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Book reviews

The environment, our natural resources and
modern technology. By ThomasR. DeGregori
Published in 2002 by lowa State University
Press. ISBN: 0813808693. 224 p.

The origin of the organic agriculture debate.
By Thomas R. DeGregori. Published in
2004 by lowa State University Press. ISBN:
0813805139. 211 p.

DeGregori’s books deal with a paradox of the 20th
century—that advances in science and technology
are blamed for detrimental effects upon our environ-
ment while the gains in life expectancy (reflecting
improved standard of living and health) that the
advancesgave usarelargely denied. The paradox is
epitomised/aphorised in his question “if science is
killing us, why are we living so long?’.

In 2001, lowa Press published hisbook “Agricul-
ture and modern technology” . This book provided
information on the benefits and downsides of mod-
ern technology—and what it will taketo sort out the
problems—from the philosophy of Plato to genetic
engineering (DeGregori 2001). The latest books
follow the theme, and, with hisfirst book (“A theory
of technology”, published in 1985), are described as
aquadrilogy. However, whereas the 2001 book con-
centrates on agriculture, increased food supply (and
the consegquent increase in health and longevity), the
next book presentsinformation on the environment.
Thelatest book (“ The origin of the organic agricul-
ture debate”) examines “natural” methods versusthe
aternatives. Although there are some overlaps in
content of all three books published this century, the
two latest books areimportant reading for those who
areaiming to be socially responsibleand livea“sim-
plelife’. Here, one can find out more about what it
really coststo beagreen consumer, and be reminded
that “it is hard to be green when oneisin the red”.
Indeed, “ Green consumerism” is described as afet-
ish of the affluent—nobody else can afford it...

From green consumerism, through racism, elit-
ism, and environmentalism, and discussing various
different, lesstechnological racial groups (including
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paradisein the Pacific), DeGregori movesto human
endeavour as a creative force, explaining how tech-
nology gives us the promise of modernity.

Natural lifestylesare highly expensive. Food with
the organic label tends to be more expensivein the
shopsthan conventional food, reflecting lower yields
and higher production costs. Furthermore, a calcu-
lation (Carlson 2000) has suggested that “recycla-
ble, cheap, plain and nostalgic goods = $459.40;
expensive, high tech and sophisticated equivalents
= $145.83.” How many people can afford the sim-
plelife?

The ultimate (the word was chosen by DeGregori
with care) in green consumerism is an eco-coffin
made from recycled fibre-board or chicken excre-
ment. Thelatest advancein corpusdisposal (Reuters
2001) involves snap freezing in liquid N, resulting
in “up to 65 pounds of pure organic matter, which
is put into a thin, easily degradable coffin”. This
enrichesthe soil even asautumn leaves, in compari-
son with conventional burial where “the body takes
50-60 yearsto decompose” and cremation whichis
reputed to emit poisonous gases with unknown ef-
fects (Reuters 2001).

Professor Tom Walker, FNZIAS and recipient of
the RSNZ Rutherford Medal and NZIAS Jubilee
Meda for outstanding contribution to science and the
understanding of science, favours composting of
bodies. However, it was pointed out to him by the
then Governor-General, who had just presented him
with the Rutherford Medal, that composting involves
turning at regular intervals, and he, for one, did not
feel favourably towards the concept.

AsDeGregori explains, protection has many dif-
ferent facets. When other races are involved, where
does “protection” become racism and elitism?
“Chargesof Racia Insensitivity Beset Environmen-
talists’ appeared asaheadlinein “ Christian science
monitor” (November 1999). The problem occurs
when environmentalists have assumed the right to
speak for those who presumably cannot speak for
themselves. The plight of the Huaorani of the Ecua-
dorian Amazon attracted many environmental and
human-rights NGOsto act on their behal f—but when
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contacted, nobody in the organisations “knew how
to contact the Huaorani, and nor did they know what
they wanted or even who they were”.

Closer to home, the Polynesians, aboriginalsand
Maori people have had similar historiesand are now
minority peoplein their ancestral lands. DeGregori
acknowledges | egitimate grievances, which must be
addressed with “a combination of intelligent, mili-
tant activism and a positive response from at least
some members of the dominant community”. He
also provides evidence to suggest that the belief that
“prehistoric Oceanic peoplesavidly practised a‘con-
servation ethic’ towardstheir island habitat” (Kirch
1984) isamyth. Theidlandersdid what isnormal to
ensure persona survival and that of their immedi-
atefamily (Pawson & Brooking 2002)—they mined
the easily accessible and protein-rich seam of big-
game resources until these game sources declined
significantly (Anderson 1997).

