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federal government constantly bypasses state legislative 
bodies when it requires metropolitan planning organiza-
tions at the local level, when Congress does not rec-
ognize our rights and responsibilities on behalf of the 
people we represent, and when our function as a sounding 
board of the public is ignored. 

Give us the tools to help do the job of planning in our 
respective states. Massachusetts is not like Arizona, 
and standards for Washington will not apply equally 
across the country. 

State legislative bodies want to act in partnership with 
the federal government. It should establish the guide-
lines for us but should allow us to use our resources 
to follow through on the mandates we have been demand-
ing on behalf of the general public of this country. Un-
less we change the current outlook, we are never going 
to get anything done. 

And with that in mind, I would like to urge you to in-
volve us earlier in the planning process, not after the 
fact when all planning has been done and you just want 
us to allocate funds. Unless this occurs, every state 
in this country through its legislative process will refuse 
to appropriate and authorize spending for the necessary 
things. Why? Because it is getting harder and harder 
to convince the public at large to support those expendi-
tures, even from dedicated funds like the highway funds. 
So, I appeal to all of you to go back to your respective 
states and educate your legislators. Help your legisla-
tors to do the work necessary to serve as a partner in 
government. 

This report was extracted from remarks made by L. Nickinello at the 
conference. 

Energy, Regions, and 
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This paper considers the impact of increased energy 
prices on the distribution of U.S. economic activity and 
population. It then draws some implications for highway 
finance. 

The paper is organized into three main sections. The 
first is entitled World View: International and National 
Patterns because it not only presents and considers some 
of the major indicators on the world and national energy 
economy but also makes my particular policy stance 
evident. The section primarily provides background in-
formation and furnishes necessary underpinning to argu-
ments and interpretations in the rest of the paper. The 
second section, Energy and Population Distribution, con-
tains the core of the paper. It focuses on both production 
and consumption responses to higher energy prices and 
how these are traced out geographically. The geographic 
focus involves both (a) state and region and (b) local 
settlement. My thesis is that higher energy prices are 
likely to intensify the shift to the sunbelt, from both the 
production and the consumption side, including impacts 
on both the household consumer and the industry. The 
evidence that I have developed here tends to support my 
thesis. I also consider local impacts, and here the pat-
terns do not seem so clear-cut; however, I believe it 
likely that higher energy prices will cause higher ur-
ban densities and will intensify the shift from larger to 
smaller places. The third section draws some implica-
tions for state transportation and focuses on state high-
way finance. 

A basic message throughout is that much of our en-
ergy trouble is self-inflicted because of our reluctance 
to allow domestic prices to rise to world levels.OPEC 
sets oil prices and, in effect, sets all energy prices  

because an oil price increase is quickly translated into 
energy price increases across the board. In part, the 
OPEC price increase may well have reflected changed 
conditions. Because of increased worldwide automo-
bile ownership and environmental regulations that fell 
heavily on energy production, some energy price in-
creases would likely have occurred even in a competi-
tive market. It is also possible that multinational oil 
companies pumped OPEC oil at a faster rate than was 
economical—if they perceived the risk of nationalization 
or expropriation of their holdings. Despite these quali-
fications, it seems clear that most of the OPEC price 
increase indeed involves the action of a cartel. Now, 
the way to break a cartel is by increased production, 
but domestic energy price controls set below market 
price do the opposite. Because higher prices are 
perceived as unfair, we end up by helping OPEC and 
hurting ourselves. If we produced no energy and if we 
believed that higher prices were unfair and set lower 
domestic prices by controls, OPEC would still demand 
payment at its price; the lower domestic prices could 
only be paid for by subsidies and, behind those sub-
sidies, by taxes. Moreover, consumers would not get 
the signal to consume less. Because we produce energy, 
we can force U. S. producers to do so at the lower, 
"fair" price for a while. But eventually those low prices 
tend to dry up domestic supplies, and we are forced, 
more and more, to rely on OPEC. 

Our reluctance to raise prices seems to carry over 
into a reluctance to raise taxes and, in particular, to 
raise highway motor fuel taxes. Real expenditures on 
highways have fallen in most states, and the disinvest-
ment that seems a likely consequence appears to me to 
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be a bad bargain. At the risk of appearing politically 
naive, I suggest that higher motor fuel taxes ought to be 
imposed in most states. In line with this, I develop 
some evidence that suggests that, without higher taxes, 
state highway funding in the future may be in consider-
ably worse straits than it is now. 

The reluctance to raise energy prices and taxes ex-
plicitly draws much of its force from the current con-
cern about inflation. But that concern seems to me to 
involve some flawed perceptions. The idea that we are 
running out of energy also seems to me to involve flawed 
perceptions, and I begin my review of the world and na-
tional scene by grappling with that issue. 

WORLD VIEW: INTERNATIONAL AND 
NATIONAL PATTERNS 

On Running Out of Energy 

We are not running out of energy. There is plenty of 
energy to be had-at a price. To put this argument in 
perspective, consider the 1976 levels of fossil fuel pro-
duction for the world and for the United States (1, p.  68) 

Production (1015  Btu) 

United 	United States as 
Fuel 	 World 	States 	Percentage of World 

Petroleum 122.89 17.20 14.0 
Natural gas 54.14 21.87 40.4 
Bituminous coal 80.85 16.28 19.3 
Anthracite coal 5.02 0.16 3.2 

Total 262.90 55.51 21.1 

A British thermal unit (Btu) is the amount of energy re-
quired to raise the temperature of water 1°F; a gallon 
of gasoline contains 138 700 Btu; and 1015 Btu is a qua-
drillion or a thousand trillion Btu. A barrel of crude 
oil contains 42 gallons and 5.8 million Btu. Throughout 
this paper, statistics and other data are given in custom-
ary rather than metric units, thus reflecting the way 
they appeared in references cited.] Other sources of 
energy, including hydroelectric power, nuclear power, 
fuel wood, and unconventional sources, furnish rela-
tively small amounts of energy in both the U.S. and the 
world economies. 

Estimates of fossil fuel reserves are "iffy" and in-
herently speculative, but some U.S. Department of In-
terior estimates of U.S. reserves as of 1976 (2) are use-
ful in documenting the point that we are not abut to run 
out of energy: 

Reserve Estimate (1015  Btu 

Fuel 	Minimum 	Maximum 

Coal 5000 12 000+ 
Shale oil 460 5800 
Uranium 240 1 800 
Geothermal 15 360 
Petroleum 650 1100 

The maximum estimate for our shale oil reserves is 
roughly five times currently estimated Saudi Arabian 
oil reserves (3), and even the minimum coal reserve 
estimate is roughly 100 times our current annual use. 

Of course, shale oil has been on the verge of produc-
tion for 50 years but has always cost a bit too much to 
make production worthwhile. That pattern persists. 
Thus, in 1978, Schanz and Perry (4) figured that the 
price that would make shale oil economical would be 
around $18+/bbl, a few dollars above the then mar-
ket price for oil. But this suggests fairly strongly that, 
at a doubling or tripling of current oil prices, shale oil 
would certainly be economical. 

A liquefaction technology converting coal to liquid 
fuel has been in existence for many years, but the cost 
of the fuel is about three times that of crude oil (5). 
Another liquefaction process is producing small quanti-
ties of synthetic oil at a U.S. Department of Energy 
(DOE) pilot plant at Fort Lewis, Washington; the per-
barrel cost of the fuel produced is estimated at about 
$30, in contrast to the current imported oil price of 
$20/bbl, but there are suggestions that the cost in com-
mercial production might be considerably higher (6). 

Although the conventional wisdom sees the world run-
ning out of natural gas and oil in the not-too-distant fu-
ture, it is quite possible that the forecast is overly pes-
simistic. For example, a DOE group has predicted mas-
sive increases in gas supplies if prices were roughly 
doubled; admittedly, its Market-Oriented Program-
Planning Study has never been officially sanctioned (7). 

Though much expert opinion sees a decline in world 
oil production in a decade or two (8-9), similar fore-
casts have been wrong before. Thus, a panel of re-
nowned geologists in 1922 argued that U.S. oil reserves 
were quite limited and would be exhausted in perhaps 
20 years (10). Higher oil prices have furnished the in-
centive fofiubstantially increased investment in en-
hanced oil recovery techniques and in oil exploration. 
Bonanzas remain possible; for example, consider the 
recent Mexican experience. That experience is docu-
mented in Table 1, which shows Mexican reserves of 
oil and gas over time as estimated by Pemex, the na-
tional oil company (11). Though Pemex has a reputation 
for conservatism and accuracy (12), its 1978 estimate 
of "proved and probable" reserves is more than twice a 
1979 estimate of those reserves made by the U.S. Central 
Intelligence Agency (CIA), indicating the general uncer-
tainty that attaches to data on reserves. Some compara-
ble estimates by the CIA, in 10's  Btu, include the fol-
lowing: world, 6537; United States, 667; Saudi Arabia, 
980; Iran, 969; and Mexico, 220. 

Mexico's current production of oil is 1.4 million 
bbl/day, equivalent in Btu terms to 3 x 10' Btu/ 
year (1.4 million x 365 x 5.8 million). Pemex has a 
target of 2.2 million bbl/day by 1982, and the CIA has 
estimated a maximum production of 5-6 million bbl/day 
by 1985, equal to Iran's level until its change of govern-
ment. But some experts predict higher levels of output, 
with exports reaching 10 million bbl/day by 1990, the 
maximum amount exported by Saudi Arabia in recent 
years (11, p.  17). Further, if credence is given to the 
reserviligures of Table 1, the Mexican addition to world 
reserves may be on the order of 20 percent of the cur-
rent world "proved and probable" level, approaching 
twice the Saudi Arabian level. Hence, if it wanted to do 
so, Mexico might well be able to outproduce Saudi Ara-
bia in the future. 

The message, then, is twofold: (a) the depletion of 
oil and natural gas may occur much further in the future 
than many forecasts tell us, and (b) synthetic oil and 

Table 1. Mexican estimates of oil and natural gas reserves. 

Reserves' (10' Btu) 

Total Proved Grand 
Year Proved 	Probable and Probable Potential Total 

1938 7.0 	- 7.0 - 7.0 
1962 29.0 	- 29.0 - 29.0 
1975 a6.5 	- 36.5 - 36.5 
1976 65.0 	- 65.0 696.0 65.0 
1977' 92.8 	179.8 272.6 696.0 968.6 
1978' 233.1 	258.7 491.8 1160.0 1651.8 

Derived from data on barrels of olleqainalent in reserves as listed in U.S. Senate report (il) 
6 As of December31 of given year. 
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gas from shale oil and coal can replace oil and natural 
gas at a high, but not outrageous, price. I judge that 
even a doubling of price would not be outrageous on the 
basis of our recent energy experience. Some of the 
underlying causes and likely consequences of that ex-
perience are discussed in the following sections. 

Causes of the Energy Crunch 

If the perception that we are running out of energy is, at 
best, grossly exaggerated, how can we explain the en-
ergy crunch of the last six years? A number of inter-
related explanations are possible. Some energy price 
increases likely would have occurred even in a competi-
tive, or non-OPEC, world. Population increases, great 
increases in U.S. and European automobile ownership, 
and the European conversion from coal to oil for heating 
in the 1960s (13) meant considerable increases in the 
demand for energy, particularly for petroleum. U.S. 
environmental regulations have fallen heavily on energy 
production, limiting output and raising costs; and a 
similar regulatory process is under way abroad. 

It is also likely that multinational oil companies de-
pleted oil resources at a faster rate than was economical 
in many oil-producing countries; such would be a ra-
tional response to a fear of expropriation, a fear that 
generally has been realistic. Mexico is a case in point, 
both in terms of overpumping and expropriation (11). 

Despite these competitive factors, it seems clear that 
most of the recent energy price increases are explain-
able as the monopolistic actions of a cartel, with Saudi 
Arabia as its dominant member and Iran, until recently, 
its leading junior partner. Also, it is plausible that 
many major non-OPEC producers attempt to act as de 
facto members of the cartel, restraining production to 
help keep prices up. 

Finally, it seems likely that U.S. policies have aided 
and abetted the cartel. The Shah of Iran spent much of 
Iran's OPEC-generated gains on U.S. armaments, which 
suggests the tacit acceptance of higher oil prices in re-
turn for Iranian protection of the Persian Gulf. Again, 
our price controls on oil and natural gas have likely led 
to higher imports from OPEC than otherwise would have 
occurred. And last, higher oil prices have helped make 
Alaskan oil production economical, but it is U.S. policy 
to use all Alaskan production internally; this supply con-
straint should be of some help in keeping international 
oil prices high. Evidence to support these points 
follows. 

Table 2 presents data on oil production of major na-
tions or groups of nations for selected years (3). From 
Table 2 we can derive the following indexes of production 
by OPEC countries and by all other non-Communist 

Table 2. Production in selected major oil-producing nations. 

Location 

Production (bbl/day 000s) 

1973 	1975 	1977 
January- 
June 1978 

December 
1978 

World 55 745 53 005 59 670 58 350 61 650 
OPEC total (15 

nations) 30 965 27 150 31 350 28 550 30 310 
Saudi Arabia 7 595 7 075 9 200 7 760 10 400 
Iran 5 860 5 350 5 665 5 570 2 370 
Iraq 2 020 2 260 2 495 2 260 3 000 
United States 9 210 8 375 8 180 8 650 8 760 
Norway 30 196 280 350 360 
United Kingdom 01  20 770 980 1 350 
Mexico 450 715 980 1130 1370 
Communist 

countries 9 905 11 520 12 910 13 470 13 880 

Negigible 

countries, treating the 1973 output as the base index of 
100: 

Other 
Year OPEC Non-Communist 

1973 100.0 100.0 
1975 87.7 96.4 
1977 101.2 103.4 
1978 (January-June) 92.2 109.8 
1978 (December) 97.9 117.4 

The pattern of OPEC production seems consistent 
with deliberate output reduction; some observers have 
estimated that OPEC excess capacity may be as high 
as a quarter of its current output (14, p. D8). Table 2 
suggests that much of this output shut-in is Saudi Ara-
bian. There have been marked fluctuations in Saudi pro-
duction. In late 1978, Saudi Arabia expanded its output 
considerably, perhaps in the expectation that the down-
turn in Iranian production was temporary. With the 
longer-term decision of the Iranian government to reduce 
its output to 3 million bbl/day (15, p. A23), about half 
its previous output, the Saudis probably decided it would 
be rational to cut their production back toward the 
roughly 8 million bbl/day they had adhered to since 1973, 
helping to drive prices up and sustaining higher revenues 
with less output. But in mid-1979, production was again 
increased. Various explanations are possible: an ex-
pected political quid pro quo, or an attempt to keep 
prices from increasing so much as to lead to a later 
glut, or even an attempt to ameliorate the contribution 
of a price increase to a likely economic recession in 
the United States, Europe, and Japan. The last explana-
tion involves self-interest rather than altruism, given 
heavy Saudi investments abroad. In any event, Saudi 
clout seems evident. 

