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Ruminants and a Bit of Rumination 

Excerpts from notes for speech by 

Ernest T. Baughman, President 
Federal Reserve Bank of Dallas 

At Alpine, Texas, on the occasion of a 
Meeting of the Board of Directors of the 
EI Paso Federal Reserve Bank Branch 

September 15, 1977 

I am happy to have this opportunity to meet with 
fann, ranch, business, banking, and community 
leaders of the Alpine area of Texas. The Boards of 
Directors of Federal Reserve banks and branches 
occasionally meet in communities away from the 
Reserve office city, and this is one of those occasiofUl. 
Such meetings enable Federal Reserve directors and 
officers to have direct, faee-to-face conversations with 
local residents; to develop a better feel for the econ
omy of the area; and, in a sense, to report to the 
comDlWlity on Federal Reserve responsibilities, activ
ities, services, and problems. 

AB you know, Gage Holland of this community is 
Chairman of the Board of Directors of the Federal 
Reserve Bank Branch at EI Paso. He was appointed 
by the Board of Governors of the Federal Reserve 
System, located in Washington. At the end of this 
year, he will conclude his second three-year tenn and, 
therefore, will not be eligible for reappointment. The 
knowledgeable, public-spirited men and women who 
give of their time to serve as directors of the Federal 
Reserve banks and branches provide a very useful 
service to their country. They represent a broad 
range of businesses and professions, and their views 
on the state of the economy are considered carefully 
by the Board of Governors and Reserve Bank offi
cials in shaping monetary and credit policy. They 
also provide important advice and surveillance on the 
operation of the Federal Reserve banks and branches. 
Speaking as a longtime Federal Reserve Bank official, 
I would say to all past and present directors, "Thank 
you for your service"; and I would say to all you 
prospective directors, "When you are invited to serve 
as a Federal Reserve Bank director, I hope you will 
arrange to fit it into your schedule." 
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The title of my remarks this evening may appear a 
bit unusual, maybe even incongruous, as incongruous 
perhaps as raising rabbits and dogs in the same back
yard. I selected the title because we are meeting in 
an area where ruminant animals play an important 
role in the economy-and with the hope that we 
would find it interesting jointly to turn over in our 
minds a few thoughts about this nation's agricultural 
economy. Before doing that, however, I would like to 
comment briefly on two other mattera. 

The first is the origin and purposes of the Federal 
Reserve System. The Federal Reserve System was 
created by the Congress in 1913 to give the country 
an elastic currency, to provide facilities for discount
ing commercial paper, and to improve the supervision 
of banking. Over the years, economic stability and 
growth, a high level of employment, stability in the 
purchasing power of the dollar, and reasonable bal
ance in transactions with foreign countries have come 
to be recognized as primary objectives of govern
mental economic policy. The Federal Reserve con
tributes to attainment of the nation's economic and 
financial goals through its ability to influence the 
availability and cost of money and credit. 

As the nation's central bank, the System attempts 
to enswe that money and credit growth over the long 
run is sufficient to provide a rising standard of living 
for all. In the short run, the Federal Reserve seeks to 
combat inflationary or deflationary pressures as they 
arise, and as a lender of last resort, it utilizes the 
policy instruments available to it to forestall national 
liquidity crises and financial panics. 

The System was structured to provide strong 
regional representation of views from banking and 
other sectors of the private economy, while policies 
and operations are subject to overall direction by the 
Board of Governors in Washington. Finally, of 
cowse, the System, including the Board of Gover
nors, reports to and is subject to surveillance by the 
Congress of the United States. 

Second, the Federal Reserve System was carefully 
designed so as to be insulated to some significant 
degree from short-tenn political influences and to be 
able to carry on its responsibilities with an eye to the 
longer-tenn needs of the economy. From time to 
time, there have been proposals to expose the Federal 
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Reserve somewhat more to short-term political 
influences and to downgrade somewhat the emphasis 
on longer-term problem&-infiation, economic growth, 
and balance in international payments. Several such 
proposals are before the current Congress. These are 
fairly basic matters of broad public interest, and you 
may wish to explore them and crystallize a view as to 
whether they are in the best long-run interest of the 
country, if you have not done so already. 

Meeting with you in this predominantly agricul
tural area in Texas, I am reminded that agriculture 
has been much in the public eye recently. I am 
reminded also that this nation's agricultural sector 
has made an important contribution to the rise in the 
level of living in this country through many decades. 
During the past 20 years, for example, U.S. agricul
tural production increased 34 percent, while total 
population was increasing 27 percent. Crop produc
tion per acre, an important indicator of technological 
advance, rose 43 percent during the two decades. 
Over all, agricultural output per unit of all inputs-
land, labor, and capital-rose 36 percent. Farm 
employment, meanwhile, declined 56 percent, and 
production per hour of farm work rose nearly three
fold-291 percent. The rise in output per hour of 
farm labor has been roughly similar for livestock and 
livestock products and for crops. 

This is a very impressive performance. Agricultural 
efficiency has risen to such a degree that in 1976 only 
3.7 percent of total employment was on farms and 
ranches, down from 9.8 percent in 1956. In this region 
of Texas, a higher proportion of the labor force is in 
agriculture, but probably less than 15 percent. 

Possibly the greatest contribution the agricultural 
sector has made to the general rise in level of living 
during this period has been the release of 3 to 31h 
million workers from the production of agricultural 
commodities, thereby making them available for non
faIm employment. This is not entirely a net gain, of 
course, since with advancing technology, agriculture 
draws increasingly on products and services originat
ing in the nonfarm sector. Nevertheless, insofar as a 
nation can produce (or acquire through imports) its 
requirements for such basics as food, clothing, and 
shelter (or, for that matter, any other commodity or 
service) with a decreasing proportion of its total 
work force, it can utilize a growing proportion to 
enlarge and enrich the array of other goods and 
services that add to the quality of life. And higher 
levels of living are sought by peoples around the 
globe, rich and poor alike. Human wants are insa
tiable. Furthermore, human wants, economic in 
nature, are ful1illed only by ample supplies of goods 
and services. 
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There are those who believe agriculture has "shot 
its wad" -that the world is running out of new land 
usable for food production, that the weather is chang
ing for the worse, and that ceilings have been reached 
in technological advances. Such assertions are not 
new. They appear in the writings of preceding genera
tions much as they appear today. I suggest that such 
views will be proved wrong in the future, as they have 
been wrong in the past. It is a near certainty that 
technological advance will continue, that presently 
known teclmology will be applied more widely and 
more effectively, and that more land will be brought 
into production in this country and elsewhere. The 
current year's crops in the United States are pro
duced on about three-fourths of the land estimated 
to be adaptable to cultivation. It appears that for 
some years, at least, we will be up to our elbows in 
"surpluses," not scrounging for additional supplies. 

Furthermore, the capacity to support a population 
is a function of the type of diet as well as total pro
duction and numbers of people. In countries such as 
the United States, Canada, and Australia, grain pro
duction per capita is large (on the order of 2,500 
pounds in the United States). It is estimated that 
about 450 pounds of grain will supply as much as 
t~fourths of the minimum energy needs and a 
large part of the protein requirements of an adult per
son if the grain is consumed directly as cereal prod
ucts. With current production, the United States 
could easily support several times its present popu
lation of 217 million on a basically grain diet similar 
to diets in less productive countries. 

In high-income countries such as the United 
States, diets include large amounts of animal protein 
foods-meat, milk, and eggs. You may have heard 
suggestions that the consumption of animal protein 
foods be curbed so that more grain could be utilized 
directly for human consumption by populations hav
ing inadequate food supplies. This, in fact, occurs 
when grain supplies decline. It occurs tn response to 
price adjustments that flow from shifts in the supply
demand conditions in grain and livestock markets. 
Competitive markets in which prices are free to 
adjust are well equipped to direct grains into the 
products desired by consumers. This is an ongoing 
process involving the continuing production, storage, 
processing, and distribution of a flow of agricultural 
conunodities, without clear-cut beginning or end. It 
is a forward-looking process, and, of course, the 
future always holds much uncertainty. Hence, it is 
essential that prices be permitted to reflect the ever
changing conditions. 

It is unreal to view livestock products as "super
refined grain." Everyone in this audience knows that 



meat and other livestock products are not produced 
primarily by the feeding of rations rich in grains. 
Cows, for example, have the unique capability, as do 
other ruminants such as sheep, goats, and deer, to 
consume feedstuffs high in cellulose and low in energy 
and to produce protein from almost anything they eat. 
Hence, ranchers operate a fascinating "factory" in 
which so-called roughages not directly consumable 
by humans are converted by ruminant animals into 
high-quality human foods. While we may tip our hats 
on Sunday afternoons to the athletic prowess of the 
Dallas Cowboys or other similar organizations, we 
might appropriately pay our respects also to the abil
ities of the ruminant animals, which are able to har
vest enough vegetation from even the great "outdoor 
gymnasiums" in Southwest Texas and similar areas 
to sustain themselves and reproduce and thereby 
provide foods much desired by man. 

