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A bstract
Political commitment to the transition from single species to ecosystem-based fisheries management is ubiquitous, and consistent with commitments to 
sustainable development. Ecosystem-based management provides a framework for managers to take account of a greater range of fisheries impacts on 
biodiversity than the single-species approach. W ith the adoption of ecosystem-based management, operational objectives for biodiversity conservation can be 
set based on existing scientific knowledge. However, the achievement of these objectives will not be straightforward, since the ecosystem-based approach is 
likely to be compromised by the same factors that have compromised single-species management, principally the difficulties of simultaneously achieving 
ecological, social and economic sustainability The introduction of tenure may provide a solution, but meeting biodiversity conservation objectives that do not 
provide short-term benefits to fishers will involve high short-term costs. The likelihood of governments meeting these costs will depend on the extent of 
societal support for biodiversity conservation. Moreover, economic incentives, coupled with regulation and enforcement, will also be needed to ensure 
biodiversity conservation. This requires a degree of top-down and centralised management, and the capacity for such management is greatest in wealthy 
countries. In most poorer countries, the move towards sustainability and improved biodiversity conservation will still be hampered by the relatively high social 
and economic costs of reducing fishing capacity, unless wealthier countries intervene to provide transitional support and alternate sources of food and income.

M ost of the  w orld ’s m ajor fisheries have been 
m anaged on a stock by stock basis. It is widely 
accepted th a t this approach to m anagem ent 
has no t m axim ised the social, econom ic or 
ecological benefits from  fisheries and has not 
led to the sustainable use of biodiversity. In 
recent years, m anagers have sought to develop 
and im plem ent an ecosystem -based approach 
to fisheries m anagem ent (synonym ous w ith 
the ecosystem  approach to fisheries, hereafter 
referred to as EAF). The adoption of this 
approach reflected political com m itm ents to 
sustainable developm ent and its purpose was 
to plan, develop and manage fisheries in  a 
m anner that addressed the m ultiple needs and 
desires of societies, w ithout jeopard ising  the 
options for future generations to benefit from 
the full range of goods and services (including, 
of course, non-fisheries benefits) provided by 
m arine  ecosystem s (FAO 2003). The 
w idespread adoption  of an EAF provides a 
fram ew ork for setting m anagem ent objectives 
that account for the  effects of fisheries on 
biodiversity, that is the  direct and indirect 
effects of fishing on the  variety, quantity  and 
distribution  of genes, populations, species, 
com m unities and ecosystems. Here, I consider 
the current im pacts of fishing on biodiversity 
and w hether the EAF is likely to lead to 
im proved biodiversity conservation.

Fisheries impacts on 
biodiversity
The effects of fisheries on biodiversity have 
been  w idely  review ed elsew here and  can 
broadly be categorised as effects on target 
species, effects on genetic structure, effects on 
bycatch species, effects on com m unities and 
food webs and effects on habitat (reviews: 
Dulvy et al. 2003; Gislason & Sinclair 2000; 
Haii 1999; Jennings & Kaiser 1998; Kaiser & 
de G root 2000; Taw 2000; Sinclair & 
V aldim arsson 2003). W ith  single-species

m anagem ent, operational objectives usually 
relate to controlling the effects of fishing on 
target species. The EAF provides a fram ework 
for setting operational objectives relating to 
fish ing  effects on  all o th er aspects of 
biodiversity

The extent of fishing effects on biodiversity is 
underestim ated due to a lim ited capacity for 
research and m onitoring  and a focus on large, 
conspicuous and econom ically valuable taxa 
(Dulvy, this meeting; Heip, this meeting). More 
research effort is now focused on description 
of fishing effects on biodiversity, b u t ra ther less 
on the developm ent of solutions. Research in 
b o th  areas is req u ired , b u t  given the 
un su s ta in ab le  fishing effects described , a 
greater em phasis on solutions is w arranted. In 
researching solutions, the  experience gained 
from  single-species m anagem ent should  no t be 
overlooked (even though  the learning process 
has been difficult and often characterised by 
failure).

I conclude that existing scientific know ledge is 
sufficient to set operational objectives relating 
to m any aspects of biodiversity conservation 
(and see Rice, th is m eeting). G iven the 
negative im pacts of fishing on biodiversity that 
are know n, an d  the  W orld S um m it on 
S usta inab le  D evelopm en t (WSSD 2002) 
com m itm ent to halt biodiversity loss by 2010, 
it is unnecessary to w ait for m ore com plete 
knowledge before setting such objectives.

Failings of single-species 
management
In general term s, single-species m anagem ent 
has often led to unsustainable exploitation 
because social, econom ic an d  ecological 
objectives could no t be m et sim ultaneously 
(FAO 2002a). In particular, no parties were 
willing to pay the high short-term  costs of

reducing  capacity  an d  th u s  to m ake the 
transition to sustainability  In a review of the 
m ore specific drivers lead ing  to 
unsustainability, FAO (2002a) identified the 
key drivers as inappropriate  incentives and 
m arket distortions, high dem and for lim ited 
resources, poverty and lack of alternatives to 
fishing, com plex ity  an d  in ad eq u ate  
know ledge, lack  of governance, and  
interactions of the fishery sector w ith other 
sectors and the environm ent.

In sing le-species m anagem ent, ecological 
science advice usually played a small role in 
the  d ec ision -m ak ing  process. N ecessary  
actions to ensure ecological sustainability were 
identified but, to avoid high short-term  costs, 
m anagers often accepted the status quo. As a 
result, fishing p ressure  typically exceeded 
levels that w ould  result in sustainability, and 
fishing had  ad d itio n a l and  unsu sta in ab le  
im pacts on  b io d iv e rsity  O ne relatively 
com prehensive analysis suggests that 47% of 
the w orld 's m ain stocks or species groups are 
fully exploited, while 18% are overexploited 
and 10% are severely depleted or recovering 
from depletion, while 25% of stocks are under- 
or m oderately exploited (FAO 2002b).