Increased non-OPEC, non-Communist oil production 
is accounted for primarily by Alaskan, Norwegian, 
British, and Mexican production. But here some de 
facto cooperation with OPEC may limit the expansion. 
Norway has set a production ceiling of 1.8 million bbl/ 
day for oil and natural gas and has postponed exploration 
north of the 62nd parallel, that is, about 160 km (100 
miles) north of Bergen, where there may be huge oil re-
serves (16, p.  64). Although Britain has sought rapid 
developiint of North Sea oil, it also sharply increased 
taxes on that production, perhaps seeking to share in the 
OPEC profits but tending to dampen development (16, 
p. 36). Most analysts expect that Mexico will limit the 
exploitation of its recent finds. For example, "The pro-
duction decision is a political one that will be made by 
the Mexican government. It is not realistic to expect 
the production decision to result in producing at maxi-
mum feasible levels at any time in the near future" (11, 
pp. 82-83). 

U.S. policy may have aided OPEC directly through 
military -strategic considerations and indirectly through 
the effect of energy price controls and prohibitions. 
Relative to military -strategic considerations, George 
Ball noted that, in May 1972, President Nixon asked the Shah 
of Iran to function as our protector in the entire Persian 
Gulf area and maintain its oil supply. The Shah replied 
that he would do so provided he had the unrestricted 
right to buy our most advanced weapons (17). Ball adds 
that from 1950 through 1971 we had limited our aggre-
gate military sales to Iran to only $1.2 billion; however, 
from 1972 onward, our aggregate military sales vaulted 
to $19.5 billion. (Even if we deflate the money values, 
the change is considerable.) Hence, it can be inferred 
that OPEC price increases in the Nixon administration 
had a beneficial aspect because a good portion of the 
gains was spent on armaments that the United States 
might otherwise have paid for itself. At this writing, it 
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can be hypothesized that Egypt may be viewed as a re-
placement for Iran in protecting the Middle Eastern oil 
supply, but it seems likely that armament costs will be 
shifted back to the United States. (The lack of support 
by Saudi Arabia for the Egypt-Israeli peace treaty might 
be interpreted as a ploy for shifting much of their de-
fense burden to the United States.) 

In regard to energy price controls and prohibitions, 
the political process in the United States has aimed at 
keeping energy prices to consumers low (or below mar-
ket levels) and, insofar as that process has been suc-
cessful, it has inhibited both consumer and producer 
response. Price controls on oil and natural gas give 
false signals. Consumers do not conserve as much 
and domestic producers do not produce as much as they 
would if they were given accurate signals. Conse-
quently, U.S. imports from OPEC increase, relative to 
what they would have been in the absence of controls. 
Hence, our price control policies augment the power of 
the cartel. Again, the U. S. policy of prohibiting export 
of Alaskan oil, particularly the export of that oil to 
Japan, reduces the effective supply of Alaskan oil in 
world trade. The waste of much longer transportation 
of that oil, with much of it shipped to Gulf Coast ports 
via the Panama Canal, should make at least a modest 
contribution to keeping world oil prices high. 

Energy Crunch and Consequences 

Although OPEC imposed a fourfold price increase on 
crude oil in 1973, and this was transmitted to all energy 
prices, the crunch was somewhat ameliorated to con-
sumers because the cost of energy typically includes a 
good deal of services by middlemen. These services, 
represented by wholesale and retail trade margins and 
taxes, have had less price inflation than the fuel com-
ponent. Thus, the greater the proportion of these ser-
vices, the smaller the percentage increase in energy 
prices; the maximum price increase occurs at the point 
of production, and the minimum at the household con-
sumer level, with price increases to commercial and 
industrial users falling in between. The pattern is ex-
hibited in the following indexes (18-21) of deflated 1977 
prices on a 1972 base of 100 (defItion is obtained by 
dividing 1977 prices by the consumer price index for 
all items so that the effect of general inflation is re-
moved, yielding a measure of "real" price change): 

1977 Deflated Price 

	

Energy Product 	 (1972=100) 

Petroleum products 
Gasoline at service station 	120 
No. 2 fuel oil (residential- 

	

commercial) 	 160  

1977 Deflated Price 
Energy Product 	 (1972= 100) 

No. 6 fuel oil (industrial) 184 
Natural gas 

Residential 136 
Commercial 157 
Industrial and other 269 

Electricity 
Residential 115 
Commercial 119 
Industrial 213 

After the 1973 price jump, energy prices were basi-
cally stable in real terms through 1978 and essentially 
moved in tandem with the rate of inflation. However, 
as most consumers are painfully aware, there has been 
a considerable spurt in real energy prices in 1979. 
These patterns are illustrated in Figure 1 (22) and are 
supported by the following data showing recent con-
sumer price indexes for energy and all other items 
(23,24): 

Cànsumer Price Index (1967=100) 

November November June 
Item 1977 1978 1979 

All items 185.4 202.0 216.6 
Energy 211.2 225.9 275.4 
All other 

than energy 183.6 200.4 212.2 

Again, the price of regular, unleaded gasoline to the 
private motorist shows a deflated (or real) increase of 
about 20 percent between 1973 and 1974, relative sta-
bility through 1978, and a further increase of about 15 
percent from 1978 to July 1979 (18,25,26): 

Gasoline Price (cents/gal) 

Year 	Current 	Deflated (real) 1972 Base 

1970 35.69 38.46 
1971 36.43 37.63 
1972 36.13 36.13 
1973 38.82 36.55 
1974 52.41 44.45 
1975 56.20 43.67 
1976 58.70 43.13 
1977 62.60 43.20 
1978 64.00 42.66 
1979 (June) 82.58 47.76 
1979 (July) 87.86 50.23 

Table 3 (18, pp.  4-14) shows broad patterns of U.S. 
energy use and production from 1972 through 1978. 
Total production of energy was relatively stable, with a 
slight downtrend from 1972 through 1975, and then a 
moderate upturn through 1978. Consumption showed 

Figure 1. Energy cost to U.S. consumers over 
time by fuel type. 	
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Table 3. Broad patterns of U.S. energy use and production 

Factor 

Use and Production 
(100 Btu) 

1972 	1975 	1978 

Major categories 
Production 62.81 60.02 61.03 
Consumption 71.64 70.68 77.67 
Exports 2.13 2.39 1.95 
Imports 11.50 14.08 18.50 
Petroleum imports 

Crude oil and refined products 9.81 12.49 16.40 
Consumption by function 

Residential- corn mercial 25.36 26.20 29.35 
Industrial 28.18 26.12 27.90 
Transportation 18.10 18.36 20.42 

Domestic production by source 
Natural gas and natural gas 

liquids 24.79 22.02 21.50 
Crude oil 20.04 17.73 18.36 
Coal 14.50 15.20 15.14 
All other' 3.48 5.07 6.03 

'Includes hydroelectric power, nuclear power, and geothermal elements, wood, 
and refuse for power. During the period, hydràelectric power was stable at around 
3.00; nuclear power grew from 0.58 to 3.01 and the geothnrmal group was negli. 
gible at around 0.08. 

some decline by 1975, but expanded thereafter, and by 
1978 was well above 1972 levels. Imports consequently 
showed considerable expansion; most of the increase was 
accounted for by crude oil imports. 

Subcategories show considerable variation. If 1972 
is the base year, then industrial use of energy is es-
sentially unchanged. Residential-commercial and trans-
portation uses increase by 10-15 percent. These differ-
ences can be tied to the differences in price increases 
noted earlier; industrial use was faced with substantial 
real price increases, and other uses had relatively mod-
est price increases. 

The hypothesis may be presented that oil and gas 
price controls have effectively reduced incentives for 
consumers to conserve their use of energy and for pro-
ducers to expand energy production. Consequently, al-
though the increased imports shown in Table 3 may pri-
marily reflect depletion of U.S. domestic resources, it 
is likelier that controls are a major factor. 

The price control system is based on legal distinc-
tions between "old" and "new" production, the former 
initiated before a given date and the latter, after that 
date. Generally, the price of old production is well be-
low market price, and that of new is close to, but a bit 
below, market price. Thus, as of October. 1978, these 
crude oil prices per barrel prevailed (18): U.S. lower 
tier (old), $5.60; U.S. upper tier (new), $12.43; and 
landed cost, imports from Saudi Arabia, $13.89. 

Similarly, the Natural Gas Policy Act of 1978 set 
prices for different classes of natural gas, depending 
on the date the gas well commenced. Prices do include 
an inflation adjustment factor. As of October 1978, 
some of the prices set were (27) 

Date Gas Well Started 	Price ($/Btu 000 000 

Prior to January 1, 1973 	0.33 
1973or1974 	 1.06 
January 1, 1975- 

February 18, 1977 	1.63 
After February 19, 1977 	2.07 

Obviously, oil prices paid to some domestic pro-
ducers are considerably below what we pay OPEC. A 
corresponding situation in natural gas was one of the 
factors that led to the 1977 decision not to purchase large 
quantities of natural gas from Mexico. 

Gradual decontrol of oil prices was initiated in June 
1969, and, if it continues as planned, domestic oil prices 
as of October 1981 will be close to the world level. 
Thereafter, however, prices will be pegged to the gen-
eral rate of inflation rather than to world (or OPEC) 
prices. Similarly, the expiration of gas price regulation 
is set for 1985, but further extensions would not be 
surprising. 

The underlying rationale for price controls appears 
to have these elements: (a) once oil or gas is discovered, 
a fixed amount of output will be produced-whatever the 
price; (b) price incentives can bring about some new dis-
coveries, but they are very likely to be modest because 
we have discovered roughly all there is to be discovered; 
(c) it is unfair to set prices too high; (d) the poor will 
suffer inordinately if controls are removed; and (e) re-
moval of price controls now will fuel inflation. Some 
rebuttals to this rationale follow: 

Old oil or gas wells likely could produce more at 
higher prices; for example, secondary recovery tech-
niques could become economic at higher prices. Again, 
a low price could cause a well to be shut down earlier 
than necessary. 

The only way to check the validity of imminent 
depletion is to test it in practice by allowing prices to 
rise. 

There really is no such thing as a fair price. You 
might feel that a 10 percent higher price for what you 
sell and a 10 percent lower price for what you buy would 
be fair. But then, so might parties on the other side of 
those exchanges and with as much justification. 

If the poor really do bear more of the burden of 
decontrol, then consider compensating them by income 
supplements. However, then the problem is one of pov-
erty and not of energy. 

The inflation argument is somewhat inaccurate 
and considerably misleading. It is inaccurate because 
measured price indexes have basic flaws. It is mis-
leading because its focus is on price rather than on real 
income, and it fails to discriminate between two very 
different cases: (a) a general increase in all prices and 
in money income versus (b) an increase in the price of 
one commodity (or group of commodities) only, with no 
compensating increase in money income. 

The official consumer price index-and indexes gen-
erally-has the basic flow of assuming an unchanging 
market basket. But if one commodity increases 
markedly in price relative to all others, consumers will 
shift away from that item. As a result, the market 
basket changes. Consequently, price indexes always in-
volve some overstatement and, in the case of marked 
energy price increases, could involve a fair amount of 
overstatement. Incidentally, my use of price indexes 
earlier must now be qualified by recognition of this flaw. 
However, because energy prices at the consumer level-
at least until recently-have not increased as much as 
commonly perceived, measurement error has probably 
been fairly modest. 

In its pure sense, inflation to the economist means 
an increase in all prices although real income is un-
changed. In the purest sense, all prices increase in the 
same proportion. The causal mechanism typically is 
an increase in the money supply, or its equivalent-an 
excess of government spending over revenue. If dollars 
double but goods remain the same, then prices double. 
In effect, we have changed our measuring rod, as if we 
had decided to label a half-inch rather than the inch as 
one unit. Consequently, a foot will now "trade" for 24 
units rather than 12, but real lengths are unchanged. 
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In institutional practice, however, the numerical mea-
surement of debts remains unchanged, so that a dollar 
of debt is cut in half in real terms, given a doubling of 
the general price level (all prices). This is pleasant 
for debtors and unpleasant for creditors. You will re-
call that in U.S. history, inflation was a preferred de-
vice for redistributing income from the rich (creditors) 
to the poor (debtors). Unfortunately for egalitarianism, 
the identification of the poor or relatively poor with 
debtors is no longer so clear-cut. The erosion of some 
savings of the relatively poor (assets in monetary form 
such as life insurance), the uncertainty imposed on plan-
ning, and the time and effort spent in getting around or 
ameliorating the effects of inflation are some of its 
real costs. If it is very difficult to protect savings un-
der inflation, then investment, and consequently income 
growth, may suffer. But this is a consequence of our 
institutional practice in measuring debt; in countries 
where indexing occurs (e.g., Argentina and Israel), in-
flation is a nuisance but its real costs seem mild. 

In contrast, an increase in the price of one commodity 
(such as energy) could be balanced by an offsetting de-
cline in the prices of other commodities that just manage 
to keep real income unchanged. More generally, how-
ever, an increase in one price is usually associated with 
changes in real income. If the price rise occurs in 
something we buy (or import), rather than in something 
we sell (or export), and nothing else changes, then ob-
viously we are worse off because our real income has 
declined. This is the nub of our complaint, and it is 
undiscriminating to label the problem one of inflation. 
In effect, OPEC has imposed a considerable tax on us, 
and the OPEC cartel members are the chief beneficiaries 
of that tax. Removal of price controls would shift some 
of those benefits from OPEC to domestic producers and 
to the federal treasury, depending on the level of excess 
profits tax ultimately imposed. 

