
i o  5  ó  ö  i
U99

811

Improving com m unication  from managers to  fishers 
in Europe and the US
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Van Densen, W. L T., and McCay, B. J. 2007. Improving com m unication from managers to  fishers in Europe and the US. -  ICES Journal of 
Marine Science, 64: 811-817.

C om m unication  problem s need  to  be solved if m anagers are to  be m ore persuasive a b o u t th e  need for lim itations on fish ing to  
p ro tec t an d  restore fish populations. The con tex t is w idespread scepticism  a b o u t th e  effectiveness of m an ag em en t on b o th  sides 
o f  th e  A tlantic. T h at scepticism  is fuelled by assessm ent bias as seen in th e  case of th e  n o rth ern  cod o f N ewfoundland, and  by 
failure to  take in to  a cc o u n t differences in percep tions o f stock size an d  fishing m ortality; differences in causal reasoning ab o u t 
fishing pressure an d  environm ental factors influencing stock size; an d  differences in th e  capacity  to  read and  un d erstan d  th e  
m ostly  graphic inform ation  th a t  underlies an d  is o ften  used to  explain m an ag em en t decisions. This analysis is based o n  interviews 
an d  observations in th e  European U nion and  th e  n o rth eastern  USA.
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In tro d u c tio n
In  m an y  areas, fisheries m anagem ent au thorities appear to  do little 
to  im prove the com m unica tion  o f th e  scientific basis o f  m anage­
m en t to  representatives o f  fishing industries and  th e  fishers. 
In  essence science has th e  role o f  prov id ing  m anagers w ith 
advice based on  highly technical calculations. However, science 
is increasingly being invited n o t only  to  explain developm ents in 
stock size and  in  fishing m orta lity , b u t also to  explain th e  rationale 
o f  m anagem ent objectives an d  m easures (Bryant an d  H uppert, 
2006), and  in doing so, to  reach  ou t to  stakeholders. This challenge 
requires greater a tten tio n  to  distinguishing the roles o f  m anagers 
from  scientists an d  to  effective com m unication , well understood  
as one o f  th e  ways o f  b ridg ing  gaps betw een science an d  policy­
m aking (G uston, 2001).

O u r starting  p o in t is th e  decline in  catches in  m an y  fisheries 
since a round  1980, w hich m ade it necessary to com m unicate  
th e  need for stock recovery plans based on  decreased fishing 
pressure. W e sketch the o rgan izational setting o f  m anagem ent 
in  E uropean  and  US waters o f  th e  A tlantic  Ocean, w here  stake­
h o lder participation  is involved, th en  focus on  th ree  m ajor 
constrain ts on com m unica tion  betw een m anagers an d  fishers: 
(i) differences in percep tion  o f pa tte rn s in  stock size an d  fishing 
pressure; (ii) differences in  causal reasoning about how  stock 
size is affected by fishing pressure; an d  (iii) differences in  the 
ability  to  read and in te rp ret th e  g raphic displays o f  stock  assess­
m ents th a t accom pany scientific advice. W e do cu m en t and 
discuss these constraints, an d  suggest ways fo r im provem ent, 
d raw ing from  experiences w ith  th e  use o f m anagem ent infor­
m ation  in  Europe and  th e  USA.

O u r analysis builds on  discussions at the ICES W orking G roup  on 
Fisheries Systems, on interviews w ith stakeholders held w ith in  the 
EU research program m e “Policy and Knowledge in  Fisheries 
M anagem ent” (Schwach et a l ,  2007), and  the  US research p ro ­
gram m e “Experience-based Knowledge in  a Science Policy 
C ontext” (McCay et a l ,  2007), as well as on  experiences w ith  com ­
m unications on  the flatfish fishery in the D utch  F-project (ICES, 
2003; Johnson and  van Densen, 2007). T he examples are taken 
from  m ajo r sea fisheries in  Europe, the USA, and  Canada, focusing 
particularly on cod (Gadus morhua) and plaice (Pleuronectes pla­
tessa) fisheries.

