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L 6 The tmptementation of the
Ecosystem Approach to
Fisheries Management in the
Benguela Region: Experiences,
Advances and Problems

Krvenn l-nuRellce Coctnarue,o Cnnrr Jotlnlrru Aucusrynb
nruo Mrclnrr JoHHr O'Toorr"

'FAA, Rome. ltaly:t'Mariue and Coastal Manaqement. Cape Town. South
Africa:'BCLME Programme, Windhoek. Namibia

Abstract
,\rl ((()\\\tcnr uppr-olclt to lish(.fl(.s (li,\l ) lrl\ bc!| :rdr)prc(i l)\ lhe |l:rti()n\ i)l llrr
\\()rl(l iL: b( jnS nrc(.s\itf\ li)f srrstilinlbl(. Usc ()l r:rrinc llsll(ri(.s.ln(l clti)rl\:rr(.beinr
llrir(l('if nlost (()Unlrit\ t() nlilk!, l)r()LrLss itr il\ intl)l(rJrcntxti()n \nt()lil. \illllil)ix untl
S()Lrlh \lli(it. ntel.iIg Up lh(.coit\litl \liltc5 ()l lltc IJ(.|l{Lr(.lil cLrrr(nr l.rrg( nt.lrinc
c(o\\\t(nt (lJ(ll.]lli) iLr( c1)tlt'ltilrc(l 1() intl)l(nlcnl]li()lt ()l Il,\1: iln(l rr(. rilliins \(.r)1.
Ilr( i)l)p()rtlrnilic\ pr(5r tc(l l)\ tltr.(,lobitl llJr\ir()nnl(.'l l:itcilit\ ((;li1:) It(.1.\lli pr(),
gr:lnrntc l() slr(jnglltrll l)ro!rr\s 1()\\ilr(ls lhis cn(i.'lhis (.lt:rl)1cr rl..s(ril)r\ x B( I_)lll
l)r'oj.i t \\ Itich i\ :rl tltr c()r( ()l lhcs(. ctli)r1\ .n(l r\ c\iL'rining tlr(. lcit\il)ili(\ (ri irnl)lr
rnr.ting Il,\l:in thc Ilr.guelir rcgion Ihcl)r(rie(I ir ((rol)r.r:rli\( rlti)rl I)\ I]ctllli.thc
nrilnlLgrrr(ltt iLgrltci!s ()l lllc tltr(,(,c()u lri(s;tn(l I:\().ilit r(l in.liln'ilr\ l0OI:lll(l
crl(l('dinI)c(clIb!r-U(X)()I:()(.'silt!()n\c\crrl ()t llrc lult j()r. Ishf ri.s in (.iLch ( ()Lrntr\
it hirs J)Lrrsuc(1 il slrLtcttlr(.ti il d l)lrticip:ll()r\ rrpp|ou,:.h to r(l(n1il\ il|(i l)l.i()ritirr
lhc gilp\ ir 11lc c\isri.g. I:lrsci'c()n\rrr1i()ltxl, ill)l)rrrilclt(.\ l() li\ltrri(.5 ilnrl l)()t.nrixl
nr:rrrilgcntcnt il(1i1)ns nr(cs\ilr\ t. lrrldrcss 1),.)5t gilps.,\giti. Lr\int :t l)ilt.ticil)rt()r.'
irl)prrrilch ririll hirs l|lcnrlllr(r l() cnslln( thc 

'r's( 
()l slilricrr.lrlcrs rn tech r.:rsc. Pr.c

linrirr:rr\ c5linlr1(s rJl rlr( (r\ts:rJrd bcnrlirs ()lth{)s( ilc1i()n\ l)il\( brcr 
'nir(lc c()r,t\

rlrl(l bL nrlil s ilrc hci q nt!:t\ur(.(l in l(rnrs ()f lllc l)r()il(l ()l)iccl i\ es ilpl)liclll)lr in cltrlt
lishcr\ In xLiditi()lt t() il l.rgc n'r)rbcr ()l i.slrcs Llirc(.tl\ r{rl.l(.d 1() rll(.iill.grl \l)(.
ci( s ilnrl (()rvcnli()r)ul nrilnll!(nr(11r. gul)s hil\c l)(cn l1)'Jr(1. irs t\ilJ.l)lcs. in r(.lrti()n
lr) b\ crlch r)l r( lilinL(l :tJr(l lton I.tilincLi sl)ccics. irr(.luLling ir',l):lcrs ()t lisltcric\ ()n
sl)r'cics ()l (()nscr\;rti(). c().(.(.rn. int(.r'ilcti()ns l)(t*cc. lishcrics. p()1rnli.l intp.als
r)l s()rr( !rlr ()n hilbilrr ln(l rlrr inrpilcti ()l non Iislrcr\ s((.r()r\ (rn r'islr Ilirbil:.ls irnLl
sl)(cics -l h(' (lL lirll('(l It 5ulrs. inclu(li'* l)(rlcnl ixl milnirs(.nr( nl il(.r i()r1i iln(l l lrcir c()sr s
rln(l l)('r1cfi1\ ,r('slill 1)r(linrini.''\.1)ur rh('issur\ irrd th! br()ilr] nlrnrqcnlcnl rr(...rls
rlrrrl pr)ssil)lc itcti()'\ tllill ll:t\c b(cn i(lcnriiir(l :rrc ltiglli\ inl.)rrr:rli'c. l.ltr.pr..ccs:
thut lr:rs hccn (l(rrl()pcd pro\i(l(\ ] \ill.irl)lc lriLntcr'()rk ti)r JlrlLtrr r(.1incntr'l illl(l
jrrll)lcnrcrr lill ion ()l 1,,\1i