I have estimated that energy spending in 1972 ac-
counted for about 5 percent of personal income and that 
household spending on energy equalled roughly half of 
all spending on energy (21). 

Given those numbers, I would guess that the energy 
price increase initially cost Americans roughly 1-2 per-
cent of their real income, and that, although some of that 
impact was ameliorated over time as people adjusted 
to changed circumstances, our growing import depen-
dence on OPEC probably has balanced that trend. Hence, 
the tax bite by OPEC has likely absorbed a large percent-
age of our growth in income in recent years. As a con-
sequence, the perception of a moderate price increase 
through 1978 does not preclude me from also agreeing 
with the general perception that the energy crunch is a 
pressing national problem with major consequences. 
The 1979 round of price increases underscores that con-
clusion. I would even agree that energy price increases 
may have contributed to inflation, but I see the process 
as indirect. As U. S. Rep. David Stockman (R.-Mich..) 
has suggested (28), the industrial nations may have in-
flated their economies in an attempt to counter the 
depression-inducing impact of the OPEC price rise; in 
any event, this counterstrategy was not too successful. 

Because the energy market has inelastic demand and 
supply, short-term shifts in supply can cause consider-
able price swings, perceived as gluts or shortages in 
quantities available as prices are on their way to a new 
equilibrium. At this writing, for instance, it seems 
quite possible that the shortages and price increases of 
1979 will be followed by another short-term glut. In the 
longer run, however, it seems reasonable to expect 
upward pressures on energy prices from increasing 
world population, automobile ownership, and environ- 

mental concerns. Doubts about nuclear power, fed by 
the Three Mile Island scare, OPEC's successes to 
date, and Saudi Arabia's dominant position in OPEC, 
and the perception by potential competitors of the bene-
fits of monopoly must dampen hopes that the pressures 
will be countered or greatly slowed by competitive 
forces. The availability of synthetic fuels implies an 
upper bound on price increases. However, although 
those fuels should eventually become economic, the 
recent interest in speeding their production seems de-
cidedly premature. Why pay double for what might be 
available for a considerable period at current market 
prices, given an end to controls? With an end to controls, 
I would expect prices to consumers to increase some-
what, followed by a gradual upward trend for a great 
many years before the price reached the synthetic fuel 
level. 

One consequence of my guardedly optimistic forecast 
is that, for a considerable time to come, energy is 
likely to have important implications for the regional 
distribution of population and for transportation planning 
by the states. Those implications are now considered 
in detail. 

ENERGY AND POPULATION DISTRIBUTION 

Increases in the real price of energy appear to have con-
siderable effect on the way people and economic activi-
ties sort themselves out. Effects from the supply side 
are easiest to see, with obvious expansions and booms 
in coal-, oil-, and gas-producing areas. But I believe that 
there are important effects from the demand side also, 
with population tending to move to places where the living 
is easier—that is, relatively easier—after a former 
balance has been disturbed. At the regional level, both 
the demand and supply shifts should intensify the shift 
to the sunbelt—a term used loosely to denote West and 
South—as against the frostbelt of the Northeast and 
North Central regions of the United States. 

At the finer grain of the settlement, I expect that there 
are changed patterns also, but the shifts seem more open 
to question. I lean toward predicting that higher trans-
portation and heating costs cause more clustering; how-
ever, this might take the form of greater centrality and 
higher density within urban areas or of greater develop-
ment of settlement nodes or perhaps both. I would also 
predict a shift in comparative advantage to smaller 
places because of greater trip length with increasing size 
of place. This shift could be tied to the combined effects 
of inflation and the progressive income tax. People are 
moved into higher income tax brackets by inflation, and 
I believe the additional tax burden is higher in the North 
than in the South and that it increases with size of place 
because of price-level differences by locale. Because 
I have argued that inflation may have been a deliberate 
response to the OPEC price increase (but have denied 
the common argument that inflation is caused by energy 
price increases), it follows that the population shift in 
question is an indirect, rather than direct, effect of the 
OPEC energy price increase. That population shift em-
braces both (a) the inverse relation between size of 
metropolitan area and population growth (including ab-
solute declines in the largest metropolitan areas) and 
(b) the rural turn-around—the revival of growth in non-
metropolitan places. It also follows that inflation is an 
additional factor causing a shift to the sunbelt South. 
Finally, a surprising amount of fuel extraction activity 
occurs within standard metropolitan statistical areas 
(SMSAs). Thus, boom-town effects can occur in 
Denver and Houston, as well as in Gillette, Wyoming. 

All of these shifts are affected, and often tempered, 
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by public policies. Energy price regulation has tended 
to inhibit the growth of old energy locales and speed up 
that of new energy locales, so that growth in the Rocky 
Mountain area has been somewhat accelerated and growth 
in the Southwest somewhat retarded, relative to what 
would have been the case without regulation. Some re-
cent air pollution regulation seems an obvious device to 
protect coal and coal miners in the East against the com-
petition from the West. 

I will now discuss these perceived relations in detail 
and present some key evidence about them. However, 
such evidence is often thin; therefore, my perceptions 
will require further development and refinement. 

I will use a two-way classification, first covering 
state and regional relations and then turning to local 
settlement questions; within each topic, I will first con-
sider production and then turn to consumption relations. 

Fuel production and consumption are interrelated, of 
course, as shown in Figures 2 and 3 (29). These fig-
ures, respectively, map U.S. energy production by 
county and fuel use per capita by county, both in terms 
of Btu. A rather good association occurs between the 
two mappings, as can be verified by superimposing 
one map on the other. I would explain this result by 
noting that fuel is rather expensive to transport, in terms 
of value relative to weight. Hence, fuel should have a 
considerably lower price near its point of origin, yield-
ing an incentive for heavier use as that point is ap-
proached. A corollary is the tendency of industry to 
specialize in the use of locally produced fuel, for ex-
ample, natural gas in Texas and coal in Pennsylvania. 

State and Regional Production 
Relations 

Table 4 shows estimated 1978 production of petroleum, 
natural gas, and bituminous coal in trillion Btu, by state 
(30-32). By using the same sources for earlier years 
(33-), some key production patterns can be traced out. 
Because oil and natural gas tend to be associated, they 
are considered here jointly in terms of state shares of 
U.S. production and change in output over time. Shares 
of U.S. oil production are indicated below: 

Share of U.S. Oil Production Output 
Area 1972 1977 1978 1978/1972 

Texas 0.377 0.381 0.340 0.823 
Louisiana 0.258 0.189 0.169 0.599 
California 0.100 0.117 0.109 0.996 
Alaska 0.021 0.057 0.145 6.295 
Rest of United States 0.244 0.256 0.237 0.891 
U.S. total 1.000 1.000 1.000 0.916 

Shares of U.S. gas production are shown in the fol- 
lowing table: 

Share of U.S. Natural Gas 
Production Output 

Area 1972 1977 1978 1978/1972 

Texas 0.384 0.352 0.333 0.756 
Louisiana 0.354 0.360 0.368 0.907 
Oklahoma 0.080 0.088 0.090 0.982 
New Mexico 0.054 0.061 0.061 0.980 
Rest of United States 0.128 0.139 0.148 1.014 
U.S. total 1.000 1.000 1.000 0.873 

The dominant role of Texas and Louisiana in both oil 
and gas production is manifest. However, in both cases, 
production for those states shows a marked downtrend. 
As argued earlier, both price control and depletion may 
be sources of the decline. (There is evidence that 
Louisiana's oil production decline involves depletion to  

a considerable degree.) Alaskan oil production began its 
upward climb in 1977, with the advent of North Slope 
shipments, and by 1978 had almost attained the Louisi-
ana output level. The general decline in gas production 
has often been treated as a clear manifestation of deple-
tion. Recently, however, some new gas supplies have 
become available in many places where no new hookups 
had been allowed in years. At the time, U.S. Secretary 
of Energy James Schlesinger argued that higher gas 
prices had stimulated a surprising amount of gas pro-
duction (36). More likely, however, the current gas 
bubble primarily involves a shift to interstate use of gas 
formerly sold in intrastate markets because of much 
higher prices in those markets. The new gas law re-
moves that incentive. Of course, higher prices should 
stimulate at least some new gas production and, perhaps, 
a considerable amount will eventually be realized. Note 
that some increased production from 1972 to 1978 oc-
curred for the group of states other than the leading pro-
ducers. 

Total U.S. coal production increased considerably 
from 1972 through 1978, but there was a small decline, 
relative to the previous year, in 1978. However, eastern 
tonnage produced remained relatively constant from 1972 
through 1977 and then declined by about 10 percent. 
Western production, on the other hand, increased 
throughout the period, moving from a 10 percent share 
of total production to almost 30 percent in 1978. The 
shares of total coal production are indicated in Table 5. 

The switch to western coal is not surprising because 
it is cheaper and cleaner than eastern coal. Most west-
ern coal is strip-mined, and strip-mined coal typically 
is much cheaper than coal mined underground; thus, 
strip-mined coal can compete with the underground 
variety, even though its length of haul typically is much 
greater. In 1971, the production of strip-mined coal just 
equalled that of coal mined underground, but by 1978 its 
output was 1.5 times that of underground coal (36, p. 
81). In addition, western coal has a much lower sulfur 
content than eastern coal. The Clean Air Act Amend-
ments of 1977 call for a percentage reduction in emis-
sions for all coal used in new utility boilers, rather than 
the meeting of a specific target or standard. In practice, 
this will probably mean that low-sulfur coal will be sub-
ject to as costly a sulfur dioxide removal process (full 
scrubbing) as high-sulfur coal, often removing its com-
petitive advantage as well as a much smaller absolute 
amount of pollutants. Not surprisingly, economic analy-
sis of alternatives indicates that the full-scrubbing rule 
is not cost-effective; it costs more and achieves no 
greater pollution reduction than alternative regulations 
that implement the Clean Air Act Amendments (37). In 
any event, whatever the final form of regulation, the 
percentage reduction rule seems obviously intended to 
protect eastern coal production from western competi-
tion. 

Increased energy prices have brought both increased 
wage rates and employment in energy extraction, docu-
mented for the nation in Table 6 (38-39). Table 6 com-
pares wage rates and employment in the energy extrac-
tion industries to other industries, with some focus on 
transportation industries. Wage rates are in index 
number terms, setting the U.S. average wage rate for 
all industries at 100 in every year covered. From Table 
6 we can derive the following ratios of 1977 to 1972 
levels: 

1977/1972 	1977/1972 
Industry 	Wage Rates 	Employment 

All industries 	1.00 	 1.10 
Coal 	 1.14 	 1.51 
Oil and gas 	1.15 	 1.41 



Figure 2. Total U.S. 
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Fuel extraction wage rates, both in coal and in oil 
and gas, were about 25 percent above the national aver-
age in 1972; and by 1977, the differential had risen to 
45 percent. None of the other industries shown did as 
well, although wage rates for the railroads rose 9 per-
cent (derived from 149.8/136.9) relative to the U.S. 
average. Perhaps increased coal hauling was a factor. 
In contrast, relative wage rates in air transportation 
rose 2 percent, those in trucking fell 3 percent, and 
those in public school teaching fell 4 percent. (All are 
measured relative to U.S. average wage rates.) Of 
course, caution must be exercised in interpreting such 

Table 4. Production of petroleum, natural gas, and bituminous coal 
and lignite by state, 1978. 

Production (10°  Btu)' 

Bituminous 
Natural Coal and 

Region and State 	Petroleum Gas 	Lignite 	Total 

New England 
Connecticut 0.0 0.0 0.0 0.0 
Maine 0.0 0.0 0.0 0.0 
Massachusetts 0.0 0.0 0.0 0.0 
New Hampshire 0.0 0.0 0.0 0.0 
Rhode Island 0.0 0.0 0.0 0.0 
Vermont 0.0 0.0 0.0 0.0 

Mid-Atlantic 
New Jersey 0.0 0.0' 0.0 0.0 
New York 2.9 10.9' 0.0 13.8 
Pennsylvania 22.6 93.6' 1732.4 1 848.6 

East North Central 
Illinois 138.0 1.0' 1081.3 1 220.3 
Indiana 26.7 0.2' 517.2 544.0 
Michigan 201.8 151.0 0.0 352.8 
Ohio 85.8 101.3' 965.4 1152.6 
Wisconsin 0.0 0.0 0.0 0.0 

West North Central 
Iowa 0.0 0.0 12.1 12.1 
Kansas 327.1 871.8 13.9 1 212.8 
Minnesota 0.0 0.0 0.0 0.0 
Missouri 0.6 0.0 113.6 114.2 
Nebraska 33.6 2.9' 0.0 36.5 
North Dakota 140.4 29.8' 320.9 491.0 
South Dakota 5.2 0.0 0.0 5.2 

South Atlantic 
Delaware 0.0 0.0 0.0 0.0 
District of Columbia 0.0 0.0 0.0 0.0 
Florida 274.3 52.6' 0.0 327.0 
Georgia 0.0 0.0 7.5 7.5 
Maryland 0.0 0.1 106.0 106.1 
North Carolina 0.0 0.0 0.0 0.0 
South Carolina 0.0 0.0 0.0 0.0 
Virginia 0.0 8.4' 656.2 664.6 
West Virginia 12.2 151.6 1871.6 2 035.3 

East South Central 
Alabama 111.9 58.4' 456.8 627.1 
Kentucky 33.1 62.1' 2905.3 3 000.5 
Mississippi 228.5 108.8 0.0 337.3 
Tennessee 3.5 0.3' 254.0 257.8 

West. South Central 
Arkansas 120.1 109.0 14.2 243.2 
Louisiana 3098.4 7376.3 0.0 10 474.6 
Oklahoma 871.7 1809.4 114.6 2 795.8 
Texas 6234.4 6680.5 433.6 13 348.5 

Rocky Mountain 
Arizona 2.3 0.2' 257.9 260.4 
Colorado 212.3 187.4 312.7 712.4 
Idaho 0.0 0.0 0.0 0.0 
Montana 175.2 47.5 657.4 880.2 
Nevada 8.1 0.0 0.0 8.1 
New Mexico 483.7 1215.8 277.7 1 977.2 
Utah 177.5 58.9 231.2 467.5 
Wyoming 652.5 341.8 1273.0 2 267.3 

Far West 
Alaska 2661.6 207.2 16.9 2 885.7 
California 2003.9 319.7 0.0 2 323.6 
Hawaii 0.0 0.0 0.0 0.0 
Oregon 0.0 0.0 0.0 0.0 
Washington 0.0 0.0 107.3 107.3 

'U.S. totals are petroleum, 1349.9; natural gas, 20 058.5; bituminous coal and lignite, 14710.7 
total, 53 118.9. Small difference, in totals occur between this table and Table 3. Coal dif 
ference represents anthracite production, which is concentrated in Pennsylvania. Natural gas 
difference occurs betwenn sources and may involve Eta scale factor differencet. 

s Estimated from 1977 value and 1978 total for states in this group. 

statistics, for changes in composition may be involved. 
For example, if relatively more low-paid than high-
paid jobs are eliminated in a declining industry such as 
the railroads (porters rather than engineers, for ex-
ample), then measured average wage rates will increase. 

