
Letters

Revisiting the Links between
Governance and Biodiversity Loss

Many studies have focused on the
impacts of corruption on economic
development and poverty alleviation
(Kaufman 1997; Svensson 2000), but
research on possible links between
corruption and success in biodiver-
sity conservation is largely restricted
to a few key case studies and re-
views (e.g., Gibson 1999; Barrett et
al. 2001; McCarthy 2002) and a num-
ber of anecdotal reports. To address
this evident gap on such a potentially
controversial topic, we published
the first quantitative analyses relat-
ing governance to patterns of bio-
diversity loss based on transnational
data sets. We investigated whether
changes in forest cover and popula-
tion sizes of African elephants and
black rhinoceroses were correlated
with national governance scores and
whether countries identified as fund-
ing priorities by international donors
tended to experience poor gover-
nance (Smith et al. 2003).

A recent paper by Barrett et al.
(2006) revisited our article and fo-
cused on our analyses of forest cover
and elephant numbers. In this re-
sponse to Barrett et al. (2006), we
highlight three aspects of their paper:
their misinterpretations of our origi-
nal article; their criticism of our ele-
phant analysis; and the need for fur-
ther work on this controversial sub-
ject.

Misinterpretations of Our
Original Analyses
Barrett et al. (2006) imply that we
suggested a link between patterns
of deforestation and national differ-
ences in governance scores and, in
response, reanalyze our data. In fact,
our analysis showed that changes in
natural forest cover were not cor-

related with governance scores and
that changes in total forest cover
(combining natural and plantation
forest), although correlated with gov-
ernance scores, were more strongly
correlated with per capita gross do-
mestic product (GDP) (Smith et al.
2003). Governance scores and per
capita GDP were highly correlated,
so we argued that the correlation
between governance and total for-
est cover was an artifact of this
strong correlation and, in this con-
text, wrote that the “result for total
cover was driven by the establish-
ment of new plantations in wealthier,
better-governed countries.” We then
followed this statement with “This
[result] might seem surprising, as cor-
ruption has been linked to defor-
estation. Nevertheless, logging is also
used more widely as an economic de-
velopment policy, which may explain
why no pattern was observed” (Smith
et al. 2003). Thus, the reanalysis by
Barrett et al. (2006) confirms our orig-
inal conclusions.

Barrett et al. (2006) misrepresent
our work in two other important
ways. First, they state that we inves-
tigated changes in national elephant
populations only between 1987 and
1994. In fact, we analyzed changes
in national elephant populations for
two periods, between 1987 and 1994
and between 1994 and 1998. Sec-
ond, Barrett et al. (2006) criticize us
more generally for being oversimplis-
tic in the interpretation of our find-
ings, without recognizing that the
limited space we were afforded for
our original article (Smith et al. 2003)
caused us to focus on one issue: the
potential impact of corruption on the
effectiveness of conservation spend-
ing by external donors. Mindful of
this shortcoming, two of us subse-
quently wrote a longer piece for an-
other journal that discussed many of

the broader issues (Smith & Walpole
2005), but this later article was not
cited by Barrett et al. (2006).

A Comparison of Elephant
Population-Change Models

Barrett et al. (2006) reanalyzed the
African elephant data we presented
in Smith et al. (2003) and produced
a model that did not include gover-
nance score as a significant predictor
of changes in elephant numbers. We
accept that the Barrett et al. (2006)
model uses a more sophisticated sta-
tistical analytical approach than our
own, but argue that direct compari-
son of the two sets of results is diffi-
cult, for two reasons. First, although
we subdivided our analyses to mea-
sure change between successive ele-
phant counts, Barrett et al. (2006)
lumped together elephant count data
from 1984 right through to 2002.
Nevertheless, elephant counting pro-
tocols have evolved over this pe-
riod, making long-term comparisons
between surveys difficult. Moreover,
the subdivision allowed us to ana-
lyze population trends before and af-
ter the likely impacts of the 1989
CITES ban on the ivory trade, a fac-
tor that was not considered by Bar-
rett et al. (2006) Second, Barrett et
al. (2006) included changes in na-
tional rainfall as a significant predic-
tor, yet it is unclear how far national
figures reflect rainfall changes in the
areas elephants are found and un-
likely that rainforest elephant popula-
tions (in West and Central Africa) will
be strongly affected by the observed
rainfall changes. Consequently, we
suggest that our model is more rel-
evant than the one described by Bar-
rett et al. (2006).

