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Ensuring  Sustainability  through  Technical  Measures  for  the  

WHAT IS A REFERENCE POINT?
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if

then

In  short,  Harvest  Control  Rules:

A  Harvest  Policy Harvest  Strategy

Why we are here
To stop the degradation of the planet’s natural environment and
to build a future in which humans live in harmony and nature.
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WHAT IS A HARVEST CONTROL RULE?

WHY USE REFERENCE POINTS AND HARVEST CONTROL RULES?

WHAT IS A HARVEST POLICY OR STRATEGY?
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Monitoring  of  catch  is  important  to  ensure  compliance  
to  management  measures

can  mark  a  limit,  which  represents  a  level  that  managers  aim  to  avoid,  or  a  target,  which  managers  strive  to  achieve  and  

A   prudent   investor   also   considers   variations   in   the  

affect   the   principal,   and,   therefore,   the   amount  

Thus,   a   rational   investor  would  place   a   limit   on   the  

would   be   analogous   to   a   limit   reference   point   for   a  

Reference Points:  Single Serving or Packaged Deal?

Bank on a Harvest

LIMIT REFERENCE POINTS  
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Why  we  are  here

panda.org.fj

To  stop  the  degradation  of  the  planet’s  natural  environment  and
to  build  a  future  in  which  humans  live  in  harmony  with  nature.

Consider  also  a  water  tank  for  a  small  city  or  village.    When  the  tank  is  full,  there  is  
plenty  of  water  to  go  around  as  regular  rainfall  replenishes  the  tank,  which  is  like  

into  the  water  resource,  replenishing  the  water  lost  through  use  in  the  community  

there   is   a   lot   of   uncertainty   regarding   recruitment   into   the  water   tank   through  
rainfall.      The   weather,   like   productivity   in   the   oceans,   is   uncertain,   especially  
considering  climate  change!    So  to  ensure  that  the  water  tank  does  not  drop  too  
low,  a  good  city  manager  or  mayor  will  monitor  the  tank  level  and  try  to  maintain  
it  at  a  level  that  ensures  everyone  always  has  adequate  water  for  their  needs.    This  
level  would  represent  the  target  reference  point.    The  manager  would  also  make  

WARNING:    

these  additional  management  measures  in  future  materials.

LIMIT REFERENCE POINT – SIMILAR TO A RED LIGHT. WHEN YOU APPROACH IT, YOU STOP. IT IS A FISH STOCK SIZE 
OR LEVEL OF FISHING EFFORT THAT MANAGERS DO NOT WANT TO REACH OR EXCEED.   IT TYPICALLY CONSIDERS 
ONLY THE BIOLOGICAL STATE OF THE STOCK. 

©  1986  Panda  Symbol  WWF  -  World  Wide  Fund  For  Nature  (Formerly  World  Wildlife  Fund)
®  “WWF”  is  a  WWF  Registered  Trademark.

Our Smart Fishing Vision and Goals: 
Vision:  
of  humanity.

2020  Goals:  

Keep the Well from Going Dry

Can Limit Reference Points be set independently of other reference points or management tools?

For  more  information
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TARGET REFERENCE POINTS:  
AIMING FOR THE RIGHT LEVEL

Smart Fishing Initiative     
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Sustainability
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Why  we  are  here

panda.org.fj

To  stop  the  degradation  of  the  planet’s  natural  environment  and
to  build  a  future  in  which  humans  live  in  harmony  with  nature.

©  1986  Panda  Symbol  WWF  -  World  Wide  Fund  For  Nature  (Formerly  World  Wildlife  Fund)
®  “WWF”  is  a  WWF  Registered  Trademark.

For  more  information

WARNING:  

Example 2: Keep the Water Flowing

How much distance should there be between the LRP and TRP?

Our Smart Fishing Vision and Goals: 
Vision:  

2020  Goals:  
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to  management  measures
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A  Harvest  Control  Rule  (HCR)  is  a  pre-agreed  action,  or  set  of  actions,  to  be  taken  by  a  management  body  designed  

to  achieve  a  medium  or  long-term  target  stock  size  (the  Target  Reference  Point  or  “TRP”)  while  avoiding  stock  levels  

that  pose  a  risk  to  sustainability  (the  Limit  Reference  Point  or  “LRP”).    Simple  HCRs  can  be  described  as  an  “if,  then”  

1.   Total  Allowable  Catch:  Fisheries  are  managed  by  a  total  allowable  catch  (TAC).  A  maximum  TAC  is  set  for  each       

   stock    so  that  the  respective  target  biomass  is  maintained  on  average.  This  maximum  TAC  may  be  taken  as  long  as    

   reach  zero  catch  at  an  LRP.

   number  of  years,  with  a  high  probability  of  not  falling  below  an  LRP  (also  known  as  “weak  stock  management”).

