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There is a touch of irony in drawing 
attention to the importance of sys- 
tematics in attempts to stem the 
biodiversity crisis. For years system- 
atics has itself been in decline. Like 
those of so many plant and animal 
species, populations of systematists 
have fallen in size, have become 
more ‘over-aged’ in their age-pro- 
file, and have been existing on a 
declining resource base (their bit of 
the science budget). The irony 
would perhaps be made yet more 
complete if growing recognition of 
the need to do something about the 
biodiversity crisis resulted in a revi- 
talisation of the discipline of system- 
atics. 

There are signs, as yet a little 
faint, that such a revitalisation might 
indeed take place. Many observers 
argue, however, that a major ob- 
stacle remains. That is that too great 
a proportion of both the scientific 
and the broader community is ill- 
informed as to what systematics is, 
what systematists do, and why both 
are relevant in the fight to under- 
stand and to reduce extinction rates. 

By those who have perceived it, 
there have been several attempts to 
overcome this problem. This book 
provides a further contribution to 
this process, in the words of its edi- 
tor it is ‘a frank attempt to heighten 
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Sustainable Investment and Resource Use: 
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Economic Efficiency 

by Michael D. Young, UNESCO and 
Parthenon, 1992. f30.00 (xvi + 176 
pages) ISBN 185070 381 7 

Ecological economics starts with 
the basic idea that the economy is a 
subset of the larger ecological life 
support system’. The two are so 
interdependent that it is senseless 
to separate them -yet this is exactly 
what our traditional academic disci- 
plines have done. Michael Young 
has produced a comprehensive and 
lucid synthesis of the new field of 
ecological economics, ranging from 
basic tenets and changing percep- 
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awareness of the real and potential 
importance that systematics has for 
understanding, and perhaps even 
helping to alleviate, the present-day 
biodiversity crisis’. 

The book’s origins lie in a sym- 
posium held at the American 
Museum of Natural History, and 
entitled ‘The Role of Museums in 
the Biodiversity Crisis’. The title of 
the volume reflects its contents bet- 
ter than would that of the meeting. 
Its thirteen chapters, some of which 
were not presented at the sympo- 
sium, cover a broad range of topics, 
from considerations of latitudinal 
gradients in species richness 
(Stevens) and the relation between 
ecology and evolutionary biology 
(Eldredge), to the roles in the biodi- 
versity crisis of zoological gardens 
(Flesness) and third world museums 
(Vanzolini). In some chapters 
authors strive hard to emphasise the 
links between particular facets of 
systematics and one or more 
aspects of the study of biodiversity, 
in others the links are rather more 
implicit than explicit. Whilst all the 
authors are based in institutions in the 
New World, they draw on examples 
which are globally distributed. 

In the main, this is not a book of 
new ideas. Rather, it is a compi- 
lation of viewpoints and perspec- 
tives, many of which are placed in 
fresh contexts and with unfamiliar 
examples. It is a measure of the 
book’s success that there is some- 
thing here for those who would 
regard themselves simply as 
systematists, ecologists or conser- 

tions of the ecology - economy link, 
to a full range of prescriptions for 
effective change to a sustainable 
system. 

Ecological economics represents a 
search for a new transdisciplinary 
synthesis. This synthesis should be 
based on an ‘overlapping consen- 
8~s’~. According to Young, ‘a con- 
sensus that is affirmed by opposing 
theoretical, religious, philosophical 
and moral doctrines is likely to be a 
just one and, in a resilient fashion, 
likely to thrive over generations’. A 
key overlapping consensus that has 
emerged surrounds the goal of SUS- 
tainable development, a form of 
economic progress that ‘maintains the 
ecological processes and functions 
that underpin it’ and reaps the ‘ben- 

vationists, as well as for those who 
already recognise the artificiality of 
such distinctions. Thankfully, there 
is very little which has obviously 
become redundant or outdated 
since the manuscripts were written. 
Perhaps the most apparent develop- 
ments which have taken place are 
those in incorporating phylogenetic 
relationships into decisions as to 
which areas to prioritise for conser- 
vation. 

One can always identify gaps in 
the coverage of multi-authored vol- 
umes, There is, nonetheless, one 
sense in which this volume can be 
construed as a missed opportunity. 
There is little in the way of a con- 
certed attempt by most authors to 
present an agenda for the future 
development of the relationship 
which has been espoused between 
systematics and the biodiversity 
crisis. In this respect it perhaps re- 
flects how little attention has been paid 
to such an agenda more broadly. 
There is, however, an urgent need 
for a priority-setting dialogue be- 
tween the practitioners of conser- 
vation biology and of systematics. 
Without such, both disciplines will 
be the poorer. More pragmatically, 
the predicted time to extinction of 
populations of systematists and of 
other species will not increase as 
much as it otherwise should. 

Kevin J. Gaston 
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efits of improving the quality of life 
now without denying future gener- 
ations a similar opportunity’. 