The Need for Further Work

We agree with Barrett et al. (2006)
that research into the relationship
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between corruption and its impact
on conservation is inadequate, both
in extent and sophistication. The ef-
fects of poor governance are com-
plex, varied, and often context-
specific, and richer and more detailed
analyses than our own, exploring dif-
ferent forms and levels of corruption,
are clearly and badly needed (Ferraro
2005; Smith & Walpole 2005). Never-
theless, the aim of our original paper
(Smith et al. 2003) was not to offer
unequivocal evidence of a causal link
between corruption and poor conser-
vation outcomes; rather, we sought
to highlight a subject hitherto lacking
extensive quantitative analysis.

Although the interdisciplinary na-
ture of the work needed increases
the likelihood of mutual misinter-
pretation (Campbell 2005), we hope
that the discourse between conser-
vation biologists, such as ourselves,
and economists and social scientists,
such as Barrett et al. (2006), sparked
by our original article will strengthen
our mutual understanding of these
critically important issues.
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We thank Smith et al. for their com-
ment on our article, which extends
an important discussion about the
complex hypothesized relationship
between corruption and biodiversity.
This exchange also underscores why
the conservation community should
be cautious about making prescrip-
tive judgments about that relation-
ship on the basis of the available evi-
dence.

In their comment Smith et al. criti-
cize our “misinterpretations of [their]
original article” (Smith et al. 2003)
and suggest that their earlier model
“is more relevant” than ours. We ap-
preciate the opportunity to respond
to these claims with three basic
points. First, and most important, like
their original work, their comment
too offers no conceptual underpin-
ning as to how corruption might af-
fect biodiversity outcomes. The cen-
tral point of our analysis (Barrett et
al. 2006)—comprising nearly half of
the article—is that corruption oper-
ates in different ways, through dif-
ferent individuals, in different public
and private organizations, at different
levels, over different periods, in dif-
ferent locations, at different scales,
and with different resources. We cau-
tioned against atheoretical statistical
explorations, in particular, the use of

the conventional model that portrays
corrupt central government officials
and pure patronage politics combin-
ing to despoil nature. We pointed out
that even donor organizations that
extensively use national-level indica-
tors of corruption in their own pro-
gramming emphasize that the cen-
tral issue is good governance of re-
sources at local (not national) levels
(USAID 2002). Because the prospec-
tive causal relations between corrup-
tion and biodiversity flow through
multiple, possibly countervailing,
pathways with many likely confound-
ing variables, we demonstrated the
fragility of simple statistical associa-
tions between governance and biodi-
versity measures through the explicit
use of Smith et al. (2003) as a foil pre-
cisely because it is the most widely
cited study in this emerging litera-
ture.

Second, it therefore makes little
sense to think that estimating corre-
lations among national-level corrup-
tion measures and national-level natu-
ral resource measures could ever cap-
ture the nuances of corruption’s pro-
cesses and effects. Such correlations
are not robust to reasonable changes
in explanatory variables or estimation
methods. As one trivial but enlight-
ening example, we used the meth-
ods and data of Smith et al. (2003) to
show that a country’s latitude better
explained change in elephants pop-
ulations than did a national corrup-
tion measure (Barrett et al. 2006).
Without good theory, a well-specified
model, and data clearly related to
the causal mechanism(s) under con-
sideration, simple statistics too of-
ten lend a specious air of scientific
rigor to irresponsible policy prescrip-
tions.