4.   Discard:  No  discard  of  commercially  exploited  species  are  allowed,  except  for  species  with  a  demonstrated  high      

   discard  survival  rate.

5.   Bycatch:  Ecological  risk  assessments  are  conducted  on  bycatch  species  and  to  assess  potential  damage  to  the       

6.   Size  structure:  The  mean  size  and  age  in  the  catch  are  adjusted  to  minimize  changes  in  age  structure  caused  by       

HARVEST CONTROL RULES:  STREAMLINING 
FISHERIES DECISION MAKING AND 
SUSTAINABILITY
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Why  we  are  here

panda.org.fj

To  stop  the  degradation  of  the  planet’s  natural  environment  and
to  build  a  future  in  which  humans  live  in  harmony  with  nature.

To  recall  the  water  tank  analogy,  when  the  water  level  starts  to  decline  in  the  tank  to  concerning  levels,  the  manager  must  

take  steps  to  reduce  the  consumption  of  that  resource,  either  by  placing  restrictions  on  how  it  is  used  or  otherwise  limiting  

excessive  deliberation  by  allowing  community  members  to  decide  in  advance  what  steps  need  to  be  taken  in  the  event  of  a  

shortage.    For  instance,  the  community  members  decide  when  and  where  the  cuts  need  to  be  made  in  advance  of  a  situation  

go   through   the  extensive,   time  consuming,  and  often   times,  non-transparent  process  of  establishing  new  management  

measures.

political  factors.    These  factors  and  other  considerations  can  lead  to  bureaucratic  

gridlock   and   inaction   even   when   the   biological,   ecological,   or   socioeconomic  

situation   calls   for   swift   and   decisive   action.      Using   pre-established   Reference  

LRP  or  TRP).

©  1986  Panda  Symbol  WWF  -  World  Wide  Fund  For  Nature  (Formerly  World  Wildlife  Fund)
®  “WWF”  is  a  WWF  Registered  Trademark.

Example: Automating the Process

Creating More Transparent and Responsive Management through Harvest Control Rules

Proven Tool for E!ective Fisheries Management

Key features of HCRs:

For  more  information

Our Smart Fishing Vision and Goals: 
Vision:  The  world’s  oceans  are  healthy,  well-managed  and  full  of  life,  providing  valuable  resources  for  the  welfare  
of  humanity.

2020  Goals:  
resilient  marine  eco-systems,  improved  livelihoods  for  coastal  communities  and  strengthened  food  security  for  the  
Planet.  
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A  Harvest  Strategy  represents  the  basic  guidelines  that  describe  how  managers  go  about  setting  general  harvest  levels  

An  example  of  a  very  basic  Harvest  Strategy  might  include  the  following:

Strategy  include:

HARVEST STRATEGY: CREATING A MANUAL 
FOR MANAGEMENT SUCCESS

WWF-South Pacific

Catch Documentation Scheme (CDS)
to  management  measures

Smart Fishing Initiative     
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Why  we  are  here

panda.org.fj

To  stop  the  degradation  of  the  planet’s  natural  environment  and
to  build  a  future  in  which  humans  live  in  harmony  with  nature.

MANAGEMENT STRATEGY EVALUATION: WILL THE HARVEST STRATEGY WORK 
OR, LATER, IS IT WORKING?

©  1986  Panda  Symbol  WWF  -  World  Wide  Fund  For  Nature  (Formerly  World  Wildlife  Fund)
®  “WWF”  is  a  WWF  Registered  Trademark.

For  more  information

simultaneously  protecting  its  sustainability

From   a   broad   view,   the  MSE   approach   involves   the   following   four  

components:  
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Our Smart Fishing Vision and Goals: 
Vision:  

2020  Goals:  
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Monitoring  of  catch  is  important  to  ensure  compliance  
to  management  measures
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What is Uncertainty?

1. Uncertainty due to Measurement Error and Bias

2. Process Uncertainty

UNCERTAINTY: 
ACCOUNTING FOR WHAT WE DON’T KNOW

“THERE ARE KNOWN 
KNOWNS. THESE ARE 
THINGS WE KNOW THAT 
WE KNOW. THERE ARE 
KNOWN UNKNOWNS. 
THAT IS TO SAY, THERE 
ARE THINGS THAT WE 
KNOW WE DON’T KNOW. 
BUT THERE ARE ALSO 
UNKNOWN UNKNOWNS. 
THERE ARE THINGS 
WE DON’T KNOW WE 
DON’T KNOW.”  DONALD 
RUMSFELD, U.S. 
SECRETARY OF DEFENSE 
FROM 2001 TO 2006 
UNDER PRESIDENT 
GEORGE W. BUSH. 
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Why  we  are  here

panda.org.fj

To  stop  the  degradation  of  the  planet’s  natural  environment  and
to  build  a  future  in  which  humans  live  in  harmony  with  nature.