Y et another way to protect the environment has
been to consider it as aresource. The contradiction
in the term “Ecotourism” isexplained; it isan issue
already under discussion in New Zealand. Creating
and maintaining facilities requires the revenue of
large volumes of tourists passing through; thisplaces
astrain on the environment. How many people can
Milford Sound sustain? Or the National Parks? How
does ‘minimal impact” camping affect the environ-
ment? All these questions were headline news dur-
ing the Christmas 2003/2004 holidays. DeGregori
also discusses the different approaches to the dis-
posal of excrement. “Some haul it out even when it
could be recycled through the ecosystem. Some al-
low for burial of excrement at appropriate depth but
not at elevations above the tree line, where it must
be smeared on the north wall of rock faces so it can
be degraded by sunlight. Not only arethese ‘ respon-
sible’ formsof consumption expensive, they aretime
consuming and difficult due to al the consumption
boycotts and taboos (Milbank 1991)”. Frankly, the
thought of anybody smearing is enough to put the
lessintrepid explorer off moving abovethetreeline.

The second book is entitled “ The origins of the
organic debate” but covers more. In this book the
focusison the 19th and 20th centuries, with a*“ dou-
ble-helix contrast of advancesin science, medicine
and agriculture with oppositional beliefs in home-
opathy and organic agriculture”. Chapters cover such
topics as integration, reductionism, vitalism and
homeopathy, rejected knowledge, the Precautionary
Principle, and risk.

Pasteur was probably the last great scientist to
defend vitalism—the tenet that nature was possessed
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of asoul as“even inanimate material showed signs
of life, asdemonstrated by such phenomenon aselec-
tricity and magnetism”. Vitalism persisted, but not
in science. Holism was coined asan aternative (e.g.,
“Holism and evolution”, written by Jan Christian
Smuts) and homeopathic medicine became recog-
nised as part of the reaction to the emerging scien-
tific enquiry of the 19th century. The issues in
homeopathy, which include the reaction against
MMR vaccine, are explained in detail—and anybody
who has ever thought that vaccination is “over the
top in this day and age” should read the section on
the British Vaccination Acts of 1840 and 1853. The
Acts showed vision which saved lives and health.
“Tragically, among some groups the immunisation
rate hasfallen bel ow the percentage (generally about
95%) necessary for ‘herd immunity’.”

Rejected knowledge involves idealising or ro-
manticising the past—which is both wrong and dan-
gerous. Organic agriculture, vegetarianisms and
natural medicine arelinked, and are described asan
integral part of the Nazi ideology for many of its
leading advocates. Richard Walther Darre, Nazi
Minister of Agriculture from 193343, promoted
chemical-free “agriculture according to the laws of
nature” and “farming methods according to the laws
of life". It was during the 1940s that Tom Walker
was working in Britain “digging for Victory” and
explaining how to increase yields using fertilisers
(Walker 2003). The chapter makesthe point clearly
that rejecting any knowledge gained through rigor-
ous methods will prevent advancement of society
unlessthe benefits and risks are explored—whichis
part of the Precautionary Principle.

The precautionary principle states that “when an
activity raisesthreats of harm to the environment or
human health, precautionary measures should be
taken even if some cause and effect relationshipsare
not fully established”. It does not say “if in doubt,
don’'t do it”. Green opponents have made capital of
the fact that no scientist will ever declare “100%
safe’; they have stated that “absence of evidence of
harm is not evidence of absence of harm”. Follow-
ing thistrain of thought leads usinto aworld where
no novelty isever alowed—Iife mimicking art even
as the inhabitants of Newf kill any mutant, “The
chrysalids’ (Wyndham). Aswell as providing data
and references that all concerned with the debate
should have at their fingertips, the chapter provides
balanced statements on what we should be consid-
ering—the alternatives to not trying to make ad-
vances. He reminds us that the BBC Panorama
programme, which ranin the 1980s, “ Are transplant
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donors really dead?’ (described as a farrago of in-
accuracy) resulted in areduction in organ donation
for adecade. In“Feeding six billion people’ the data
on the application of science and technology to ag-
riculture and consequent increases in yields and
quality are presented. Its very successis part of our
problem becauseit istaken so much for granted. And
explaining itin simpletermsis not easy. DeGregori
assists remarkably, making the arguments easy for
you.

