
CHAPTER 1 

THINKING ABOUT ENERGY 

1.1 INTRODUCTION 

Solving the energy problem is very different from solving problems 

in energy. The latter—solving problems in energy—consists of 

calculations, such as imparting to an assistant secretary of energy of 
2 

mass m k9 a n upward acceleration of y m/s in a gravitational field 
2 

of^ m/s , then asking at some later time _£ about the secretary's 

kinetic and potential energies. The former—the energy problem 

itself—is much more, and involves additional questions such as: 

"Was it a good idea?" and "Compared to what?" It is a socio-

technological condition that we did not want but brought upon 

ourselves nevertheless; having it, we hope to ameliorate it. 

But amelioration to some people means enhancing supply; to others, 

reducing demand. To some it means national independence; to others, 

reducing global tensions via international interdependence. To 

some it means environmental consequences of over-use; to others, 

economic consequences of doing without. 

The difficulties are as much political as intellectual, 

because even when a myriad of facts and their interconnectedness 

are reasonably well understood, the procedures that have been 

developed to make collective decisions and to implement them don't 

work very well. 

Dealing with energy in this broader sense means dealing with 

and accomodating to continuing paradox, not trying to suppress 

it, and seeking broad and often unspectacular gain rather than 

narrow victory for some narrow view. Some activists perceive 

villains behind every opposing view; but the villains are fewer 

than that, more often found in the ranks of those who would 



paint the multi-colored panorama of energy only in colors of 

black and white. As Proust wrote, "The truth is so variable for 

each of us, that other people have difficulty in recognizing what 

it is." 

The search for energy has occupied the attention of civilizations 

since ancient times. Wood, then coal, fed the industrial revolution 

in Europe, and until recently cheap oil and natural gas fed its 

successors. Understanding energy therefore means understanding 

resources and the technologies of using them. 

The consequences of using energy have also been with us 

equally long. Plato writes in Critias*: 

Contemporary Attica may accurately be described as a mere 

relic of the original country . . . in consequence of the 

successive deluges which have occurred during the past nine 

thousand years . . . there has been a constant movement of soil 

away from the high altitudes . . . what remains of her sub­

stance is like the skeleton of a body emaciated by disease, 

as compared with her original relief. All the rich soft soil 

has moulted away, leaving a country of skin and bones. 

Plato's description is correct, but his ascription of the cause 

is not. Wood was the energy resource in classical Greek and Roman 

times; the Greeks and Romans (and the Carthaginians, Chinese 

and others) cut their forests for firewood, and often introduced 

goats onto the cleared land. Much of the Mediterranean littoral 

remains barren to the present day. Where are the cedars of Lebanon? 

Cut down. The Arab is not only the child of the desert, but in 
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part its father. 

Lack of wood (and grain) within easy transport distance of 

Rome contributed to its decline, and helped to shift technological 

dominance to the more heavily forested and amply watered Northern 

Europe. The Roman historian Tacitus wrote (with some hyperbole) 

that a legion could march for a month beneath the trees in Germany 

without ever seeing the sky. Those historic events have modern 

public and economic counterparts, for example in OPEC oil. Under­

standing energy therefore also means understanding historic 

parallels and perspectives. 

The relation between energy availability and social conditions 

sometimes appears in startling retrospect. Singer, Holmyard, Hall 

and Williams in their History of Technology (Singer et al, 1954) 

tell the story of the horse collar, in which ancient 

technology assessment profoundly affected the social structure. 

In Roman times it was well known that a horse was basically a 

higher-output and more adaptable work animal than an ox. But 

yoking a horse as an ox tends to choke it. Under those conditions, 

a horse could do four times as much work as a man, but ate four 

times as much; so horsepower and manpower were a standoff, and 

the Romans had no rapid road transport. Many inventions were tried 

for several hundred years; finally, the horse collar (used in 

China about A.D. 300) was adopted in Europe about A.D. 900. 

Thereafter Europe enjoyed more rapid road transport, and slavery 

declined as a raw power source. 