Table 7 presents some parallel information. It shows 
labor and proprietor income for coal mining and for oil 
and gas extraction in the major producing states (40). 
In all cases, income generated in those industriesTiji-
creased considerably faster than did income produced 
in all U.S. industries. 

Some informed speculations can be based on com-
parisons of tables. Tables 6 and 7 yield the following 
measures of income growth in fuel extraction relative 
to income growth in all industries over the period 1972-
1977: 

Proprietor and 
Industry 	Labor Income 	Labor Income 

Coal 	 1.51 	 1.56 
Oil and gas 	2.06 	 1.47 

Table 5. Regional U.S. shares of total coal production, 1972.1978 

Share of U. S. Total 

Region 	Major States 	1972 	1974 	1976 	1977 1978 

East 
Atlantic 	Pennsylvania, 

West Virginia, 
Virginia 	0.395 	0.364 	0.350 	0.319 0.297 

East 	Illinois, Indiana, 
Central 	Ohio, Kentucky 	0.497 	0.484 	0.449 	0.439 0.420 

West 	Montana, North 
Dakota, Texas, 
Wyoming 	0.108 	0.152 	0.201 	0,251 0.283 

Note: 	Regions are defined by combining the 'standard" U.S. Bureou of the Census divisions. At- 
lantic refers to Mid.Atlantic plus South Atlantic; East Central refers to East NorthCentral 
plus East South Central; and West refers to West North Central plus West South Central 
plus Rocky Mountain plus Par West. 

Table 6. U.S. relative wages and employment in selected industries and 
years, 1929.1977. 

Item 	 1929 	1950 	1972 	1975 1977 

wages and salaries per 
full-time equivalent 
employee relative to 
U. S. 	value (all in- 
dustries) 

All industries 	 100.0 	100.0 	100.0 	100.0 100,0 
Coal mining 	 97.8 	107.1 	128.2 	147.2 146.4 
Oil and gas extraction 	141.4 	128.1 	124.8 	138.8 143.8 
All manufactures 	108.1 	109.9 	107.8 	109.9 112.3 
Railroad transpor- 

tation 	 122.5 	124.7 	136.9 	141.8 149.8 
Local-interurban 
passenger trans- 
portation 	 111.9 	108.7 	85.1 	85.8 84.8 

Air transportation 	183.8 	134.3 	159.2 	157.7 162.1 
Trucking and ware- 

housing 	 90.9 	114.5 	124.8 	117.3 120.8 
Public education 	101.2 	92.2 	105.7 	102.8 101.9 

Employment (000s) 
All industries 	 35 338 	48 527 	72 348 	74 374 79 508 
Coal mining 	 622 	469 	159 	210 240 
Oil and gas extrac- 

tion 	 159 	259 	258 	316 365 
All manufactures 	10 428 	15 101 	18 548 	17 730 19 171 
Railroad transpor- 

tation 	 1 845 	1 373 	567 	523 523 
Local-interurban 

passenger trans- 
portation 	 410 	352 	253 	244 245 

Air transportation 	 2 	86 	329 	345 366 
Trucking and ware- 

housing 	 252 	572 	1 089 	1 067 1168 
Public education 	1 082 	1 536 	4 577 	4 998 5 121 
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Table 7. Labor and proprietor income, 1972-1977. 	 Percentage of U.S. Total 

Factor 	 1972 	1977 

	

Income 	($000 000s) 	
Employment 	 0.0058 	0.0076 

	

1977 
	

Labor and proprietor 
1972 	1975 	1976 	1977 	1972 

	
income 	 0.0068 	0.0124 

	

746 506 	950 902 	1 049 209 	1163 252 1.558 
	However, (a) fuel extraction is of much more impor- 

tance in many of the major fuel-producing states, and 

	

2 099 	4 457 	4 443 	4 946 2.356 

	

405 	800 	771 	834 2.059 

	

641 	1110 	1 229 	1 294 2.019 
	tion should ripple through the local, state, and regional 

(b) multiplier effects from the expansion of fuel produc-

economies. On the first point, the share of fuel extrac- 

	

170 	292 	343 	382 2.247 

	

45 	84 	100 	119 2.644 
	

tion in all labor and proprietor earnings is shown here 

	

148 	312 	308 	332 2.243 	
for seven major fuel-extracting states in 1972 and 1975 

	

325 	933 	804 	933 2.871 
(40-4 1): 

	

5 	10 	13 	17 3.400 

	

3 	16 	18 	22 7.333 

	

9 	30 	54 	85 9.444 
State 1972 

2 963 	5 781 	7 870 	9 516 	3.212 	 - 	- 
553 	901 	1144 	1 371 	2.479 	Pennsylvania 	0.0100 
365 	676 	934 	1122 	3.074 	Montana 	0.0078 

1112 	2 272 	2 981 	3 629 	3.263 	Texas 	0.0296 81 	182 	245 	303 	3.745 	Louisiana 	0.0532 67 	168 	224 	289 	4.313 
25 	107 	129 	173 	6.920 	Oklahoma 	0.0483 

258 	462 	595 	678 	2.628 	Wyoming 	0.0661 
West Virginia 	0.1319 	0.1667 

Industry and 
Region 

United States, all 
industries 

Coal mining 
United States 
Pennsylvania 
West Virginia 
Illinois 
Indiana 
Ohio 
Kentucky 
North Dakota 
Montana 
Wyoming 

Oil and gas extraction 
United States 
Louisiana 
Oklahoma 
Texas 
Colorado 
Wyoming 
Alaska 
California 

1975 

0.0168 
0.0169 
0.0443 
0.0630 
0.0685 
0.1115 

These results suggest that proprietor income grew 
considerably more in oil and gas extraction than in coal 
mining, with proprietor income growing at a lesser rate 
than labor income in coal mining and at a higher rate 
than labor income in oil and gas extraction. (Composi-
tion changes over time may also be involved.) 

If we compare U.S. growth in output with growth in 
employment by using Tables 3 and 6, we obtain the 
following: 

1977/1 972 	 Employment! 
Industry 	Output 	Employment 	Output 

Coal 	 1.10 	1.51 	 1.37 
Oil and gas 	0.87 	1.41 	 1.62 

Employment increased considerably more than output 
This could be interpreted as supporting the depletion 
hypotheses that (a) new output can be obtained only by 
considerably expanding inputs and (b) output may decline 
even if inputs are increased. However, there are al-
ternative explanations. In oil and gas, much of the in-
crease in employment may represent exploration and 
development of new supplies. Typically, there is a 
considerable time lag between discovery and full de-
velopment in oil and gas production (6-10 years appears 
typical). In the case of coal, the differential is concen-
trated in eastern production, based on these compari-
sons of 1976 to 1972 levels ETable 4 and (36, p.  88)1: 

1976/1972 	 Employment! 
State 	 Output 	Employment 	Output 

East 
Kentucky 	1.19 	1.38 	 1.16 
West Virginia 	0.88 	1.20 	 1.36 
Pennsylvania 	1.13 	1.38 	 1.22 
Illinois 	 0.89 	1.29 	 1.45 

West 
Montana 	3.19 	2.92 	 0.92 
Wyoming 	2.82 	2.67 	 0.95 

The difference may reflect the different impacts of 
health and safety rules and of union power and strikes 
on the respective regions. 

Fuel extraction accounts for roughly 1 percent of U.S. 
employment and earnings, if one applies the data in 
Tables 6 and 7: 

On the second point, a statistical analysis compared 
growth in state per capita income for those seven major 
fuel-extracting states to that for all other states from 
1972 to 1975. It was concluded that per-capita in-
come grew by 4 percent more in the former than the 
latter states (42). 

That 4 percent growth should be distributed among 
(a) wage rate increases for those in fuel extraction in 
1972, (b) increased wage rates for new workers who 
moved into fuel extraction between 1972 and 1975, and 
(c) multiplier effects. It is likely that much of the in-
crease falls under the heading of multiplier effects. By 
using the data on fuel-extraction share of earnings in 
the seven major fuel extraction states, I distributed the 
4 percent increase as 0.6 percent to wage increases for 
those in fuel extraction in 1972, a maximum of 1.5 per-
cent in increased wage rates for new workers (obtained 
only if those workers had no wages in 1972), and a mini-
mum of 1.9 percent to multiplier effects. (For the seven 
states of interest, fuel extraction averaged 0.05 of total 
state earnings in 1972, and wage rates in fuel extrac-
tion, relative to other wages, increased by roughly 15 
percent from 1972 to 1975. These magnitudes yield the 
0.6 percent increase to workers in fuel extraction. Then, 
because the fuel extraction earnings averaged 0.07 of 
all earnings in the seven states in 1975, relative to 0.05 
in 1972, it follows that the maximum amount of new in-
come attributable to fuel extraction is 1.5 percent, oc-
curring only if all new workers were previously unem-
ployed.) 

For the long term, it seems likely that energy devel-
opment will tend to be concentrated in the West; new 
coal, oil, and gas deposits and discoveries appear con-
centrated in the western region, as are shale oil and 
geothermal energy resources. Solar energy seems 
likely to be most economical in the desert Southwest and 
southern Florida, though some observers see bright 

 
prospects further north (43-44). And there is the pos-
sibility of oil and gas production off the East Coast, but, 
at this writing, prospects do not appear encouraging. 

The concentration of new energy development in the 
West, and to a lesser degree in the South, should lend 
some impetus to sunbelt growth. I have argued that oil 
and gas price controls may well have accelerated Rocky 
Mountain energy resource development and somewhat 
retarded that of Texas and Louisiana because of the 
distribution of old and new production. With the re- 
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laxation of controls, we may get a temporary reversal 
of those trends; western coal may not compete as well 
with more plentiful supplies of oil and gas as it does 
with eastern coal. Further, western coal development 
may be slowed somewhat by air pollution regulations, 
noted earlier, and by the imposition of relatively heavy 
severance taxes in some western states (taxes taking a 
share of the value of minerals production). Similar 
constraints have been placed on Alaskan oil production 
(45). Nevertheless, the long-term thrust seems favor-
able to western expansion. 

Both Steven McDonald (46) and William Miernyk (47) 
see massive regional shiftflnduced by changing eneij 
relations, with stagnation in the East, some growth in 
the Southwest, and major growth in the Rocky Mountain 
region. I believe the predicted direction of change is 
accurate, but the magnitude of the shift seems likely to 
be overstated because energy is only one among many 
location factors. Given the current interest in energy, 
it is easy to overstate its importance in general and its 
effect on location in particular. 

State and Regional Consumption 
Relations 

Table 8 (21, p.  27) presents estimates of Btu consump-
tion, dollar expenditures on energy, and price indexes 
for energy for the household sector and for all sectors 
of the economy-including government and business sec-
tors-as well as households. The household sector use 
of energy includes private consumer spending on fuel for 
automobiles and motorcycles and for private airplane 
and boat use, as well as for residential heating. How-
ever, residential heating is the major factor explaining 
the regional differentials in Btu use by households. Note 
the decline in use as we move in a southwestward direc-
tion from New England. In addition to greater Btu use 
as a function of geography, there is some reinforcement 
of the pattern because energy prices tend to decline in 
a southwestward direction also. Higher energy use in 
the Northeast, reflecting the influence of a nastier cli-
mate, occurs despite the higher prices; if prices were 
lower, energy consumption would be higher. The upshot 
of both higher consumption and higher prices was that, 
in 1972, there was a considerable spread in household 
spending per capita between regions, with the greatest 
spread ($86) occurring between the Far West and New 
England. At the state level, Massachusetts' spending 
per capita ($299)  exceeded California's ($208) by $91, 
and Vermont's spending ($353) exceeded Hawaii's ($168) 
by $185, the maximum amount. I estimated earlier that 
energy prices rose by 20 percent in real terms between 
1972 and 1977, with most of the increase occurring early 
in that period. It follows that the Massachusetts- 

California differential should have increased by $18 per 
capita in 1972 dollars. In 1979 prices, that translates 
into $30 per capita. Given roughly three persons per 
family (based on census data) and assuming no change 
in consumption (obviously somewhat overstated), a 
family would gain an additional $100 annually by moving 
from Massachusetts to California. (This is in addition 
to the original 1972 differential.) An annuity of $100 per 
year would be worth somewhere around $1000 to $2000 
in value, depending on whether we discount it by a 5 or 
10 percent real interest rate, and whether we treat it 
as a perpetual return. Now it is likely that for most 
families in Massachusetts, the gain of $1000 is not 
enough to warrant a move to California. Moving can 
cost a good deal. But for some families, particularly 
those thinking of making such a move, the gain could 
tip the balance in favor of the move. I have assumed 
that (a) equilibrium held in 1972 and (b) the $91 energy 
differential between California and Massachusetts was 
not enough to make the Massachusetts family move be-
cause of the cost of the move and benefits obtained in 
Massachusetts and not in California. However, the full 
value of the annuitized differential is on the order of 
$4000 to $12 000 (that is, if we start with $91 plus $18 
equals $109, instead of the increment of $18). A dollar 
amount of that level could be expected to have consider-
able impact on regional population shifts. 