OFAO 2008. The Ecosysten Appra.rch to tishertes
(eds G Bianch and H R Sklolda )
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lntroduction

t h(' llcngucllt ( iurrcnt ccos\ stcrlr strctchcs ill()ng, tllc s(){llll\\ cst Atlxntic c()ilst ()1'

r\tiicil li-(),)r c(ntrxl Angolil throuith \xnril)ix to the south coilst ol S()ulh r\liicrl.
bountlctl by 1h(',\ngolil-llenguclil i-()llt in th(' north :ln(l tht r\ltulhxs (.Urtcnt

in the South (li1)nl l)clw(en roughh I i'S iln(l l-'S lo l)ct\\'cett j6"S 1l[(l j-'S)
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Fig. 16.1. The boundaries, majorcurrents and physical featuresofthe Benguela
Current large marine ecosystem. (From BCLME. W ndhoek, Namib a.)



its oceanognphic features (Fig. 16.1), trophic structure and human activities

such as mining, oil extraction and fishing, all of which impact upon its biodiver-

sity and ecosystem health. These human activities have substantial social and

economic signi-ficance, providing important iob opportunities and incomes for
the three developing countries. For the liYing marine resources to be managed

sustainably and the social and economic benefits to be maintained, it is conse-

quently criticat that their dynamics should be adequately understood and that

the countries should introduce management strategies that preserve ecosystem

healtlr and minimize the risk of overexploitation (Cochrane et 41.,2OO4: Roux.

ancl Shannon,2004;StraJ'non et al.,2OO4).In accordance with the Plan ofAction
of the Vodd Summit on Sustainable Development, the BCLME countri€s aim to
acl.feve this goal through implementation of an ecosystem approach to fisher-

ies (FAO,2o03).This is also consistent with the conclusions ofvang (2004) that

the compledty of large mafine ecosystems r€quires an ecosystem approach to

their mafiagement.
The region has long been at the forefront of ecosystem-based mdrine sci-

ence.As long ago as 1981, South African institutions developed a multidiscipli-
nary and multi-institutional research programme named the Benguela Ecology

Programme <Moloney et a1.,2O04).The programme integrated physical, chemi-

cal and biological oceanography, ecosystem modelling, fisheries biology and

stock assessment approaches in a way that allowed the flrst steps to be taken

away from single-species management approaches only to addressing manage-

ment of the ecosystem in a more holistic way.This resulted from improYements

in understanding of the processes inYolved in production, retention and enrich-

ment, trophic structure and functioning and the impacts of fisheries on vari-

ous components of the ecosystem. By 1986, major strides had been made and

published in a seminal symposium volume @ayne et a1.,1987) followed up by
subsequent work @ayne et a1.,1992;Ptllat et aL,1996) As government funding
waned in the mid-1990s ancl the countries ofthe region began to work together

irl the post-apartheid period, it was realized that there was an enormous oppor-

tunity for improved understanding ofthe whole Benguela ecosystem by pooling

resources acfoss boundaries and tackling these issues on an ecosystem-wide

basis.The answer was found in the establishment of a new marine science pro-

gIamme in l996,the Beflguela Environment Fisheries and Training programme
(BENEFIT), initiated and funded by the three countries, but strongly supported

by Germany (through GTZ) on the environmental side and Norway (through

NoRAD) on the resources side.The programme turned out to be higl y success-

fuI. and further adyances were made in the understanding of lintages between

resources and the environment, as well as capacity building in these areas.

Aware of the complexity of sustainable management, the three countri€s

with the assistance ofthe Global Environment Facility (GEF),subsequently jointly

developed an integrated cross-sectoral programme to address transboundary

human impacts on the ecosystem, namely the Benguela Current Large Marine

Ecosystem Programme (BCLME).This initiative was developed over the period
1997 -2ool and formally launched in 2002. Although the Programme corsid-
efs the human impacts acfoss all sectors, it particula y focuses on transbound-

ary fisheries and management actions to derive sustainable economic benefits

264 K.L. Cochrane el al.
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lbr the rclaion.lufther strides have becn made in undcrstandillg cnvilonnlental

viuiabilitl in thc region and its impact on the procluctivit,v (]1'resources C)ne of

the key activities to bc conmissioned by thc B(ILME Proliram e w:rs 1l Project

specillcally desigllcd to addrcss the implcmentation of ln ccos)'stem apProach

to iishcrics management (EAF-M) and tlis has alk)wecl managers in thc thrcc

countlies t() dcvelop a philosoplry and considcr practical neasures to deill witl-I

inpacts of tishcrics or1 thc ccosYsten and its cornlx)neots both \\'itllin thcir

own arcas of jurisdiction and in a rcgi()nal manncr wllere ccrtain lish stocks ifc
cxploited across borders Tllis cllapter outlincs the aPproach used by the project

1lnd solne of thc rcsults acl-ricved.

During the dcYeloPmentxl pl.Iasc of the BCI-ME, thcre was an eadv realiza-

tiotl that bettcr undcrstiucling tlf thc dlramics oi the ccosYstem ancl improvcd

appro,rcllcs i1l its minalaerncnt would cvcntually nced to be b;rcked 
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ii,,l ,.,1,r1rnat at tlle highcst le!'el in order to achicve the ecorl()lllic bencfits that

aaarttaal t,, be Possible liom thcse initiativcs secolld, toP maoagefs w()tllcl lleccl

to tltilize the inli)rm:rtion bcing gclleratcd b,Y the sciclltists to:rchieve the desired

advances in managemcnt.The mdn output of the StrategicAction Pro[irammc of

thcBcl,NlEiniti.rtivcwastocstablislrafoffilalconrrnissitrn'wltichwouldallow
filat]agers to access intbrmation on thc stlttus of fcsorlrces ancl the ecos] stcm as

a rvhole, :urcl to alafec oll sustainable leyels of utilization and fccluction ()f negir-

tive imPacts.The lienguela Current Conlmission (IICC) was firrmall'v initiated irr