Besides deforestation, a topic to be revisited in contemporary 

context in Chapter 8, energy brings other problems with its many 
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benefits. Most air quality degradation arises from transformation 

of fossil fuels, a fact well known but too little heeded. Not 

so well known in the United States is a principal hazard to the 

lungs of village women in India: smoky chulas (primitive and 

inefficient stoves) which burn dung and twigs. Understanding 

energy therefore also means understanding the environmental, 

health and social consequences of its provision and use. 

From cars to cookstoves, rational and effective use of energy 

still receives insufficient attention, though its rewards can be 

handsome and socially extensive. Thus, understanding energy also 

means understanding the possibilities and limitations inherent 

in the myriad of uses to which it is put, an activity which 

the logically and dictionally diminished word "conservation" 

fails to describe. 

Measured in dollars, energy in the U.S. comprises more than 

15% of the GNP: in 1981, it was $200 billion for oil, more than 

$20 billion for coal, $50 billion for natural gas, all for raw 

fossil fuels alone, plus the vast processing, conversion and 

distribution network that lejd to a $100 billion electric power 

bill, and many other things. Similar fractions exist for other 

industrialized countries. Even that 15% represents an arbitrary 

cutoff; should we include part of the cost of cars, toasters and 

steel mills? Their designs testify to past and present energy 

policies. The entire agriculttiral food processing and distribution 

sector is about the same size. Understanding energy therefore 

also means understanding capital formation, economic tradeoffs 

and other cogent matters. 
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Holistic, extensive thinking and re-integration stand in 

contrast to the selective inattention implicit in disciplinary 

reductionism or bureaucratic fragmentation, in which intellectual, 

social or technological sectors become subdivided for ease in 

manipulation or special understanding. These latter activities, 

necessary and desirable in themselves, led progressively to 

careers in natural philosophy in the eighteenth century, physics 

in the nineteenth, nuclear physics in the early twentieth, and 

charmed quarks and chromodynamics today. Academic or bureaucratic 

specialization is insufficient preparation for dealing adequately 

with large and extensive problems—energy, food and many others. 

These energy difficulties did not come upon us unheralded as, 

say, an invasion from outer space. Long before the "Oil Crisis" 

of 1973, plenty of information and thoughtful analyses were available, 

in addition to what should have been obvious to thoughtful people 

from the time of Plato onward. Turning to recent history, we can 

read today with profit Palmer Putnam's (1953) Energy in the Future, 

in which he reviewed estimates of world population growth, plausible 

future per capita demands for energy, and known renewable energy 

resources; he concluded that difficulties of provision would 

occur, that solar and other renewable energy resources would be 

required, and that nuclear power in various forms would also be 

needed. Three decades later, it is easy to criticize his work in 

detail, especially his lack of attention to some economic and 

environmental considerations? but an important message was there, 

virtually ignored by the U.S. Government which commissioned it,* 

by private industry and by the public at large. Since the 1950s, 

1.6 



M.K. Hubbert had been predicting, on the basis of decreasing yield 

per foot of exploratory oil drilling, that U.S. oil production 

would peak by about 197 0, at a time of increasing demand for it. 

Unlike food, housing and transportation, which are used for 

their own sake, energy is an intermediate good, not valued in itself 

but for what can be done with it to provide warm (or cool) houses, 

transportation, industrial heat and so on. But, like these and 

many other things, it is a public good, and in this respect 

perceptions about it changed in the 1970s. Those perceptions 

have been determined by changing circumstances, modified by 

various political and social outlooks in different parts of the 

world. 

Not all public goods receive public attention. Air and water 

are public goods, in the sense of being universally essential. 

But in the U.S. and many other countries, until air became polluted 

and water both regionally polluted and scarce, little attention 

was paid to them.* Land is a public good, whose ownership and trade 

is left mainly to the private sector in the U.S.; but in the 

U.S.S.R., land is state-owned^r and in the U.S., when the native 

Indians had it to themselves, land was common property. 

Until the 1970s, both providing and utilizing energy were 

left almost entirely to the private sector in the U.S., and in 

most of the other OECD countries. Two major effects—the increasing 

awareness of needless and costly environmental damage from 

injudicious energy-related activities, and the transformation of 

OPEC attitudes toward their oil monopoly as a manipulable public 

good—coming in quick succession in the late 1960s and early 1970s 
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