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Emerging biotechnologies, par-
ticularly as the COVID-19 
pandemic recedes, have captured 

the imagination, interest, and concerns 
of the world. Scenarios once relegated 
to science fiction movies and novels 
are now potentially within the grasp 
of bioengineering: the ability to read, 
write, and edit DNA—the fundamental 
code of life. The purposeful design of 
biology can enable novel ways to meet 
a variety of societal needs—from the 
biomanufacturing of commodities to 
gene therapies and the recreation of 
once-extinct organisms. This biological 
revolution, or “bioeconomy,” has the 
potential to address important issues 
such as climate change, sustainable 
energy, and food production, as well as 
improved medicines and quality of life 
for all. But with this capability comes 
dual use (that is, not only for com-

mercial/military use but also by good 
actors/bad actors) as well as profound 
ethical concerns, making The Genesis 
Machine a timely volume.

The authors—Amy Webb, a journal-
ist and futurist, and Andrew Hessel, a 
pioneering geneticist—begin their story 
in personal terms, each revealing how 
the adoption of biotechnologies in her or 
his own life has been transformational in 
enabling her or him to have families. This 
sets the stage for a well-narrated journey 
through the history of biotechnology 
progress, from early pharmaceutical 
triumphs such as insulin to the synthetic 
biological creation of artemisinin, which 
is used in the treatment of malaria. For 
those new to biotechnology as well as 
those who work in the field, the personal 
stories of those involved in the earliest 
discoveries that punctuated disruptive 
progress in the life sciences are one of the 
most entertaining aspects of the book. 
The anecdotes surrounding serendipitous 
discoveries, along with the quirks of 
biotechnology’s most famous pioneers, 
are not commonly known and give great 
depth to this historical background.

With this foundation, Webb and 
Hessel launch into the varied potential 
of bioengineering and provide helpful 
background on the components of the 
bioeconomy, including some discussion 
of the dual-use concerns associated with 
these possibilities. Although the book 
does touch on some of the “non-life 
sciences” outputs of the bioeconomy, 
such as biofuels or DNA as digital data 
storage, it is primarily focused on the 
human impacts of bioengineering. The 
authors focus throughout on medicine, 
health, reproduction, and agriculture—
the primarily “traditional” sectors in 
which biotechnology exists. However, 
biotechnologies are more likely to com-
mercially advance (in the near term) 
with biomanufacturing—moving from 
petroleum-based platforms for manufac-
turing to biologically based ones—and 
how this affects the planet will be impor-
tant. Another missing scenario might be 
the unknown ecological consequences of 
the reintroduction of an extinct species, 
like the woolly mammoth, for example, 
for which efforts are already under way. 

This does not detract from the book, 
however, given that there is much to be 
learned from the human-impact scenarios 
described—the scenarios are as fascinat-
ing to entertain as they are ethically 
challenging and would make for creative 
discussions in the classroom.

The Genesis Machine provides 
some windows into the current policy 
landscape and highlights most current 
governance; however, this book should 
not be construed as a treatise on policy 
or a primer for would-be life sciences 
policymakers. It does not describe how 
biodefense or biosecurity policy evolved 
in reaction to biotechnology advances, 
which is the parallel understanding 
needed to understand why current policy 
may be inadequate and where gaps exist. 
Similarly, although it discusses dual use, 
it does not dive into weapons scenarios, 
nor does it touch on the different broad 
spheres of thought on how best to navi-
gate life sciences policy and governance: 
ideas such as self-governance, risk-benefit 
assessment, or the precautionary prin-
ciple. The best use of this book is as a 
highly accessible primer on biotechnol-
ogy and as a tool to stimulate general 
awareness-raising of its ethical use in the 
human dimension.

Given that biotechnology is a “mod-
ernization priority” for the Department 
of Defense (DOD), this book may offer 
insights for readers and students in the 
joint force. Soon, emerging biotechnol-
ogy will affect Servicemembers and how 
DOD performs its mission, from biopro-
duced and bioinspired materials to novel 
sensors and pharmaceuticals. Importantly, 
some of the most powerful and poten-
tially controversial uses of emerging 
biotechnology and synthetic biology will 
be on human performance—in the U.S. 
military as well as in those of its adversar-
ies. An awareness and understanding of 
these kinds of impacts will be needed 
across the joint force community, and this 
book offers an entrée into the field.