O rganizational se ttin g
Stakeholder involvem ent in  the m anagem ent process has becom e a 
form al ingredient o f  the  EU  C om m on Fisheries Policy (CFP) and 
the US M agnuson-S tevens Fisheries M anagem ent Act, bu t this 
began earlier in  the USA than  in Europe. A lthough the structu re  o f  
science-based m anagem ent w ith its assessment groups and 
reviews, biological advice, and  decision-m aking is m uch  th e  same, 
public review is m ore im p ortan t in  th e  USA, where fishers participate 
as citizens in  assessment groups and  in  form ulating advice. 
M anagem ent focuses m ore  on  inpu t regulation, and m easures are 
m ostly taken for longer periods th an  just one year ahead, as in 
Europe.

Europe
The annual assessments o f  stock status by ICES W orking G roups 
are based p rim arily  on landings statistics and  nationa l m arket 
sam pling program m es w ith  additional in form ation  derived from
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research vessel surveys. They are perform ed to  infer the develop­
m en t o f the  sto ck  in  the near fu tu re  for a range o f  catch op tions 
in th e  com ing year (Reeves and  Pastoors, 2007). Since 2002, the 
W orking G roup  o n  the Assessm ent o f  D em ersal Stocks in  the 
N o rth  Sea and  Skagerrak (W GNSSK; responsible for the assess­
m en t o f  cod in  the area, am ong o th er things) m eets w ith represen­
tatives o f  the fishing industry  and  independen t scientific reviewers 
to discuss the  results, after its m eeting. T he fishing in dustry  co m ­
m en ts on  and questions observed trends in  stock size, specifically 
w hen they perceive that th e  trends p resented  differ from  their own 
observations based on their catch rates.

Subsequently, the results o f all w orking groups are used by the 
ICES Advisory C om m ittee  on  Fisheries M anagem ent (ACFM) to 
fo rm ulate  its m anagem ent advice ab o u t catch op tions considered 
sustainable a n d  given possible objectives by species agreed by the 
EU  and  o ther countries involved in  the exploitation. The rep o rt 
serves a w ider public  and is dow nloadable from  th e  ICES 
website. Since 2005, som e stakeholders have been  invited to 
a ttend  ACFM m eetings as observers.

T he biological advice is reviewed by th e  C om m ission  o f the 
E uropean  C om m unities (CEC), one o f ICES’ m ajor clients, 
th ro u g h  its Scientific, Technical an d  Econom ic C om m ittee  for 
Fisheries (STECF). In the  course o f  the process o f  reviewing and 
p reparing  for EU  decisions on to ta l allowable catches (TACs), sta­
keholders are consulted. Since 2004, representatives o f  stake­
ho lders have m et form ally in E U -initiated  Regional Advisory 
C om m ittee  (RAC) m eetings, w hich  can be a ttended  by ad m in is­
tra to rs from  b o th  the EU and m em ber states a t th e ir ow n initiative; 
scientists provide inform ation  on request. A m ain  task o f RACs is 
to  discuss m anagem ent strategies ra ther th an  sh o rt-te rm  tactical 
issues. U ltim ately, all decisions are taken by  the C ouncil o f 
M inisters, w ith in  the legislative fram ew ork p rov ided  by the CFP, 
an d  after negotiating m easures fo r  shared stocks w ith non-E U  
countries.

U nited  S tates
In  the  USA, th e  process fo r federal waters fisheries (3 -2 0 0  nautical 
m iles from  th e  coast) is m ore participatory . I t  is governed by 
several laws, especially the M ag n u so n -S tev en s Fisheries and 
C onservation  M anagem ent Act (M SFCM A) o f  1976, as sub ­
sequently  revised (Buck, 1996; h ttp ://w w w .nm fs.noaa .gov ). The 
M SFCM A established regional fishery m anagem en t councils that 
include m em bers o f  th e  public an d  provide o p p o rtun ities for 
pub lic  p a rtic ipa tion  and  review. T he councils w ork w ith  the 
N ationa l M arine Fisheries Service (NM FS) o f  the N ational 
O ceanic and  A tm ospheric A dm inistra tion  (NO AA), a federal 
agency, to  p lan  and  im plem ent fishery m anagem ent plans 
(FM Ps). O u r analysis is based on  experience in  th e  northeastern  
USA, w hich involves th e  New England Fishery M anagem ent 
C ouncil (NEFM C) and  the M id-A tlantic  F ishery M anagem ent 
C ouncil.

