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These two books offer contrasting appraisals of the situation in which human be-
ings find themselves with the powers of engineering and technology. The Allenby 
and Sarewitz volume offers a nuanced positive and critical assessment of trans-
humanist visions for the present state of technology from the perspective of two 
American social science scholars. The multi-authored volume written and edited 
by Yin, Li, and Wang presents a positive appraisal of the ways that engineering has 
contributed to bringing about the present and even future state of human develop-
ment from the angle of some leading engineers and few social scientists in China. 
In some respects the two books illustrate the two traditions in the philosophy of 
technology described in Carl Mitcham’s Thinking through Technology (University 
of Chicago Press, 1994), that is, humanities and engineering approaches. From this 
perspective, the Allenby and Sarewitz volume exemplifies the humanistic approach 
and the work of Yin, Li, and Wang that of engineering philosophy of technology. 
Such an interpretation can help us appreciate some of the tensions that exist today 
between the two different scholarly communities in the United States and China.

In The Techno-Human Condition, Allenby and Sarewitz aim to place the 
debate about transhumanism in a larger context and then to analyze that context 
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in ways that have implications for much more than the transhumanism debate, 
which is focused on whether or not technology should be used to transform human 
nature. As they put it, the transhumanist discussion offers an “opportunity to ques-
tion the grand frameworks of our time, most especially the Enlightenment . . . and 
the technological New Jerusalem toward which it is flinging us” (11).

The key legacy of the Enlightenment is a commitment to reason, which prom-
ises a way to analyze problems, create solutions, and construct a better world for all 
humans. Indeed, using science and technology (two basic manifestations of reason, 
according to Allenby and Sarewitz), the material world has been transformed. Air-
planes transport people around the globe; the internet eliminates space and time, as 
in communication and virtual life games. We increasingly live in a human-built—
or what Allenby and Sarewitz prefer to call a “human-natural built” (110)—system 
in which, using at least one criterion, the average human life span in the developed 
world is beyond what could have been imagined a hundred years ago.

Stimulated by what has been achieved in the external world, humans are 
encouraged to go further, that is, to turn their attention to humans themselves, the 
inside world, and attempt to enhance their humanness. This is the basic aim of the 
transhumanist project, to use engineering consciously to transform human nature 
just as it has been used to transform non-human nature. Although humans have 
always enhanced themselves with clothes and weapons and ornamentation—and 
technology has unintentionally already transformed human society and culture—
transhumanists argue all such previous transformations are just a beginning. In 
order to push the transformation of human nature further, transhumanists argue 
that we need to apply reason to re-engineer human nature to enhance humanness 
and improve society. Is this human-enhancement project really a reliable path to-
ward the improvement of humanity and society? Will the intentional re-designing 
of human beings be likely to cause what is wanted?

In response to such questions, the authors propose to apply anew the Enlight-
enment method of rational analysis. In so doing they distinguish three levels of 
cause and effect relationships. Level I is based in the immediate physical functions 
of an artifact. At this level, technologies regularly function as means to achieve 
the ends for which they are designed; from the Level I perspective, one can have a 
rational confidence in technology. Level II notices that technologies are not only 
isolated physical artifacts but are often linked up with other artifacts and embedded 
in social systems. At this level, technologies exhibit a level of complexity in cause-
effect relationships that forces users to moderate their confidence in means-ends 
connections. Level III takes a still broader view to notice that many technologies 
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are involved with global or Earth-wide relationships; they have become elements 
in a whole human, natural, and built system. At this level there is increased uncer-
tainty and unpredictability with regard to means-ends relationships because it is 
not always possible for humans to fully comprehend the second, third, or n-order 
effects that causes can have. At Level III, rational analysis suggests that we should 
moderate our confidence in rationality.

Allenby and Sarewitz use the air transport system to illustrate the three-level 
distinction. If someone wants to travel from one distant place to another and de-
cides to take an airplane, it is easy to calculate how many hours it should take. 
All one has to know is the distance and speed of the airplane, and one can have 
reasonable confidence that once in the air, provided there are no unexpected prob-
lems, the means (airplane) will achieve the end (getting to the distant location) is a 
certain period of time. This is a Level I perspective. At this level goals are achieved 
through the functionality of the technology alone.

However, the reality is almost always more complicated. For an airplane to 
function well, a whole sophisticated network is involved: physical maintenance 
of the plane itself; the airline booking, pricing, and ticket delivery system; airport 
screening and boarding procedures; training of pilots and other members of the 
airline crew; an air-traffic control system, and the like. This multi-dimensional 
technological and social system introduces complexity and dependence on mul-
tiple technologies and non-technological factors such as human reliability and 
trust. As any airline passenger knows, in reality one cannot predict with certainty 
how long it will take to get from one place to another. Passengers learn to build 
some contingency into their travel plans. This is an implicit recognition of the 
importance of a Level II perspective.