In their letter Smith et al. do not
reconsider their use of these inappro-
priate data and overly simple meth-
ods. They defend their model of ele-
phant population change as “more
relevant” than ours. But they miss the
essence of our critique. We did not ar-
gue that we offered a relevant model.
We noted that “our results are actually
subject to many of the criticisms we
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made of Smith et al.” Our core point
was, rather, that “statistical inference
with respect to the relation between
governance and the state of natural
resources is inherently suspect due
to the complex nature of the relation-
ship, the underspecified nature of the
causal relation envisioned between
corruption and biodiversity, and the
dearth of good data.”

Third, Smith et al. claim our “re-
analysis confirms [Smith et al.’s] orig-
inal conclusions.” Not so. Our point
was that their claims depend on a sta-
tistically unsupportable comparison
of two different dependent variables
from two different samples of coun-
tries. The data only show that for-
est cover tended to increase in de-
veloped countries between 1990 and
1995. Their data and methods do not
permit inference supporting a claim
that this is due to plantations or any-
thing else.

Similarly, Smith et al. did not like
the fact that we “lumped together
elephant count data from 1984 right
through to 2002” because “count-
ing protocols change over time.” We
completely agree—in fact we high-
lighted this because the producers of
the elephant count data specifically
warn users not to compare the pop-
ulation numbers over time (Barrett
et al. 2006). Yet, Smith et al. (2003)
proceeded with such a comparison,
disregarding the elephant scientists’
warnings and their own recent admo-
nition, and they did not alert read-
ers to this crucial concern. If one
proceeds with intertemporal com-
parisons anyway, then good statistical
practice calls for pooling the available
data series so as to improve degrees
of freedom and diminish the impor-
tance of any single, nonrandom ad-
justment in counting methods. A rela-
tionship that only holds in select sub-
samples is suspect at best. Smith et
al. go on to argue that our use of rain-
fall measures at the national level may
not affect the areas inhabited by ele-
phants and that forest elephants may
not be affected by rainfall changes at
all. Not only do we completely agree,

we would extend the same criticism
to every variable used in both pa-
pers. Their national-average variables
(per capita gross domestic product,
human development index, popu-
lation density, and national spend-
ing on protected areas) ignore dra-
matic intranational variation. Again,
the use of available measures with-
out a clear underlying theory leads to
inference that is too easily misinter-
preted.

Smith et al. (2003:69) argue that
corruption has systematic effects on
conservation: “These results high-
light the need for the conservation
community to develop approaches
that offset the effects of poor gov-
ernance. They also support the am-
ple anecdotal evidence that links cor-
ruption and conservation and con-
servation failure.” Their 2003 Nature
paper is now widely cited precisely
because they made this link. In Bar-
rett et al. (2006) we demonstrated
the conceptual and statistical weak-
nesses of their inferences and those
of similar studies in this thread of the
literature. The issue is extremely im-
portant and merits more careful anal-
ysis by researchers than is reflected
in the extant literature.
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The Advocacy and Science Divide

Four of the five short papers in the
“Policy Advocacy and Conservation
Science” focus section of the Febru-
ary 2007 issue make little or no men-
tion of the practice of advocacy by
conservation scientists in support of
development or other impacts to bio-
logical systems. Yet such advocacy is,
I observe, more pervasive and more
influential than advocacy aimed at
protecting natural systems by “sci-
entists who went off the deep end
[and] behaved like careless environ-
mentalists” (R. F. Noss. 2007. Values
are a good thing in conservation bi-
ology. Conservation Biology: 21:18–
20). I base this on my experience of
roughly a decade in academia, 7 years
with a natural resources regulatory
agency, and 5 years as an indepen-
dent environmental consultant. I be-
lieve many academics are only dimly
aware of consulting work done by
their colleagues or by conservation
scientists outside academia, and that
we all need to educate ourselves in
this regard.

Values and advocacy are part of
healthy argument in conservation sci-
ence, are probably humanly unavoid-
able, and provide considerable inter-
est. How dry our work would be
without any opinions, recommenda-
tions, or passion—in their place.