T he scientific basis fo r  decision-m aking in  o u r area o f  interest 
com es m ainly  from  the N ortheast Fisheries Science C enter o f  
NM FS. C enter scientists produce in fo rm ation  o n  stock status 
th a t is developed in stock assessm ent w orkshops and  is peer 
reviewed by th e  Stock Assessment Review C om m ittee. Since 
2002, a b iannual G roundfish A ssessm ent Review M eeting has p ro ­
vided assessm ent updates (NOAA, 2005). M em bers are federal 
agency scientists, as well as academ ic, state agency, and  indepen­
den t scientists. Stakeholders participate  directly  in  these

w orkshops an d  review com m ittees, as well as in  th e  fishery m an ­
agem ent councils (M cCay an d  Creed, 1999).

T he assessm ents are considered  by N EFM C  through  Plan 
D evelopm ent Teams consisting  o f  scientists, m anagers, and 
o ther experts, as well as a M o n ito rin g  C om m ittee  and  an 
Advisory Panel o f  stakeholders. T he N EFM C  is com posed o f 
federal and  sta te  governm en t representatives an d  private citizens 
representing various in terests. It is responsible for a long-standing 
northeast m ultispecies FMP, as th e  fram ew ork fo r m anagem ent 
rules including target TACs an d  effort lim ita tions (i.e. lim its on 
days at sea p e r vessel), as well as closed areas and  o th er m easures. 
W hen the  assessm ent advice is unclear o r  d ispu ted , the NEFM C 
m ay ask its Scientific an d  Statistical C om m ittee  to  deal w ith it, 
whereas aspects o f  the social and  econom ic im pact assessments 
required  are handled  by its Social Sciences Advisory C om m ittee. 
U ltimately, th e  N EFM C provides its recom m endations w ithin 
legal and  adm inistrative constrain ts, includ ing  a full public 
review process, to  the NM FS Regional A dm inistrator. T he rec­
om m endations m ay  be subject to  fu rth er review and public 
com m ent before they becom e rules, im plem ented  and  enforced 
by NMFS.

Falling ca tches as a m in d se t
Regardless o f  th e  top ic  discussed b y  m anagers and  fishers in  the 
N o rth  A tlantic, th e  exam ple o f n o rth e rn  cod lu rks in the back­
ground. In  th e  early 1990s, to ta l landings o f  A tlantic cod in 
C anada decreased by m o re  th an  an  o rd er o f  m agnitude, and 
there has been no  stock recovery despite  m ost com m ercial 
fishing ending in  1992 (Figure 1). T his “tragedy o f  the 
com m ons” has reached th e  public  arena and  is still w idely dis­
cussed, also in  E urope. T he message p ropagated  by television 
and  d ocum en tary  films, however, is n o t always the same: did 
science fail to  m o n ito r th e  cod  stock properly; was it m ere over­
exploitation by  an  ever-expanding fishery; o r  have ecosystem 
changes created th e  p rob lem  a n d /o r  p reven ted  restoration 
(W alters and M aguire, 1996; Finlayson and  M cCay, 1998). M any 
fishers in  E urope in te rp re t th e  recovery failure, despite  a m orato r­
ium , as evidence th at overexploitation  has n o t been  the m ain  cause 
o f  the collapse. They reason from  th is case th a t reducing fishing 
pressure is n o t a p ro m ise  o f  stock  recovery.
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Figure 1. Cod landings from the Atlantic (European data from ICES, 
2005b; US data from NOAA, 2005; Canadian da ta  from h ttp ://w w w . 
dfo-mpo.gc.ca).
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A round  1980, the co d  fisheries in the N o rth  Sea, the Baltic Sea, 
and  the sea a ro u n d  Iceland  all produced yields sim ilar to  those in 
the C anadian  A tlantic: a ro u n d  500 000 t per year (Figure 1). They 
have all decreased m arked ly  since then, as d id  cod landings from  
Georges B ank and th e  G u lf o f  Maine. M ajor flatfish fisheries are 
no better. Since 1980, landings o f  N orth  Sea plaice have declined 
by 50% ; land ings o f  A m erican  plaice (Hippoglossoides platessoides) 
and  w in ter flounder (Pseudopleuronectes americanus) from  the 
G ulf o f  M aine  have declined by 80%.

T he co n curren t fall in  landings by up  to  an  order o f  m agn itude  
has influenced the m in d se t o f  fishers, who have becom e sceptical 
about accepting  catch  reductions w ith the prom ise o f stock  recov­
ery. They, as well as th e  public  and  the politicians, d em and  m ore 
com plete exp lanation  o f  the  im pact o f  their fisheries relative to 
the effects o f  the b ro ad er env ironm ent (Delaney et a l ,  2007).