August 2006 with the signing ofan lntcrimAgreement by the three countrics imd

will allow managers to advise thcir governmcllts on tllcsc m;rtters lt is hoPed

that bl, the cnd of the sccond phtsc of thc B(ILME (2008-201 2), a nrll)' integratcd

tsCC will havc beco deyclopecl lnd signcd with a legally binding (btn'ention

thirtwillsettcrtlsovefwbichtotalallowablccatches(TAcs)fi)ftransbound
ary rcsottrces will be negotiatcd bil'tterally within thc (i)lnnrission betwcen thc

ncighbotuing cou-rtries, atld outcomcs will be enfirrcecl by the (lommission'

The terms of reterence of the BCLME programme on EAF

The ain objectivc ()f thc projcct describcd in this chapter has bccrr to illvesti-

gatc the lcasibilify of EAF managcrnent in thc B(ILME region through exa1llining

tirc existing issr.les, problcms ancl ncecls related to EAI and considering cliffercllt

managcmcllt oPtions to achieyc stlstain'rblc managenent of the rcsotlrccs 1tt iu-l

ccosystem levcl.Its scope incltrdecl thc fi)llowing tasks:

1, Revicw of all the flaior'T,rrget Resource Orientcd Managemcnt ('fROM) fish

cries fiom an ecos] stclll pcrspective

2. Evaluate the consequenccs of continuing with fR()M approach€s to thc

fisltcries.
3. Anal)'sc the berlefits ,lr.ld costs of imple cntil.IE! EAF' and present them t()

anagcrs and clecjsion makers

4. Plopose opcritional goals ancl obicctives to implement FIAF

5. Iclentify nilnage ent measurcs and rules to achieve the bcst resl'rlts within
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6. l,iaise with managcrs ancl decision makefs to tbrlnulate preliminary maoage-

nlent plans fbr EAF .rt national and rcgional levels.

7. Develop impnrvcd techniques ancl approaches to strcngthcn the decision
making process.
8. ldentiB'useful ecosystcrn indicators and thcir application to charactcrizc
ecosystefil states. chxnges and ltnctiol]ing.
9. Identify rescarch needs for improvcd EAF

10. Propose incentive ncasurcs to facilitate tlte implementati()n of E \H
11. I{ecomlnend appropfiatc instituti()nal arrat-Igemcnts fbr succcssfttl in-rple

lnentation of Il\F
12. Infi)rm stakeholdcfs of p()ject results.

'fhis chapter foctrscs oo tasks 1-12 mel-Itioned ab(x'e.
'l hc final rep()rt of thc project has been publisl)ed since its presenLrtion at

thc Ecosystcm Appro{ch to Fishcrics Symposiufl ;rnd plescnts a nrll dcscription
of the p()ject r-esults, conclusiurs an(l recommelrdations ((bchmnc cl t//., 2007).

Approach and Methods

EAF is still perceivcd by manl to be essentiall-y a scientific exercisc and thc
debatc is ficquentl_y dominatecl by scicntific considcrations. Lr reality, EAF is as

much about pcople and polic), as it is about ccos-vstems and it is esscntial th,lt,
korn the outset, planninli fi)r EAI is col-tductcd in a collsultative and t[lnsparcnt
manncr, allowing fof intcraction bctween stakcholclcrs, managcrs and thosc pro-
viding scicntilic and other information.Thc institutional structure of the project
was thereforc dcsignccl to ensure that societal go{ls and opefational rcquire-
mcnts ol EAF were thc guicling force, notwithstandinli the cssential role ol sci-

cntilic inlbflnation and irdvicc. National?rsk Groups (N'fGs) were set up in each

countr] to facilitatc Particip,rtion b1' and guidattce fiom tlle rangc of stakchold-
ers, including manigers, decision maker-s, fishing industr) members :uld con-
sefviltion groups.Tl-re NTGS wcrc supp()rted b) scicnce ancl nlodelling grotlps

to provide thc crucial scientific advicc aocl iltPut to the pfoccss. Oversceing
thc project was a rcgiolral Steeling Committcc, matle up ()f the C]hairs of the
NTGS ancl convenors of thc scicnce and modelling group ill each cotlntr)' and
the international l)roiect coordinator'. Regional worlishops wcrc all esscntiitl

|ncchanisnt to facilitate and maintain thc fcgional pcrspective of thc Proicct
:urd ensnre goocl conmunicati(m and c(x)rdination betweell the three cotlntrics.
Three regional workshops wefc hclcl dnring the coursc of thc lxoject.

The f isheries addressed

EAI crn be considcred fiom diffbrent cntry points.lor examplc, thc ccos,Ystem as

a whole could be consiclered as the st:rfting poiDt ()r the anall sis cottld start tirlnt
an indiviclual fishery of a particr.rlar c()mmunity of othcr group of stakeholdefs.ln
the case of thc Benguel:r, conventional fishcries managemcot is wcll establishcd

in rll countries, lbclrsing (n target specics ancl fishing nlethods. ln accorclatlce

TI
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Table 16.1. Fisheries included in the EAF project

Namibia South Africa
Anqola

Small pelagics

Demersal trawl fisherY
(finfish and deep-water
shrimp)

Small-scale fisherY using
gill nets and beach
seine nets

Sardine purse seine
fishery

Hake trawl and long-line
iisheries

Horse mackerel midwater
trawl fisheries

Small pelagics Purse
seine

Hake fisherY

West coast rock lobster

with ;rn incremcntal ,rpproach, it was considcred rlost ellective to usc tllose

tisl.reries as the startlng point For a complete EAII it would have been desinble

to include all fisheries in the Bcnguela ccosystem in the proiect' whichwot'tlcl

havc alk)wcd all thc ecological and tcchnical inteFctions betwccn the different

fisheries t() have been tak;n into accoLlnt However' this was not practical with

the lilnited time and rcsources and it was tllerefore decided fo tbcus on selcctccl

fisheries in cach countr]'. t llc fisheries that wcre addressed in the proiect incluclc

the rnost imPortaut listreries in each country and collectively shoultl cover nost

of thc n]alor impacts of fishing on the ecosystem (Table 16 1)'

TROM reviews

The first imPoftant step ill the st!ld)'was to revicw the selected lisfu':ries in ordef

to identi$' thc likely kcy ecosystem impacts if the existillll coo\-entional manage'

ln*t 
"ppt',r".tt.. 