Risk isthefinal chapter before the epilogue, and
again helpsto make the case that reasonable people
seek to avoid unnecessary risk. Whereas we can try
and explain that most people accept the risk of get-
ting into a car or onto an aeroplane as a necessary
part of life, DeGregori helps us explain that those at
greatest risk are the very poorest, particularly in
developing countries. In agricultural research, much
of our work is about reducing risks to production,
and our work has put New Zealand as one of the most
efficient producersin the world. More than that, we
have always had a strong technology transfer com-
ponent to our work, and other countries have ben-
efited from our research. In agricultural production
we have been leaders in globalisation (Rowarth
2004); it is sometimesforgotten by Green opponents
that less developed countries depend upon our ad-
vances for theirs.

Advancesin scientific understanding have saved
far more lives than they have taken. Although
Jeremy Griffiths, author of “Species in denial”
(Griffiths 2003) might argue, humans tend towards
“doing good”; most scientists chose their career
because they wanted to do something worthwhile—
and “worthwhile” is judged in society’s eyes. As
John Dewey statesit, science and technology arethe
means developed by humans to take that which
threatens us and transform it by turning the “pow-
ers of nature to account” to advance the human en-
deavour (Dewey 1929).

DeGregori’ s second question, which continuesto
be answered with deafening silence, is “If modern
food lacks nutrition, why are we so healthy?’. The
world is feeding more people, to a better state of
nutrition, on very littlemoreland (approximately 7%
extra) than in the 1960s. Advances in science and
technology, applied to agriculture, have allowed this
extraordinary improvement. The problem is that
society makes the wrong contrasts. Rivers in New
Zealand contained less animal urinein the past than
they do now, but gross domestic product was lower.
Lifewasless complex in the past, but keeping clean
took longer. Historical contrastsdo not recognisethe
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risks and alternatives—the scenarios if a different
choice not to use an advance in technology had been
made.

DeGregori’s books remind us that we make
choices and deal with the consequences. The choice
we made to use organo-phosphates increased crop
yields but created the spectre of residues. Although
nobody hasdied (except by deliberate overdose), and
it could be argued that many people have lived with
better nutrition, we aretold that agriculturaists have
poisoned the environment. Similarly, DDT, which
has saved millions of lives by virtually eliminating
malaria in some aress, is blamed for a decrease in
numbers of birds of prey.

As scientists we “follow a noble calling”, en-
thused by the excitement of the chase in discovery,
but are victims of our own success and our own ar-
rogance. In most areas of science we have moved
faster than society; the lag in understanding is what
we are now dealing with in the GE debate. Commu-
nication will bethe answer, asit isin so many argu-
ments between groups. In DeGregori's words,
“Science offers the possibility to be a transcultural
unifying forcein adiverse world. Critics may point
to its shortcomings, which are many as is the case
for any human endeavour, but science offers ahope
of overcoming the barriersthat have historically di-
vided us.”
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Poultry beyond 2005, carving a great
future. 2nd International Poultry Broiler
Nutrition Conference, Rotorua, New Zealand,
February 2001. Edited by R. J. Diprose, G. D.
Coles, and J. G. Foulds. Published by the New
Zedland Institute for Crop & Food Research
Limited and the Poultry Industry Association
of New Zealand (Inc). This publication can be
ordered through Damien Coup at Crop & Food
Research. Email: coupd@crop.cri.nz. Price:
NZ$36.00 + pp (~NZ$55.00 incl. pp for most
of the world).

Like many agricultural industry conferences these
proceedings reflect the diverse nature of the tech-
nologies utilised in the sector, and there are not al-
waysclear themes or aframework to the proceedings
that facilitates a concise review of the contents.
Despite these limitations, there are some structural
elementsto the proceedingsthat can be used to guide
readers.

In the initial part of the proceedings are some
excellent papers that describe global economic and
structural trendsin the chicken meat industry. These
papers set some future growth projections for the
industry and discuss the likely distribution of pro-
duction throughout the world. The next major sec-
tion in the proceedings describesissues surrounding
early chick development, and its relationship to
hatching egg quality, gut and immune system devel-
opment, early nutrition and intestinal microflora.
There are several papers that undertake a detailed
analysis of the growth potential of broiler chickens
and on the reproductive potential of breeders.

Another significant component of the proceedings
discusses the issues surrounding antibiotic growth
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promotants (AGPs), alternatives to antibiotics, gut
integrity, mycotoxins, enzymes, and natural antioxi-
dants. There are also some papers on quality assur-
ance processes and an interesting paper on resource
allocation software for feed milling.