We should continually be aware,
however, that advocacy cuts both
ways. I have come to the conclu-
sion that far more money, power,
and business-as-usual processes are
behind scientists who advocate for
habitat-destroying projects than
behind “eco-freaks.” As a corollary
to the mix of money, power, and
hubris it involves, the consulting
side of advocacy needs a great deal
of cleanup. Thus, I find Murphy and
Noon’s (2007. The role of scientists
in conservation planning on private
lands. Conservation Biology 21:25–
28) rule 9, “Clarify at the outset that
scientists are involved to inform the
decision-making process, serving as
de facto intermediaries between
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regulatory agencies and the
landowner,” inadequate as a con-
straint on science advocacy or as
a means to reduce bias because
just such a trusted intermediary is
exactly what developers are panting
for—and paying for. We can never
forget or dismiss the money that
changes hands or neglect to ask how
much, in case even the most moral
practitioner should be unconsciously
swayed by the desires of his or her
benefactor. Those of us who work
in consulting must continually face
this ethical issue as consciously and
honestly as we can. Ideally, consult-
ing conservation scientists would
be paid by bland public agencies
with no agenda in development
or conservation, in sums neither
tempting nor insulting. In reality
things often work differently.

Therefore, a final lesson we may
draw is that a prominent, objective
conservation organization like the So-
ciety for Conservation Biology (SCB)
needs ethics rules with teeth that will
help prevent abuse. Currently SCB
rules provide only expulsion from the
society by a two-thirds vote of the
board, and SCB’s code of ethics is
a feel-good guide to acceptable be-
havior that has no enforcement pro-
visions. Has any member ever been
expelled for ethical abuses? It is not
even clear how such a matter is
brought before the board. Elements
of a strong code of ethics might in-
clude reprimand or censure; pub-
lication of adverse findings; exclu-
sion from SCB meetings; and coop-
eration with other professional soci-
eties, colleges, universities, and civil
authorities in investigations of ethical
abuses. Formal findings of unethical
behavior should apply to any action
that took place while the person was
an SCB member so that the party can-
not simply terminate his or her mem-
bership to preclude SCB from reach-
ing an adverse finding.

David H. Wright
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In “Science, Scientists, and Policy Ad-
vocacy,” Robert Lackey (2007) helps
us fortify the important fence be-
tween science and policy advocacy.
The fence should be maintained with
due diligence because it keeps the
pastures of science and advocacy pro-
ductive. Young scientists who im-
prudently charge the fence will be
turned back to the scientific pasture.
Intractably rogue scientists risk being
culled from the herd.

The most useful fences have gates,
of course, that allow for orderly re-
distribution of the stock among pas-
tures. For example, when the pas-
ture of conservation science is over-
grazed, resulting in scant produc-
tion of conservation “meat,” some
movement to the greener pasture
of conservation advocacy is appro-
priate, and vice versa. Overly stri-
dent gatekeeping prevents an opti-
mum distribution of conservation ef-
fort. Lackey encourages a reasonable
manner of gatekeeping by which in-
dividuals choose to come and go, as
long as they are qualified and clearly
identify which pasture they are in.

Unfortunately, neither the range-
management metaphor nor Lackey’s
article accommodate the thorny is-
sue of fence riding. In the real world
there are professional conservation
biologists who are paid with tax dol-
lars and who are required in the per-
formance of their duties to practice
sound science for the very purpose of
developing public policy. They may
then be called to advocate such pol-
icy, within and without their agen-
cies, formally or informally.

Several years ago a group of us
(one with the title “conservation bi-
ologist” and all putting conservation
into practice) was tasked with de-
veloping a scientifically derived pol-
icy for the maintenance of “biolog-
ical integrity” and “environmental
health,” pursuant to a federal statute.
This example points to the irony
with which Lackey (2007:14) warns
against the scientific use of “norma-
tive” concepts such as “benchmark”
and words such as healthy. Imag-
ine developing a scientific approach

to the maintenance of biological in-
tegrity without invoking a concept
such as benchmark or developing any
cogent approach to the maintenance
of environmental health without us-
ing a word such as healthy!