(also known as theTRC)M ipproach;l-A()' 2oOJ) conlinucd to bc

implementccl without changc. Morc specilic' ly, the obiectivc was to iclentifo any

p.Jbl.rtla, irr,.t.li 
^rtd 

needs relatcd to EAF in the existing mal-ngement stmttgics'

Tlre'fROM reyiews wctc undertakeo laf!!el), by feviewing the av1tilablc liter-

"t.r..,l,,,t1t 
form,rl and infor ral They included a descriPtion of thc (listributiul

ru.rcl triokrgy of the target species, the currcnt status of the stocks' and the fishing

methocls aircl social ancl economic impoltance of the fisheq' The eftirctivcness

,rf rr-r^r]^ga-ar]t 
"t-tcl 

thc intcracti()ns of the fishery were evaluated includil-Ig:

. EfTcctivencss ofthc current nlanagement measurcs in relation t() the fisllefy

itselt. including their effcctiveness in ensuring sustainable utiliz'ttion'

. Associated imllacts' inclucling significalce and risk of each impact on thc

ccosystelr structurc ancl/or ftu-rctioll on habitats or on the P()pulations of

associatcd specics and ou associated biok)gical diversity and productivit-v

. Problems being exPericnccd in the fishery with respect to c(nnpliiuce turd m()n-

itorin!., and any complairts or dissatisf:rction among fishers and rillhts holclcrs'

. oetaiis of clirect intcractions with other fisherics' e !i coflpeting for thc

same target specics, target spccies taken as by-catch in another fishcn" ct'-.'

. Infornation on the naturc and extent of by-catcll (caPturc of non-tafget

species) and cxtent of discards (the proportion of the catch not laoded)
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ancl unobservcd fishing mortaliq (i.e. soufces of moftaliry other than thosc
menfione(l lbove).

. Thc etlects of supply and usc ol bait.

. Impacts on rccognizecl protected, er-Idxngerecl or threlltencd species ind
mxnagement ob,ectives in tcrms of inpact identification ancl a1'()iclance/
rctlr rt.r ion oI tlre\e \pc(.i(\.

. Dctails of dircct intclirctions with the ecosystem (impact on sea bottom,
pollLrtion causcd b,v tishery ancl cfli-'cts ofcoirstil zone devclopmcnt or Iand-

based polhrtion).
. Ph)'sical imp,rcts ()n habitirt:gear and gear lost cluring fishing operirtions, e.g.

ghost lishing.

The'l'ltoM rcviews were usecl as a basic source ol infbrmatiol for the EAF

process that followcd.

A process for evaluating the feasibility of EAF

Ecosystem managemer.rt in all its guiscs, includin!! EAF is still a c(tlfusing
topic for malry ancl thcrc is still much debate on what it is ard $'hat it entails
(cochrane et al..2OO1iW?.n9.200,1).The approach usecl in this prciect to clarili'
thc concept was to start b,v exarnining, fisher,v by fisher]', thc stratelay currentl)
being used to managc it and any problcms or concerns, relatcd to the ecos]-stcnr
and the set of stakeholdcrs fbr the ecosystem, that were not being satisfactoril-y
aclclressecl by the er.isting nanagernent stratcg]'.An,v f'llctors bc,vond thc m:rnd.rte

or control of thc fishery malnlaels that were impactil-rg on the fishery $'cre also

considered.All of thcse were then prioritized and potential managcmcnt acti()ns
to resolve the problems were identificd.'l'hc overall goal of this p()ccss is to
idcntilj'whcrc thc current managcment system ma-y bc tiriling to preveltt or
adequatel) mitigate impacts that are thrcatcning the sustainability of thc fishcq'
itself, atltcting other stakeholders, both within the wider lisher_y sector and out
sidc it, or that rnav thrcaten the long term sustainabilify and productivity of the
ecosystem.'lhe steps in this pft)cess can lle summ:uized as fbllows (Fig. 16.2):

1. 1'he backgror.nd (TROM) reviews.
2. Identification of all issLrcs of conccfn in the fisheries cor-tsidered. within thc
scope of EAE that wcle not being sirtislactorily adclressed under the existing
marlagefircrlt strategy and system.

3. Prioritization, through risk asscssments, of the issues i(lentifiecl undcrpoint 2.

4, Prcparation of perfofmance rcports, outlining 1n appropriate mal-Iagenrcnt

response, fbr each issue of modeflte or highcr prioriry
5. Aggregating issucs ilrto liroups in which thel'could potenti;rll-v be aclclrcssecl

by a corrtnott utanagentent fiteasufc of set of nanagcment measufes.
6. Amalgarnation and refinement of peffoflnancc rcports to produce :r single
perforinancc rcpoft for each gn)rqr of issues, including ltasiblc management
actions to iddress each group.
7. Benefit-cost analyses fof the issucs consiclcred to arise and require:rction as

.l rc\ult ol :r(l('Ptirln ('f E\E(r' :isting:
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Fid- 16.2. The orocess followed in evaluation ol the feasibility of ecosystem

,.""r.."n," ri["ii"s (EAF) in the BCLIV]E The ovals represenl oulputs from

liii"ti" 
""0"ii"r."" 

wnhin the prolect and the hexagon represents an underlying

external inPUt.

. idcntifyil.Iti the broad objcctives tbr thc fishery against which costs ancl bcn-

efits nceded to be evaluatcd; and

. p.riirr-i,.tg pteliminary evaluations'based on expert opinion' of fhe benefits

andctrstsofalternativemanagementresPonsesfi)leachgrorrpclfissues.