In the papers that make economic projections on
the chicken meat industry there were several
important strategic issues that readers may find
useful in future planning. Firstly, there are projec-
tions for further growth of chicken meat consump-
tion in the United States industry based on product
differentiation, which will have important ramifica-
tions for Western economies. Secondly, there are
concerns expressed in the proceedings about the
supply of grain/protein meals that will represent a
major constraint limiting the expansion of the
chicken meat industry in Asiaand many other coun-
tries. Clearly, Brazil is well placed to exploit both
export demand for chicken meat, and supply
feedstuffsto the poultry industry in other continents.
The impact of the genetically modified organism
(GMO) debate, and the stance of different counties
on these issues, will need to be monitored very
closely as the global grain industry differentiates
these products. The only obvious deficiency in the
proceedings was a dearth of analysis of the global
grain trade to accompany the excellent analysis of
the chicken meat industry.

An important economic principle outlined in the
proceedings is the need for the application of the
concept of calorific conversion of energy to
proteinaceous mass. These principles seem very
important in Western economies as a driver of fur-
ther efficiency gains, but may have little relevance
in under-devel oped economies. The analysisin the
proceedings suggests that the high cost of the West-
ern technology required for broiler chicken produc-
tion, together with the low supplies of animal
feedstuffs, is constraining growth of the chicken
meat industry in Asia. The movement of populations
from rural to urban centresin Asiaislikely to alter
thisequilibrium, and many developed Asian econo-
mies provide a logical model for this transition.
These socio-economic changesin Asiashould have
very largeflow on ramificationsfor both the chicken
meat industry supply and the global grain trade, and
need to be modelled for effective long-term planning
of the chicken meat industry in al countries.

The evolution of communication technologies
and the globalisation of food retailing are having
very significant impacts on the flow of consumer
awareness and knowledge, and as a consequence
many of theimportant issues confronting the chicken



Book reviews

meat industry have become consistent around the
globe. Theissues described in these proceedings are
the use of genetically modified organisms, antibiotic
growth promotants, environmental questions of
odour and waste disposal, food safety issues, and
bird health in relationship to fast growth. These pro-
ceedings attempt to discuss all theseissues and pro-
vide some potential solutions and new research
opportunities.

One of the most important themes that arises in
many papers is the need for more compartment-
alisation of broiler chicken growth that enables
metabolic and immune function to be studied more
precisely in the first 7-10 days of life. A greater
understanding of these processes at abasic scientific
level will be important for the future of the indus-
try, asthis early growth becomes amore significant
component of overall growth. A practical paper
within the proceedings suggests that 7-day weight
is a key marker of performance, and that poor per-
formancein early growthisrarely overcome despite
the compensatory growth phenomena.

Another important theme arising in many papers
isthe need to develop technologies that can predict
responses to nutrition supplements and define nutri-
tional adequacy. Theimpact of phytase enzymeson
mineral metabolism iswell known, but the indirect
effects of these enzymes on energy and protein
metabolism clearly need additional definition, and
may provide significant new opportunitiesto refine
nutrient availability and feed conversion.

In addition to the papers on biological science
thereare also afew papersthat provideinsightsinto
managerial systems that can be applied in food
safety, resource allocation, and practical flock man-
agement.

There are several papersinwhichtheroleof litter
composition is discussed in relationship to waste
reduction and odour management. These issues are
likely to be very important if the industry is to
continue expansion at the rates projected, because
these issues interact with the capacity to construct
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shedding infrastructurein most countries. Studies of
faecal output/composition and litter composition, in
both laboratory models and commercial practice,
have significant potential to impact on both eco-
nomic performance and environmental outcomes.

In some ways the breadth of the topics covered
in the proceedings illustrates one of the fundamen-
tal problems of technological innovation. If research
and devel opment activitiesremain broad with alim-
ited focusthen therate of gainislikely to reflect the
resources allocated. One of the major difficulties |
foresee in resource allocation for research is estab-
lishing systems that objectively analyse both the
opportunities and therisk of basic research, and then
finds a balance with resources allocated to more
applied research. There are often no clear answers
to this problem, but thought should be given to in-
ternational centres around the world with strategic
alignments to the medical research community for
research directed at questions of fundamental biol-
ogy.

In conclusion, | encourage al poultry scientists
to read the proceedings as a means of understand-
ing the breadth of the issues confronting the chicken
meat industry and the commonality of many of the
problems. A detailed analysis of many of the papers
will provide both researchers and commercial nutri-
tionistswith many new opportunities. Thelong-term
challenge for the poultry science community is to
improve resource allocation for research and devel-
opment on a global basis, rather than a provincial
continental basis. Many of the larger problems now
require sustained research effort over the mediumto
long term (1020 years) for effective solutionsto be
created and larger research groups will be required
to maintain the momentum.
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