It is not generally recognized that grass and other 
forage are among the most important crops in the 
United States. In Texas, about 75 percent of all agri
cultural land is utilized for livestock production, and 
livestock provide more than half of the agricultural 
income. Beef and dairy products together provide 
about two-thirds of the protein consumed by humans 
in this country. And forage provides more than 75 
percent of the feed consumed by all beef cattle and 
65 percent of that consumed by dairy cattle. 

Over all, a continuing active demand for the major 
products of this Southwest Texas area appears to be 
assured. One potential source of competition is the 
salvage of crop residues in more intensive farming 
areas. Several studies have reported as much as 4 to 
6 tons per acre of forage from corn crop aftermath, 
and some observers believe there is as much as 2 
million tons of unutilized grain sorghum roughage in 
the High Plains of Texas alone--enough to support 
over 400,000 beef cows. But rising prices of fuel and 
labor probably will preclude any large-scale develop
ment of this potential supply of stocker and feeder 
cattle, for a considerable number of years at least. 

I see nothing in the agricultural outlook that indi
cates ruminant animals will decline in importance in 
U.S. agriculture or that livestock products will soon 
give way in any large measure to grains, fruits, and 
vegetables in our diets. Unless unwise policies in the 
United States and other countries preclude, I fore
see the ruminant animals becoming relatively more 
important. I foresee no persistent shortage of grains 
to supplement the extensive use of grass and other 
forage for livestock feeding in the United States. 
Finally, consumers, livestock producers, and govern
ment officials should recognize that livestock can and 
should serve as a giant cushion-a shock absorber i1 
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you will-between the fairly stable demand for food, 
on one hand, and the weather-induced variations 
in forage and grain supplies, on the other. The 
nation's livestock are, in a sense, a giant food reserve. 
Expanded grain storage programs can make some 
contribution also to the stabilization of grain supplies 
for human consumption but, probably, with some loss 
in total production and consumption of agricultural 
commodities. 

The level of living is raised by maximizing total 
production and, hence, total consumption of all 
commodities and services. Public and private policies 
in agriculture and all other economic sectors should 
promote maximum production. Insofar as special 
income programs may be needed, they should be 
designed so as not to restrain production and market
ing of goods and services. Hopefully, we will grad
ually remove the policies, practices, and institutional 
constraints that inhibit production, wherever they 
exist in the economy. Herein is to be found the road 
to economic growth and abundance with full employ
ment and without inflation. 

I have said nothing this evening not already known 
to you. My rationalization for these remarks: some
times it is helpful to recall simple fundamentals. I 
appreciate your patience and attention to these rumi
nations and hope that you have not been wondering, 
"Will he never lose his cud?" 

• 



Natural Gas-

The Case for Deregulation 

By D. K. Osborne 

Natural gas changes hands three times in its journey 
to the consumer: from producer to pipeline company 
at the wellhead, from pipeline company to local gag.. 
utility company at the city gate, and from gas utility 
to consumer at the burner tip. Each exchange takes 
place at a price set by government or at least greatly 
affected by government. State public utility com
missions regulate prices at the burner tip, the Fed
eral Power Commission (FPC) regulates prices at 
the city gate, and this Conunission also regulates 
prices at the wellhead for gas shipped interstate for 
resale. Wellhead prices of gas purchased directly by 
final consumers or consumed within the producing 
state are, for the present at least, determined by the 
market. But government regulation nonetheless 
affects these prices, just as SQueezing a balloon at 
one place affects the pressure at every place. 

Though the exact size of the total natural 
gas shortage is unknown, it is at least 8 
percent of current demand and may be as 
large as 67 percent. It lUIs resulted from 
government regulation of the wellhead 
przee. 

Government regulation seems to have worked tol
erably well at the city gate and burner tip. having 
there avoided both its Scylla of shortage and its 
Charybdis of surplus. All students of the industry 
agree that the gas utilities could handle all the gas 
their customers demand and that the pipelines could 
transport all the gas the utilities want if they could 
get it. But there is a serious shortage in production. 
For example, in the year ended August 31, 1976, 
interstate pipeline companies could acquire only 79 
percent of the gas they were committed to supply 
under "finn requirement" contracts (contracts con
taining no provisions for interruption of service in 

1. "Gas Supply lndicatoJ'8: A Quarterly Report of Natural 
Gas Trends in the United States, Second Quarter 1976," 
FPC N ews, December la, 1976, pp. 1-36. 
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return for a lower price), and this is only the visible 
part of the shortage.1 The invisible part consists of 
denials of new gas connections to potential customers 
and impending curtailments of service to present cus
tomers. Though the exact size of the total shortage 
is unknown, it is at least 8 percent of current demand 
and may be as large as 67 percent. It has resulted 
from government regulation of the wellhead price. 

Many observers vehemently deny that govern
ment regulation has caused the shortage. The short 
answer to this denial is the law of supply and demand, 
which implies that any deficiency of supply relative 
to demand will disappear if the price is permitted to 
rise. A rise in price decreases the amount demanded 
and increases the amount supplied, and if it is great 
enough, it will end any shortage. 

The FPC has not permitted the wellhead price of 
natural gas to rise enough to end the shortage. It has, 
of course, permitted the price to rise-to $0.42 per 
thousand cubic feet in 1974, to $0.51 in 1975, and to 
$1.42 in July 1976 (rising $0.01 quarterly there
after).2 But these prices were not high enough to 
equate demand and supply. 

This short answer has not convinced those who 
deny that government regulation has caused the 
shortage, for they have advanced their own more 
complicated explanations. These explanations place 
the blame on the exhaustion of reserves or monopo
listic restriction of production. However, these expla
nations find no support in the evidence. 

Are we running out? 

Natural gas, originating from the underground decay 
of organic materials, becomes potentially useful when 
trapped in porous rock by a covering shield of imper
vious rock. Most of this gas lies in small scattered 
deposits, but some of it congregates in large neigh
boring deposits called fields. The major known Ameri. 
can fields are in Alaska, Texas, Louisiana, Okla
homa, New Mexico, Kansas, and California. No one 

2. These prices are for "new" gas only. the definition of 
which changes from time to time. See, for example, "FPC 
Issues Opinion on Nationwide Ceilings Rates for New 
I~terstate Gas Sales," FPC News, November 5, 1976, 
pp.75-77. 



knows how much gas rests in these and Wldiscovered 
American fields. Geological estimates range all the 
way from 500 trillion to 6,500 trillion cubic feet of 
potentially recoverable gas. or 25 to 325 years' worth 
at current consumption rates.' 

The upper end of this range is no more comforting 
than the lower end is disturbing, for at neither end 
are we given a price. Unless a price is associated. with 
it, any estimate of the amount remaining is pointless. 
Ai; Morris Adelman has pointed. out on a number of 
occasions, the relevant questions are, first, what is the 
cost of extracting an additional thousand (or trillion) 
cubic feet and, second, what arc they worth to us?' If 
they are worth more than they cost, the industry will 
~xtract and sell them. If they are worth less, the 
mdustry will leave them in the ground. Long before 
the final thousand (or thousand trillion) cubic feet 
are extracted, their costs will far exceed their worth 
and we will have turned to energy sources that 
though more expensive than today's natural g~, will 
be cbeaper than the futwe's. When that day comes 
no one will pay a cent to learn how much gas re~ 
underground. Far from running out, we will never 
even know how much there is. 

Many of those who fear imminent exhaustion of 
natural gas have been alarmed by reserve figures. 
Upon learning that proved reserves are only 11 times 
current arulUai consumption, a person naturally tends 
to conclude that we will be out of natural gas in 11 
years. However, proved. reserves are not the amoWlt 
known to exist but the amount known to be worth 
producing at current production costs and selling 
prices. Any increase in selling price relative to pro
duction costs will increase proved reserves for it 
increases both the profitably exploitable f;action of 
known fields and the prospective rewards for finding 
new ones. A decrease in selling price relative to pro
duction costs will have the opposite effect. 

. P~ved reserves have declined relative to produc
tion smce the FPC began regulating the wellhead 
price in 1954, and they have declined absolutely since 
1971. These declines merely reflect the diminishing 
profit permitted by government regulation. And if, 
contrary to all experience with other physically finite 
resources, natural gas stocks were destined for 
exhaustion, proved reserve figures would not tell 
us when. 

3. See Kenneth K. Landes, ''The Estimation of Undiscovered 
Natural GM Supplies," in U.S. Federal Power Commis
sion, National Gm Survey (Washington. D.C.: Govern
ment Printing Office, 1973), 5: 237-56. 