TheresultstiomthisprocesscortldformtlrebasisofapolicyleP()ftontl]e
profri.-. being experGnced in a fishery, potential solutions to-those problems

l,.rJ ,t.r. t.n.ni, 
"t]d 

.,rr,, of cliflerent management options For this project'

they represented an assessmcllt of the feasibility of implementing EAF in the

fisheries that werc considered.

This is little dit'tercnt, in essence, tiom the stanclarcl process that should bc

tbllowed in conventional fisheries manafiement and which is currently applied'

atbeit ln cliflerent guise, in the BCLME countries for at least somc of the fisher

ies 1e.g. ma,rag.tr]ent proccdures for small pclagics io SouthAfrica;l)c Oliveira

n, ,,t.,iqg|lr.in re is, thercfi>rc, nothing ftuldameotally ncw in the process of

,o,r'r,i tg-ti r- idcntificati()n of priority issues to inPlementation of EAE rMrat

will bc new under E{.F is that many mole issues tllan afe usually considcred in

conventional, target-resoufccs management will haYc to be addressed' and these

u.. fit.fv to ftigftlight nlore conflicts than are commonly recognizecl in conven-

tional management

e

lt
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Methods used in implementing the process

ldentification and prioritization of issues and potential management
responses for those issues
Aficr thc |rclirninurv scoPil]g cxcrcisc. it ili llccessilrl to i(lcntih alld Plioritizc
lhr l)r'()blcms. ()r' issllcs. relattc(l l() ilttl)lentcntatioll ()f llll cc()s\'ste1)l '.llr1tl'tlltcll itt
ciclr lishcrl.In ortlet to ensurt thc l)cst il\'lil1lble idit'nrxti(nl. to gaill slll)Port
ii)r the pr()ccss ancl its orrtctttttcs llnd thclel)\'cnc()urllgc c()oll)lial)cc \\'ith arlr)

dranges to nlanagcmcnt ntcasures. the stakehol(lcrs shotll(l Pilllicil)xtr ill this
pr-ocess.Ant'filctot'$,hich is il citlsc fi)r c()ttcern 1(, lul) I)ill'ticiPltDl tllldtr thc

I)relitilillf] lrllnagcmellt 1'cgiltrc is c(nlsi(lcfccl t() l)e xll isstlc .

The itpproach usc(l in thc l)roject to i(lclltii-\ xlld Priorilizc issrrcs lirllorvt'tl
tlrat dcvelopcd I)\ the ecologicalll sttsteinltlllc (le\ clopnlent (lSI)) illitiatile
rnr(lcrtiken in u nunbcr'{)f Attstrulixn Fedcrxl flsllcrics (Fletchcr tt (!1.,2lJlJ))
'l'hc IlSl) afl)r'ollch inclLrdcs lhc firlltxvir-rg tools xlld steps:

1. Ac(nccplrral ft'amervot-k in thc fi)rm of hicrarchicxltrccs (F-ig. l6 -l) erlclgtritlc
lincs to fircilitlllc thc identifictllion of isstles in x pirrticttlltf fishcrl ()l'((:oslstclll
2. ]\ \crsntile lnd iuli)]'nrxtive means o1 l)rioritizittg thc iclcrltitlcd issttcs otl thc
basis of estimatecl or pcrceile(l risk. Itisk is cstimatc(l is tlrc l)l'(xluct of thc
orclinal scorcs ol'the likclihoocl of the fcarc(l or.rtconle firrnt a Partictllar isstlc

occulring un(lcr thc cxisting, m:tnagclucltt str.ltcg\' (c.9. thc Iiliclihoo(l of cLx.:'clrt

ishirlg lcacling to it seriorLs clecline in thc abunditnce oi il l)llrtictllllf b) ciltclr
sl)ccics): 1tn(l tl)e nrllgnitu(lc ol the c()ttscqttcllccs of that ()tltcomc ill tcrllls ()f
tlIC !a()1lS ()f eCOS) StCl)r nlAllltgemcnt.

-1. ]\ tenrl)latc fi)r 1l Pcllorm1lnce llcport $.lrich clcsct-illcs lhc bcst !1111[agcl'llcl]1

rcsp()nsc to recluce or r:lir]tinatc tllc risk:lssociitcd witll 1t Parlicul,lr is\lle The
([cscril)tion ol thc feslronse incluclcs t)l)eriltional objcctj\.cs. ill(liciltors incl ref!r'
cncc Poir'rts rnd filtufc trlxnltgcmcrlt llctions (]'able 16.2).

Fig. 16.3. The baslc hlerarchical tree (aiter F etcher et al..2oo2J usedtoguide
deliberations on the issues of concern n the fishery or ecosystem under cons der-

at on. Additional trees developed by those authors break down the boxes under each
of the three second-level headlngs (Ecolog ca wel being,etc.) nto more and more

detail to assist users to th nk broadly across a I possible issues that could apply n

the fishery or ecosystem under consideration.
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Table 16 2. The structure of a Performance Report

used in the BCLN/lE programme to describe the

ooi*iiui t"nug"tent response to a partrcular EAF

Lau" o, grorp of it"ues where a number of issues

could beiddressed by a common management

response. (After Flelchet et al ' 
2oO2'\

Report heading

1.

2.

3.
4.
5.
6.

