
cans have made direct and know- 
ine choices about these laree-scale 

Power and the People 
M. Granger Morgan 

c 7  u 

technical and social structures. He implies 
that Americans have consciouslv chosen 
high energy intensity as an end in itself. A t  
times, the author comes close to adopting an 
entropy theory of value. 

We are told, for exam~le, that Ameri- 
mixes of energy sources and consumption 
patterns receives only brief attention. Top- 
ics such as the modal split between long- 
haul trucking and regional rail, or the rami- 
fications of the Clean Air Act for the elec- 

. . 
cans "ignored the efficiencies of cogener- 
ating electricity and steam heat at central 
plants in favor of less efficient oil and coal 
furnaces in each building." We are told that 
the middle class "cast aside the well devel- 

Consuming Power. A Social History of Ameri- 
can Energies. DAVID E. NYE. MIT Press, Cam- 

tric power industry, are dealt with in a single oped streetcar and interurban trolley sys- 
In a stom whose broad outline will be familiar sentence. The influence of infrastructure. tems and the once excellent vasseneer 
to most ' he r i can  readers, Nye recounts the institutions, legal systems, and managemen; trains. Drivers soon lctated 1and:use ... &is 
evolution of U.S. societv from its earlv de~en-  strategies receive somewhat more attention, was a cultural choice." Neither "the incon- , & - 
dence on human muscle power through sev- but even here the treatment contains llttle veniences of commuting by automo- 
era1 subsequent stages. Dominance by wnd, detailed economic, social, or legal analysis. bile ... nor the obvious fact that Americans 
water, and animal power was followed by Words such as "courtn and "law" do not ap- had managed without the automobile for 
large-scale industrial uses of water, the w o -  pear In the mdex, and the legal battles that hundreds of years prevented its rapid adop- 
ducaon of steam, and finally the emergence of altowed manufacturers to dominate the use tion." The possibility that such choices 
fossil fuels, electricity, and motor vehicles. of waterways with darns and mlllruns, over might have had little to do with direct 
Along the way, nonexpert preferences concerning en- 
readers w~ll encounter many ergy use receives far too 
meresting detds, such as the llttle analytical attent~on. 
fact that suburban amuse- Nye ignores the possibility 
ment parks were established that the success of the au- 
by electric trolley companies tomobile reflected prefer- 
as revenue-producing loads ences for greater indepen- 
for their excess off-peak gen- dence and spacious crime- 
eratmg capacity. free suburban livmg, the high 

But Nye's central concern transaction costs In organiz- 
is not details. He asks the big ing coordinated solutions, 
question, "How did the 3' some of the lowest tax rates 
United States become the in the developed world, low 
world's largest consumer of $ energy costs, b u i l h g  codes, 
energy?" Rejectmg the no- ; architectural standard prac- 
tion that the evolution was 5 tices, and sunilar factors. 
driven by autonomous tech- I ; There are interestmg insights 
nlcal forces, he argues that 1 to be drawn from the ques- 
the U.S. energy system tions Nye poses, but his treat- 
evolved from the cultural ment rarely del~vers them. 
preferences and choices of in- The book ti also note- 
dividuals combined with the The World's Columbian Exposition, Chicago, 1893. Although the fair banned the worthy for several interest- 
pathdependent constraints use of coal as an energy source to reduce soot, these windmills were gathered for ing omissions. I was sur- 

had been created in earlier eras. 
Consuming Power appears at a time when 

growing numbers of Americans are ponder- 
ing how the nation can make a transition to 
a more efficient and sustainable energy sys- 
tem-a system that uses much less energy to 
produce goods and services and provides that 
energy with more modest environmental 
consequences. Unforrunately, Nye's well- 
written book, essentially an extended histori- 
cal essay, will do little to aid them in their 
quest. The roles of energy prices, subsidies, 
and regulation in shaping past and current 

the objections of other riparian users, are 
addressed in a limited manner. 