4. See, ror enmple, M. A. Adelman, The World Petroleum 
Marke t (Baltimore: Johns Hopkins University Presa for 
Resources for the Future,1972), pp. 26-27. 
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Wellhead price is a small fraction of retail price, 
the rest being pipeline and distribution costs 
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Though the day of exhaustion will never come, the 
day of abandonment probably will. It will be brought 
near as the increasing cost of finding and extracting 
natural gas pushes its price up to the neighborhood 
of the next cheapest fuel's price. Hence only the 
prices of natural gas and its substitutes can tell us 
anything about the day of abandonment, and then 
only when they register real costs. Government
regulated prices, however, hide these costs instead 
of revealing them and thus tell us very little about 
the future of natural gas. 

It is possible to estimate the price that the market 
would establish for domestic natwal gas and to com
pare it with the price of the cheapest substitute. 
Liquefied natural gas, imported from abroad, is the 
cheapest substitute for use in home and factory fur
naces currently burning domestic natural gas. (Syn
thetic natural gas, produced from coal, is a widely 
discussed potential substitute, but it is more expen
sive than imported gas.) Recent contracts signed for 
liquefied natural gas call for a wholesale price (after 
regasification in the United States) of 84 to $5 per 
thousand cubic feet. While estimates of the market
detennined price of domestic natural gas vary consid
erably, the most believable ones cluster around $2 
per thousand cubic feet. The large difference between 
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these prices hardly suggests a short future for the 
domestic product. 

Far from being a cause of the cunent shortage, 
abandonment could turn out to be its effect. If gov
ernment regulation kept the price low enough to 
choke off all supply, consumers would be forced to 
use energy sources whose real costs exceed those of 
natural gas. This premature abandorunent would 
result, however, not from the real mealUless of nature 
but from the apparent largess of government. 

Is the producing sector monopolistic? 

Obviously, some 3,700 producers do not literally con
stitute a monopoly. 6 If so many have monopolistically 
restricted supplies, in order to force up the price, then 
they must be in collusion. 

Since the sine qua non of successful collusion is 
secrecy (it violates antitrust law), direct proof of its 
existence is not to be expected. Circumstantial evi
dence must serve, and it can come from three kinds 
of sources. First, the structure of the industry-that 
is, the number of producers, the concentration of 
sales and reserves among them, the substitutability 
of their products (not perfect, because of varying dis
tances from consuming centers), and the conditions 
of entry by new producers---can indicate the ease and 
likely success of collusion. Second, business prac
tices-the methods of determining price, the non
price terms and conditions of sale, and the respon
siveness of price and nonprice tenns to changes in 
market conditions-are usually, on the whole, either 
consistent or inconsistent with collusion. 

The leading students of the gas industry have 
thoroughly examined these first two sources. Here is 
what they fOWld. 

Leslie Cookenboo, Jr.: Not oruy is the degree of 
concentration low, it has decreased over time .... 
Such indications as we can find indicate that con
centration will continue low in the future. There 
is, therefore, every reason to expect pricing to 
remain competitive. 

Edward J. Neuner: As far as the facts and analyses 
of this study have been able to show, the requisite 
condition of monopoly is difficult to find. 

James W. McKie: The eJ(ploratory stage of the 
industry ... exhibits no artificial impediments to 

5. The number o{ producers selling to interstate pipelines in 
1968 was 3,729. See Clark A. Hawkins, "Structure of the 
Natural Gas Producing Industry," in Keith C. Brown, 

6 

ed., Regulation of the Natural Gas Producing Tndustry 
(Baltimore and London: Johns Hopkins University Press 
for Resources for the Future, 1972), pp. 137·68. 

the optimum adjustment oC discovery to demand in 
the long run. 

Paul W. MacAvoy: As has been suggested by this 
Jong analysis of price fonnation in the 19508, gas 
markets were diverse in structure and behavior, 
and were generally competitive or were changing 
from monopsony toward competition. 

Clark A. Hawkins: The economic studies conducted 
in the late 19508 led to the conclusion that monop
oly did not exist in field markets. The structure of 
the industry does not seem to have changed sub
stantially since then, with the exception that the 
intrastate market may now be more important. e 

It is possible that these conclusions are mistaken; 
but the authors have explained their methods, 
assumptions, and sources of data, so that any inter
ested person can refute them if he is able. Proponents 
of the monopoly explanation have not done so. 

The third source of circumstantial evidence rests 
on the following considerations. Suppose for the sake 
of argument that gas producers-at least the dozen 
largest of them, who provide half the sales to inter
state pipelines-are indeed collusively restricting 
supply. This restriction keeps the price above their 
incremental costs, thus creating what looks to each 
of them like a profit gap. If all were to try to fill this 
gap by producing more, they would only destroy it 
by the weight of supply. But if anyone of them could 
rely on the continued restrictions of the others. his 
additional supply would not change the price percep
tibly. Instead of destroying the gap. he could fill it 
with profit. 

Since no colluder could expect his fellows to con
tinue their restrictions if he openly relaxed his own, 
each is tempted to offer secret discounts, rebates, 
kickbacks, and other special concessions to the buy~ 
ers most sensitive to price. The more the collusive 
price exceeds incremental cost, the stronger is the 
temptation to undercut it. The only cOWlterforce to 
this temptation is the risk of detection and punish
ment by the other colluders. Hence colluders are con-

6. See: Cookenboo, Competition in the Field Market for 
Natural Gas, Monograph in Economics, Rice Institute 
Pamphlet, vol. 44, no. 4 (Houston, 1958), p. 81; Neuner, 
The Natural Gas IndU8try: Monopoly and Competition in 
Field Markets (Norman: University of Oklahoma Press, 
1960), p. 280; McKie, "Market Structure and Uncertainty 
in Oil and Gas Exploration," Quarterly Jounml of Eco
nomics 74 (1960): 571; MacAvoy, Price Formation in 
Natural Gas Fields: A Study of Competition, Monopsony, 
and Regulation. Yale Studies in Economics, no. 14 (New 
Haven and London: Yale University Press, 19{i2) , p. 265; 
and Hawkins, "Structure of the Natural Gas Producing 
Industry," p. 160. 



The curse of getting what you ask for 

The Natural Gas Act of 1938 gave the Fed
eral Power Commission authority to regu
late the transportation and sale in interstate 
commerce of natural gas for resale but ex
plicitly stated that "the provisions of this 
Act ... shall not apply ... to the production 
or gathering of natural gas." The FPC, in
terpreting wellhead sales as part of the pro
duction and gathering of natural gas, pro
ceeded to regulate the prices and services 
of pipeline companies but left wellhead 
prices of independent producers to be deter
mined by free contracts. 

The Supreme Court, in the PhiUips case 
of 1954 (PhilUps Petroleum Company v. 
Wisconsin et al.), held that field sales of in
dependent producers in interstate commerce 
were under FPC jurisdiction. Congress 
overthrew this decision in 1956 by passing 

stantly assessing their chances of escaping pwrish
ment by their fellows, constantly wondering if their 
fellows are undercutting them, and constantly weigh
ing the risks of price cutting against the rewards. 

If the history of collusive agreements teaches us 
anything, it is that even elaborate enforcement 
machinery will not keep all parties from breaching 
the agreement. The temptation will be too strong for 
some. To give just one example, the International Air 
Transport Association, the cartel that controls fares 
for international air travel, is continually plagued by 
secret discounts, rebates to travel agents, the sale of 
peak-season tickets for oft-season fares, and the sale 
of tickets for ordinary journeys at excursion rates. 
These breaches occur despite the organization's 
active Breaches Commission, which in 1974 levied 
fines totaling $1.9 million.1 

Under-the-table discounts and other concessions to 
buyers, then, are the inevitable concomitants of collu· 
sion, and they give us a simple test of the monopoly 
thesis: if no surreptitious discounts or payments have 
occurred in the field marketing of natural gas, it fol
lows that no collusion exists. But apparenUy there is 
no record of anyone alleging such occurrences, or 
even any TUmors of them. All three sources of circum
stantial evidence thus point to the same conclusion. 
Monopoly cannot account for the shortage. 

7. Aviation Week and Space Technology. October 6, 1975, 
p.26. 
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the Harris-Fulbright Bill. However, when it 
was revealed that an oil company represen
tative had offered a bribe to a senator for his 
vote, President Eisenhower vetoed the bill. 

In 1972 the Senate Commerce Committee 
began to hold hearings on deregulation of 
natural gas but reported no legislation be
cause of strong opposition. In 1975 the full 
Senate passed a bill providing for the grad
uallong-term end to government regulation 
of "new" gas from onshore reserves and of 
all offshore gas after five years. But in early 
1976 the House voted 205 to 201 to continue 
government regulation. The representatives 
of New York and Pennsylvania wanted its 
continuation more than most and voted for 
it 44 to 16. Last winter, the shortage hit 
their states the hardest. 