7.
B.

lssue or issues being addressed

Objectives
. Operational objectives
. Subsidiary objectives (where appropriate)

lndicators and robustness

Reference Points
Data requirements/availabilitY
Fisheries management resPonse
. Current
. Future
Future research
Comments and action
External drivers

The approach devcloped by Fletcher et a/ (2002) s'as considered b-v FAO to

bc a uscful me.u.rs of operdtionalizint! EAF and was describcd in the FA()Teclmical

(;uidelines on the EAFM (IAO,2oo3i as a \'?luable tool lt was inplcmented in dlis

;;; ;; form of a series of workshops' one tbr each fisherli that luve becn

i.ri*"^t ", 
*rtossessmcnr for sustainable Fishefies (R A.SF) workshops (BCI-ME,

,OU?"1.'i* -.*tnops were intcncled to be partic[)atory and.to include representa-

tivcs frorn the nngc ofmanagers'science ancl inforn-ration aclvisors 2!nd stakcholclers'

;.t;.G;..dtative s of fishery stttrsectors and conse fl/ation grolrps Responses

frorn stakeholclers variecl with good represcntatioll in a ournber of workshops' but

disappohtinli in somc other cases Ensuring good stakeholder reprcsentation will

Lr. "iiy *p."-a 
^s 

the process is taken liulher ac()ss thc re$on'

TheRASFw()fksh()psgenelatcdthfeemaj()fresults:(i)alistofissuesoi
concern for eacll fistlery;(ii) the estimatecl Iisk associated with each issue;and

iifl..r,-tt "tv 
Perlbrinance RePorts that proposed potenti:rl managemert

responses to acldress the bigher pri(xity issues'

Trading-off detail and practicality

ffi.-i.r'rpu.. ,rf nm is to recognizc ancl takc int() account in management of the

or#y, i'nit- ,f* contcxt of the full range of humnn impacts' all the objectives

ir.*'p.t*t.a *nhin a lliven fisherv or set of fisheries' without compromisitrg

the ovcnrching obiective of sustainal.rle use The large number of obiectivcs

ac|oss the clifferent stakeholders and intercst groups for each fishery quickly

;;.;;;;;;;..tt, in this studv and is likelv to be a stanclard outcome in an)'

",,.'"tf" 
uii-pl.-ent L{F Further' many of the obiectives cinnot be simultane-

".,"fy 
i"., ," ,it., 

"re 
inhcrently in confiict lctealll" all of these obje'tives should
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be cxplicitly cot.tsidered aucl thc optimal tfirde'off bctween thcm iclcntified and

implemcnted thfough :rn optimal set of manage ent mcastlrcs Computlttionall,Y

and psychologically dealing s'ith such largc llumbers of isstlcs sorrld T lnlost

certirinly be i possible and simplificittion, through allgregati(m, wxs fi)lrnd 1o be

necessary'.This was (k)nc at three Primafy points in thc proccss-

. liathcr th:rn attempting to evallrate thc bcnefits and costs of EAF against the

objectivc associated witb each issue that lracl becn identilied, broad obicc

tiyes wcrc describecl for cach fishcry based on the oriElin{l policy gtl;rls atrd

thc issues identificd in the IIASI worksh(4).ApProximately tefl broad objcc-

tives were considercd to be a practical [umbcr. If EAF is adeqtl:rtcl-Y rcpre

sented in the high-level Policy goals,these broad tlbjcctives shottltl cffectivelv

rcflect thc poliq'goals as apPlied to the tishcry under c()nsideration'
. The ESD approach (Fletchet et al ,2002) proposcs preparation ()1 pcrfi)rn

ance rcports for each rncclium to high prioritY issue that has been iclenti-

1ied. Tlis was found to be impractical in this sttrd)' and an attempt was

macle to cons()lidate the isslrcs into Elroups that cotlld bc,lddfesscd b)' a

singlc set of managemcnt measurcs. For cxan-rplc, try-catch of comme rciall,Y

ilrportaDt and non-retained specics of consen'atioll concetn worrld have

bcen iclentified 1!s sl]parate issucs in the RAS!- workshops but, in solne cascs,

m.ry rcquire the same matlagernent responsc. for c'xamplc' changes to Iear
or fishing practicc, or the establisl-rmcnt of a closed arca

. ln accoraltlncc with the ag{+cgati(xl ofissues hto !!ft)ups that cortltl bc adchessecl

jointl]! a singlc aggcgatcd perlbflnance rcport $'as prep:uecl for each group

Separating out the EAF issues
EAF encompasses but goes beyond cor-Ilcntional managemcnt.An) issue, eYen if
arisir.rg purely fron] Il sil.Igle, target-sPecies objectivc shottld lall witlrin EAF and

successful convcntional manallement is necessary, although mrcl)' sufficie nt, fi)[
succcssful EAF Ik)wcvcr, tl.tis stucly rvas intendcd to invcstigate the f'casibilit)'

of implementing EAF, which v,'as intcryretecl, for thc Puryoses of thc proiect. :ls

including onl)'those isstres that \\'o!rld not norrnally be addrcsscd b)'ellective
conventional managemcnt.The RASF workshops intentionally did not makc that

clistinction in ordcr to alkrw for identilicxtion and Prioritization of thc full sct

of issues. Ir()r ftrfther consiclcration in the projcct, the EAF issucs werc subse

qucntl)' separated from thc others.These isstles wcre del'incd as:

ini' impilct of thc fisher-v on the \\'idcr ccosvstcDl or tlry iilpact of thc el)vironlrlent

(humar or ccologic:ll) on the fisher)', aPllrt liom thc direct illtcl-:lcti()ns b( tween x

fislrrn urlLl tlrr.ptrtcr it t.ttgttt

lt was rccognizcd that s(tre EAI issues arc already being llddressed in all thrcc

c()ulltfics. In such cascs, the evaluatioll of costs 1rnd trencfits woulcl be fi)r 1ln)'

acti(ns ncccssary to improvc ()r strcnllthen thc culfent apploachcs Tf no .tddi-

tior-Ial action was requircd, the issues sholrld either not xrisc or be given :r loN'

priorit,v in thc llASf workshops.