I think it did. I believe that, initially, enough people 
shifted locations in a southwesterly direction to con-
siderably affect population growth, particularly in Cali-
fornia. Much of the energy differential, however, was 
capitalized into land values. Newcomers bid up the price 
of California housing; this led to substantial increases 
in California property values and then in property taxes. 
The first effect inhibited some of the immigration from 
other states by reducing the incentives for such move-
ment. The second helped to bring on the passage of 
Proposition 13. There was less of a shift to Arizona 
and Florida, probably because of heavier reliance on 
electricity for air conditioning in those states. (In 1972, 
household energy expenditures per capita were $14 
higher in Arizona and $40 higher in Florida than they 
were in California.) The effects of Proposition 13 may 
linger longer than the original source of that change. 

The response of industry to energy price changes 
may rival in importance that of households in regional 
impacts, but an appealing scenario seems much more 
difficult to construct. States and regions with access 
to relatively cheap forms of energy might find that ac-
cess more valuable after the 1973 price rise; on the 
other hand, states and regions that learned to econo-
mize in energy use because of relatively high prices 
facing them before 1973 might have been relatively in-
sulated from the price shock. 

Table 8. Energy use by households and all sectors, 
1972 Household Use All-Sector Use 

Per-Capita Con- Per-Capita Con- 
sumption and sumption and 
Expenditures Expenditures 

Btu Price Indexes Btu Price Indexes 
aegion (000 000s) 	$ (U.S. = 100) (000 000s) 	$ (U.S. = 100) 

New England 116.1 	297.0 113.7 270.1 	514.1 120.5 
Mid-Atlantic 103.2 	256.7 109.6 291.2 	484.9 112.7 
East North Central 112.5 	256.6 97.4 369.6 	512.6 100.9 
West North Central 104.4 	244.9 96.0 336.8 	482.0 98.7 
South Atlantic 82.4 	238.1 101.4 299.8 	480.2 101.0 
East South Central 85.1 	223.7 92.6 385.8 	483.2 90.9 
West South Central 88.6 	222.9 89.5 565.4 	519.3 82.6 
Rocky Mountain 95.5 	232.0 98.6 403.6 	514.0 94.0 
Far West 86.9 	211.5 97.3 322.9 	443.2 90.7 
United States 97.7 	243.0 100.0 351.5 	490.1 100.0 
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Table 9 presents information that helps to clarify the 
relation. The first two columns show industrial use of 
energy per man-hour in manufactures as of 1972, first 
in terms of Btu per man-hour and then in terms of dol-
lars per man-hour (21,48). For simplicity, I have iden-
tified manufactures with industry in this discussion (that 
identification can occasionally cause difficulty, as in the 
case of the entries for Wyoming). Wide variations in 
industrial Btu use per man-hour in manufactures occur 
with lowest levels in New England and highest levels in 
the energy -producing states. The spread is reduced 
considerably when dollars per man-hour are compared. 
Thus, Louisiana manufactures use 20 times as much 
energy per man-hour as do Connecticut manufactures; 

Table 9. Industrial use of energy relative to employment in 
manufactures and growth in manufactures by state. 

Region and State 

Industrial Use of 
Energy per Man 
Hour in Manu- 
factures, 	1972 

1000 
Btu/ 	$/ 
man-h 	man-h 

Ratio of Employ- 
ment in Manu- 
factures to 
Population 

1972 	1977 

Change 
in 
Ratio 

1977 
1972 

New England 
Connecticut 202.5 0.36 0.1302 0.1303 1.0006 
Maine 438.0 0.55 0.1001 0.0976 0.9751 
Massachusetts 205.5 0.36 0.1035 0.1052 1.0165 
New Hampshire 188.0 0.31 0.1177 0.1191 1.0117 
Rhode Island 170.2 0.30 0.1233 0.1365 1.1066 
Vermont 166.3 0.37 0.0837 0.0896 1.0711 

Mid-Atlantic 
New Jersey 241.5 0.42 0.1118 0.1063 0.9506 
New York 287.2 0.37 0.0872 0.0814 0.9337 
Pennsylvania 752.5 0.69 0.1204 0.1138 0.9454 

East North Central 
Illinois 479.0 0.47 0.1129 0.1101 0.9754 
Indiana 941.7 0.66 0.1342 0.1327 0.9889 
Michigan 575.2 0.56 0.1204 0.1211 1.0055 
Ohio 769.2 0.65 0.1254 0.1253 0.9989 
Wisconsin 471.3 0.49 0.1095 0.1146 1.0472 

West North Central 
Iowa 759.4 0.65 0.0775 0.0842 1.0865 
Kansas 1367.9 0.79 0.0631 0.0736 1.1665 
Minnesota 721.1 0.77 0.0802 0.0851 1.0620 
Missouri 413.3 0.45 0.0923 0.0910 0.9856 
Nebraska 844.3 0.60 0.0565 0.0580 1.0264 
North Dakota 1031.1 1.15 0.0167 0.0236 1.4106 
South Dakota 802.8 0.70 0.0272 0.0315 1.1577 

South Atlantic 
Delaware 977.2 1.20 0.1263 0.1163 0.9212 
District of Columbia 422.3 0.50 0.0226 0.0216 0.9552 
Florida 413.1 0.54 0.0468 0.0443 0.9466 
Georgia 390.2 0.41 0.1011 0.0968 0.9578 
Maryland 780.5 0.98 0.0614 0.0569 0.9276 
North Carolina 245.6 0.30 0.1448 0.1410 0.9741 
South Carolina 378.2 0.40 0.1319 0.1321 1.0013 
Virginia 386.8 0.39 0.0804 0.0779 0.9686 
West Virginia 2177.8 1.42 0.0688 0.0669 0.9726 

East South Central 
Alabama 984.9 0.73 0.0937 0.0955 1.0193 
Kentucky 729.7 0.74 0.0802 0.0819 1.0217 
Mississippi 758.1 0.49 0.0918 0.0963 1.0482 
Tennessee 	. 479.0 0.54 0.1205 0.1178 0.9779 

West South Central 
Arkansas 1002.1 0.48 0.0920 0.0975 1.0603 
Louisiana 3907.2 1.78 0.0483 0.0514 1.0648 
Oklahoma 887.8 0.63 0.0532 0.0579 1.0892 
Texas 1870.5 0.87 0.0642 0.0699 1.0891 

Rocky Mountain 
Arizona 906.0 0.98 0.0499 0.0488 0.9781 
Colorado 909.6 0.55 0.0551 0.0551 1.0011 
Idaho 1003.6 0.99 0.0580 0.0628 1.0821 
Montana 2039.2 1.56 0.0345 0.0318 0.9218 
Nevada 1508.3 1.93 0.0178 0.0237 1.3295 
New Mexico 3169.9 1.80 0.0237 0.0270 1.1382 
Utah 1922.2 1.18 0.0528 0.0587 1.1114 
Wyoming 7258.6 4.43 0.0220 0.0222 10092 

Far West 
Alaska 2967.0 2.70 0.0249 0.0253 1.0154 
California 456.7 0.45 0.0750 0.0781 1.0417 
Hawaii 451.2 1.38 0.0304 0.0260 0.8566 
Oregon 524.2 0.45 0.0842 0.0862 1.0231 
washington 716.7 0.54 0.0656 0.0715 1.0899 

however, the dollar differential is on the order of five 
to one, reflecting the much lower price of energy in 
Louisiana than in Connecticut. 

To develop some notion of the effect of changed con-
ditions on heavy versus light users of energy, manufac-
turing employment in 1977 was compared to that in 1972, 
eliminating the effect of population growth by comparing 
manufacturing employment per capita in 1977 to that in 
1972. Presumably, population growth brings growth in 
all industries; eliminating that effect leaves a pure mea-
sure of relative importance of manufactures. The in-
formation used and the results appear as the last three 
columns of Table 9. The strongest growth occurs in 
the West South Central region, where all of the states 
show a 1977-to-1972 ratio above 1.06. This may well 
reflect the availability of intrastate natural gas to those 
states. Other patterns are not so clear-cut. However, 
regions that include energy-producing states and New 
England appear to be stronger in manufactures in 19.77 
than in 1972; the Atlantic seaboard seems to lose the 
most ground. Regional values for the change in the em-
ployment to population ratio are as follows: 

Change in Ratio of Employment in 
Manufactures to Population (1977 

Region 	 ratio- 1972 ratio) 

New England 1.0169 
Mid-Atlantic 0.9428 
East North Central 0.9977 
West North Central 1.0525 
South Atlantic 0.9599 
East South Central 1.0092 
West South Central 1.0829 
Rocky Mountain 1.0323 
Far West 1.0413 

United States 0.9908 

Perhaps both parts of the initial hypothesis hold; 
manufactures did best in 1977 in those states that were 
at the extremes of energy availability in 1972; in-between 
states, primarily on the Atlantic seaboard, did the 
worst, perhaps in part because of their dependence on 
imported oil. 

Combined Production and Consumption 
Effects on Population Growth 

I conclude my discussion of state and regional impacts 
by speculating on the combined location effects of energy 
price changes on both producers and consumers of 
energy. I base this speculation on measures of popula-
tion change, as presented in Table 10 (49), which com-
pares annual growth from 1972 to 19777ith that from 
1970 to 1972, thus attempting to pick out the impact of 
higher energy prices in the later period. In Table 10, 
the first two columns show the annual growth rate in 
each period. Entries in those columns are labeled r; 
thus, for the second column, (1 + r)5  equals the ratio of 
1977 to 1972 population. The U.S. annual growth rate 
for each period was then employed as the base value to 
develop indexes of annual growth, appearing in the last 
two columns. In effect, we are saying that if the U.S. annual 
growth rate is 0.0077 (so that next year's population is 
1.0077 times this year's) and if New England's annual 
growth rate is 0.0023 (so that its next year's population 
is 1.0023 times this year's), then New England's index 
of annual growth can be defined as 1.0023/1.0077 X 100, 
which equals 99.46. The last two columns then can be 
used to compare population growth before and after the 
1973 energy price rise. The basic hypothesis is that 
the forces causing the shift to the sunbelt that were at 
work in 1970-1972 would continue at the same rate in 
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Table 10. Measures of state population change, 1970-1972 and 
1972-1977. 

Index of Annual 
Annual Growth Rate 	Growth (U.S. = 100) 
of Population Over 	1 + r (state) 100 
Period (r) 	 1 + r (U.S.) 

Region and State 	1970-1972 	1972-1977 	1970-1972 	1972-1977 

New England 
Connecticut 0.0079 0.0018 99.56 99.42 
Maine 0.0170 0.0112 100.46 100.35 
Massachusetts 0.0094 -0.0005 99.71 99.19 
New Hampshire 0.0241 0.0187 101.17 101.09 
Rhode Island 0.0115 -0.0071 99.93 98.53 
Vermont 0.0179 0.0098 100.55 100.21 

Mid-Atlantic 
New Jersey 0.0125 -0.0005 100.02 99.18 
New York 0.0036 -0.0049 99.14 98.75 
Pennsylvania 0.0047 -0.0020 99.25 99.04 

East North Central 
Illinois 0.0058 0.0000 99.36 99.24 
Indiana 0.0088 0.0017 99.66 99.40 
Michigan 0.0077 0.0026 99.55 99.49 
Ohio 0.0033 -0.0004 99.11 99.20 
Wisconsin 0.0121 0.0055 99.99 99.78 

West North Central 
Iowa 0.0106 -0.0003 99.83 99.20 
Kansas 0.0047 0.0051 99.25 99.74 
Minnesota 0.0094 0.0050 99.72 99.73 
Missouri 0.0075 0.0023 99.52 99.46 
Nebraska 0.0147 0.0043 100.24 99.66 
North Dakota 0.0129 0.0059 100.06 .99.82 
South Dakota 0.0105 0.0026 99.82 99.50 

South Atlantic 
Delaware 0.0208 0.0038 100.84 99.62 
District of Columbia -0.0026 -0.0171 98.52 97.54 
Florida 0.0403 0.0284 102.76 102.06 
Georgia 0.0155 0.0130 100.31 100.52 
Maryland 0.0159 0.0045 100.36 99.68 
North Carolina 0.0136 0.0114 100.13 100.37 
South Carolina 0.0185 0.0136 100.62 100.59 
Virginia 0.0124 0.0151 100.01 100.73 
West Virginia 0.0145 0.0070 100.22 99.93 

East South Central 
Alabama 0.0111 0.0094 99.88 100.17 
Kentucky 0.0134 0.0090 100.11 100.13 
Mississippi 0.0088 0.0115 99.65 100.38 
Tennessee 0.0187 0.0109 100.63 100.32 

West South Central 
Arkansas 0.0219 0.0132 100.94 100.55 
Louisiana 0.0132 0.0096 100.09 100.19 
Oklahoma 0.0144 0.0132 100.20 100.54 
Texas 0.0180 0.0203 100.56 101.25 

Rocky Mountain 
Arizona 0.0528 0.0318 104.00 102.40 
Colorado 0.0350 0.0207 102.24 101.29 
Idaho 0.0290 0.0257 101.65 101.78 
Montana 0.0157 0.0123 100.34 100.45 
Nevada 0.0440 0.0350 103.13 102.71 
New Mexico 0.0291 0.0203 101.66 101.25 
Utah 0.0316 0.0239 101.91 101.60 
Wyoming 0.0209 0.0325 100.85 102.46 

Far West 
Alaska 0.0408 0.0460 102.82 103.80 
California 0.0114 0.0141 99.91 100.64 
Hawaii 0.0301 0.0187 101.76 101.09 
Oregon 0.0222 0.0169 100.98 100.91 
Washington 0.0013 0.0137 98.92 100.59 

the 1972-1977 period; then, any changes occurring in 
the latter period relative to the former could be tied to 
changed energy relations. Of course, this abstracts 
from and neglects other forms of change. Carrying out 
the comparisons, I believe there is some support for the 
basic hypothesis. In Table 10, Alaska, Wyoming, Texas, 
Oklahoma, Louisiana, and Montana all show a higher 
index in 1972-1977 than in 1970-1972. California's in-
dex also increases, and Arizona's and Florida's decline. 
All the states of the Northeast and most of the states of 
the North Central region show a decline in the index. 
Of course, factors other than energy price changes are 
at work; the increased index for Washington probably 
reflects the revival of Boeing production more than the 
availability of inexpensive hydropower. And the decline 

in the Hawaii index may involve a decline in the real 
level of defense expenditures, as well as a possible de-
cline induced by higher air and ocean transportation 
costs. 