Should government regulation be continued? 
It is often said that while government regulation may 
have caused the shortage, the proper action is not to 
end the regulation but to improve it. The stated rea
sons for this proposal are fears of "unconscionably" 
high prices and "windfall" profits, which stem from 
the belief in imminent exhaustion and monopolistic 
control. As we have seen, these fears are groundless. 
But let us look beyond the so-called reasons for con· 
tinued government control to its consequences. 

What will happen if the FPC continues to control 
wellhead prices? There are three possibilities, depend
ing on whether the FPC sets the price below, above, 
or at the market-determined level. 

First, if the FPC continues to keep the price below 
what the market would set, then the shortage will 
continue. The Federal Government will then decide 
who is to get all the natural gas they want and who 
is not. The decisions will be described in terms of 
rationing or "sharing the burden equally," but these 
words cannot change the fact that those whose 
demands are relatively small will get all the gas they 
want while those with larger demands will not. The 
latter will turn to alternative sources of energy, the 
price of which exceeds the market-determined price 
of natural gas. The cheaper source will remain in the 
ground while the more expensive sources are used; so 
the consequences are greater government power and 
increasing waste of resources. 
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Second, if the FPC sets the price above what the 
market would set, then the shortage will disappear
probably to be replaced, however, by other problems. 
The amount of natural gas offered for sale will exceed 
the amount demanded. In a free market, this excess 
supply would drive the price down to the market's 
level, thus sopping up the surplus. But in govern
ment-regulated markets, prices set above the market 
level tend to become price floors. To give only two 
examples: the Interstate Commerce Commission and 
the Civil Aeronautics Board, which were established 
to restrain the prices of interstate surface transport 
and air travel, respectively, now keep those prices 
above the market-determined levels. The Civil Aero
nautics Board, for example, reports that in 1975 it 
instituted 100 formal proceedings against "price cut
ters," obtaining fines totaling $556,594.! No one 
expects a similar development in government regu
lation of natural gas. Neither did anyone expect it 
in transportation. 

Third, if the FPC manages to duplicate the mar
ket price exactly, then it will avoid both shortage 
and surplus. This result is desirable for deeper rea
sons than the avoidance of shortage or surplus. When 
a competitive industry avoids producing too much or 
too little in terms of consumer demands, it produces 
the proper amoWlt in terms of efficient resource allo
cation. Price equals the incremental cost of produc
tion (including the necessary return to investment 
and risk bearing), thus truly reflecting the alterna
tive goods we forgo when buying the product. Con
sumers need not worry whether they are using more 
than their fair share, for they pay what the product 
is worth in terms of other goods. e 

The historical record offers little hope that gov
ernment regulation could accomplish this desirable 
result. But set the record aside. Assume that the 
FPC would get the price exactly right, thus avoid
ing both shortage and surplus. Then its regulation 
would be completely superfluous, for it would have 
accomplished precisely what the market would do 
on its own. 

It should not be supposed that the ill effects of 
government regulation issue from incompetence. The 

6. See The Civil Aeronautics Board Reports 10 Congress, 
FY 1975 (Washington, D.C.: Goverrunent Printing Office, 
(1976]). p. 55. 

9. This result-one of the most powerful in economics-must 
be qualified if producel"'S or consumers use resources 
whose costs do not appear in the price of the product. as 
when hurning coal we use some of the clean air without 
paying (or it in the price of coal. This qualification does 
not apply to natural gas. 
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typical regulator is at least as competent and honest 
as the typical citizen. But he has an impossible task 
when trying to regulate so competitive and complex 
an industry as natural gas. He is in the position of a 
man faced with a difficult problem, blessed with 
access to a powerful computer (the market), but 
instructed to ignore the computer and solve the prob
lem in his head. There should be no surprise at his 
failure. The fault is not in him but in his instructions, 
not with the regulator but with the regulation itself. 

Consequences of ending government regulation 

A change from government regulation to market 
determination would end the shortage. The market 
would raise the price above the FPC's current ceiling, 
thus stimulating producers to increase their supplies 
and consumers to decrease their demands. But the 
end of the shortage would enable some consumers to 
buy natural gas more cheaply than they now buy 
other fuels. Hence, though the price of natural gas 
would rise, the average price paid for fuel might 
actually fall. 

The end of the s!wrtage would enable 
some consumers to buy natural gas more 
cheaply than they now buy other fuels. 
Hence, though the price of natural gas 
would rise, the auerage price paid for fuel 
might actually fall. 

Of course, not all gas would change hands at the 
same price, any more than it does now. At any given 
moment transactions would occur within a range of 
prices, depending on such objective factors as dis
tance from the city gate,length of contract periods, 
and renegotiation clauses and on such subjective fac
tors as expectations and business judgment. The 
force of these factors is indicated by the range of 
new-contract prices in the intrastate market during 
the first quarter of this year-from $0.19 to $2.39 
per thousand cubic feet, averaging $1.84. "The" 
market-clearing price is a convenient fiction, to be 
thought of as an average of figures that might differ 
by a factor of 15. 

Estimates of the market-clearing price vary con
siderably. Robert Pindyck, a close student of the 
industry, estimates it to lie between $1.82 and $2.04 



The necessary rise in price of natural gas depends on the size of the shortage 
and the responsiveness of supply and demand to price 

(A) (8) s 

p p 

O,L------------oO"-U_ANU-TNrrvn; o QUANTITY o QUANTITY 

ELllillNATtoN OF SHORTAGE 
OF size h ReOUIRES PRICE 
TO RISE BY to p. 

WITH DEMAND ANO SUPPlY MORE 
RESPONSive TO PRICE BUT WITH A 

SHORTAGE THE SAME SIZE AS IN 
PANEL A, to p IS SMALLER. 

WITH A LARGER SHORTAGE BUT THE 
SAME RESPONSIVENESS OF oeMAHO 
AND SUPPLY AS IN PANEL B. to P 

IS LARGER 

per thousand cubic feet. 10 A group of economists at 
the Federal Energy Administration estimates it to be 
$2.42.11 A study released this June by the Library of 
Congress gives a range of $2.50 to $3.25.12 Many more 
could be cited. My own calculations (explained in the 
accompanying appendix), though based on a com
pletely different approach, produce an estimate very 
close to Pindyck's. 

Four things should be kept in mind when contem
plating the implications of these estimates. 

First, the lower estimated prices no more 
strengthen the case against government regulation 
than the higher ones weaken it. The height of the 
market-clearing price, while of primary importance to 
our pocketbooks, is irrelevant to the case. This price 
would measure social cost, and that is what we must 
payor go without. Government regulation cannot 
pennanently get energy to us more cheaply, all costs 
considered, than competitive markets do. It can, how
ever, get it to us more expensively, and now does so. 

10. The estimate was $1.60 to $1.80 in 1975 prices, to which 
we have applied the subsequent 13.4-percent increase 
in the consumer price index. See Robert S. Pindyck, 
"Higher Energy Prices and the Supply of Natural Gas" 
(Mimeographed paper, Massachll.'letts Institute of Tech
nology, 1976), p. 23. 

11. See U.S. Federal Energy Administration, Natural Gas 
Deregulation Analysis, report no. FEA/ B-76/ 404 
(Springfield, Va.: Department of Commerce, National 
Technical Infonnation Service, 1976), p. 2. The estimate 
was $2.13 in 1976 prices. 

12. Reported in Oil Daily, June 27, 1977, p. 1. 
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Second, while prices would ultimately rise by 
approximately equal amounts at the wellbead and 
the burner tip, their full rise at the burner tip would 
take one to two decades. The 10- to 20-year contracts 
characteristic of the industry mean that, in a given 
year, pipeline and utility companies take delivery of 
gas purchased up to 20 years previously, at prices 
reigning then, Their raw material costs, which the 
regulators allow them to pass along to their cus
tomers, therefore depend more on previous than on 
current prices. This slow "rolling in" of new-contract 
prices gives consumers time to adjust by increasing 
the insulation of their buildings and installing more 
efficient equipment, thus lightening the blow_u 

Third, the full responses of consumers and produc
ers to price changes take time, so that the estimated 
free market price would be achieved only gradually, 
(In the short run, it might well be somewhat higher, 
the upper limit being set by the price of oil and 
imported liquefied natural gas.) Estimates of the 
time lapse between the end of regulation and the full 
adjustment of the market range upward to 10 years. 