C om m unica tion  problem s
T he relevance, credibility, and  legitim acy o f  science-based argu ­
m ents fo r fisheries regu la tion  depend, in part, on the d istrib u tio n  
o f  pow er a n d  au th o rity  an d  o ther aspects o f  the political an d  in sti­
tu tio n a l fram ew ork (Alcock, 2004). Science-based arg u m en ts are 
fu rther u n d erm in ed  by  basic com m unication  prob lem s, the 
focus o f  o u r  study. W e exam ine three problem s: differences in per­
cep tions o f  stock size an d  fishing m ortality  as indicators o f  state 
and pressure; differences in  causal reasoning on  w he th er and  
how  fishing pressure  affects stock size; an d  differences in  the 
capacity to  u n d e rs tan d  risk an d  the (m ostly  graphic) in fo rm ation  
th at underlies, and  is used to explain, m anagem ent decisions.

Differences in perception
Differences in  percep tion  originate in  differences in th e  in for­
m ation  en v ironm en t in  w hich th e  three m ain  g roups involved 
(scientists, m anagers, an d  fishers) operate, and from  differences in 
the aggregation level o f  th e  inform ation  on  stock size an d  fishing 
pressure reaching them . M iscom m unication about developm ents 
in stock size an d  fish ing pressure is aggravated fu rther by  annual 
adjustm ents to  p rev ious sto ck  estim ates, in heren t in th e  m odel 
used, an d  to  substan tia l bias in  som e estimates.

A ggregated in fo rm a tio n  vs. individual experience  
For the sta te  o f  th e  stock, scientists and m anagers focus o n  the 
present b iom ass, as a figure aggregated over the w hole resource 
area. M anagers com pare  this stock size w ith  som e reference 
value. T his value is e ith e r a lim it value such as the p recau tionary  
level o f spaw ning-stock  biom ass (SSB) in  the  case o f the risk-averse 
m anagem ent strategy o f  th e  EU, or a target value su ch  as the 
b iom ass p rov id ing  m ax im u m  sustainable yield (BMSY) in the 
case o f  th e  ta rg e t-o rien ta ted  m anagem ent strategy o f  th e  USA.

As fo r exploitation pressure, m anagem ent evaluates annual esti­
m ates o f  fishing m orta lity  (F ) relative to  agreed lim its o r target 
values. T he focus is n o t  o n  effort m easures for the fleets, b u t on 
their ultim ate effect on  th e  stock. F  is defined as an  annual constant, 
b u t th is concept is n o t b road ly  understood, even by students o f  the 
dynamics o f  exploited fish stocks (Ricker, 1975, p. 9). Its value as a 
public m o n ito rin g  variable is fu rther called into question by its n o n ­
generic calculation as an  arithm etic m ean o f  m ortalities estim ated 
by age group. N o t all age groups are necessarily fully recruited  to  
the fishery, an d  their abundance m ay be underestim ated because 
discards have n o t been  included in the analysis.

Fishers’ experience is m ostly  area-specific and  provides disag­
gregated in fo rm atio n  on  changes in  stock size over sm aller tim e

intervals and  resource areas, w hich m ay  n o t m atch  developm ents 
in the  to tal stock seen by scientists. Fishers appear n o t to  sense that 
aggregated stock size a t som e p o in t is a useful absolute figure, as 
m anagers do. They follow developm ents in  stock size indirectly 
from  their catch rates, know ing th a t they m ay  vary th ro u g h  all 
k inds o f environm ental circum stances an d  th ro u g h  aggregations 
on  the  sm aller spatial scales. M oreover, th e ir evaluation o f  their 
ow n catch-rate series is constrained by lim ited  facilities for 
tu rn in g  logbook data into useful in form ation .

The spatio-tem poral variability in  resource abundance experi­
enced by  fishers can easily lead to  different perceptions o f  stock 
dynam ics am ong the  m ostly n a tion -, area-, an d  gear-specific fish­
eries. For exam ple, the N orth  Sea cod stock is know n for its large 
spatio -tem poral variability, as are th e  fisheries targeting  cod 
know n for their local specificity (ICES, 2006).

