Throughout the midterm, world oil prices mod-

ergtely affect incpme, output, and the genersl
inflation rate and significantly affect the unem-

ployment level.

" Price Effects

The growth rate of the producer price index for
fuels and related products and power (the Bureau

‘of Labor Statisties index of nominal energy prices

at the wholessle level) variesbetween 1978 and
1995 from 154 pereent in the high price case to
119 percent yvearly in the low price case. This
varistion, which is most prevalent during the early
years of the forecast, is reflected in the different
values for preducer prices, consumer prices, and
the implicit GNP deflator shown in the table
below:

Energy Price Effects on General Prices,
1978-95 World Oil Price

Producer
Price
index for
Fuoele and Conmamer  Imphicit
Workd Relgted  Producer  Priee Price
1] Products Price Index Deflutor
Prive and Power Index {CPD) for GNP
{Annuel Rates of Change}
High 154 84 7 T8 -
Medium 188 7.8 15 &2
Low 119 T4 T4 &8
{ufllstion Rate Difference)
low t0
Medinm 1% 05 03 18
Low to High 35 10 03 ez

Higher infiation rates are also accompanied by
depressing effects on output and employment.
Moaoreover, Government policies designed {o neu-
tralize employment effects of oil price changes
would most likely accentuate the differences
among the inflation rates for the three scenarios.
That is, with & rapid rise in the world oil price, an
attempt to mamtain employment could 6dd to the
inflationary impetus from higher oil prices and in
turn lead to higher price effects than these shown,
for example, in the “High World Oif Price™ case.
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Table 5.5 Summary of Emrgy Prices: Projeciion Sarles Low, Middie, High

(3078 Dolless}
1878 2000 2030 SO0
Lava b Higih Low Rid High Ly R High
Works Ol Frice (dollars pe barrel) 2700 4300 8000 2700 4300 €000 2700 4300 6000

Energy Prices by Sector
Regidastinl

Elscteicity {doliare par million Blud............ 1288 1823 1837 1642 1584 1587 1587  {5E8 3825 16.28

{cants por kiowait-hour). ... £.33 5.54 5.58 5.60 5.40 5.45 545 5.48 £.54 558

Light Ol (dollars per milllion Blil......ooovvnn 3.8z 593 881 1148 BO8 B4 0.3 821 &.28 823

Mabwsl Gas (dolies per milflon B, ... ..... 258 4486 £.87 4.72 £.82 523 532 548 E80 5.80
Tommmerciat )

Electricity (dollare per milion BWLl............ 12.84 1656 167 1878 165182 183 1631 1633 1858 16.62

4,38 5.65 570 572 5.82 556 558 5.57 5.66 5.87

{carts par kiowatt-hour}. . :
3.63 5.56 824 1081 567 813 .95 s.84 7.83 8.686

Light OF {dollars per milion Bhy).......
Heavy Fuel Oif {dollars per million &iu)

2.48 .42 7.08 883 £.58 708 BT 475 6.87 7.0

Natwa! Gos {aoliars per millon Biay......... 231 480 471 478 496 527 526 550 588 594
Iriustria : .
Electricity (dollars per milion B. ........... B34 92E7 1282 1286 1229 1247 1242 1243 1289 1072
(conts per KIOWaI-hOUE. . ........ 285 432 438 435 413 423 424 424 483 434
Light O (doliars per million BUd.. ..., .... 260 583 B3t 1088 574 BA® 1002 581 789 8BS
Haavy Fust Oif (Soliers per millon BH)...... 249 449 715 959 462 708 8BS 482 693 776
Coak tdoliars per sillion Bite) 136 240 243 244 253 258 2859 273 206 298
N S . A0S 5400 5468 5490 5683 5805 5828 €278 8645  67.05
HNahoal Gas (gollars per million Bhy 1.58 478 498 &N 521 £52 £.5% 574 £18 818
Traneporiation
Light, O {dollars per million Blu........er... 518 57 1225 148 8BS 1234 1386 085 1194 1267
gy Fusl O (doliars per mition BBg)...... 233 442 708 853 486 703 BYF 475 &ET LT
“Excludes metaliurgical coal.

thus, the price of electrieity changes only slightly
with world oil price changes.

The short-termn midprice forecast, given in
Chapter 3, for the transportation sector shows the
estimated price for gascline in 1980 to be §1.33 per
gallon, in 1980 dollars. {See Table 3.3.) 1o 2000, the
price per gallon of gasoline is forecasted for the
midprice case to be $L.53 in 1879 dollars and §5.58
in 2000 dollars, the latter assuming an average
annual inflation rate of 6.8 percent from 1980 to
2000.2 (For the high case in 2000, the price per
gallon of gasoline is $6.76 in 2000 dollars.}

‘As drastic as these figures may seem, the
impact of these priees on an individual budget are
not thal extreme. Assuming an average annual
salary of $15,000 (1980 dollars), an average of
10,000 vehicle-miles driven per year, and an aver-
age fleet efficiency of 15 miles per gallon, gasoline
expenditures account for 6 pereent of the average
annual income in 1980. A §15,000 salary in 1980

ZThe long-term forecast only reprosents light ofl in the
transportation sector. The gasoline price should sctually be
higher by approximately 7 percent. Conversion factors used
are 5.248 willion Btu per barrel and 42 gallons per barrel.

becomes approximately $50,000 in 2000, under the
above inflation rate assumplions, With the above
assumptions, but using an average fleet efficiency
of 25 miles per gullon, the midprice case shows
gasoline expenditures to be 4 percent of aversge
annual income in 2000. Growth in snnusl income
above the inflation rate would further reduce the
share of gascline expenditures. (This example .
assumes no comservation, that is, no fewer miles
driven per vehiele in response to higher gasoline
prices.}

This trend in rising energy costs may be less
rapid after 2000 if the United States becomes more
energy-sufficient and, by that peried, is well into
synthetic liquids production. The relatively inex-
pensive price of coal can relieve the pressure of
high oil prices on the U.5. economy. However, this
assumes an average annual growth in the coal
industry of 3.2 percent for the middle case and 25
percent for the high case, over a 25-percent
growth rate in the low case where there is 4 hegvy
reliance on imports to satisfy Houids demand.

Compsrisons of the low, middle, and high cases
will be given throughout this chepter. In summary,
high world oil prices do encourage conservation in
=all sectors and some fuel switching, principally in

166
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