While consumers can immediately raise their ther
mostat settings in summer and lower them in winter, 
their strongest response will be to insta1.l more effi-

13. Renegotiation clauses in BOme e:risting contracts will 
force pipeline and utility companies to increase their 
payments for BOrne previously purchased gas. But the 
limits on these increases mean that "rolling in" will 
remain as significant a factor in the future as it has been 
in the recent past. 
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cient heating systems and better insulation. These 
responses have already begun, in numbers that would 
surprise those who habitually deny any flexibility in 
the demand for natural gas, but the responses are far 
from complete. a It is only in the last few years that 
gas bills have risen enough to make it rational for 
most people to insulate their buildings or replace 
wearing-out appliances with new models that are 
cheaper to operate but more expensive to buy; and as 
we all know, we tend to put these things off longer 
than we should. Moreover, the practice of rolling in 
new-contract prices delays the signal to which we 
respond. 

Producers, though they would get their signals at 
once, could complete their responses only with a 
delay. The initial response would be limited to the 
amount of gas in known fields that higher prices 
would immediately convert to proved reserves. The 
larger response would be in exploration and the 
development of new fields. Both activities take time. 

Exploration is, of course, a risky activity, resulting 
more often in failure than in success; but it is by no 
means a blind search. Through surface features and 
known or conjectured structural characteristics, pro
ducers can judge the probability that a parcel of land 
contains economically recoverable hydrocarbons. 
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Appendix 
Estimating the market price 

To estimate the market-determined price of 
natural gas, we use the formula: 

~p k 
p=(l k)e~+red 

where p is the current wellhead price, k is 
the shortage expressed as a ratio to current 
demand, e. is the elasticity of supply, r is the 
ratio between percentage changes in retail 
and wellhead prices, and ed is the elasticity 
of demand in tenns of retail prices.1 The 
value of r is considerably less than 1. Be
cause pipeline and distribution costs account 
for the lion's share of the retail price, any 
given percentage change in wellhead price 
results in a smaller percentage change in 
retail price. 

Into this formula let us insert "best case" 
and "worst case" estimates, as well as 
more plausible estimates, of the shortage 

They hold portfolios of prospects of varying promise 
(obtained through leases at varying prices) and will 
extend their search further into the less promising 
prospects the higher is the wellhead price relative to 
drilling costs. And by drilling several prospects, they 
raise the probability that at least one will payoff. 
When they have found paying fields, they will need 
additional time to develop them. Hence considerable 
time elapses between a rise in the wellhead price and 
the full supply response that it elicits. 

Fourth, the greatly differing estimates of the 
market-clearing price are instructive. Here we see 
careful and competent economists, well acquainted 
with the industry and well versed in economic and 
statistical analysis-as able, we may suppose, as the 
FPC-studying the same problem and coming to 
markedly different conclusions. It is precisely because 
of these differing opinions that we need markets. A 
free market in natural gas would establish the price 
that all the experts are trying to estimate. No other 
source can give it. 

14. In Dallas, (or example, customel'8 must wait four weeks 
for an estimate of insulation costs by one large supplier 
and three months for installation by another. 

and elasticities. The best case has the small
est shortage and largest elasticities, thus 
implying the smallest price increase. 

Shortage (k). The shortage is at least 8 
percent of current demand and at most 67 
percent but more likely to be 40 percent. We 
get these estimates as follows. 

The lower bound on the size of the abort
age is this year's expected curtailments, or 
1.66 trillion cubic feet (Tcf). If that is the 
shortage, then current demand equals 1.66 
Tcf plus this year's expected production of 

1. The formula follows (rom the market.cJ.earing 
condition 

118+I1D=D-8 
and the definitions 

e. = 48/8, e.= 4D/ D ,and k= ~ 
4p/ P rtlp / p D 

Solve the definitions (or 68, !J.D, and D-8, re
spectively; substitute the results into the mar
ket-clearing condition; and simplify to obtain 
the formula. 



19.40 Tef, or 21.06 Tef. Relative to this de
mand, the shortage is 8 percent. 

To get the upper bound, we must assume 
that commitments to all buyers in the regu
lated sector will eventually cease if govern
ment regulation continues, leaving that en
tire sector unserved. In the midsixties, 
before shortages appeared, this sector's de
mand was about two-thirds of the total. It 
is less than that now, for demand in the 
nonregulated sector has grown relative to 
it-partly because many industrial users 
have moved into the producing states to 
assure supplies. But we want the upper 
botmd, so assume that regulated demand is 
still two-thirds of the total, which would 
make the shortage 67 percent. This estimate 
is scarcely believable because new commit
ments are, in fact, being made in the regu
lated market even though the average price 
is lower than in the intrastate market. But 
it gives us the largest conceivable estimate, 
not the most believable one. 

For a more believable estimate, first di
vide total present demand, D, into two 
parts, DR and DN , according to whether the 
associated sales are or are not under Federal 
Power Commission regulation. Similarly di
vide total present supply, S, into the corre
sponding parts Sa and SN. Since there is no 
shortage in the nonregulated part, we have 
DN = SN. As a ratio to total demand, the 
shortage is (Da-Sa) / (DR + DN ). Letting 
DR = aDN and Sa = bSN (= bDN ), the rel
ative shortage becomes (a - b) / (a + 1). 
Here a is the ratio of regulated to nonregu
Jated demand, and b is the ratio of the cor
responding supplies. Regulated demand is 
now perhaps 60 percent of the total, or 
somewhat less than in the midsixties. This 
implies an a of 0.6/0.4 = 1.5. AB to b, we 
note that regulated new-contract sales con
stitute about a third of all new-contract 
sales, implying b = 0.5.1 Hence we have 

2. Nearly all the new interstate sales are from 
offshore wells, most of which are required by 
law to supply their gas to the interstate market. 
This helps to explain the relatively high value 
of b, despite a relatively low price in the regu
la ted market. Regulated shipments are an even 
larger frac t ion of all shipments. But shipments 
are determined largely by previous years' new
contract sales and hence are not a good measure 
of current decisions with regard to supply. 
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(1.5 - 0.5) / (1.5 + 1.0 = 40 percent as a 
plausible estimate of the shortage relative to 
total demand. 

Elasticity of supply (e. ) _ Erickson and 
Spann, two close students of the industry, 
believe the supply elasticity lies in the range 
from 0.1 to 1.0, with 0.5 most likely.' Some 
Federal Energy Administration economists 
calculate a higher upper bound of 1.6 but 
give a central estimate close to the 0.5 of 
Erickson and Spann." Hence it appears that 
e, is at least 0.1, at most 1.6, and likely to 
be 0.5. 

Elasticity of demand (red). Information 
about demand elasticity is even scarcer than 
the preceding. Normally, we obtain it by ob
serving purchase responses to price changes 
in free markets. The gas market is not free, 
and as it does not register the entire de
mand, it cannot suggest elasticity. We will 
arbitrarily take 0.1 as the lower bound on 
red and 0.44, the largest estimate we have 
seen, as the upper.& For the "most likely" 
value we take the simple average, 0.27. 

The estimates are collected in the accom
panying table. The "best case" estimates are 
those that would produce the smallest in
crease in price. From all possible combina· 
tions of cases, the formula produces 27 
estimates of the percentage by which the 
wellhead price would rise. Price would rise 
4 percent if all "best case" estimates are 
assumed, 500 percent with all "worst case" 
estimates, and 70 percent with the "most 
likely case" estimates_ 

If there were a single current price that 
had been in effect for a long time or if pro
ducers and consumers rapidly completed 
their responses to price change, we could 
simply apply estimated percentage increases 
to the current price to obtain estimates of 

8. Edward W. Erickson and Robert M. Spann, 
"Supply Response in a Regulated Industry: 
The Case of Natural Gas:' BeU Journal 0/ Eco
nomics and Management Science 2, no. 1 
(Spring 1971), p. 117. 

4. U.S. Federal Energy Administration, Natural 
Gas Deregulation Analysis, report no. FEAI 
B -76 / 404 (Springfield, Va.: Department of 
Commerce, National Technical Information Ser
vice, 1976), p. 50. 

5. In Federal Energy Administration, Natural Gas 
Deregulation Analysis (p. 50), .44 is the single 
estimate given. 
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the market-clearing price. In fact, there are 
interstate and intrastate prices, both hav
ing risen substantially in recent years, and 
responses to them take considerable time; 
so present quantities demanded and sup
plied are responses to all prices of the past 
several years. Although the present amounts 
correspond uniquely to a price in the sense 
that the completion of all responses to that 
price entails the present amounts, the fig
ures do not tell us what that price is. Hence 
we cannot be sure of the base to which the 
estimated percentage increase applies. Sev
eral cases can be made. 

The best case from the consumer's view
point would be that present amounts sup
plied and demanded have not yet responded 
to recent price increases but have been de
termined by prices established as long as 
five years ago. This is not likely but merely 
sets a lower bound for the base. In fact, after 
a period of remarkable stability from 1965 
through 1972, footage drilled jumped about 
35 percent in 1973 and has continued ris
ing since. And well completions jumped 25 
percent in the same year after a similar 
period of relative stability.G 

The average new-contract price five years 
ago was $0.34 per thousand cubic feet. To 
use it in our model, we have to correct it 
for subsequent rises in prices generally. 
Since the consumer price index has risen 45 
percent since mid-1972, the "best case" base 
price is $0.49 in CUlTent dollars. 