But the reality can be even more complex still. The air transport system as a 
whole can be seen as part of an anthropogenic Earth that involves not just human 
trust but economic, political, and cultural institutions which themselves are in-
fluenced by natural factors such as storms or the availability of natural resources 
for fuel and airport construction. Taking these things into account creates a Level 
III perspective; from this perspective there are more (especially long-range) un-
certainties in calculating travel times (as when, for instance, a person is trying to 
develop a business plan for the use of air transport ten years out). At this level it 
is better to think not in terms of cause-effect or means-ends relationships but of a 
condition under which humans live.

This three-level analysis undermines any simple linear assumption about 
cause-effect relationships between technology and social benefit. In the first level, 
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of course, a relatively simple means-ends relationship exists. But it is a mistake to 
assume that the same kind of means-ends relationship exists at the other two levels.

On the basis of this analysis, Allenby and Sarewitz question an assumption at 
the base of transhumanist optimism—that is, the belief that Level I enhancements 
of human functioning will eventually increase humanness and human dignity. To 
illustrate this kind of questioning, they consider the case of vaccines. Vaccines 
are Level I effective in protecting people against certain diseases. Some transhu-
manists assert that if we provide vaccines to protect people in poverty-stricken 
countries, then the country as a whole will benefit because a healthier labor poor 
will bring about economic growth. But much more is needed for economic growth 
than just healthy workers. Also needed are such things as a stable social system, 
a legal system that enforces contracts, and more. To believe that Level II or Level 
III goals can be captured in a Level I physical technology is a category mistake.

Another illustration of this kind of category mistake can be found in much dis-
cussion of technological solutions for the problem of climate change. Just because a 
technology can function at the first level to reduce carbon production does not mean 
that it will function in the same way at the second or third levels. Too often we take it 
for granted that technology can help us fix all the problems we encounter. Although 
Allenby and Sarewitz want to defend the effectiveness of some technological fixes, 
they also caution against an over reliance on technology. The techno-human condi-
tion is one of greater complexity than we often appreciate. There is a danger of 
becoming lost in what Bill Vanderberg calls “the labyrinth of technology.”

Must we then despair and totally reject the Enlightenment commitment to 
reason? For Allenby and Sarewitz, the answer is no. The potential for “managing 
the techno-human condition is rooted in the Enlightenment itself”. The Enlighten-
ment includes an ability to recognize its own limits. Enlightenment pluralism and 
skepticism are what we need to live with the uncertainties, ambiguities, and con-
tradictions of levels two and three technology. In this respect, the Enlightenment 
commitment also recommends that we work to develop an anticipatory technology 
assessment thinking in Level II and III terms. Although to some this may seem 
to be no more than “muddling through,” it is probably our best way to live in the 
techno-human condition we have created in our humanness.

In Gongcheng yanhualun, Yin, Li, and Wang also seek to place the develop-
ment of engineering in a larger context. The relevant context for the Chinese au-
thors, however, is not primarily a critical one. Instead, they express an admiration 
of the present and even future state of human development through comparison of 
an analyzed past to the experienced present. For these authors, the aim is to “sum 
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up the experience and lessons of engineering development, recognize and grasp the 
laws of engineering evolution, and provide the theoretical support for engineering 
innovation, decision-making, policy” (12–13). The relevant summary is presented, 
first, in a theoretical analysis that moves from a discussion of the dynamic systems 
of engineering evolution to considerations of how engineering change introduces 
cultural changes and supports progress in civilization. The argument in the theo-
retical section of the book in many ways agrees with the positive appreciation of 
technology in Allenby and Sarewitz. These theoretical lessons are then further 
explored in a series of case studies of railway engineering, metallurgical engineer-
ing, the Shenzhou space program, information and communications technology, 
petroleum and chemical engineering, and dam engineering.

From the Chinese perspective, engineering is a fundamental human activity 
that is not static but always changing or evolving. According to Yin and his col-
laborators, the character of this historical process is best understood by analogy 
with Darwin’s theory of biological evolution. These scholars see themselves as 
following in the footsteps of others who have adapted Darwinian theory to ex-
plain economic evolution (Richard Nelson), cultural evolution (Leslie A. White), 
epistemological evolution (Karl Popper), and technological evolution (George 
Basalla). (It is worth noting that Allenby and Sarewitz also credit Richard Nelson 
with influencing their thinking.)