Benefit-cost analyses and aggregated pertormance reports
Ettbctive implcmcnt:rtiou of EAF will result in bcnefits' which maJ' be eco-

logical, cc()nomic. social or s()me combil-Iations of these thfec, brtt will fi-e

ln
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quently also inyoke additi()nal costs across thc same climensions lf FAF is to be

"'i..p*a 
ur.r.t ,.,.,ainecl, it is e ssential that in the plar.ming ru.rcl imple mcntation

,,ir-#r. .t..iri.r. nlakers .rutl all stakcholdcrs are well ;rwarc of the bencfits

i"o ."r* J", *ul rcsulr from difl.erent options.The next step in the process

-ro tlrar.foaa to cstimate the bcnefits and costs of an)'manageruent actions

being ProPosccl"..''tl.,'fr^'.,t.., 
aftc bcnefits ancl costs shoulcl bc estimatecl using the best avail-

able information, which will often inclucle both scientific intbl atioi and stake-

f-ia.t t.,,-f .ag.. In this feasibility stuch with the wide 
. 
range of issues ancl

nr"n,,ganta", actions bcing considerect, it was not possible to investigate thc

o.."ii" ""0 
..", thorougl y ancl rigofously. lnstead, thc pfoiect generated pre

ili""., .t,t-"t* basetl largely t".t t"pttt oPinion This was donc throllgh a

,..i., ur.]..li."t..t worksl.rops, one for eaclr fislrery, refefred to as the Benefit-

a.rri*.rurft.f)s Co(lws). As with the IIASI' workshops' thc B()i/s were intencled

to ir.r.t.,a. good stakeholcler reprcscnt:rtion' b!rt' again' this Yaried froln case to

cirsc.The tasks of each workshop were as follows:

. As cliscussed abQvc,to aggregate ancl dcvelop:

. a ftrll set of detailecl objectives tbr eaclt fishery ioto broad ottiectives'

against t4rich the bencfits al-Id costs of cach manafiement lctiol] could

be cstimated;
o issues ,rccorclinE! to thcil broad theme and on the basis ofwhcther they

could be addressed by similar management respol.Nes;

o perf<rrmance reports fi)f each grolrp of issues'

. usirU thc best information availablc' within the time 
'rnd Personnel c()11-

str.ait]ts, to eyaluate the expccted bencfits incl costs of thosc man'lgcnent

nleastllesorrulesinrelationt()tlrebroadobjectives.Bencf]tsandcosts
were estirr-lated filr botlr tlre short term,whicl] was defincd a5 ul) to 3 ycafs,

and thc long term, u'hich was defined as 5- lo yeltrs.

In the study, bencfit-cost ar.ral)'ses werc undertaken in multi stakeholder wor*-

shops.The benefits and costs were based almost entirely or-r tlle collective wis

Joujl uf,n. pu.,i.ipants in each w(xkshop'which would generally hrve includcd

..*"iirr. -uf] f,"r"wledge of the best availnble scientilic illformation The work-

:il; ;;t askctl to proviclc the consensus estimate of benefits tnd costs for

.".il 
".,1."1 

against each broad obiective on a scale of 0-4 wherc: o indicatcs

negligiblc cosl or bencfit; I is 1t srnall but noticeable impact; 2 is a ntoderate

itri"i,t : indicates a maior improvemel.It or will have maior negative imPact;

and,'in(licatestninxnediateandl()ng-termimpactOfwillberrnsustainable
from the outset The assumptioll wils Inade thit thc dillijfence in value betwecn

.r,ait ,a,rra i, .nltrtant across the range of scores (i e they arc linearly rclatcd to

actual impact).In actdition,it was assu edthatthesumof zcrocosts(ie negligi-

blc) acfoss all b()acl objectivcs would gencrtte a total cost for the rneasurc of 1

it... t"rtil.tntt *"s btrccl on the ass'-tmption that no bcnefit would be acl.feved

witbout some cost.r ith those assumptions' beoefit 1rncl costs ratios could be

usctl for comparative purposcs'fhe cxirlicit assumption in the results presentcd

i,r ino 
"t.ty 

o ,ft"t alibr;ad objectives havc tl.rc same polic-Y weighting ln prac'

iicc. ttris ls irlghtv .,nlikely and it will be neccssatY in the irture to consider thc

Jghtlng of ihe different objectivcs aod' again in a participatory nlaoner' to try
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to reach agreement.This would best be clone prior to and independently of deci
si()ns on specitic managemel-It measufes.

It is iml)ortant to emphasize that, as with thc perf()rmxnce reports' thc

benefit-cost analyses atld thc results that havc been pfoduced ffom them .ue prc-

limin:rry only and that no lbcused scicntific asscsslnents (including the human

sciences whcrc appfoprixte) and yalidittions were undcrtaken (Cocl]'ra[c et ql.,

2007). Such imprevements and cltccks will still need to be done, whcre femible,

before this aclvicc can bc considered sufficiently reliable and {ccurate fi)r tlsc

b)'decision makers io setting manalaement regulations. Nevertheless, thc results

obtained irrc still consiclcred to be intixmative, providing guidance on thc Pos-

sible options for and obstacles to irnplementation of EA-!l

IJse of the best available scientific information
One of thc colrlllolt atgul-nents against the implementation of EAF is the necd

tirr incrcasccl infofination. Thc absence of good inti)rmltion will tlncloubtedl)

hinder progress towards EAF but, as with conventional fishcries minagement

and natur; rcs()urce usc in gencfal, the precautionar'' approach advises that

lack of ccrtrtinty should not be used as a justification for not taking appropriate

action.Thc kcy principlc is the use of thc best scicntific inlbrmation available

and appropriatc use of prec.tr.rtion in the face of uncertainty (FAO, 1995).
'l'his project \vas set ollt t() make use of tlle best infornation availablc irnd

wrs hopecl that the sciencc;utd moclelling llroups would be ablc to stlpplclrent
existing information tlrough undcltltking ncw anall'scs to evaluate, fi)r examPIc,

risks, the feffibility and irnPacts of challges to managcflent meastlfes and some

of the costs and bcnefits.As a result of hca\T comnitments by all sci€ntitic stiff
partic4)ating in the project, tl.fs has, to a largc extent, n()t been P()ssiblc As a

result. m()st of the results generited by the projcct are basecl on existillll scien-

tilic results, which commonly ha\,'e had to be interpreted within ,l new context
to provide thc partict ar information required,,lnd on cxpert opinitln from all

participants.'l his infofinati()n ul-Iquestionably has at least indicatiYc value ancl

the results and conclusions are considcred to be qualitatively valid and accurate,

btrt not neccss,rrily quantitatiycly so.