The worst case would be that all re
sponses to all previous prices are complete, 
so that present amounts supplied and de
manded correspond to the average newly 
established price. Since two-thirds of new 
gas moves intrastate, at a current average 
new price of $1.84, and one-third moves 

6. American Gas Association, His torical Statistics 
0/ the Gas Utility Industry, 1966-1975 (Arling. 
ton, Va., 1977), pp. 19-23,28. 

ESTIMATES OF NATURAL GAS SHORTAGE 
AND SUPPLY-DEMAND ELASTICITIES 

MOlt 

' n' likely WOrtt 
f"lICtor cu. e ... ce •• 

Shortage, k (ratio 
to present demand) .08 .4. .67 

Supply elasticity, e., ... 1.60 .50 .1. 
Retail demand 

elasticity, red ........ .44 .27 .1. 

interstate, at about $1.46, the weighted. 
average new-contract price is $1.71. This, 
of course, is an upper bound on the base 
price, for it completely ignores the response 
lags. 

The preceding are extremes and scarcely 
believable. The base we want is surely closer 
to the average of the 1972 and 1977 prices 
than to either alone. This-$1.10--is, of 
course, a very uncertain guess. 

We now have a range of estimated. base 
prices, $0.49 to $1.71, centering on $1.10, 
to which we can apply the estimated in
creases ranging from 4 percent to 500 per
cent, 70 percent being most likely. Implied 
estimates of the market-clearing price range 
from $0.51 to $10.26. 

The low end of the range is barely credo 
ible, mainly because it follows from an 
ahnost certain underestimate of the short
age, The upper end is far higher than the 
prices of many substitutes and hence unbe
lievable. The most believable single figure 
is the product of the most likely base 
($1.10) and most likely increase (70 per
cent), or $1.87. But the uncertainty sug
gests a range of perhaps 20 percent around 
this figure, or $1.50 to $2.25. 

Even a betting man would be rash to put 
his money on these estimates. Market par
ticipants, of course, crumot avoid betting. 
Neither can the government if it continues 
to regulate the price. But people in the 
market bet with their own money. The gov
ernment bets with ours. 



Air Pollution-

Quality of Air over Texas 
Looms as Factor in Growth 

By Billings D. Barnard 

Wind, once only a discomfort to life in Texas, has 
been seen for a long time now as a reason for com
panies locating here. 

Whether so hot it parches com in the field or so 
cold it sets cattle drifting, wind clears the air. And 
even when it brings dirt boiling down off the steppes 
of the Rockies, the dirt is not the kind the government 
considers unhealthy. 

Air over half the United States is so dirty that 
tight restrictions have been imposed on construction 
of new plants. In some areas, a company can build 
only if it modifies enough other facilities to eliminate 
more pollution than it will create. 

The air is pretty dirty in some parts of Texas. It is 
especially dirty when conditions are right over the 
concentration of processing plants on the Gulf Coast. 
And faced with restrictions against pollution, some 
companies have had to pull back from plans to build 
in Texas. 

NATIONAL AIR QUALITY STANDARDS 

Pollulant 

Particles (Micrograms) 
Primary 

Secondary 

Sulfur oxides (Micrograms) 
Primary ........... . 

Secondary . . 

Carbon monoxide 
(Milligrams) ....... . . 

Pe, cubiC mete, 01 air 

75 (annual geometric mean) 
or 260 in 24 hours not more 
than once a year 
60 (annual geometric mean) 
or 150 in 24 hours not more 
than once a year 

aD (annual arithmetic mean) 
or 365 in 24 hours not more 
than once a year 
1,300 in 3 hou rs not more 
than once a year 

10 in a hours or 40 in 1 
hour not more than once 
a year 

SOURCE: U.S. Enwj,onmenlal Protection Agen~y. 
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On the whole, however, plant expansion in Texas 
has been held back far less than in other states. And 
wind makes only part of the difference. 

Gas and growth 

Much of the expansion in Texas has been due to the 
availability of natural gas. Cleaner burning than 
other fuels, gas is still widely used in Texas, making 
pollution standards fairly easy for most companies 
to meet. Gas prices have been generally higher here 
than in the regulated interstate market. And they 
are going up. But supplies have been more depend
able. And big users have often been able to negotiate 
better prices than they could get in other states. 

What natural gas-along with other factors-has 
meant for Texas shows up in a recent forecast of 
construction. Prepared by McGraw-Hill, this forecast 
lists Kentucky and Permsylvania among the ten 
states with the most construction of manufacturing 
plants to be started over the next three years. 

But tabulation of plans for new plants in PeIUlsyl
vania, where most of the industrial production is 
fueled by coal, does not amount to a tenth of the 
spending expected on plant construction in Texas. 
And in Kentucky, a big coal-producing state, plans 
call for still less building. 

Some of the biggest manufacturing states do not 
even rank among McGraw-Hill's top ten. The only 
states, in fact, that come close to being in the same 
league with Texas are also gas-producing states, like 
New Mexico and Louisiana. 

Energy. __ 

Some of the sectional advantages in natural gas, 
however, are slipping away. And as reserves decline, 
more will go, almost regardless of the energy pro
gram the government puts into effect. 

It is doubtful that all the advantages will be lost 
anytime soon. Fully a third of the country's gas 
reserves are in Texas. And even with removal of the 
price differences that have encouraged the sale-
and, therefore, use-of gas within the state, these 
reserves are bound to figure in Iocational choices for 
a long time to come. 
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That is because Texas also has nearly half the 
country's pipelines. The only practical way to move 
gas, pipelines fix the choices of locations that can be 
used without enormous additional investment. 

But with the increase in gas prices-and the 
Texas Railroad Commission trying to curb use of 
natural gas as a boiler fuel-industries in Texas 
are shifting to other hydrocarbons. Utilities are 
converting to coal. And much of the expansion in 
petrochemicals is based on imported oil. 

The role of natural gas in attracting industry to 
Texas will clearly diminish over time. 

... and the environment 
Meanwhile, studies show it is no longer enough for 
pollution to blow away. Much of the dirt in the air 
over New York, for example, has been traced to 
origins hundreds of miles away. 

And worse, it has been found that some pollution 
does not break up in the atmosphere, as was once 
assumed. Since the late 1950's, the amount of carbon 
dioxide in the atmosphere has increased 5 percent. 

That is according to the National Academy of 
Sciences, which figures that continuation of this 
buildup could eventually cause global changes in 
climates. The academy's report suggests that as 
carbon compounds released in combustion accumu
late in the atmosphere, they could raise the earth's 
temperature-eventualiy warming the oceans, rais
ing their levels, and changing rainfall patterns. 

The question-now that Texas has to begin giving 
up its reliance on low-residue natural gas just as 
the problems of pollution are coming into focus-
is how will clean-air standards affect the state's 
industrial expansion. 

Costs of building plants in Texas could go up 
sharply as industry changes over from natural gas, 
adding expensive antipollution equipment already 
accepted in other states as part of the cost of build
ing plants. But costs of cleaning up the air here are 
apt to be less than in other industrial states. There 
just does not seem to be much cleanup needed. 

Air over Texas 
Compared v.rith conditions in most industrial states, 
the quality of air over Texas seems, if not always 
good, at least not always bad. In most cases where 
conditions are bad, improvements are being made. 

For all the fumes vented along the coast, air over 
Houston carries only about 60 percent as many 
particles as the air over Phoenix. And for all the 
traffic in Houston, carbon monoxide there is only a 
third as thick as in Denver. . , 

PARTICLES SUSPENDED 
OVER LARGEST TEXAS CITIES 

(Micrograms per cubic meter 
01 air) 

Ale. and 
pefiod 

Dallas 
1970-72 
1973-75 

Fort Worth 

3..year 
...... '.ge 

74.2 
63.6 

1970-72 64.3 
1973-75 65.1 

Houston 
1970·72 69.0 
1973-75 73.6 

San Antonio. . . . n.a. 

National standard 75.0 

n.I .-NoI avall.ble. 
SOURCE: U.s. Environmenl . , 

P,olecllon A\leney . 

The government monitors the atmosphere over 
the 50 largest urban areas, four of which are in 
Texas, watching for a variety of pollutants. Based 
on average conditions in two periods, fairly clear 
trends have been established for three pollutants: 
• Suspended particles, like dust, smoke, mist, 

fumes, and sprays 
• Carbon monoxide, an odorless gas coming 

mainly from automobile exhausts 
• Sulfur dioxide, a pungent gas coming mostly 

from burning oil and coal 

The periods are from 1970 through 1972 and from 
1973 through 1975. 