The growth indexes at the regional level have the 
following values: 

Index of Annual Growth (U.S.=100) 
[1 + r (Region)]I[1 + r (U.S.)] x 100 

Reon. 	 1970-1972 	1972-1977 

New England 99.88 99.46 
Mid-Atlantic 99.34 98.93 
East North Central 9944 99.36 
West North Central 99.68 99.55 
South Atlantic 100.78 100.68 
East South Central 100.13 100.24 
West South Central 100.47 100.89 
Rocky Mountain 102.30 101.68 
Far West 99.96 100.71 

United States 100.00 100.00 

All regions east of the Mississippi show a decline in the 
growth index in the later period relative to the earlier; 
three of the four regions west of the Mississippi show 
an increase. The Rocky Mountain region surprisingly 
shows a decline, but this seems due to the sharp decline 
for Arizona, hypothesized as explainable by the strong 
reliance on electricity for air conditioning and by de-
clines in Colorado and Nevada, perhaps explainable by 
the importance of tourism to those states and the nega-
tive impact of higher energy prices on the tourist 
industry. 

On the whole, then, I see the pattern of results as 
supporting the basic hypothesis; this indicates that fur-
ther analysis along these lines would be worthwhile. 

Relations at the Local Level 
(Effects on Settlement Pattern) 

In addition to state and regional impacts, a number of 
changes at the local level should be generated by higher 
energy prices. 

A surprising amount of fuel extraction occurs within 
the boundaries of SMSA5; thus, the percentages of U.S. 
fuel extraction earnings (wages and proprietor income) 
that were obtained within SMSAs (defined as of 1970) have 
been estimated as follows (42): 

Industry 

Year 	Coal 	Oil and Gas 

1950 	30.6 	52.0 
1970 	22.3 	55.0 

These values were obtained after accounting for employ-
ment in administrative offices, warehouses, and research 
laboratories; they purport to show percentages of earn-
ings attributable to production workers only. Of course, 
the SMSA consists of a set of counties surrounding a 
central city and thus contains a considerable amount of 
rural territory. However, the proximity of so much 
fuel extraction to urban centers might be explained as 
follows. First, extraction near a metropolitan center 
may be more economical than at remote locations, either 
because of direct meeting of metropolitan demand or 
because of advantages conferred by transportation and 
market facilities located in metropolitan areas. Second, 
the extractive activity may itself have helped an urban 
area grow large enough to receive the official designa-
tion of SMSA. Consequently, energy-producing centers 
should show faster growth than other localities situated 
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in the same region during a period of real increases in 
energy prices. 

Metropolitan areas with 1970 fuel extraction earnings 
comprising more than 5 percent of all earnings included 
these coal centers-Wheeling and Charlestown, West 
Virginia, and Johnstown, Pennsylvania-and these oil 
and gas centers-Midland and Houston, Texas; Tulsa; 
Bakersfield, California; and New Orleans. In addition, 
Pittsburgh, Oklahoma City, Dallas, and Denver obtained 
more than 1 percent of their earnings from fuel extrac-
tion. Hence, I would predict faster growth for those 
metropolitan areas than for other SMSA5 in the same 
general locale. Of course, strip-mined coal parallels 
oil and gas production as a capital-intensive industry so 
that direct employment effects of increased energy pro-
duction are likely to be modest. But some of the results 
presented earlier suggest that multiplier effects may 
yield a fair amount of indirect employment increases. 

On the consumption side, it seems plausible that 
higher costs of the journey to work will tend to move 
residences closer to work .places. One likely pattern 
is greater centrality, with increased urban densities 
and a decline in sprawl. Alternatively, central-city firms 
may relocate to suburban nodes of development by moving 
closer to workers. Albert and Banton develop a model 
expressing just this process (50). However, recently 
there has been much central-citj revival, sometimes 
described as gentrification; this activity furnishes 
empirical support for the initial hypothesized pattern. 
But it is possible that both patterns will emerge, in 
conjunction. Both may increase the viability of mass 
transit, particularly transit that depends on high-density 
corridors. 

However, higher energy prices should also set some 
countertrends in motion. It seems plausible that higher 
fuel costs will speed up the growth of small places rela-
tive to large ones because of a shorter journeyto work 
and, hence, lower fuel costs. This should reduce the 
viability of mass transit investment in many large 
SMSAs. 

Further, as noted earlier, high rates of inflation 
seem likely to speed the shift from larger to smaller 
places. Insofar as inflation is an indirect response to 
higher energy prices, we can place some responsibility 
on energy. 

In detail, my thesis is as follows. The cost of living 
tends to increase with size of place, and it is also higher 
in the North than in the South. Hence, wage rates for 
the same work should increase with settlement popula-
tion size and should be higher in the North than in the 
South to compensate for the higher living costs. How-
ever, in an inflationary period, income taxes tend to 
increase faster than money wages; with higher money 
wages, workers automatically move into higher tax 
brackets. It can be hypothesized that the acceleration 
in taxes is stronger the higher the initial level of in-
come, which would tend to progressively increase the 
attractiveness of small places relative to large and of 
the South relative to the North, given the existence of 
compensatory money differentials for cost-of-living 
differences. 

A detalled inspection of taxes paid at various levels 
of income, applying the federal income tax rates in ef-
fect over the last 10 years, supports the hypothesis of 
accelerated tax increases with income level. I would 
expect this result to be a factor in recent population 
shifts. Given the recent increase in the rate of infla-
tion, I would expect even stronger impacts on population 
distribution and a speeding up of recent trends. This is 
a sobering prospect because much of that movement 
seems unnecessary in real terms; it appears artificially  

induëed by our tax system and, therefore, seems to in-
volve wasted motion. 

SOME APPLICATIONS TO STATE 
HIGHWAY TRANSPORTATION 
AND FINANCE 

This section applies some of the information and argu-
ments of the preceding sections to state transportation 
and focuses on highway finance issues. It seems clear, 
from inspection of data on highway finance, that there 
has been considerable erosion in real motor fuel tax 
collections and, for many states, in total highway reve-
nues. It might be argued that our highway system is 
good enough and that current levels of funding, relative 
to 1972, are adequate. I have my doubts. I suspect that 
not only are investment opportunities being neglected, 
but also that some disinvestment in highway plant has 
been occurring. Mandated improvements in fuel econ-
omy and the current shift to smaller cars may exacer-
bate the financing problem. Given the arguments in the 
preceding section of this paper, I believe a case can be 
made for higher state motor fuel taxes, despite the un-
popularity of higher taxation, as indicated by Propo-
sition 13. But increased motor fuel taxes might be tied 
to lowered income or property taxes as a way of in-
creasing their palatability. Let me flesh out the argu-
ment with some statistics. (Those statistics should also 
be of use in related investigations.) 

Table 11 compares motor vehicle fuel consumption 
and number of motor vehicles registered (excluding 
motorcycles) for 1972 and 1977, by state, and Table 12 
translates those data into per-capita levels (52, 53). The 
U.S. levels for those measures are as follows: 

Factor 	 1972 	1977 	1977/1972 

Motorfuel (gal000000000s) 	110.1 	124.5 	1.131 
Motor vehicles (000 COOs) 	 118.5 	143.8 	1.213 
Motor fuel per capita (gal) 	 528.5 	575.4 	1.089 
Vehicles per capita 	 0.569 	0.664 	1.167 

Table 13 shows gasoline tax rates as of 1977, the 
ratio of those rates to 1972 rates, and the ratio after 
accounting for inflation (23, 52). The first ratio is 
labeled a comparison in money terms and the second 
a comparison in real terms (or deflated values). It is 
clear from the comparison that tax rates have not kept 
pace with inflation. Because other motor fuel taxes 
(on diesel fuel and liquefied petroleum gases) are gen-
erally tied to gasoline taxes, the same conclusion holds 
for those fuels. 

In Table 13, only Hawaii's deflated tax rates increased 
between 1972 and 1977; most other states had their real 
gasoline tax rates fall to roughly three-fourths of the 
1972 level. 

The regional averages for gasoline taxes (obtained by 
simple averages over the states in the region) were as 
follows: 

Gasoline Tax Deflated 1977 Deflated 1977 
(cents/gal) Level, Tax Level, Relative 

Region 1972 1977 on 1972 Base to 1972 

New England 8.75 9.58 6.61 0.76 
Mid-Atlantic 8.00 8.33 5.75 0.72 
East North Central 7.30 7.70 5.31 0.73 
West North Central 7.21 8.07 5.56 0.77 
South Atlantic 8.33 9.00 6.21 0.75 
East South Central 7.75 8.00 5.52 0.71 
West South Central 6.75 7.00 4.83 0.72 
Rocky Mountain 7.06 7.56 5.21 0.74 
Far West 7.02 8.30 5.73 0.80 
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Table 11. Comparisons of motor fuel 
consumption and vehicle registrations, 
1972 and 1977. 

Region and State 

Consumption 

Quantity (gal 000 000s) 

1972 	1977 

Ratio 

1977/1972 

Registrations (excluding 
motorcycles) 

Quantity (000s) 

1972 	1977 

Ratio 

1977/1972 

New England 
Connecticut 1 423.2 1 508.4 1.060 1 860.4 2 089.7 1.123 
Maine 559.1 627.0 1.121 564.8 718.7 1.272 
Massachusetts 2 423.9 2 559.5 1.056 2 821.4 3 519.6 1.247 
New Hampshire 408.6 464.5 1.137 436.2 563.2 1.291 
Rhode Island 403.3 416.2 1.032 536.3 669.3 1.248 
Vermont 243.5 260.2 1.069 261.3 320.4 1.226 

Mid-Atlantic 
New Jersey 3 451.1 3 665.4 1.062 3 858.6 4 407.4 1.142 
New York 6 330.8 6 440.0 1.017 7 006.5 7 730.3 1.103 
Pennsylvania 5 552.0 5 802.8 1.045 6 311.3 8 101.8 1.284 

East North Central 
Illinois 5 423.9 5 981.4 1.103 5 643.9 6 861.1 1.216 
Indiana 3 114.8 3 386.0 1.087 2 908.5 3 586.0 1.233 
Michigan 4 834.5 5 288.4 1.094 5 010.5 5 986.1 1.195 
Ohio 5 443.7 6 095.5 1.120 6 224.3 7 504.3 1.206 
Wisconsin 2 318.2 2 617.7 1.129 2 378.8 2 667.1 1.121 

West North Central 
Iowa 1 847.3 2 036.2 1.102 1 917.1 2 221.9 1.159 
Kansas 1 493.0 1 597.3 1.070 1 691.5 1 892.8 1.119 
Minnesota 2 232.8 2 424.5 1.086 2 368.1 2 813.3 1.188 
Missouri 2 905.1 3 190.3 1.098 2 618.2 3 052.7 1.166 
Nebraska 986.6 1 073.5 1.088 1 080.9 1 207.7 1.117 
North Dakota 457.3 512.7 1.121 463.6 580.4 1.252 
South Dakota 507.8 543.8 1.071 462.6 560.7 1.212 

South Atlantic 
Delaware 306.1 336.3 1.099 323.0 373.9 1.158 
District of Columbia 259.8 246.1 0.947 259.5 260.7 1.005 
Florida 4 222.8 5 030.1 1.191 4 836.0 6 095.8 1.261 
Georgia 2 984.2 3 380.0 1.133 2 959.5 3 496.3 1.181 
Maryland 1 884.3 2 125.1 1.128 2 130.5 2 587.2 1.214 
North Carolina 2 991.9 3 447.2 1.152 3 220.8 4 079.3 1.267 
South Carolina 1 547.6 1 808.7 1.169 1 497.4 1 857.6 1.241 
Virginia 2 613.9 3 040.3 1.163 2 602.8 3 256.8 1.251 
West Virginia 827.3 983.2 1.188 873.6 1136.4 1.301 

East South Central 
Alabama 1 958.4 2 354.2 1.202 2 227.3 2 673.6 1.200 
Kentucky 1 781.4 2 082.8 1.169 1 967.6 2 449.7 1.245 
Mississippi 1 318.5 1477.4 1.121 1 249.2 1 494.0 1.196 
Tennessee 2 324.0 2 822.5 1.215 2 293.6 2 996.2 1.306 

West South Central 
Arkansas 1 256.4 1 480.5 1.178 1 070.3 1 422.8 1.329 
Louisiana 1 836.6 2 299.1 1.252 1 942.3 2 421.5 1.247 
Oklahoma 1 838.2 2 132.0 1.160 1 887.2 2 296.4 1.217 
Texas 7 627.2 9 426.9 1.236 7 315.7 9 489.1 1.297 

Rocky Mountain 
Arizona 1 244.2 1 520.5 1.222 1 301.9 1 554.2 1.194 
Colorado 1 390.6 1 596.3 1.148 1 679.7 2 162.9 1.288 
Idaho 495.1 595.5 1.203 549.0 717.6 1.305 
Montana 510.3 570.6 1.118 584.1 725.5 1.242 
Nevada 415.8 517.0 1.243 399.0 548.8 1.375 
New Mexico 755.9 912.1 1.207 710.8 907.1 1.276 
Utah 675.4 802:1 1.188 740.5 908.5 1.227 
Wyoming 335.8 446.6 1.330 273.6 376.0 1.374 

Far West 
Alaska 181.5 265.7 1.464 148.8 257.5 1.731 
California 10 734.5 12 241.8 1.140 12 852.2 14 958.0 1.164 
Hawaii 281.6 337.0 1.197 447.4 521.2 1.165 
Oregon 1 331.8 1 577.3 1.184 1 496.1 1 776.4 1.187 
washington 1 763.9 2 126.4 1.206 2 242.1 2 894.9 1.291 

Not surprisingly, when we compare 1977 with 1972, there 
is a falling off of real state motor fuel tax receipts in 
almost all states (Alaska, Hawaii, and Wyoming are ex-
ceptions) and a reduction in total state highway receipts 
in the majority of cases. Table 14 documents this by 
presenting the ratio of deflated 1977 to 1972 values for 
motor fuel tax receipts and for total state highway re-
ceipts; it also exhibits deflated highway receipts per 
capita for the two years and the 1977 to 1972 ratio for 
those per-capita values (23, 52). 