Fishing m orta lity  is difficult for fishers to  sense, b u t changes in 
size com position  over tim e provide a clue, although  variations in 
year-class strength m ay partly  obscure tem p o ra l trends. The n o r th ­
ern  cod  case provides an  exam ple o f  how  fishers becam e alarm ed 
by a decrease in  th e  average size o f  cod  landed, while scientific 
m o n ito rin g  was failing to  detect th a t th e  stock was u n d e r fatal 
pressure (Steele et a l ,  1992; M artin , 1995). Fishers m ay  also gen­
erate m ore d irect perceptions o f  changes in  fishing pressure 
based o n  fleet changes (num ber o f  boats, to ta l engine pow er), as 
well as from  their own investm ent in  engine power, gear, and 
fishing tim e. Overall, however, visual im pressions an d  personal 
experience relate poorly  to  statistics on  fleet capacity. C lear dis­
plays o f  actual changes and trends in  fleet size, fishing power, 
an d  effort applied m ight su p p o rt trends in  fishing m ortality , 
bu t, ironically, fisheries statistics o ften  fail to  d o cu m en t these 
crucial variables (ICES, 2005a). T herefore, fishers often  have to 
rely on  their m em ory  and in tu itive  judgem ent, w hich suffer 
from  inheren t bias (Gilovich et al., 2002).

C om m unication  is therefore asym m etrical. Fishers sta rt from 
personal and  specific experiences regarding th e  state o f  the stock 
and  fishing pressure, and  th en  are confron ted  w ith  aggregated 
graphic inform ation  on  related b u t m ore  abstract param eters. 
M anagers, in  contrast, focus on  the spatially and  annually  aggre­
gated inform ation  provided by scientists, an d  then  are confron ted  
w ith  individual and  conflicting experiences o f  fishers.

A d ju stin g  history
A nnual adjustm ents in time-series o f  fisheries data are inherent in 
the m odels used and  provide a m ajor challenge for effective co m ­
m unication. Changes in the historical series for fishing m ortality  
m ay originate in changes in  m ethods o r  assum ptions in  successive 
assessments (Figure 2a; Reeves and  Pastoors, 2007), o r ju st from 
the progressive bu ild-up o f m ore com plete data sets (Figure 2b).

An analysis o f the annual EU discussion o f assessment results 
shows how annual adjustm ents can affect com m unication through 
disparate perceptions (Figure 3). The m ost recent stock estimate 
(e) for N orth  Sea cod in the ACFM report from  2000 refers to  the 
beginning o f  2000. The stock size at the beginning o f 2001 is a pro­
jection (p), assuming that fishing pressure rem ains the same as esti­
m ated  for the previous year (status quo). W hen the catch op tions and 
the advice are released halfway th rough October, the CEC, national 
adm inistrations, press, fishers’ organizations, an d  other stakeholders 
assessed these annual changes in  their ow n way.

(i) M anagers focused on the projected  stock (p) at the beginning 
o f  2001 as its then  “ present” state, w hich becam e th e  basis for
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Figure 4. Developments in SSB of North Sea plaice a t th e  start of 
the year as projected forwards in successive assessments since 1989 
and as reconstructed in 2006 (ICES, 2006), in the  commercial catch 
per unit effort (grey line; data first averaged by statistical rectangle 
before averaging over the entire resource area), in the agreed TAC, 
and in estim ated total landings.

C om m unication  problem s arise especially where the  fishing 
industry  fails to  detect correspondence betw een stock estim ates 
and catch rates in the fishery, as fo r N o rth  Sea plaice (Figure 4). 
Since 1993, th e  catch rate  o f  N o rth  Sea plaice has hard ly  varied, 
bu t stock estim ates an d  th e  co rresponding  TAC advice have 
varied b y  factors o f 2 and  4, respectively. After the  latest adjust­
m ent, the correspondence betw een th e  tim e-series for SSB and 
average catch ra te  is striking, b u t th e  assessm ent bias has caused 
m istrust betw een fishers and  scientists, and  has eroded th e  legiti­
m acy o f the m anagem ent system.