Possibilities for ecosystem -based m anagem ent 
Requirem ents to pro tect ecosystem s from the 
w ider im pacts of fishing, and to adop t an EAR 
have now been w ritten  into m ost of the  key 
policy  d o cu m en ts  re la ting  to m arine  
en v ironm en ta l m anagem en t (Rice 2005; 
Sainsbury and Sum aila 2003). In adopting  the 
EAF and seeking to in troduce biodiversity 
conservation  objectives, it is necessary to 
consider w hether an EAF can nullify the m ain 
failings of single-species m anagem ent and lead 
to im proved biodiversity conservation.

The very high short-term  costs associated w ith 
m oving tow ards sustainability will be com m on
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to b o th  single-species m anagem ent and the 
EAE C om m itm ent to m eeting these costs will 
principally  determ ine w hether an ecosystem- 
based approach can contribute to reducing the 
rate of biodiversity loss. It shou ld  no t be 
assum ed that taking account of the ecosystem  
will autom atically lead to m ore w illingness to 
pay these costs than  at present. Effectively, the 
EAF is as v u lnerab le  to the  factors th a t 
encourage unsustainability  as single-species 
m anagem ent.

If th e  m ain  p ro b lem s th a t lead  to 
unsustainability  can be overcome, through 
com m itm ent to funding the transition from 
overcapacity  to ap p ro p ria te  capacity  and  
in troducing tenure system s (Hilborn 2004), 
then  the status of target stocks should  im prove 
and the effects of fishing on biodiversity are 
likely to be reduced. However, there will still 
be effects on biodiversity th a t com prom ise 
co m m itm en ts m ade a t WSSD (e.g. ICES
2001). I n these cases, b e tte r biodiversity  
conserva tion  can n o t be expected  w ith o u t 
strong societal support, econom ic incentives 
th a t favour conserva tion  an d  effective 
m onito ring  and enforcem ent. T hat is, the 
conservation of biodiversity will require som e 
to p -d o w n  cen tralised  m anagem en t and 
im plem entation  of such m anagem ent is likely 
to be m ore effective in w ealthier countries.

Information needs for 
decision-makers
Despite the  headline im pacts of fisheries on 
conspicuous or target species, fishing effects 
on m ost aspects of diversity are difficult to 
monitor. If operational objectives that relate to 
biodiversity conservation can be set, then  it is 
a feature of alm ost any m anagem ent system  
that m anagem ent and governm ent will w ant to 
know  abou t progress in relation to objectives. 
However, the resources to do this will be 
negligible, and m ost m onitoring program m es 
are no t expected to dem onstrate changes in 
m ost aspects of biodiversity on tim e-scales of 
five years and less (Nicholson & Jennings
2004). In m any cases, such as m onitoring 
trends in abundance in rare offshore fish 
species, trends w ould  typically no t be detected 
un til 15 years or m ore of m onitoring  had been 
com pleted. In part, the low pow er of surveys 
to detect trends is a function of the  historic 
depletion  of species (Maxwell & Jennings
2005).

□o
If governm ents need short-term  inform ation hj‘ 
on progress tow ards biodiversity conservation J  
targets, they will need indirect m easures of the  ¡§ 
effectiveness of m anagem ent to supplem ent - 
longer-term  m easurem ents of biodiversity. This 
can be achieved by ad o p tin g  p ressu re  
indicators (in this context the d istribution  and 
in tensity  of fishing) for w hich  sh ort-term  
reference directions and  targets w ould  be set, 
based on know ledge of the  link  betw een the

pressure and im pact (N icholson & Jennings 
2004). This is an essential b u t no t necessarily 
easy way to work, for m anagers cannot easily 
see the results of their policies despite the cost.

Conclusions
The po litical co m m itm en t to  the 
im plem entation  of an EAF has the potential to 
further m arine biodiversity conservation. The 
EAF provides a fram ew ork for incorporating  a 
w ide  range of b iod iversity  conservation  
objectives in to  m anagem en t p lans. M any 
fishing effects on biodiversity  are already 
know n to com prom ise sustainability . The 
extent of these fishing effects is underestim ated  
due to a lim ited capacity for research and 
m onitoring and a focus on large conspicuous 
and econom ically valuable taxa. W ithin an 
EAF fram ew ork, existing  research  does, 
however, p rov ide  th e  basis for se tting  
biodiversity conservation objectives, and m any 
of the policy instrum ents and m anagem ent 
tools to su p p o rt achievem ent of the objectives 
already exist b u t may no t be used.

D espite  th e  sh ift from  single-species to 
ecosystem -based m anagem ent, we have not 
resolved a practical m eans of addressing social, 
econom ic an d  ecological objectives 
simultaneously. Principally, this is due to a lack 
of willingness to bear the short-term  costs 
associated w ith m oving tow ards sustainability. 
How ever, as th e  profile  o f b iod iversity  
conservation continues to increase, so society 
may exert m ore pressure on governm ents to 
set o p erationa l objectives for b iod iversity  
conservation and to bear the high short-term  
costs of m eeting them . Thus the prospects for 
b iod iversity  conserva tion  are b e tte r in 
countries w here governm ents can bear these 
costs. Even if m anagem ent is im plem ented, 
governm ents will get little short-term  feedback 
to ju d g e  policy success or failure -  unless 
targets for pressure are set in addition  to 
targets for impacts.
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