Only 10 states show an increase in per-capita de-
flated receipts between 1972 and 1977 and, in most cases, 
those increases are nominal. In 7 of the 10 cases, 
the increases are under 2 percent. In contrast, 19 states 
show decreases in per-capita deflated receipts of 20 per-
cent or more. The distribution of cases by region is 
as follows: 

Deflated State Highway Receipts per Capita, 
1977 Relative to 1972 

1.0- 0.9- 0.8- 0.7- 
Region >1.020 1.02 0.999 0.899 0.799 <0.7 

New England 1 1 0 0 0 4 
Mid-Atlantic 0 0 0 0 0 3 
East North Central 0 0 0 1 4 0 
West North Central 1 1 4 0 1 0 
South Atlantic 0 1 4 2 2 0 
East South Central 0 1 1 2 0 0 
West South Central 2 1 0 1 0 0 
Rocky Mountain 0 1 1 4 1 1 
Far West 0 1 1 0 0 3 

The Northeast and Great Lakes regions appear to 
suffer the greatest reduction in deflated receipts per 
capita. 

Motor vehicle fuel efficiency is increasing over time, 



Table 12. Comparisons of motor fuel consumption and vehicle 
registrations per capita, 1972 and 1977. 	 - 

Region and State 

Consumption 
(gal/person) 

Quantities 

1972 	1977 

Ratio 

1977/ 
1972 

Registrations 

Quantities 

1972 	1977 

Ratio 

1977/ 
1972 

New England 
Connecticut 462.1 485.3 1.050 0.604 0.672 1.113 
Maine 544.9 577.9 1.060 0.550 0.662 1.203 
Massachusetts 418.2 442.7 1.058 0.487 0.609 1.250 
New Hampshire 527.9 547.1 1.036 0.564 0.663 1.177 
Rhode Island 416.2 445.1 1.070 0.553 0.716 1.293 
Vermont 529.3 538.7 1.018 0.568 0.663 1.168 

Mid-Atlantic 
New Jersey 469.6 500.1 1.065 0.525 0.601 1.145 
New York 344.7 359.3 1.042 0.381 0.431 1.131 
Pennsylvania 466.4 492.4 1.056 0.530 0.687 1.297 

East North Central 
Illinois 482.4 531.9 1.103 0.502 0.610 1.216 
Indiana 589.3 635.3 1.078 0.550 0.673 1.223 
Michigan 536.4 579.3 1.080 0.556 0.656 1.180 
Ohio 507.7 569.6 1.122 0.581 0.701 1.208 
Wisconsin 512.2 562.8 1.099 0.526 0.573 1.091 

West North Central 
Iowa 640.5 707.3 1.104 0.665 0.772 1.161 
Kansas 658.3 686.7 1.043 0.746 0.814 1.091 
Minnesota 575.9 609.9 1.059 0.611 0.708 1.159 
Missouri, 612.0 664.5 1.086 0.552 0.636 1.153 
Nebraska 645.7 687.7 1.065 0.707 0.774 1.094 
North Dakota 721.3 785.1 1.089 0.731 0.889 1.216 
South Dakota 746.8 789.3 1.057 0.680 0.814 1.196 

South Atlantic 
Delaware 536.1 577.8 1.078 0.566 0.642 1.136 
District of Columbia 345.5 356.7 1.032 0.345 0.378 1.095 
Florida 574.8 595.1 1.035 0.658 0.721 1.096 
Georgia 630.5 669.6 1.062 0.625 0.693 1.108 
Maryland 465.5 513.4 1.103 0.526 0.625 1.188 
North Carolina 573.1 623.9 1.089 0.617 0.738 1.197 
South Carolina 575.7 628.9 1.092 0.557 0.646 1.159 
Virginia 548.6 592.1 1.079 0.546 0.634 1.161 
West Virginia 460.9 528.9 1.148 0.487 0.611 1.256 

East South Central 
Alabama 556.2 638.0 1.147 0.633 0.725 1.145 
Kentucky 538.8 602.3 1.118 0.595 0.708 1.190 
Mississippi 584.4 618.4 1.058 0.554 0.625 1.129 
Tennessee 570.7 656.5 1.150 0.563 0.697 1.237 

West South Central 
Arkansas 625.7 690.5 1.104 0.533 0.664 1.245 
Louisiana 491.3 586.4 1.193 0.520 0.618 1.189 
Oklahoma 698.1 758.4 1.086 0.717 0.817 1.140 
Texas 657.3 734.8 1.118 0.630 0.740 1.173 

Rocky Mountain 
Arizona 633.8 662.2 1.045 0.663 0.677 1.021 
Colorado 588.2 609.5 1.036 0.711 0.826 1.162 
Idaho 655.8 694.9 1.060 0.728 0.837 1.150 
Montana 712.7 749.8 1.052 0.816 0.953 1.169 
Nevada 780.1 816.7 1.047 0.749 0.867 1.158 
New Mexico 702.5 766.5 1.091 0.661 0.762 1.154 
Utah 599.3 632.6 1.056 0.657 0.716 0.090 
Wyoming 970.5 1100.0 1.133 0.791 0.926 1.171 

Far West 
Alaska 558.5 652.8 1.169 0.458 0.633 1.382 
California 525.9 559.1 1.063 0.630 0.683 1.085 
Hawaii 345.1 376.5 1.091 0.548 0.582 1.062 
Oregon 609.5 663.8 1.089 0.685 0.748 1.092 
Washington 516.1 581.3 1.126 0.656 0.791 1.206 

Table 13. Comparisons of gasoline tax rates in money and real 
terms, 1977 and 1972. 

Region and State 

Gasoline Tax 

1977 Level 
(cents/gal) 

1977/1972 
(money terms) 

Deflated 1977 

1972 
(real terms) 

New England 
Connecticut 11.0 1.10 0.76 
Maine 9.0 1.00 0.69 
Massachusetts 8.5 1.13 0.78 
New Hampshire 10.0 1.11 0.77 
Rhode Island 10.0 1.25 0.86 
Vermont 9.0 1.00 0.69 

Mid-Atlantic 
New Jersey 8.0 1.00 0.69 
New York 8.0 1.00 0.69 
Pennsylvania 9.0 1.12 0.78 

East North Central 
Illinois 7.5 1.00 0.69 
Indiana 8.0 1.00 0.69 
Michigan 9.0 1.29 0.89 
Ohio 7.0 1.00 0.69 
Wisconsin 7.0 1.00 0.69 

West North Central 
Iowa 7.0 1.00 0.69 
Kansas 8.0 1.14 0.79 
Minnesota 9.0 1.29 0.89 
Missouri 7.0 1.00 0.69 
Nebraska 9.5 1.12 0.77 
North Dakota 8.0 1.14 0.79 
South Dakota 8.0 1.14 0.79 

South Atlantic 
Delaware 11.0 1.37 0.95 
District of Columbia 10.0 1.25 0.86 
Florida 8.0 1.00 0.69 
Georgia 7.5 1.00 0.69 
Maryland 9.0 1.00 	. 0.69 
North Carolina 9.0 1.00 0.69 
South Carolina 9.0 1.12 0.78 
Virginia 9.0 1.00 0.69 
West Virginia 8.5 1.00 0.69 

East South Central 
Alabama 7.0 1.00 0.69 
Kentucky 9.0 1.00 0.69 
Mississippi 9.0 1.12 0.78 
Tennessee 7.0 1.00 0.69 

West South Central 
Arkansas 8.5 1.13 0.78 
Louisiana 8.0 1.00 0.69 
Oklahoma 6.5 1.00 0.69 
Texas 5.0 1.00 0.69 

Rocky Mountain 
Arizona 8.0 1.14 0.79 
Colorado 7.0 1.00 0.69 
Idaho 9.5 1.12 0.77 
Montana 8.0 1.14 0.79 
Nevada 6.0 1.00 0.69 
New Mexico 7.0 1.00 0.69 
Utah 7.0 1.00 0.69 
Wyoming 8.0 1.14 0.79 

Far West 
Alaska 8.0 1.00 0.69 
California 7.0 1.00 0.69 
Hawaii 8.5 1.70 1.17 
Oregon 7.0 1.00 0.69 
Washington 11.0 1.22 0.84 
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with congressionally mandated increases in fuel economy 
and a considerable switch to smaller cars. Data in 
Table 12 suggest reduced fuel consumption per vehicle, 
in line with the trend. (Compare the 1977 and 1972 
ratios.) Figure 4 exhibits the trend in terms of the re-
cent past (18). projections of future miles per gallon 
are as folls (54): 

Predicted Fuel Efficiency 
Miles per Indicator 

Year Gallon 1.977/Predicted 

1977 13.9 1.00 
1980 15.0 0.93 
1985 18.0 0.77 
1990 22.2 0.63 

At this point, it is worthwhile to pull together three 
key growth factors to yield predictions of 1980 and 1985 
motor fuel consumption, by state. Those predictions 
can be of use for planning purposes; admittedly, some 
of the assumptions used are subject to refinement, but 
I believe the numbers that emerge can be a useful first 
step. 

The three growth factors were (a) fuel economy in 
miles per gallon, (b) population growth, and (c) growth 
in vehicle registrations per capita. Fuel economy data 
are presented above; population growth data appear in 
Table 10; and vehicle registration data appear in Table 
12. Annual growth rates were derived from data in 
Tables 10 and 12 and are assumed to hold to 1980 and 
1985. It was also assumed that this annual growth rate 



Deflated 1977/1972 

Motor 	Total 
Fuel 	State 
Tax 	Highway 
Receipts Receipts 

Deflated State Highway 
Receipts, per Capita, 
in 1972 Dollars 

1972 	1977 	1977/1972 

0.803 0.701 108.6 75.4 0.695 
0.776 0.725 119.0 81.6 0.686 
0.863 1.130 60.7 68.8 1.133 
0.826 1.111 125.1 126.7 1.013 
0.920 0.615 60.0 38.2 0.638 
0.742 0.617 181.1 106.4 0.588 

0.832 0.616 104.9 64.8 0.618 
0.709 0.575 73.3 43.2 0.589 
0.871 0.630 114.5 72.8 0.636 

0.778 0.845 80.3 67.9 0.845 
0.764 0.775 81.2 62.4 0.769 
0.964 0.786 79.2 61.4 0.776 
0.779 0.701 81.1 56.9 0.702 
0.796 0.738 76.9 55.2 0.718 

0.813 1.009 104.4 105.5 1.011 
0.986 0.803 123.7 96.9 0.783 
0.999 1.078 82.7 87.0 1.051 
0.976 0.936 72.3 67.0 0.926 
0.784 0.959 99.8 93.7 0.939 
0.968 1.016 126.5 124.8 0.987 
0.886 0.937 129.6 119.8 0.925 

0.958 0.993 144.5 140.8 0.974 
0.857 0.936 83.6 85.3 1.020 
0.819 0.997 82.4 71.4 0.866 
0.795 1.031 65.7 63.5 0.967 
0.895 0.813 101.3 80.6 0.796 
0.800 0.904 85.5 73.0 0.864 
0.944 1.029 62.2 59.8 0.961 
0.966 1.024 104.8 99.6 0.950 
0.848 0.747 228.8 165.0 0.721 

0.853 1.057 85.8 86.6 1.009 
0.943 1.012 157.9 152.7 0.967 
0.896 0.854 129.4 104.4 0.807 
0.837 0.918 86.6 75.3 0.869 

0.912 1.154 86.6 93.6 1.081 
0.867 1.279 96.4 117.5 1.219 
0.823 0.918 94.5 81.3 0.860 
0.866 1.106 66.3 66.4 1.001 
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would hold for each of the years from 1977 to 1980 and 
from 1980 to 1985. The realism of this assumption is 
open to question for states with high registrations per 
capita because they could approach a saturation level in 
vehicle ownership before 1985. Wyoming had the highest 
listed registrations per capita in 1977, with 0.926. Me-
chanically applying its growth factor yields a forecast 
of 1.19 vehicles per capita, which could be above the 
saturation level. (It is my impression, however, that 
Wyoming has considerable truck registration, perhaps 
in part for legal convenience, so that its levels of regis-
tration must be treated with some caution.) 

Once the annual growth factors for each state were 
developed, they were combined as follows: 1980 scale 
factor = (0.93)(1+p)3(1+v)3  and 1985 scale factor = (0.77) 
(1+p)8(1+v)8. Annual population growth rate is denoted 
by p and annual growth rate for vehicle registrations per 
capita by v. 

Table 15 shows the population and vehicle registra-
tion growth rates, (l+p) and (1+v), respectively; it also 
shows the 1980 and 1985 scale factors obtained by com-
bining the three growth factors. These scale factors 
indicate the predicted motor fuel consumption in the given 
year, relative to the 1977 level. From Table 15, it 
seems clear that predicted growth is hardly pronounced. 
In fact, 11 states show declining levels of fuel consump-
tion in 1985 relative to 1977, and 21 show less than 10 
percent growth. 

If these predictions are combined with a continued 
erosion in.real gasoline tax rates, then real taxes col-
lected and, most likely, all highway revenues will be 
lower in 1985 than in 1977 for all states. (Recall that 
in the 1972-1977 period, real gasoline tax rates fell to 
about 0.7 of their 1972 level.) 