Nye repeatedly stresses the importance 
of "human agency and cultural differences," 
but he makes no use of powerful ideas in be- 
havioral social science that illustrate how 
the collective impacts of many individu- 
als-making what for each of them are ap- 
parently reasonable personal choices--can 
result in the emergence of broad system 
structures and behaviors that most find un- 
attractive ( I ) .  Nye discusses the demise of 
central cities and the growth of urban 
sprawl, the poor energy efficiency of many 
buildings and appliances, and the relative 
scarcity of district heating in vaguely moral- 
istic terms that imply that individual Ameri- 

ministration, and only limited discussion of 
the Tennessee Vallev Authoritv and the 
process of rural electrification. I was also 
sumrised to see onlv the briefest mention of 
the role of government in stimulating the 
development of the gas industry through the 
construction and subsequent privatization 
of long-distance pipelines. The biggest 
single factor in the personal energy budgets 
of most Science readers, commercial avia- 
tion. receives no mention at all. Indeed. 
there is relatively little discussion, and even 
less analysis, of most recent energy develop- 
ments. We are told, for example, that "the 
high-energy middle-class standard of living 
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cant discussion of the structure, operations, 
and politics of global petroleum markets. 
There is also little coverage of the ongoing de- 
regulation of the gas and electricity industries. 

Combined with other more analytical 
materials, Consuming Power would be a use- 
ful addition to  the reading list for an intro- 
ductory undergraduate course on the social 
history of energy. Serious students of energy, 
looking for historical insights that might 

help the United States to better navigate 
the next few decades of energy policy, will 
find little here that is directly helpful. How- 
ever, the book's rich descriptive detail 
might help to stimulate interest and lay the 
groundwork for more analytical treatments. 
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The Civic Importance of Chemistry 
Mark R. Finlay 

Justus von Liebig. The Chemical Gatekeeper. 
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In the 1860s and 1870s, several companies 
based in Europe, the United States, South 
America, and Australia marketed a product 
they called "Liebig's Extract of Meat." A re- 
sult of the teachings of the German chemist 
Justus von Liebig (1803-1873), this thick, 
dark brown fluid, with a powerful aroma of 
beef, had become a common commodity as a 
medicine, portable food, and soup starter in 
middle-class kitchens. The Liebig Extract of 
Meat Company, the firm that first entered this 
market and represented Liebig's own finan- 
cial interests, repeatedly sued its imitators for 
abuse of the chemist's name and trademark. In 
every case, courts ruled that the Liebig name 
and Liebig's ideas were so widely known that 
no' single company could claim a trademark. 
The aim of William Brock's fine biography is 
to make Liebig's name as recognizable today 
as it was a century ago. 

Brock is one of the most distinguished 
historians of chemistry and has already 
proved his talent for making the history of 
science come alive through biography with 
his Norton History of Chemistry (1993). A 
biographer could not wish .for a more in- 
triguing subject than Liebig. Born in a 
middle-class household in Darmstadt. lustus . < 

von Liebig went on  to the University of 
Bonn at  age 17, despite not having com- 
pleted his studies at  the Gymnasium. H e  
then followed his chemistry professor to the 
University of Erlangen, where he  became 
involved in a scuffle with local police and a 
brief but passionate affair with the poet Au- 
gust von Platen. While Liebig continued his 
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studies in Paris, he evidently arranged to 
have a doctorate granted from Erlangen in 
exchange for a substantial fee and the prom- 
ise to  conduct research that would supple- 
ment his one-sentence dissertation. 

Later in his career, Liebig conducted ma- 
cabre experiments testing the flammability 
of human flesh, joined a scheme to sell an 
inferior substitute for the important drug 
quinine, and engaged in nasty disputes and 
slanderous quarrels with several of his pro- 
fessional rivals. Despite the shady and un- 
pleasant aspects of Liebig's character, Brock 
deals with his subject fairly and sympatheti- 
cally, devoting just as much attention to his 
friendships, family tles, genuinely humani- 
tarian concerns, and abillty to recognize 
when to drop old battles and begin new ones. 