The integration of science and pol-
icy, by the same agency and even the
same person, has been institutional-
ized in the American polity since no
later than the Progressive Movement.
Furthermore, concerns for biodiver-
sity and ecological integrity played a
key role in this history. Trust-busting
Theodore Roosevelt, so often moti-
vated by an appreciation of wildlife
and wilderness, instilled our govern-
ment with civil service in which the
hybridizing of science and policy was
seen as a far lesser evil than the mo-
nopolizing of public policy by com-
mercial interests. So when we de-
cry the mixture of science and pol-
icy development, seeking a better ap-
proach, our vision should be tem-
pered with hindsight.

Another aspect of the science-
policy dynamic that warrants elabo-
ration is the role of professional soci-
eties. Lackey (2007:15) states, “Some
scientific societies and other profes-
sional organizations assert that bio-
logical diversity is inherently good.”
He then laments this “value judg-
ment” and the difficult strategic and
programmatic decisions it entails for
the organizations in question. He
summarizes his concern, “Once pol-
icy preferences are rooted in the
core of the scientific enterprise, it is
not clear to me how scientific inde-
pendence and credibility can survive
over the long term.”

At first glance Lackey’s lament
invokes the Society for Conservation
Biology (SCB). Nevertheless, the SCB
says nothing about the inherent good-
ness of biological diversity. (Come to
think of it, do any scientific societies
or professional organizations?) The
mission of the SCB is “To advance the
science and practice of conserving
the Earth’s biological diversity”
(http://www.conbio.org/AboutUs/).
The SCB does not need to establish
an inherent goodness of biodiversity
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to recognize the tremendous value
of biodiversity to human society. The
SCB is relevant to society, and all the
institutions and public policies that
affect biodiversity, because of the
value of biodiversity, not because it
eschews the value of biodiversity.

As for the survival of scientific cred-
ibility over the long term, credibil-
ity is a relative concept. No profes-
sional organization will attain abso-
lute scientific credibility, whereas, at
the other end of the spectrum, falling
to absolutely no scientific credibility
seems somewhat more conceivable.
Obviously we would like to main-
tain a high level of scientific credi-
bility and of other modes of credibil-
ity related to democratic function and
policy expertise in the SCB. With re-
gard to maintaining scientific credi-
bility, the question is, for what? I posit
three answers: surely not to assuage
our egos, probably not to maximize
our income, and clearly to maximize
our contribution to biodiversity con-
servation.

If indeed we are most concerned
with biodiversity conservation, then
a subservient objective is to optimize
our scientific credibility, not maxi-
mize it. Returning once more to the
rangeland metaphor, we should not
keep our entire SCB stock in the
scientific pasture; rather, we should
manage it to maximize the produc-
tion of conservation meat, such as
public education, policy develop-
ment, and science in the service of
biodiversity conservation. Some of
us are best suited to move among
the various pastures, others are most
productive if they occupy one at all
times, and some have little choice but
to ride the fence at times.

Robert Lackey has helped us more
clearly see the fences spanning our
conservation terrain. Let us respect
them, and fortify them when nec-
essary, without forgetting the gates.
Wise use of the conservation terrain
is the best hope for biodiversity?

Brian Czech

5101 South 11th Street, Arlington, VA 22204,
U.S.A., email brianczech@juno.com

Interdisciplinary Collaboration:
Painting a Brighter Picture and
Identifying the Real Problem

Chan et al. (2007) summarize well the
issues entailed in combining conser-
vation and development. They touch
sensitively on all the salient pitfalls
and highlight opportunities for opti-
mism. So it is with a certain antici-
pation that the reader turns to their
recommendations: collaboration of
conservation biologists with social
scientists (McNeely 1995); recogni-
tion of the distinct scales (both spa-
tial and temporal) at which the costs
and benefits of conservation strate-
gies affect people and nature (Wells
1992); and appreciation of the fact
that different conservation dilemmas
will require unique solutions (Robin-
son & Redford 2004).