M anagers do  no t always realize an d  certainly do n o t co m m uni­
cate how  th e  overestim ation o f  stock  size affects th e  resource 
po ten tial via TACs being set to o  h igh fo r years in  succession. 
A lthough the  m anagem ent au tho rities in  Iceland and  Scotland 
d id realize an d  quantified  th e  losses caused by assessm ent bias 
for cod (R osenberg et a l ,  2002; Royal Society o f  E dinburgh, 
2004), an  overall evaluation  o f  th e  effectiveness o f  m anagem ent 
in  the  light o f  apparen t bias is still pending . N o t only  would 
such an  evaluation confo rm  to  th e  EU principles for good gover­
nance, b u t it m ig h t also build  know ledge o f  how  to  operate u nder 
uncertainty, an d  perhaps even create m o re  tru st betw een fishers, 
m anagers, an d  scientists.

Causal reason ing  an d  history
M anagem ent practices th at focus o n  sh o rt-te rm  predictions about 
the state  o f  a stock and  th e  nex t year’s TAC have cap tured  m ana­
gers and  fishers w ith in  a tim e w indow  th a t m ay be too  b rief to 
show causality  betw een fishing pressure and  stock  size. 
M oreover, th e  widely held  view  th a t fish ing  pressure affects stock 
size is n o t easily dem o n stra ted  fro m  th e  static yield curves 
usually p resen ted  (B everton and  H o lt, 1957; Schaefer, 1957). 
Their value in  persuad ing  fishers o f  the  need for restrictive 
m easures is tem pered  by th e  cognitive problem s m any  fishers 
experience w hen they see such  graphs an d  try  to  im agine how a 
change in exploitation  pressure translates in to  actual yield over 
the years (M oxnes, 1998).

For fishers, tracking stock size, recru itm en t, and  fishing m o r­
tality over a longer period  is generally m ore  instructive. Taking 
the N o rth  Sea plaice as an  exam ple (Figure 5), fishing m ortality
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Figure 5. North Sea plaice: (top) SSB, total landings, fishing 
m ortality rate (F), and (bottom ) recruitm ent (R; numbers a t age 1). 
Data from ICES (2006).

(o r catch  relative to  SSB) has gradually  doubled  since the  1950s. 
As a consequence, th e  SSB should  have declined steadily, if  the 
greater recru itm en t in  the  1980s h a d  n o t caused a tem porary  
increase in  stock size. Fishers gained  from  this tem porary , bu t 
unexplained, increase in n a tu ra l productivity , and landings 
peaked a ro u n d  1990. Because m any fishers tend  to  rely on  a sho rt­
term , selective m em ory, they explain the resource dynam ics as 
b e ing  m ainly  a ttribu tab le  to  env ironm en ta l factors such as n u tr i­
en t concen tra tions (Delaney e t a l ,  2007). Such graphics help 
fishers in te rac t w ith m anagers and scientists to  unravel the sim ul­
taneous effects o f  m an  and na tu re . Equally im p o rtan t, fishers 
m igh t perceive the causality betw een  to tal catch and  fishing 
pressure an d  m ay be able to  evaluate their cu rren t situation  
b e tte r from  these tem poral patterns th a n  from  static yield curves 
(M oxnes, 1998).

Second, effective m anagem ent also requires recognition th at 
th e  course tow ards som e equ ilib rium  target situation  is bum py 
a n d  takes tim e. W hen fishing pressure can be reduced from  one 
year to  th e  next, it still w ould take as m any years as the 
m ax im u m  age in  the stock before reaching a new  equilibrium . 
Additionally, recru itm en t variability will obscure the  predicted 
course. Especially confusing then, and  requiring clear explanation, 
is a tem porary  dow nw ard trend  in  recru itm en t as a consequence o f 
env ironm ental conditions and n o t fishery  activities per se. W hen  in 
such  cases progress is only m o n ito red  th rough  stock biomass, 
fishers justly  question  the effectiveness o f  catch o r  effort 
reductions.