Brock organizes the bulk of the text the- 
matically, enabling him to delineate in rich 
detail how Liebig shaped 19th-century science 
in multiple ways. Though Lieb~g was not re- 
sponsible for one particular chemical discov- 
ery, his perfection of combustion analysis 
techniques and his ability to propose bold 
theoretical frameworks guided many develop- 
ments in organic, pharmaceutical, physiologi- 
cal, agricultural, and industrial chemistries for 
decades. As an educator, he developed system- 
atic means to train students and colleagues to 
pursue the research questions that he laid out. 
As a popularizer of science, Liebig prodded 
academics, bureaucrats, farmers, and mon- 
archs to recognize chemistry's utility as an un- 
tapped source for national wealth and mod- 
ernization, as a foundation for improvements 
in public health and nutrition, and as a basis 
for greater international cooperation. And, as 
an entrepreneur, he demonstrated the com- 
mercial potential of applied chemistry through 
enterprises that manufactured fertilizers, mir- 
rors, baking powders, infant formulas, and the 
extract of meat. Later in his career, Liebig rel- 
ished the role of savant and citizen of the 
world, shifting his interests from specific disci- 
plinary questions in chemistry and agriculture 

to address broader philosophical, 
methodoloeical, and social issues. 

~rock's-stud~ develops two themes as its 
framework. The first is the notion of Liebig as 
"the chemical gatekeeper," referring to his role 
as an "entrepreneur and propagandist for the 
extension of chemistry's boundaries." As the 
founder of the era's most important academic 
program in chemistry, as editor of the leading 
journal in the field, and as one who held tre- 
mendous influence over employment oppor- 
tunities for 19th-century chemists, Liebig 
shaped the path of chemistry's emergence as 
an independent discipline. Brock describes the 
small, but important, ways in which Liebig 
tended this gate. For instance, by convincing 
university officials to shift his students from 
the medical faculty to the arts faculty, Liebig 
saw to it that chemistry was no longer treated 
as a subject ancillary to medical training. By 
demanding a stipend to cover the expenses of 
operating his laboratory, Liebig dismissed the 
notion that laboratory instruction was the 
~rofessor's ~ersonal  ex~ense-and was thus of- 
ten ignored in the training of chemists. Brock 
also emphasizes Liebig's strategy of using the 
dedication page of his books to pay homage to 
and generate support from politicians, aristo- 
crats, and colleagues. 

Brock makes his most original contribu- 
tions through his second theme: a thorough 
treatment of Liebig's relationship with the 
British. Liebie traveled to Britain six times " 
during his career, where his contributions to 
the Roval Colleee of Chemistrv. to indus- - , . 
trial chemistry firms, to  medical theory and 
~rac t ice ,  and to debates about the treatment 
bf ~ o n d b n  sewage made him as well known 
in Britain as on  the Continent. Liebig's 
fondness for British culture and his British 
colleagues was genuine, but, as Brock per- 
ceptively points out, it served a strategic 
purpose as well: Liebig recognized that his 
hopes for the widespread application of sci- 
ence to society could not reach fruition un- 
less Britain led the wav. 

The career of Liebig raises many questions 
concernine the differences amone national - - 
and international models of scientific prac- 
tice, the tensions between pure and applied 
chemistry, and the scientist's position amid 
competing pressures from academia, industry, 
and the state. In general, Brock does not push 
his analysis of this interplay as far as he could, 
and manv of these auestions remain unan- 
swered. As a whole, however, Brock's work 
brings to the English-speaking world a long- 
awaited biography of one of the most impor- 
tant fieures in the historv of chemistrv. In 
what is perhaps the mos; significant lesson 
that emerees from this studv. Brock shows - , . 
how Liebig was a "public scientist," recogniz- 
ing and embracing the civic importance of 
his science in the modern world. It would be 
a pity if his notion disappeared. 
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