As the three countrics move fbrward in implcmentation of EAII it will be

necessary to revisit rcsults and conclusi()ns tllat would beuefit liom prccisc

quantitativc informatiolt, stlch as estimatcd ilture'lACs, (x thc risk of ovcrfish-

ing on ret:rined and non-rctained species. wherc inpfoved information can be

provided in a timcly and cost-effectivc mannef it should bc gener.rted aucl tlsecl

to improvc the intbrnation obtaincd in this ttasibility study.

Results to Date: EAF lssues and Potential Management
Responses in the BGLME

lssues and priorities

The RASF wortshops held in thc three c()untries iclentified a large nltmber
of issues felev'tnt to an ecos,vstem approach that werc considerecl to be ioad-

.:.i' -
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eouatclY addresscd undcr thc prcvailing management in the variorrs fisheries

|ii]ffi ;;;;-;,'", tt 'n''ot"., -"t "pf,tt"tttt 
within a conventional

zoDfoach:rloneandwcre.-'.,.u,'ty.u..,''..q.-'.,'..ofconsidcratio|ofEAFTlre
Jtl'iil:li;'-''';:;* i',,"u'u in ti'i "1'on' 

or 
'nr 

q orkslrol)s ( B( L\4E 2o06r )

The list Qf EAF issues and risk values irom the South AftieJn- hrkc fishery is

shown in Table 16 J as an example of thc results obtained in all the workshops'

A total of 96 issues wt:re lctentineJtor this fisher!" of wlich thc 58listed inTable

ti.ii... .."ttO.red to be E{I issues of the 58 EAF issues' 10 werc catego-

rized as'retained species'issues' 1'1 as non-retained specics' 10 as general eco-

';;;;'"'i.:.-'li1;;;;i,;*'.1J:;::'fi1}l:i:'J::IHffi ;:
considered to be of €xtreme Prlc

and 19 were of low priority Thc-extreme issuei incluclecl the lack of suitable

baseline information on the 'utiut--ti 
ttotlotic aspects of the fishery as well

;;;.i;u.-*.-;;nagcme nt and rcseirch capacity in the management agenc-v

Iji-h-rlri^rirv ecolosical issues iOentited in the hakc fishcry included the
rrr.u-vr!'r!!r '- o 

" 
ti^t""t <)f tl.,e Merluccius c4pe'sts stock

implications of fishing on the si

ancl the possible cffects oI t"*'i"g n'.' benthic habitat "lq 
ntt).tl tnt the small

Delagic tishell', the potentiat inpac'ts of removing forage fish eaten by preclators

'and 
uncertainty aror.t"tt ttt:toa"l'iitt nttctuatit'ns were considered to tre issues of

high priority.In the -"tt too" 'J lobstcr fisher1" issues relating to human well-

being, especially thntt 
"t"ti'-tg 

tu '-"il 
operators'w€re generally considered to be

li ftt-gf*. p.a.tty ,han human aod ecosvstem well-being issues

In the case ofAngola, examplcs ol high-priority issrrcs inetuded the impacts

ofthc banda-bancla fishery (small-scate fishcr1' utitizing 'r fine-mcshed beach seine

of 10-12mm nesh size;Tchikt "ptti' 
zootj on-the susrrinr-bility of exploited

Dcltgic sne(ies.This fislrrq erploirs iuvctriles of matrl sPCcirs ill( l(lding lh('5c

:;;:;';';;; '';.ti" 'u' 
ti "' i'o".' .""tt"r rnd s"*linellar 

.Cltrlle 
ngcs faccd

bv the demersal fishery were c'onsiclered to bc mainly related to the multispe-

ft; t;;;;;a;i i"r*'v 
""o 

iitt-""tt t" ttt"ttup suitable indicators A high

risk was also perceived for the fossiblc impJcts 
-of 

botto'm tr:rwls on epiben-

thic organisms ln the small-scat listreries' which usc gill uets' ghost fishing

ancl inciclental capture of vulncrable sPecies (c g sharks l:lcl ::1 
tlrrtles) were

considcred as high-ti't t"ui'on-rrrl"tttol 
'i"ttt"' *hilt lutk of iDfrastructure ancl of

o4lanization of the sector 1t:'g it"uttgn cooperatives) were recognizecl as key

issues aft-ectiug the devetopment of the sector

Allocation of lishing rights' collection of reliable O:nttl:-1t" illadeqlrate

m()r.ritorir.r{a ancl cootrol 'y'tti' ""d 
the lack of effcctivc management plans

for all the species exPloited wcre considered as major governance issues io the

tisheries ofAngola examined i'.t int *o'L"ftup Uanagement plans are in placc'

but their eft-ectiveoess in ,.r)" Alrrg ,r.r. stocks ls still unclear.Tn all cases' oil

cxploradon ancl exprnit"tio" otiJiif,s including thc resulting oil spills and pol-

lution were coosiclered as rmportant threats to the rcsoruces and the environ-

mentanclthecommunitiesdependingonthen.ThefisherySectofalsoseemst()
be threatenecl by a nututt t'r'''lti^i isues such as the increa-se<l use of alcohol

,-.i^i.* itt n*.rmen, with both health conselFrences and nesatwc inPacts

,_ .rir.,i-^, 

"*. 
,"ck of infrastructure and high oil pfices we r€ seen as malof

thrcJts to scct( 'r dcveloPrncnl
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