T h ird , sm all steps in reducing fishing pressure in  the course o f 
ten  years, as the CEC (2006) envisages fo r N o rth  Sea flatfish, are 
less persuasive in  com m unicating  the effectiveness and  hence the 
legitim acy o f m anagem ent measures. They produce  the noisy 
signal o f  a slow response, given env ironm ent-induced  variability 
in  recru itm en t (C addy and  Agnew, 2004). As the CEC (2006; 
article 11) rightly  foresees, this w arrants public evaluation o f the 
progress being m ade tow ards the m anagem ent target.
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M anagers u n d erstan d  the benefits o f  reducing fishing pressure 
from  theoretical constructs such as a yield curve o r  from  m odel 
pred ictions o f  an uncertain  future. T hey accept and  refer to  the 
sam e set of graphs a n d  tables p rov ided  in the scientific reports. 
O nly  the catch o p tio n s fo r th e  next year show  how  fishing m o r­
ta lity  and stock b iom ass are causally related. In  responding to 
w hat they see as an a larm ing situ a tio n  in  fish populations, m an a ­
gers focus on fisheries, n o t only because they have been convinced 
by  scientists th a t they  can only  m anage h u m an  im pacts, b u t also 
because the in fo rm atio n  supplied does n o t invite th em  to  co m m u ­
nicate on env ironm ental influences as well. In  contrast, fishers 
em phasize th a t b o th  fisheries and  environm ental influences are 
a t play. In  add ition , they  often p o in t to  the  positive effects o f  
fishing, such as increased p ro d u c tiv ity  o f  forage species thanks 
to  th e  “ploughing” o f  th e  fishing grounds w ith heavy gear. In 
th is sense, fishers are m ore inclined  to  th in k  ecologically than  
fisheries scientists, w h o m  m any fishers believe create theoretical 
w orlds th at do  n o t accoun t fo r th e  com plexity  o f na ture  w ith  its 
m u ltitu d e  o f  in teractions am ong  ecosystem  com ponents and  
abio tic  system drivers. As Sm ith  (1990) no ted  in  her study o f 
th e  NEFM C, fishers, scientists, m anagers, a n d  others b rin g  differ­
ent views o f na tu re  to  th e  table, an d  fishers often  see na tu re  as less 
linear and  determ in istic  th an  do scientists and  managers.

Reading and application of graphic displays
C om m unication  p rob lem s also arise from  differences in  the ability 
to  read and  in te rp re t th e  graphic displays on  stock assessm ent th at 
accom pany scientific advice. Now adays, th e  advisory reports are 
supposed  to serve a w ider public , because in form ed participation  
by  stakeholders is considered essential to  governance on  b o th  sides 
o f  th e  Atlantic. A ssessm ent an d  advisory  reports can be dow n­
loaded  freely, b u t is th e  in fo rm ation  p rov ided  in  its p resent struc­
tu re  and  form at accessible an d  m eaningful, an d  to  whom ?

Assessment reports are p repared  b y  scientists fo r o th er scien­
tists to  review and  evaluate and, therefore, m ust include detailed 
background  in fo rm atio n  and  m u ch  else th a t challenges n o n ­
scientists. However, advisory rep o rts are w ritten  u p o n  request of 
m anagem ent adm inistrations, b u t are n o t readily accessible to  
m any  stakeholders. T his m igh t be a m ajo r reason th at m anagers 
are inclined to  leave com m u n ica tio n  w ith  th e  fishing in dustry  to  
th e  scientists, n o t o n ly  on  th e  m anagem en t variables and  objec­
tives, b u t also on  th e  uncertain ties th ere in  and  on th e  risks 
involved. The national m anagem ent au thorities in  Europe do 
n o t always have the necessary know ledge o f  th e  basic technicalities 
o f  th e  risk-averse m anagem ent system  an d  m ay need a “transla to r” 
fo r in -house processing o f  b io technical in form ation . T he CEC is 
m u ch  better equipped in  this respect, w ith  fo rm er ICES biologists 
em ployed w ith in  its ranks. In  th e  USA, stakeholders som etim es 
con tract experts for th e  transla tion  o f  biotechnical inform ation  
an d  for assistance d u rin g  m eetings. In  add ition , th e  regional 
m anagem ent councils som etim es h ire  specialists in co m m u n i­
cation , generally im proving  th e ir co m m unica tion  w ith  the 
fishing industry, green organizations, an d  th e  public at large.

T he problem , however, is no t on ly  th a t th e  graphic displays and  
texts are b e tte r u nderstood  by educated  staff and  contracted  
experts th an  by th e  average fisher. T he displays an d  their 
fo rm ats have also tro u b led  m any  in  th e  discussions. There seems 
p len ty  o f  room  fo r struc tu ra l im pro v em en t in  displaying and  relat­
ing tim e-series, plots, m odel o u tcom e, p robability  distributions, 
an d  o ther m atters. For exam ple, u n certa in ty  features in  various 
displays in  advisory reports. Few fishers realize that th e  ratios