The authors are right to reempha-
size old (and good) ideas. Surely,
however, we can go beyond ex-
horting conservation biologists to
“make earnest efforts to under-
stand the concerns of people and
institutions relevant to areas of
conservation significance” and to
“work with social scientists.” Chan
et al. appreciate that such collab-
orative work is already advanced
with economists, but suggest that
with social historians, human geo-
graphers, cultural anthropologists,
and others it has been limited, reflect-
ing (they suspect) “divergent philoso-
phies and research styles.”

The picture is in fact far bright-
er (Borgerhoff Mulder & Coppolillo
2005). Social scientists conduct anal-
yses at individual, community, and
(inter)national levels, and many use
concepts and terminology familiar to
population biologists and evolution-
ary ecologists. Indeed, across the dis-
ciplines one can find studies that
answer just the kinds of questions
with which Chan et al. end their
paper: “Can those losers [of con-
servation projects] be identified and
their responses anticipated? Can that
conflict [between conservation and
development] be preemptively de-

fused? Can conflict and harmony be
mapped, as can slope and vegetation,
as data layers in geographical informa-
tion systems, to design better mitiga-
tion strategies?”

At the level of the individual, hu-
man behavioral ecology applies for-
aging theory to resource offtake de-
cisions (e.g., Alvard 1998) and ex-
pands on these models to predict
how exogenous changes (i.e., new
markets and technology) can shift
the costs and benefits of different re-
source extraction strategies (Smith &
Wishnie 2000). Where differences in
access to labor and cash (or even
variation in religious prescriptions)
leave some individuals better situ-
ated than others to reap the bene-
fits from such changes, the impact
of conservation interventions can
be modeled and hypotheses gener-
ated for empirical test (e.g., Godoy
2001). Optimal foraging analyses can
also be scaled up into predator–prey
population models. Winterhalder and
Lu (1997), for example, find (some-
what counterintuitively) that intro-
duced domestic species can increase
pressure on an overhunted pre-
ferred species by supporting higher
human population densities. With
such tools social scientists can pre-
dict the kinds of social inequities that
so frequently result from conserva-
tion projects and make recommen-
dations for wiser and more forward-
looking interventions.

Furthermore, to the extent that
payoffs to conservation behavior (or
stinting) depend on the time frames
within which individuals operate,
an examination of the full suite of
economic alternatives to (destruc-
tive) harvesting becomes critical.
Here again evolutionary anthropol-
ogists have taken the lead (Rogers
1991), exploring how differences in
time discounting within populations
(Reyes-Garcia et al. 2007) can ren-
der certain individuals or produc-
tion strategies particularly vulnera-
ble to new management regimes.
These studies are written in a lan-
guage comprehensible to any ecolo-
gist trained in evolutionary thinking

Conservation Biology
Volume 21, No. 4, 2007



904 Letters

and provide fundamental building
blocks for determining how a project
to conserve natural resources may
ameliorate and/or enhance inequi-
ties in resource access, income, or
other goods across the human pop-
ulation.

Other specializations in the social
sciences take us beyond individual
motivation and behavior. Coming to
grips with the dynamics of coordina-
tion and cooperation is key (Hardin
1968). Here, institutional and po-
litical economists’ work on collec-
tive action has been pivotal (Ostrom
1990) and increasingly converges
with strictly evolutionary analyses of
cooperation (e.g., Richerson et al.
2002). Phrasing conservation dilem-
mas as collective-action problems
delineates clear models that can be
applied to the behavior of individu-
als harvesting natural resources (Rut-
tan & Borgerhoff Mulder 1999) and
to the design of institutions govern-
ing cooperation.