Young then goes on to elaborate 
the differing concepts and assump- 
tions underlying conventional 
economics, ecology and ethics, in 
order to aid communication and to 
search for overlapping consensus. 
Economics contributes by focusing 
on economic efficiency and resource 
rights. Ecology contributes by 
focusing on ecosystem functioning 
and environmental health and 
integrity. Ethics contributes by 
focusing on distributional conse- 
quences and fairness. Young’s 
lucid jargon-free discussion of 
these issues provides a basis for 
future transdisciplinary dialogue 
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and ultimately leads him to a set of 
eight ‘constraints’ and 33 specific 
policy prescriptions to implement 
them. The list of constraints and 
prescriptions is itself somewhat 
overlapping and redundant, however. 
Goals, constraints and prescriptions 
are mixed. The fundamental con- 
sensus is that we need to maintain 
‘natural capital’ in order to assure 
sustainable ecological functions 
and services and preserve future 
opportunities3-5. The other con- 
straints and prescriptions Young 
includes in his list are either sub- 
sets of this goal (i.e. maintaining 
environmental quality, maintaining 
future options, efficient resource 
use, maintaining the aggregate 
value of mineral stocks and con- 
ditionally renewable resources), or 
specific methods to achieve it (i.e. 
avoiding government failure, stop- 
ping population growth, redistri- 
bution of wealth to poor countries). 

The remainder of the book is 
devoted to the design of sustain- 
able resource rights systems and 
macro and micro economic policy 
opportunities for achieving sustain- 
able development. There is much of 
use here. Young argues that by 
designing overlapping conditional 
systems of resource use and prop- 
erty rights to cover the many differ- 
ent aspects of natural capital within 
a region, we can set the stage for 
sustainable use. The success of 
either command and control regu- 
lation or market based incentives for 
sustainable management are predi- 
cated on having an adequate, legally 
viable resource use and property 
rights system. Changing these sys- 
tems of explicit and implicit rights 
are likewise often the most difficult 
and neglected step in implementing 
(i.e. the former Soviet Union) or 
enlarging the scope (i.e. western 
Europe and the US) of market- 
based systems of allocation. The 
resource use and property rights 
system, laws and regulations set 
the stage and largely determine the 
goals for an economy, while com- 
petitive markets are efficient tools 
to help society achieve its goals. As 
Young points out ‘competitive mar- 
kets are excellent servants but bad 
masters’. 

Emphasis in the micro policy sec- 
tion is on a mixed approach that 
makes maximum use of market 
incentives on the condition that the 
underlying system of rights is in 
place and safe minimum standards 
are preserved. The well-known ‘pol- 
luter pays’ principle of Pigouvian 
taxes for pollution and the ‘user 
pays’ principle for resource use are 

advocated, along with the use of 
deposit-refund and security-deposit 
schemes for persistent pollution. 

One topic that is not given 
enough emphasis is the issue of 
scientific uncertainty. Setting user 
fees and pollution charges is 
fraught with uncertainty because 
our understanding of the full 
impacts of human activities on the 
ecological life support system will 
always be severely limited. While 
Pigouvian taxes have achieved 
broad consensus in the economics 
community, they have by and large 
been rejected by the environmental 
community on the suspicion that 
the environment would be under- 
valued and the taxes set too low. 
The ‘precautionary principle’ (when 
in doubt about environmental 
impacts, err on the side of caution) 
has recently gained broad consensus 
in the environmental community as 
the preferred approach to uncer- 
tainty6. Linking this principle with 
the polluter pays principle has pro- 
duced the ‘precautionary polluter 
pays principle’ (the 4P approach) in 
the form of refund-able environ- 
mental assurance bonds that com- 
bine features of deposit-refund sys- 
tems, Pigouvian taxes and erring on 
the side of environmental caution7-‘. 
Such policy instruments may ulti- 
mately achieve the broad overlap- 
ping consensus necessary for politi- 
cal feasibility, fairness and sustain- 
ability. 

Robert Costanza 
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In the past five years or so, the 
issues associated with global 
change have become a major driver 
of research in the environmental 
sciences. The impacts on priorities 
and funding have been most dra- 
matic in the atmospheric sciences, 
but increasingly ecologists are 
focusing their research on the caus- 
es and consequences of environ- 
mental change - issues which are 
increasingly central to global 
change research. The involvement 
of ecologists in global change 
research is pervasively influencing 
the direction of the field, in ways 
that are likely to be clearer with 
hindsight than at present. However, 
these two books illustrate both the 
context in which the ecology of 
global change is relevant, and some 
of the scientific directions of the 
field. Neither title suggests areas 
where ecologists would have been 
prominent ten years ago, and yet 
both volumes contain considerable 
contributions from ecologists. The 
significant number of ecological or 
related papers in Jager and 
Ferguson reflects a sea change in 
the relationship of the ecological 
and geophysical sciences. 

Global change has increased the 
attention given to extrapolation of 
process rates to large areas. The 
problem of extrapolation is central 
to ecological contributions to global 
change because of the need to 
understand the integrated contri- 
bution of the biosphere to global 
phenomena. It is also important to 
understand the effect of global 
changes in climate on biological 
processes over large areas, as cli- 
mate change could affect the 
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