Overall, The Genesis Machine is an 
enjoyable and well-researched read. It 
provides a smooth narrative overview of 
many of the challenges of the biotech-
nological age that would provide novice 
students, general readers, and experts 
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alike with a balanced foundation in un-
derstanding the impacts of biotechnology 
on humanity—and a thought-provoking 
tool for imagining life on the planet in the 
coming decades. For those in the joint 
force with roles in emerging technology 
and modernization priorities, this book 
deserves a space on the bookshelf. JFQ
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I n Airpower in the War Against ISIS, 
Benjamin Lambeth not only weaves 
an account that celebrates the deci-

sive role he insists airpower played in 
the defeat of the so-called Islamic State 
(IS) but also depicts tragically missed 

opportunities and almost incompre-
hensibly poor judgment on the part of 
U.S. civilian and military leaders that 
unnecessarily delayed that defeat.

I have long admired Dr. Lambeth, a 
former RAND researcher with a long list 
of airpower-related writings, including 
in-depth examinations of airpower’s role 
in conflicts such as Kosovo, Afghanistan, 
and the 2003 war in Iraq. Indeed, he has 
established himself as one of American 
airpower’s leading chroniclers—and ad-
vocates—in the post-Vietnam era.

To make his case about the war 
against IS, Lambeth uses an enormous 
amount of publicly available official docu-
mentation, academic scholarship, as well 
as media reports and commentary. What 
makes his writing particularly interesting, 
however, are the scores of personal inter-
views he conducted along with emails he 
exchanged with participants—especially 
U.S. Air Force officers—about the opera-
tion, a style that has become something 
of his trademark.

Lambeth charts the transformation 
of American airpower in the years after 
Vietnam and points to “breakthrough 
developments in the realms of stealth, 
precision strike capability, and enhanced 
battlespace awareness”—all accompanied 
by better training and the development 
of fresh ideas about force application. 
Lambeth argues that despite success in 
Operation Desert Storm and Kosovo, 
airpower was too often underused and 
ill-used in post-9/11 counterinsurgency 
(COIN) fights in Iraq and Afghanistan 
and continuing for much of Operation 
Inherent Resolve.

Airpower in the War Against ISIS 
is not simply a history of events; it is an 
analysis of the policies and strategies that 
governed the campaign against IS. Many 
will find that analysis uncomfortable, 
as Lambeth does not hesitate to point 
fingers. For example, Lambeth traces 
the issues that manifested themselves in 
Inherent Resolve to the tenure of former 
Secretary of Defense Robert Gates. 
Though Gates was gone before the IS 
threat emerged, his disparagement of 
the Air Force as suffering from “next-
war-itis”—that is, too much focus on 
possible conflicts with peer or near-peer 

competitors, such as China and Russia, 
instead of on the COIN conflicts—
eroded what Lambeth argues was the 
“once orderly maturation of American air 
and space power.”

This issue and other factors led to 
an “institutional identity crisis” for 
the Air Force, which in turn produced 
“a gradual but inexorable erosion” of 
thinking and planning skills that “had 
previously developed to a high art form 
toward making American airpower so 
decisive in previous tests of strength.” 
Lambeth believes that the Air Force 
centered itself so much on the COIN 
fight that its skills to fight other types 
of adversaries atrophied. Furthermore, 
Lambeth argues that since 9/11, the 
leadership of U.S. Central Command 
(USCENTCOM), the organization 
responsible for the Middle East, had 
been overwhelmingly dominated by 
Army and Marine officers who did not 
fully grasp the warfighting potential 
of airpower. This excessively ground-
centric orientation would persist into 
Operation Inherent Resolve to the cam-
paign’s detriment.

Lambeth finds that when the IS 
threat became impossible to ignore in 
2014, the U.S. reaction, hobbled by 
political restraints, resulted in a “lethargic 
and directionless air effort.” Moreover, 
Lambeth finds USCENTCOM’s strat-
egy to have been fundamentally flawed 
as the command applied a “planning 
template for winning indigenous hearts 
and minds in a COIN war to a totally 
different class of enemy that needed to be 
dealt with instead as a self-avowed state 
possessing territory, and infrastructure, 
and economy, a central nervous system, a 
targetable leadership, and the beginnings 
of a conventional army.” Additionally, 
Lambeth contends the inappropriate 
COIN orientation resulted in what he 
characterizes as “counterproductive rules 
of engagement” (ROEs). Lambeth de-
scribes a highly restrictive ROE process 
that required convoluted coordination 
and vetting procedures that, among other 
things, demanded virtually no civilian 
casualties. More effective processes were 
implemented with a change of administra-
tion, eventually devastating IS.