We now know a great deal about
what kinds of institutions result in
successful resource management and
why (Agrawal 2002), and we can use
this knowledge to generate (Agrawal
& Redford 2006) and test (Brooks
et al. 2006) hypotheses for which
conservation solutions might work.
Here again social science has the
tools to map out quantitative pre-
dictions about the sorts of policy
initiatives that might be effective,
given local conditions. For example,
Ruttan (2006) followed Baland and
Platteau (1999) to determine how
some forms of community hetero-
geneity might facilitate collective ac-
tion over conservation whereas other
forms might impede conservation
and tested her predictions against the
outcomes of natural resource man-
agement programs. Finally political
ecologists tackle the issue of within-
and between-country inequities with
regard to resource use through recog-
nition of subnational and national
elites as herders on an international
commons.

Chan et al. are right to worry about
the losers and winners in conserva-

tion initiatives, but fail to recognize
that social scientists have tools to pre-
dict who these might be and why. So
what is the real problem? Are con-
servation nongovernmental organiza-
tions employing too few social scien-
tists? Or do they think biologists can
do as good a job? Are social scientists
not publishing their conservation-
related work in the right place? I
suspect that the difficulties in imple-
menting just conservation interven-
tions have little to do with a lack of
knowledge, foresight, or prediction.
Rather they result from (often uncon-
trollable) higher-level national and in-
ternational trends—migration, pric-
ing, land-use policy, and global trade,
for example. Conservation biologists’
principal challenge is not interdisci-
plinary collaboration but advocacy
and politics and working with policy
makers and administrators to shelter
conservation programs and enhance
their effectiveness.

Monique Borgerhoff Mulder

Department of Anthropology, University of
California, Davis, CA 95616, U.S.A., email
mborgerhoffmulder@ucdavis.edu
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Conservation Biology and the
300th Anniversary of the Birth of
Carl Linnaeus

In February 2007 the board and com-
mittees of the Society for Conserva-
tion Biology’s European Section held
consecutive meetings in Uppsala,
Sweden. The choice of venue paid
tribute to the 300-year anniversary
of the birth of Carl Linnaeus (1707–
1778), the Swedish taxonomist who
developed a classification system and
binary nomenclature for the descrip-
tion of species that is still in use
today (e.g., Linnaeus 1735, 1758–
1759).

We visited Linnaeus’ Hammarby
residence, where he completed the
10th–12th volumes of Systema Nat-
urae (Linnaeus 1758–1759, 1762,
1766–1768) in which Homo sapiens
L., among other taxa, is named. The
residence is the most genuine Lin-
naeus site in the world. The rooms
have original portraits of the fam-
ily, and in the study and bedroom,
the wallpapers are original prints of
plants from contemporary scientific
publications. In visiting we seemed
to travel back 248 years. The gar-
den still contains many plants that
were planted by Linnaeus. Outside
the residence the world has changed
dramatically, but for at least three
reasons Carl Linnaeus remains of in-
terest to present-day conservation
biologists.

First, Linnaeus played a central role
in the early development of systemat-
ics and taxonomy (Godfray 2007). He
laid out the first system into which all
plants could be classified and made
many important contributions to ani-
mal classification. He coined the term
Mammalia and included whales and
bats in this category (Linnaeus 1758–
59). He also suggested that humans
are closely related to apes (Linnaeus
1735), which was not popular among
theologians of the eighteenth cen-
tury. Linnaeus started a global species
inventory and made rules for de-

scribing species (Linnaeus 1735). De-
scriptive taxonomy and systematics
is still an important basis for conser-
vation biology. Although he strongly
believed that he categorized and de-
scribed species that had been inge-
niously designed once and for all
by God, Linnaeus’ discoveries made
him think that new plant species
could arise (Linnaeus 1744). In 1757–
1759 he experimentally crossed the
plants Tragopogon pratensis and T.
porrifolius and created a hybrid that
was intermediate in morphology. Ap-
parently Linnaeus’ studies triggered
thoughts about evolution a century
before Darwin (1859). Today, the
continuing global investigation and
mapping of biodiversity is a legacy of
Linnaeus and remains crucial to in-
creasing knowledge for biodiversity
conservation.