Particles in the air. Between the two periods, 
improvements were made in the average number of 
particles in the air over most cities. 

Of the 48 where enough measurements were taken 
for comparison, only five had more particles in the 
air in the second period than in the first. One of 
those was Houston. 

In ten cities, conditions were still about the same. 
But decided improvements were made in 33 cities. 
Two of them were Dallas and Fort Worth. 

There were not enough data to gauge the suspen
sion of particles over San Antonio. 

Suspensions over Houston were up 7 percent to an 
average level approaching the limit the government 
has set as necessary for public health. Peak concen
trations were up 16 percent . 



The average count in Dallas was down 14 percent. 
Early in the decade, suspensions over Dallas had 
pushed health standards, at peaks averaging 90 
percent more than the government considered safe. 
Later, peak concentrations were cut more than half, 
bringing even the dirtiest air in Dallas well within 
the guidelines. 

Average conditions in Fort Worth changed little, 
leaving suspensions there about the same as in 
Dallas. Peak concentrations in Fort Worth, how
ever, were nearly half again more than in Dallas. 
And although average concentrations in these worst 
times were down 14 percent, Fort Worth still occa
sionally had some of the dirtiest air in the country. 

Usually cleaner than over Houston, when condi
tions in Fort Worth were bad, the air there typically 
carried a fifth more particles than over Houston. 

Carbon monoxide. Of the 19 cities where trends 
in carbon monoxide emissions could be seen, 15 had 
made improvements. 

Data on these emissions had not been gathered 
long enough in Texas for trends to be established. 

CARBON MONOXIDE 
OVER LARGEST TEXAS CITIES 

(Milligrams per cubic meter 
of air) 

1973-75 
average 

Dallas . . . . . . . . . . . 1.1 
Fort Worth. n.a. 
Houston. .. 3.1 
San Antonio 1.2 

National standard ... 10.0 

n.a.-Hol available. 
SOURCE: U.S. Envl'onmenl.1 

Prolection Agency . 

But of the four cities with the lowest average concen
trations from 1973 through 1975, three were in 
Texas. They were Dallas, Houston, and San Antonio. 

The concentration of carbon monoxide was about 
three times greater in Houston than in Dallas and 
San Antonio. But those two had the lowest average 
concentrations of the 46 for which data were avail
able. And there were 33 cities where carbon monoxide 
pollution was worse than in Houston. 

There was about a tenth as much carbon monoxide 
over Dallas and San Antonio as the government con-
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siders dangerous. And for all the traffic in Houston, 
concentrations there were only a third of what the 
government has set as the standard. 

SULFUR DIOXIDE 
OVER LARGEST TEXAS CITIES 

(Mic rograms per cubic meter 
of air) 

Mea and 
period 

Dallas 
1970-72 ... 
1973-75 

Fort Worth 
Houston 

1970·72 
1973-75 

San Antonio 
1970-72 
1973-75 ... 

National standard 

n.' -Not aVJilable. 
SOURCE: U.S. Envl,onmenlal 

Prolection Agency 

3·y8er 
avo/ege 

4.' 
2.8 
n.a. 

14.0 
6.1 

3.5 
2.5 

80.0 

Sulfur dioxide. Two-thirds of the cities where 
clear trends in the level of sulfur dioxide could be 
established showed marked improvements over the 
early part of the decade. 

One of those was Houston. From 1973 through 
1975, sulfur oxide levels in Houston averaged 40 
percent less than from 1970 through 1972. 

Throughout both periods, Dallas and San Antonio 
ranked as the two cities with probably the lowest 
concentrations of sulfur dioxide. Levels in both 
cities were too low for dependable measurement. 

With improvements in Houston, Texas had three of 
the six cities in the later period where average levels 
were less than could be measured well. And that 
was despite an increase in the refining of high-sulfur 
crudes in the Houston area. 

Potential problems 
For all the gains made in controlling pollution in 
Texas, however, there still looms a possible problem 
with photochemical oxidants. Only in California have 
oxidants, expressed as ozones, been checked long 
enough for the government to detect trends. In both 
the Los Angeles and San Francisco areas, the trends 
are down. .. 



But.ior all the gains made against oxidants in 
California-a reduction from 176 days of hannful 
ex.posure in the Los Angeles Basin in 1965 to 105 
days in 1974-there is still no assurance that com
bustion in California does not create ozone prob
lems for other areas. Because of the nature of ozones, 
readings are still not that conclusive. And for that 
reason, the government has still not settled on a 
control program aimed specifically at ozones. 

Formed from the reaction of hydrocarbons and 
other compounds to strong sunlight, ozones some
times show up only at great distances from the 
source of the pollution. Crop damage in rural 
North Carolina last year, for ex.ample, ran into the 
millions when ozones were formed from particles 
that were probably emitted in other states. Once 
in the air, potentially hannful gases drifted aim
lessly until light conditions were right to trigger 
photochemical reactions that stunted plant growth. 

Over the long haul, moreover, it may not be enough 
for cities to meet the primary standards set up as 
minimum protection for public health. Secondary 
standards aimed at broadening protection are con
siderably tougher. 

The secondary standard for particles in the air, 
for example, allows only 80 percent as much sus
pension as the primary standard. Against that stan
dard, all four of the big Texas cities are probably 
in violation. 

A look at other states shows these potential prob
lems carutot be ignored without threat to a state's 
industrial progress. 

The outlook for plant construction around the 
Ohio Valley, for example, while much better than 
for most areas, is not on a par with the outlook for 
expansion in Texas. And while many factors affect 
locational choices, the long dependence on coal by 
industries from the Great Lakes to the Chesapeake 
has undoubtedly contributed to the difference. 

The number of particles in the air over cities in 
Kentucky and Pennsylvania-and nearby cities in 
other states--averages out no worse than over Hous
ton. And suspensions over some of these cities are 
not as thick. 

But while the smoke and smog may be no more 
dense than over Houston, the composition is differ
ent. Even with the sulfur oxide level over Philadel
phia down nearly a fourth from the average for 1970 
through 1972, sulfur oxide pollution there from 1973 

,. 

through 1975 was still four times greater than in 
Houston. Despite a 12-percent improvement in 
Cincinnati, the sulfur oxide level there was typically 
twice as much as in Houston. And despite a 14-
percent improvement in Cleveland, the level there 
was eight times as much. 

In Philadelphia and Pittsburgh, carbon monoxide 
levels averaged over half again more than in Houston. 
On average, there was about twice as much carbon 
monoxide over Louisville as over Houston. And there 
was four times as much over Cleveland. 

View of things 
With substitutions being made for natural gas-and 
the Texas Railroad Commission pushing for substi· 
tutions to be madefaster-clean plants are bound 
to cost more. And as more industry comes into the 
state, bringing more people, traffic will be heavier. 

That outlook presents problems Texas shares with 
other states. But probably more than any other 
state, Texas has kept for itself supervision of its 
natural resources. 

That is due mainly to the unusual circumstances 
of its statehood. Unlike other states, Texas came 
into the Union with its own public lands. And in 
making constitutional provision for the management 
of state lands, it created mechanics, unique among 
the states, for acting on its own authority in coping 
with problems of changing times. 

From a base of experience in managing its own 
lands-to payoff its debt, build railroads, and sup
port schools-the state learned to administer conser
vation of oil and gas. It also learned to take the long 
view to the development of water resources, building 
more lakes than any other state. 

With growth in population again pressing water 
supplies in some parts of the state, the Texas State 
Water Board has started looking ahead to the tum 
of the century. And seeing half again more population 
than today, it has called for new water development 
projects, reopening discussion of the possibilities for 
bringing in water from other states. 

The trick, as far as the quality of air is concerned, 
will be for Texans, having given up thoughts of cheap 
gas and water, to give up their dependence on the 
wind for clearing the air. 

That will call for a view of the sky itself as one of 
the sources of economic strength. 
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Eleventh District Business Highlights 

MEMBER BANKS FINDING 
MUNICIPALS ATTRACTIVE 
Member banks in the Eleventh Dis
trict boosted their holdings of 
municipals in the second and third 
quarters of 1977 and reduced their 
holdings of U.S. Government 
securities. The changes were on the 
order of 3 percent for "other seruri
ties"-primarily municipal issues
and 4 percent for governments. 
While the changes may appear 
small, they represent a significant 
shift from the pattern of the preced
ing 21h years, when holdings of 
Government securities were 
increased 145 percent and hold
ings of other securities rose only 
11 percent. 

In part, the slow growth in pur
chases of municipal securities from 
the fourth quarter of 1974 through 
the first quarter of 1977 reflected an 
upgrading of the credit quality and 
the marketability of investment 
portfolios. The financial difficulties 
experienced by a few governmental 
units-especially New York City
led District hanks to shy away from 
some municipal issues. Moreover, 
several years of rapid growth in 
loans, through 1974, had caused an 
erosion of hank liquidity. The sub
sequent slowdown in loan demand 
pennitted banks an opportunity to 
rebuild liquidity, and short-term 
U.S. Government securities were 
acquired aggressively during much 
of the period. The major factor in 
the composition of investment 
acquisitions, however, probably was 
the relatively slow rate of growth in 
bank income. 