betw een p recau tio n ary  a n d  biologically hard  lim it reference 
po in ts indirectly  reflect th e  estim ation  uncerta in ty  fo r stock size 
and  fishing pressure . T h e  uncertain ty  is m ore  directly depicted 
in  historical series o f  p a ram ete r estim ates an d  in retrospective ana­
lyses (Figure 2 ), b u t they  a re  n o t yet p a r t o f  system atic evaluation 
procedures. M ore im p o rta n t, th e ir  p u rpose  in guiding m anage­
m ent decisions is n o t articu lated . T heir cu rren t display at the 
back o f ACFM rep o rts  (ICES, 2005b) is largely open-ended. 
W hether o r h o w  th is type o f  uncerta in ty  is included in  defining 
p recau tionary  reference levels is po o rly  docum ented, o r  even 
absent. Still, th e  g raph ic  display o f  uncertain ties is a key issue in 
com m unica ting  risk  m anagem en t to  fishers, balancing the 
danger o f  stock  collapse w ith  societal values.

Differences in  th e  ab ility  to  read and  un d erstan d  graphic dis­
plays arise p a rtly  from  differences in  educational background. 
W ith  practice people  can learn, b u t th e  com plexity  o f  th e  m any 
param eters used, th e ir  various d im ensions, th e ir uncertain  
values, an d  in  th e  eyes o f  m any  fishers and  m anagers, their 
un stru c tu red  displays ad d  considerably to  the com m unication  
problem . C onsequently , g reater a tten tion  is needed to  im prove 
the use o f  g raphic displays. A first step w ould  be  to  scrutinize 
the p resen t assessm ent a n d  advisory rep o rts fo r coherence and 
accessibility o f  th e  g raphic in fo rm ation  (Friel e t al., 2001; Tufte, 
2001; W ainer, 2004). M uch  can be  learned from  th e  experiences 
gained w ith in  different m anagem en t systems. For exam ple, the 
US regional m anagem en t council system  has b u ilt u p  experience 
in m ulti-stakeholder m anagem ent, and  som e councils and govern­
m en t scientists have developed effective ways o f  presenting  scien­
tific in fo rm ation . How ever, research is still needed in to  how 
m anagers, fishers, and  o th er stakeholders in te rp ret an d  use the 
in form ation  provided.

Conclusions
Effective fisheries m anagem en t policy requires cooperation  am ong 
scientists, m anagers, and  stakeholders, an d  cooperation  in  tu rn  
depends on co m m unica tion . W e have identified  th ree  problem s 
in  co m m u n ica tio n  afflicting fisheries m anagem ent on  b o th  sides 
o f  th e  A tlantic.

Differences in  percep tion  result from  differences in  the  infor­
m ation  en v ironm en t in  w hich  the th ree  g roups operate and  
from  differences in  th e  aggregation level o f  th e  in form ation  reach­
ing them . O ne can  expect large differences in  perception  if  the first 
encounter com es fro m  detailed data collections (scientists), from  
graphs th a t sum m arize  in form ation  in  h ighly condensed form  
(m anagers), o r fro m  personal fishing experience (fishers). There 
are also m ore specific differences suggesting a need to  account 
for national, fleet, an d  fishery characteristics th a t shape local per­
ceptions ab o u t changes in  the system.

Differences in  causal reasoning m ay arise from  differences in 
educational background  in  analytical an d  env ironm ental science, 
including criteria  an d  standards for assessing claims o f tru th . 
O ne o f  th e  lessons we draw  from  the difficulties involved in 
dem onstra ting  a persuasive causal rela tionsh ip  betw een fishing 
effort and  stock size is the need  to  give m ore  a tten tio n  to  the 
longer h isto ry  o f  a fishery.

T he in fo rm atio n  env ironm ent and  th e  fo rm at in  w hich infor­
m ation  is p rov ided  also play a role. U ncerta in ty  as an  elem ent o f  
risk m anagem ent th a t com bines probabilities o f state and  pressure 
w ith societal values is an  issue on  its own. C om m unicating  risks 
am ong th e  th ree  g roups involved is particu larly  challenging 
because it requires great transparency an d  benefits from  clear
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graphic displays. T ransparen t displays o f  uncerta in ty  are scarce in 
advisory  reports. Still, com m unicating  risk  to fishers is crucial, 
because in  the end  the danger o f  stock collapse has to  be  balanced 
w ith  societal values. Advances are being m ade  as fisheries m anage­
m e n t becom es m o re  driven  by stakeholder participation .
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