Second, his fascination with the
richness in nature and his feeling
that it was both a highly valuable re-
source to use and a heritage to con-
serve is central to conservation biol-
ogy today. Interestingly, even when
Linnaeus’ studies and teaching fo-
cused on particular details, it seemed
important to him not to forget the
bigger picture, for example, to ex-
plain or elaborate on character func-
tion in an ecological context. This fea-
ture of his personality and his broad
fascination with the world also made
him a very good teacher and multi-
disciplinary scientific observer. The
notes he made when traveling (e.g.,
Linnaeus 1747, 1811) are still use-
ful to taxonomists, ecologists, geol-
ogists, and social scientists. His for-
mal education in medicine and re-
search in biology makes many of his
eighteenth-century examples of the
utility of biological resources interest-
ing to a wide audience.

A third highly relevant aspect for
conservation biologists is Linnaeus’
teaching approach. In addition to lec-
turing and presenting living material
to his students, he took them out for
excursions around Uppsala, where
they examined the flora together. His

students found this outdoor educa-
tion and collaborative learning in-
spiring, and the excursions became
very popular. Linnaeus’ teaching ap-
proach is reflected in today’s out-
door education programs. What his
students especially appreciated was
the keen interest and curiosity—a
total fascination—that he conveyed.
Inspiring children (Linnaeus himself
started learning about plants when
he was only 4 years old) and peo-
ple in general to discover and ap-
preciate the values of nature is a
key component of biodiversity con-
servation. Children have reported im-
portant discoveries for nature con-
servation, such as new localities of
threatened species (e.g., the her-
mit beetle [Osmoderma eremita] in
Sweden). Some Linnean examples
that will inspire present-day school
children can be seen in The Linnaean
Lessons—Inspiration for Knowledge
(www.bioresurs.uu.se).

What would Linnaeus think of the
exploitation and use of biological re-
sources of the last 50 years? We think
he would have strong and mixed feel-
ings and be disturbed by the vast and
rapid erosion of biodiversity and nat-
ural heritage throughout the world.
We think he would welcome using
biotic resources to cure diseases, be
thrilled by the development of new
scientific methods and international
collaboration, and endorse actions
and research to conserve biodiver-
sity.

The 300-year anniversary of Lin-
naeus’ birth was celebrated in Upp-
sala (www.linnaeus2007.se), London
(www.linnean.org), and other places
on 23–24 May. The 2007 Annual
Meeting of the Society for Conserva-
tion Biology in South Africa would
have greatly interested him. He was
fascinated by the many undescribed
species from this region collected by
his students Carl Peter Thonberg and
Anders Sparrman, and because con-
servation biology plays a key role in
advancing the scientific legacy of Lin-
naeus.
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Forestry, Alfred-Möller-Straße 1, D-16225 Eber-
swalde, Germany

∗∗University of Ioannina, Department of En-
vironmental and Natural Resources Manage-
ment, Seferi 2, 30100 Agrinio, Greece
††SOPTOM-CRCC, 30 Rue Lamartine, F-83590
Le Luc en Provence, France
‡‡Institute of Nature Conservation, Polish
Academy of Sciences, Mickiewicza 33, 31–120
Kraków, Poland

Literature Cited

Ahnfelt, A. 1877. Carl von Linnés lefnadsmin-
nen—tecknade af honom sjelf. Oscar L.
Lamm, Stockholm.

Darwin, C. 1859. The origin of species. John
Murray, London.

Godfray, H. C. J. 2007. Linnaeus in the infor-
mation age. Nature 446:259–260.

Linnaeus, C. 1735. Systema naturae. Lugduni
Batavorum.

Linnaeus, C. 1744. Peloria. Dissertation. Upp-
sala University, Uppsala.

Linnaeus, C. 1747. Wästgöta-resa, på riksens
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