It seems to me, then, that a good case can be made 
for increased motor fuel taxes. I fear we may incur 
very real economic losses if continued disinvestment 
occurs in the highway network, and I think that outcome 
is quite possible. Thus, in an interview with former 
U.S. Secretary of Transportation, Brock Adams, this 
dialogue occurred (55): 

0: Your department acknowledged that highways are falling apart to- 
0.987 1.031 97.2 85.7 0.881 day faster than they can be rebuilt or replaced. Do we have more high- 
0.821 0.972 88.4 77.6 0.877 

ways than we can afford to keep up? 0.993 
0.999 

1.086 
0.922 

128.2 
180.2 

122.6 
156.3 

0.957 
0.868 A: Not if we shift our money away from building a great, new highway 

0.896 1.166 121.6 119.4 0.982 system and put it into repairing what we already have. 	Right now, we 
0.869 0.837 116.8 88.4 0.757 do not have the money to repair all the roads, and the old system of 
0.846 0.774 113.9 78.4 0.688 having the states pay for repairs has come to the point where governors 
1.055 1.182 229.8 231.5 1.008 say they Can't do it, either. 

1.321 1.148 450.2 412.6 0.916 
0.792 0.720 75.0 50.3 0.671 Secretary Adams was also asked if he advocated a 
1.415 1.097 89.0 89.0 1.000 higher federal gasoline tax, and he replied that he had 
0.808 0.758 120.7 84.2 0.697 
0.916 0.746 140.0 97.6 0.697 tried for 	increase 	five 	 in 1978, an 	of 	cents per gallon 

but Congress would not approve it (55). 	That inaction 

Region and State 

New England 
Connecticut 
Maine 
Massachusetts 
New Hampshire 
Rhode Island 
Vermont 

Mid-Atlantic 
New Jersey 
New York 
Pennsylvania 

East North Central 
Illinois 
Indiana 
Michigan 
Ohio 
Wisconsin 

West North Central 
Iowa 
Kansas 
Minnesota 
Missouri 
Nebraska 
North Dakota 
South Dakota 

South Atlantic 
Delaware 
District of Columbia 
Florida 
Georgia 
Maryland 
North Carolina 
South Carolina 
Virginia 
West Virginia 

East South Central 
Alabama 
Kentucky 
Mississippi 
Tennessee 

West South Central 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Rocky Mountain 
Arizona 
Colorado 
Idaho 
Montana 
Nevada 
New Mexico 
Utah 
Wyoming 

Far West 
Alaska 
California 
Hawaii 
Oregon 
Washington 

Table 14. Comparisons of deflated motor fuel tax receipts and total 
state highway receipts, 1972 and 1977. 

Figure 4. Current and expected future trends in U.S. fuel 
economy. 
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Table 15. Growth factors and predictions for 1980 and 1985 of 
motor fuel consumption relative to 1977. 

Region and State 

Growth Factors 
(1 + growth rate, 
1972-1977) 

Vehicle 
Population 	Registration 
Factor. 	Factor 

Predicted 
Motor Fuel 
Consumption 
Relative to 
1977 

1980 	1985 

New England 
Connecticut 1.002 1.022 0.997 0.927 
Maine 1.011 1.038 1.075 1.132 
Massachusetts 1.000 1.046 1.062 1.097 
New Hampshire 1.019 1.033 1.084 1.159 
Rhode Island 0.993 1.053 1.062 1.098 
Vermont 1.010 1.032 1.051 1.067 

Mid-Atlantic 
New Jersey 0.999 1.028 1.007 0.953 
New York 0.995 1.025 0.987 0.901 
Pennsylvania 0.998 1.053 1.080 1.148 

East North Central 
Illinois 1.000 1.040 1.046 1.052 
Indiana 1.002 1.041 1.055 1.076 
Michigan 1.003 1.034 1.035 1.024 
Ohio 1.000 1.039 1.040 1.039 
Wisconsin 1.005 1.018 0.996 0.925 

West North Central 
Iowa 1.000 1.030 1.016 0.975 
Kansas 1.005 1.018 0.995 0.922 
Minnesota 1.005 1.030 1.031 1.014 
Missouri 1.002 1.029 1.020 0.984 
Nebraska 1.004 1.018 0.994 0.920 
North Dakota 1.006 1.040 1.064 1.103 
South Dakota 1.003 1.036 1.044 1.047 

South Atlantic 
Delaware 1.004 1.026 1.015 0.973 
District of Columbia 0.983 1.018 0.933 0.776 
Florida 1.028 1.018 1.069 1.115 
Georgia . 1.013 1.021 1.028 1.005 
Maryland 1.004 1.035 1.045 1.051 
North Carolina 1.011 1.037 1.072 1.124 
South Carolina 1.014 1.030 1.058 1.087 
Virginia 1.015 1.030 1.064 1.102 
West Virginia 1.007 1.047 1.089 1.173 

East South Central 
Alabama 1.009 1.028 1.038 1.031 
Kentucky 1.009 1.035 1.061 1.093 
Mississippi 1.012 1.025 1.035 1.025 
Tennessee 1.011 1.044 1.092 1.181 

West South Central 
Arkansas 1.013 1.045 1.103 1.214 
Louisiana 1.010 1.035 1.062 1.096 
Oklahoma 1.013 1.027 1.046 1.054 
Texas 1.020 1.032 1.087 1.167 

Rocky Mountain 
Arizona 1.032 1.004 1.034 1.022 
Colorado 1.021 1.031 1.082 1.154 
Idaho 1.026 1.028 1.091 1.179 
Montana 1.012 1.032 1.059 1.089 
Nevada 1.035 1.030 1.126 1.282 
New Mexico 1.020 1.029 1.077 1.137 
Utah 1.024 1.017 1.051 1.068 
Wyoming 1.032 1.032 1.125 1.281 

Far West 
Alaska 1.046 1.067 1.292 1.852 
California 1.014 1.016 1.019 0.982 
Hawaii 1.019 1.012 1.019 0.983 
Oregon 1.017 1.018 1.031 1.013 
Washington 1.014 1.038 1.084 1.159 

paralleled thecongressional vote on a gasoline tax in-
crease in 1975, when an increase was also rejected. No 
doubt, tax increases pose political difficulties. But, 
drawing on the first section of this paper, in large part 
the difficulties seem a matter of perception. In the 
longer run, even motor fuel use has some responsive-
ness to price; thus, on the basis of statistical analysis, 
Greene found a highway gasoline price elasticity of 
-0.336, which means that a 10 percent increase in price 
leads to a 3.36 percent decrease in use of gasoline (56). 
This suggests that we would be better off with such 
tax increase: There would be some long-term reduction 
in energy use. 

The Energy Policy and Conservation Act of 1978 calls 
for the establishment of state energy conservation plans  

that will yield 5 percent reductions in all energy use 
for each state in 1980. The use of pricing, in the form 
of tolls or of higher motor fuel taxes, is conspicuously 
absent from the transportation components of those 
plans. Those transportation programs have been classi-
fied and the expected energy savings in 1980 totaled for 
each grouping (as of November 1978) (57). 

Of the 35 programs listed, eight account for 85 per-
cent of the nationally expected savings. The programs, 
the energy savings in 10'2  Btu, and the savings as a per-
centage of the U.S. total can be summarized as follows: 

1980 Energy 	Percentage 
Savings of U.S. 

Program 	. (1012 Btu) Total 

55-mph enforcement 52.44 12.5 
Automobile inspection 
and maintenance 22.43 5.4 

Right turn on red 6.85 1.6 
Carpool-vanpool 114.85 27.4 
Transit measures 45.35 10.8 
Driver education 49.66 11.8 
Code review 25.00 6.0 
Urban system planning 40.43 9.6 
All other programs 62.23 14.9 

The other programs include waste-oil reëycling,bicy-
des, truck freight movements, gasohol, radial tire 
promotion, and conversion of highway dollars to public 
transit. Most of the states projected the bulk of their 
energy savings from the carpool-vanpool program. How-
ever, several states put heavy reliance on other pro-
grams as indicated by the following: driver education-
Pennslyvania, fllinois, Indiana, Iowa, and Kentucky; 
transit measures-Kansas, Alabama, and Tennessee; 
automobile inspection-New Jersey, Minnesota, and 
Wyoming; and urban system planning-Florida. 

Some idea of the relative importance of the transpor-
tation programs in the states' conservation efforts is 
given in Table 16, which shows the ratio of 1980 expected 
energy savings to 1977 vehicle registrations (in million 
Btu per vehicle). Considerable variation occurs, with 
the District of Columbia, Wyoming, Florida, Nebraska, 
and New York apparently strongly reliant on the trans-
portation 

rans-
portation programs, while New Mexico, Ohio, West 
Virginia, Oklahoma, and California show little or no 
reliance on those programs. These transportation pro-
gram data are the bases for several critical comments. 

First, the numbers shown are likely to be preliminary 
and rough approximations, at best. For example, Penn-
sylvania attributed almost half its estimated savings to 
driver education, which seems rather optimistic given 
very low estimates for that program by other states. 

Second, the use of carpools and vanpools is inhibited 
by a variety of government regulations whose initial pur-
pose appears to have been to limit competition. Carl 
Rappaport of the U.S. Department of Transportation noted 
the following (58): 

Numerous legal and regulatory constraints, originally promulgated to 
protect the transit industry, now inhibit the development of vanpools 
even in low-density markets which cannot support conventional transit 
service. Insurance and workers compensation requirements appropriate 
to employer-employee relationships are inappropriately applied to pools 
of coworkers and/or neighbors. Prohibitions against jitneys and group. 
ride taxis virtually eliminate potentially energy-efficient modes of trans-
portation in many areas. Entry limitations on taxis prevent expansion 
of a mode which may be more energy-efficient than the alternatives in 
many jurisdictions. Economic and safety regulation of energy-efficient 
modes of commercial transportation indirectly benefits energy- inefficient 
private transportation by automobiles and trucks. 

It seems quite possible that deregulation of local and 
bus transportation might yield a success story parallel- 
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Table 16. Comparisons of 1980 energy savings from transportation 
programs to 1977 vehicle registrations. 

Region and State 

1977 Vehicle 
Registration 
(000s) 

1980 Energy 
Savings 
(1012 Btu) 

Million Btu 
per Vehicle 

New England 
Connecticut 2 089.7 12.10 5.79 
Maine 718.7 0.13 0.18 
Massachusetts 3 519.6 5.92 1.68 
New Hampshire 563.2 1.92 3.41 
Rhode Island 669.3 0.21 0.31 
Vermont 320.4 1.76 5.49 

Mid-Atlantic 
New Jersey 4 407.4 15.00 3.40 
New York 7 730.3 61.20 7.92 
Pennsylvania 8 101.8 40.63 5.01 

East North Central 
Illinois 6 861.1 13.94 2.03 
Indiana 3 586.0 5.52 1.54 
Michigan 5 986.1 30.50 5.10 
Ohio 7 504.3 1.90 0.25 
Wisconsin 2 667.1 8.91 3.34 

West North Central 
Iowa 2 221.9 6.84 3.08 
Kansas 1 892.8 9.91 5.24 
Minnesota 2 813.3 8.21 2.92 
Missouri 3 052.7 9.43 3.09 
Nebraska 1 207.7 9.38 7.77 
North Dakota 580.4 1.28 2.21 
South Dakota 560.7 1.05 1.87 

South Atlantic 
Delaware 373.9 0.51 1.36 
District of Columbia 260.7 8.26 31.68 
Florida 6 095.8 54.21 8.89 
Georgia 3 496.3 3.90 1.12 
Maryland 2 587.2 17.75 6.86 
North Carolina 4 079.3 6.93 1.70 
South Carolina 1 857.6 1.90 1.02 
Virginia 3 256.8 7.25 2.23 
West Virginia 1 136.4 0.03 0.03 

East South Central 
Alabama 2 673.6 9.80 3.67 
Kentucky 2 449.7 4.00 1.63 
Mississippi 1 494.0 1.63 1.09 
Tennessee 2 996.2 15.98 5.33 

West South Central 
Arkansas 1 422.8 1.84 1.29 
Louisiana 2 421.5 3.63 1.50 
Oklahoma 2 296.4 0.00 0.00 
Texas 9 489.1 0.42 0.04 

Rocky Mountain 
Arizona 1 554.2 1.62 1.04 
Colorado 2 162.9 6.84 3.16 
Idaho 717.6 0.19 0.26 
Montana 725.5 3.23 4.45 
Nevada 548.8 0.89 1.62 
New Mexico 907.1 0.00 0.00 
Utah 908.5 1.60 1.76 
Wyoming 376.0 5.31 14.12 

Far West 
Alaska 257.5 0.88 3.42 
California 14 958.0 0.03 0.00 
Hawaii 521.2 0.20 0.38 
Oregon 1 776.4 1.76 0.99 
Washington 2 894.9 8.79 3.04 

ing that obtained from the recent deregulation of air 
transportation. 

Finally, energy conservation plans and programs 
often run the risk of suboptimization, which is another 
way of saying penny-wise and pound-foolish. If we focus 
only on the objective of reducing energy use and neglect 
what we give up when we save energy, we can lose more 
of other good things, in value terms, than we save in 
energy. As a case in point, Charles Lave estimates 
that the 55-mph speed limit costs about $1.3 million per 
life saved and wonders whether that trade is a bargain 
(57). Generally, it is likely that the saving varies be-
tween states. This suggests that cost-benefit evaluations 
would give us a better basis for policy. Further, there 
seems to be a great deal to be said for the application 
of cost-benefit analysis to energy conservation programs 
in transportation. I suggest that higher prices (by way of  

higher motor fuel taxes, in particular) ought to be one 
of the programs to consider. 
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Regulation and Deregulation 
John W. Fuller, National Transportation Policy Study Commission, Washington, D.C. 

Transportation in the United States is subject to eco- 	pursuit of numerous desired ends. This paper de- 
nomic and social regulation of bewildering complexity 	scribes the nature of current state- and federal-level 
and is administered by a variety of institutions in 	transportation regulation, especially economic regula- 