©  1986  Panda  Symbol  WWF  -  World  Wide  Fund  For  Nature  (Formerly  World  Wildlife  Fund)
®  “WWF”  is  a  WWF  Registered  Trademark.

For  more  information

cumulative  in  their  effect.

sources  of  uncertainty  into  account.

3. Model Uncertainty

4. Estimation Uncertainty

5. Implementation Uncertainty

How to Deal with Uncertainty

Estimation  errors  occur  because  the  data  and  the  processes  being  modelled  are  never  perfect.      

Estimation  errors  that  result  from  unknown  biases  or  trends  in  input  variables  may  be  very  difficult  

to  detect  or  describe,  but  can  lead  to  large  overall  errors  in  a  stock  assessment.  One  dramatic  

example  is  the  systematic  bias  that  can  result  in  estimates  of  stock  abundance  when  using  the  

common  approach  of  modelling  a  population  by  following  individual  cohorts  through  time  (so-‐called  

“retrospective  bias”).  

5. Implementation  Uncertainty  

Implementation  uncertainty  generally  lies  outside  the  scientific  component  of  uncertainty,  

representing  unknowns  related  to  the  fact  that  management  decisions  are  never  implemented  ‘on  

the  water’  perfectly.    This  largely  consists  of  a  failure  to  control  exploitation  by  the  monitoring,  

control  and  surveillance  (MCS)  measures  that  have  been  adopted.    These  failures  may  include  poor  

surveillance  and  enforcement,  lack  of  concern  by  the  judiciary  when  cases  are  heard,  failure  of  

participants  to  support  measures  due  to  lack  of  opportunity  for  input  during  their  development,  or  

simply  disagreement  with  the  measures  enforced.    Unfortunately,  this  kind  of  uncertainty  can  

represent  a  major  cause  for  the  failure  to  conserve  stocks  despite  excellent  stock  assessments.  

These  are  the  main  types  of  uncertainty  that  are  inherent  to  fisheries  science  and  management.    

Each  type  can  exist  independently  or  concurrently  with  the  other  types,  but  it  is  important  to  

remember  that  all  types  of  uncertainty  are  cumulative  in  their  effect.  

  

How  to  Deal  with  Uncertainty  

Uncertainty  in  information  the  leads  to  management  decisions  can  increase  the  risk  that  something  

“bad”  could  happen  despite  managers  best  efforts  to  properly  manage  the  fishery.    While  managers  

can  work  to  reduce  uncertainty  through  the  use  of  better  data,  enhanced  models,  or  improved  

implementation,  they  can  never  completely  eliminate  uncertainty.    Thus,  it  is  most  important  to  

acknowledge  the  key  sources  of  uncertainty  and  be  precautionary  in  addressing  uncertainty  by  

allowing  an  effective  buffer  around  a  Reference  Point  –  thus  taking  the  “unknown”  sources  as  well  

as  the  quantifiable  sources  of  uncertainty  into  account.  

[very  basic  conceptual  graphic  demonstrating  the  cumulative  effect  of  uncertainty]  

  

  

  

  

  

  

  

“Perfect  Information”  

Limit  Reference  Point  

Limit  Reference  Point  

Incorporating  Uncertainty  

B100  B0  
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calculate  the  probability  that  a  particular  management  

the  probability  of   risk  may  reasonably  be   reduced   to  a  

What is Risk?

Determining Risk in Light of Uncertainty

RISK: DETERMINING ACCEPTABLE LOSS
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Why  we  are  here

panda.org.fj

To  stop  the  degradation  of  the  planet’s  natural  environment  and
to  build  a  future  in  which  humans  live  in  harmony  with  nature.

term   reduction   or   interruption   of   the  

this  may  result  in  a  net  gain  in  the  long  

associated   species   and   ecosystem  

©  1986  Panda  Symbol  WWF  -  World  Wide  Fund  For  Nature  (Formerly  World  Wildlife  Fund)
®  “WWF”  is  a  WWF  Registered  Trademark.

Assessing Risk

Categories of Risk

(TRP) HEALTHY LEVEL

(LRP) CRITICAL LEVEL

For  more  information

Our Smart Fishing Vision and Goals: 
Vision:  The  world’s  oceans  are  healthy,  well-managed  and  full  of  life,  providing  valuable  resources  for  the  welfare  
of  humanity.

2020  Goals:  
resilient  marine  eco-systems,  improved  livelihoods  for  coastal  communities  and  strengthened  food  security  for  the  
Planet.  
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