Compared with science and technology, one of the distinguishing features 
of engineering lies in the way it brings together and integrates technological and 
non-technological elements (economic, political, institutional, cultural, etc.) in 
mutual associations and constraints. As analyzed in the book, the process of engi-
neering evolution encompasses three steps: technological invention, engineering 
innovation, and industrial diffusion. Technological invention is the starting point 
or foundation. Without invention, there is nothing to innovate with or diffuse. But 
invention is not innovation, which only occurs when an invention is marketed. 
The definition of innovation as initial commercialization (Freeman and Soete) has 
special significance for engineering. In a third step, i.e., industrial diffusion, rapid 
and extensive diffusion causes the emergence of large numbers of users. During 
the process of engineering evolution, all technological and non-technological ele-
ments in engineering will necessarily undergo multiple and continuous selection 
and construction processes.

The development of railroads in the United States and China provides a good 
example to elaborate the mutual relationship between the technological and non-
technological in engineering. Allenby and Sarewitz discuss American railroads in 



Book Reviews 335

terms of Level III transformations of the Earth system (71), but in ways that could 
benefit from more comparison with how railroads have developed in different so-
cial systems. A comparison of recent trajectories in the United States and China 
is especially instructive. While the U.S. rail system in the late twentieth century 
saw a period of declining prosperity and growth, the same period in China has wit-
nessed dramatic expansion. Since the 1990s Chinese railways have become among 
the most advanced in the world, while attempts to revive passenger rail in the 
U.S. have been largely unsuccessful. While both cases are complex, these different 
outcomes reflect a variety of organizational and institutional dichotomies. In the 
U.S., planning and financing was done primarily by private investors; in China, 
planning and financing has been government based. In the U.S., professional engi-
neering associations and managerial techniques have played more prominent roles 
than in China. American railroad companies control pricing, rather than a Chinese 
government agency.

Such comparisons further highlight the significant agency of what Yin, Li, 
and Wang call the “engineering community.” This community includes engineers 
but also construction workers, investors, politicians, and users. It is a group of 
people or society collaborating on the constructive transformation of the world. 
This is a view of engineering that is especially relevant to China, where engineers 
and engineering play much larger and more explicitly recognized social roles than 
in the West. Although it is probably incorrect to describe China as a technocracy, 
still the role of engineering rationality has a larger influence in political decision 
making than appears to be the case in the United States. Many Chinese leaders 
in government were educated as engineers or have been influenced by the engi-
neering approach to problem solving. Additionally, the practice in the Chinese 
engineering community is probably to give more consideration to political issues 
than is often the case among engineers in the West, where engineering is mostly 
subordinate to short-term capitalist profit making.

If we compare the American and Chinese appraisals of what engineering 
can do for human beings, it is clear that although Allenby and Sarewitz want to 
acknowledge many of the great achievements of the past, they also want to caution 
us about placing too much faith in technology in the present. By contrast, Yin, Li, 
and Wang want to use the perspective of the past to think more positively about the 
situation in which we live today and in the future. For Allenby and Sarewitz, there 
are often unintended consequences of technology and many human problems that 
technology simply cannot solve. We must be careful about extrapolating from the 
achievements of Level I technologies to thinking about technologies in a Level 
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III context. For Yin, Li, and Wang engineering and technology have evolved in 
ways that have contributed many benefits to human life at all three levels, even 
when there are sometimes unintended consequences. In their minds engineering 
and technology are the driving force for sustainable economic and social develop-
ment, as well as a powerful influence for good in human civilization.

Regarding the different philosophical views of technology and engineering 
presented in these two books, one can note a number of further comparisons. The 
American approach tends to be more critical and interpretative, while the Chi-
nese one is somewhat more pro-technology and analytic. This probably reflects in 
part different social contexts—developed and developing countries—and national 
conditions. In developing countries today, technology is given a more positive ap-
preciation than is often the case in the developed world. One strength of Allenby 
and Sarewitz, from a Chinese perspective, is their willingness to acknowledge how 
Level I and Level II technologies are often positive contributions to human affairs. 
In like manner, Chinese scholars see technology as fundamentally good because 
of its ability simultaneously to reduce the burden of human labor and to increase 
productivity. Moreover, in developing countries, many of the unintended nega-
tive side effects of technological development are not yet apparent or sufficiently 
threatening. Level III technology has not always come into focus. In general, the 
two books thus complement each other, not only insofar as they reflect the ideas of 
two different professional communities, but also because they reflect the experi-
ences of two different cultural contexts in their thinking about the human value of 
engineering and technology.
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