Being profit-oriented, banks 
endeavor to have portfolios of inter
est-earning assets that will bring 
the highest rate of return for some 
acceptable level of risk. Loans, on 
balance, usually carry the highest 
interest rates-hence, highest earn-

ings potential-while municipal 
securities carry the lowest. But 
when the loan segment of the port
folio grows rapidly, taxable income 
usually expands sharply. Therefore, 
to reduce tax payments and boost 
the after-tax rate of return, banks 
normally increase their investments 
in municipals because earnings 
from these securities are exempt 
from Federal income tax. 

Taxable income at District 
member banks increased only 0.2 
percent in 1975, as loans grew only 
moderately and short-term interest 
rates fell sharply. The prime rate 
charged by banks on short-term 
business loans, for example, fell 
from 1WA! percent at the beginning 
of 1975 to 7'A percent by year-end. 
As a result, total income received 
on loans in 1975 was 5.1 percent less 
than a year earlier. Therefore, the 
attractiveness of tax-free income 
from municipal securities was 
diminished, and banks acquired 
U.S. Government securities at 
record rates in order to keep funds 
employed and prevent operating 
losses for the year. 

Income before taxes rose moder
ately in 1976, as loan demand 
picked up substantially. Interest 
and fees on loans rose more than 23 
percent despite further reductions 
of about 100 basis points in short
term interest rates. Nevertheless, 
the ratio of interest-bearing time 
deposits to total deposits increased 
sharply, and total operating 
expenses grew more rapidly than 
total operating income. Banks also 
had generated sizable tax credits 
from increased loan loss reserves 
and such activities as leasing opera
tions. With these tax offsets, banks 
continued to find U.S. Government 
securities more attractive than 
municipal securities even though 
loan demand had improved. 

The recent shift back to tax
exempt municipal securities largely 
reflects the improved outlook for 
profit margins since the first 
quarter. In the second and third 
quarters of 1977, total loans 
increased about 5 percent-the larg
est growth for comparable periods 
since 1972-and the prime lending 
rate rose 100 basis points. 

Time deposits have also expanded 
since the first quarter, and interest 
costs have risen. In contrast to the 
prior 15 months, however, the 
growth in loans has been more 
rapid than the growth in interest
bearing deposits. 

It would appear that banks will 
make further acquisitions of munic
ipal securities. Loan demand con
tinues to improve, and short-term 
interest rates are inching upward. 
In addition, as a result of the rapid 
buildup of U.S. Government securi
ties in the 3D-month period ended 
March 1977, liquidity levels of 
many District banks are high and 
should not be a restraint to further 
growth in holdings of municipal 
securities. 

TEXAS LABOR MARKETS 
Total employment in the four 
states of the Eleventh District rose 
again in August, after increasing in 
11 of the previous 12 months. 
Despite the latest rise in total 
employment, unemployment also 
increased and was 5.8 percent of the 
civilian labor force. 

Nonetheless, the jobless rate for 
the District states compares very 
favorably with the 7.1-percent 
unemployment rate for the nation 
as a whole. But the unemployment 
rate is not a comprehensive mea
sure of all labor market conditions. 
For example, it does not measure 
(Continued on back page) 
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the rate of labor turnover-that is, 
how many new workers are being 
hired and how many workers are 
leaving their jobs, either voluntarily 
or involuntarily. Two indicators of 
labor turnover are the accession 
rate and the separation rate. 

Accessions measure movements 
into jobs and include new hires 
and recalls of workers laid off pre
viously. Separations are made up of 
quits,layoffs, and other movements 
out of jobs. 

When the sum of separations and 
new entries to the labor force 
exceeds or falls short of accessions 
and exits from the labor force, 
unemployment rises or falls. So, 
while a change in the unemploy
ment rate gives some idea of the 
difference between accession 
and separation rates, it does not 
reveal the size of underlying 
changes in the labor market. 

In periods of growing demand 
for labor, employers layoff fewer 
people, recall former workers. and 
look for new employees. The quit 
rate rises as workers seek better 
jobs, which leaves openings that 
must be filled. And during reces
sions. the quit rate declines as 
workers hold on to jobs, while 
employers increase layoffs and 
reduce new hirings. Therefore, quits 
and new hires generally move in the 
opposite direction from layoffs. 

The accession and separation 
rates in manufacturing in the 
Dallas-Fort Worth, Houston, and 
San Antonio standard metropolitan 
statistical areas (SMSA's) are gen
erally higher than the comparable 
statistics for the national labor 
market, indicating a faster rate of 
labor turnover in the Texas cities. 
The turnover is due to high rates 
of new hires and quits that reflect 
the underlying strength of the 
labor markets. 

Dallas-Fort Worth, with an 
unemployment rate of 3.9 percent 
in August, has the strongest labor 
market of the three SMSA's. The 
demand for labor in Houston is also 
strong. while a relatively high rate 
of layoffs in San Antonio suggests 
that the labor market there is not 
as tight as in the other areas
especially since the jobless rate was 
7.4 percent in August. 

In June 1977, the most recent 
month for which data are available, 

the accession rate for manufac
turing employment in the Dallas
Fort Worth SMSA was 6.0 percent. 
The accessions were due largely 
to a 5.7-percent rate of new hires, 
suggesting a growing number of 
jobs rather than recalling for-
mer workers. 

Dallas-Fort Worth also had the 
highest separation rate, 4.7 percent, 
among the three SMSA's. More
over, the quit rate, at 3.5 percent, 
was also the highest, while the 
layoff rate was only 0.3 percent-all 
indicators of labor market strength. 

The accession rate for Houston 
was 4.8 percent in June. And like 
Dallas-Fort Worth, the accessions 
in Houston were due largely to 
new hires, which ran at a rate of 
4.3 percent. 

In Houston, 3.6 percent of all 
manufacturing workers left their 
jobs in June. That was the small
est separation rate in the three 
SMSA's. But the 2.6-percent quit 
rate and the 0.2-percent layoff rate 
indicate that most of the separa
tions were voluntary, i.e., initiated 
by employees instead of employers. 

For San Antonio, the accession 
rate was 4.9 percent in June, or 
slightly higher than for Houston. 
Moreover, the rate of new hires, at 
4.3 percent, equaled the comparable 
Houston rate. 

San Antonio had a separation 
rate of 4.0 percent. And while the 
quit rate of2.7 percent was slightly 
higher than for Houston, the layoff 
rate at 0.7 percent was substan
tially higher than for either Hous
ton or Dallas-Fort Worth. 

The accession rate for the nation 
as a whole in June was 4.9 percent. 
But t he rate of new hires, at 3.7 per
cent, was substantially lower than 
in the three Texas SMSA's. 

The separation rate for U.S. 
manufacturing was 3.5 percent, 
only slightly below the rate in 
Houston. But the quit rate, at 1.9 
percent, was substantially lower, 
and the layoff rate of 0.8 percent 
was higher than in San Antonio. 

A comparison of the differences 
between the accession and separa
tion rates in the three Texas 
SMSA's and the nation reveals 
strong movements into manufac
turing employment. Recently 
announced layoffs in the steel 
industry may slow the growth in 
employment in the nation, but 
there is no such evidence to sug
gest a slowdown in manufactur
ing employment in Texas in the 
near term. 

OTHER HIGHLIGHTS: 
• Preliminary figures indicate the 
seasonally adjusted Texas indus
trial production index fell slightly 
in August but was 5.4 percent above 
a year earlier. The decline was 
accounted for by manufacturing, 
since mining output registered a 
small gain. 
• Loan demand at Eleventh Dis
trict member banks strengthened 
again in August. Real estate and 
consumer loans continued to 
advance at or near record rates-a 
trend that began in mid-1976. 
Loans to businesses and finance 
companies increased moderately. 
• The value of building contracts 
in the four southwestern states rose 
to another record level in August. 
Nonresidential building contracts 
were boosted by a $100 million con
tract for manufacturing plants in 
Harris County. Residential con
struction contracts also continued 
to climb rapidly. 

The number of new housing 
starts in Texas, seasonally adjusted, 
advanced sharply in August, with 
nearly 13,800 units initiated. Most 
of the increase reBected a surge in 
the construction of apartment 
buildings. 
• The rise in the Dallas consumer 
price index slowed from May to 
August to a1.7-percent increase, 
compared with the 2.4-percent 
increase recorded for the prior 
three-month period. Nonetheless. 
the index showed a substantial 
increase of 7.9 percent over a year 
earlier. 
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