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Foreword

In te g ra te d  C oastal A re a  M a n a g e m e n t (IC A M ) is a process th a t unites gov­

e rn m e n t and th e  com m unity , science and m anagem ent, sectoral and public 

Interests In p reparing and Im p lem en ting  an in teg ra ted  plan fo r the  p ro tection  

and deve lopm en t o f coastal ecosystems and resources. The ICAM  approach 

has been recognized by UNCED, and m ore recently by WSSD, as w e ll as several 

g loba l and regional conventions (CBD, 1995, GPA-LBA, 1995; Regional Seas 

C onventions) as the  approp ria te  to o l to  ensure th e  sustainable deve lopm en t 

o f coastal areas. In 2000, m ore than  98 coastal nations w ere  engaged in ICAM 

in itia tives or program m es. The deve lopm en t o f e ffic ie n t m anagem ent plan o f 

com plex ecosystems subject to  s ign ifican t hum an pressure canno t occur in 

th e  absence o f science. The natura l sciences are vita l to  unders tand ing  the  

fu n c tio n in g  o f the  ecosystem and the  social sciences are essential to  com pre ­

hending  w h y  hum ans behave in ways th a t cause ecologica l prob lem s and can 

co n trib u te  to  th e ir  so lu tion .

W h ils t, w e  are all aw are o f the  funda m e n ta l role o f In tegra ted  Coastal Area 

M anagem en t as a prerequ is ite  o f sustainable deve lopm ent, ICAM  is an evolv­

ing concept th a t is sub ject to  the  constan t change o f the  com m un ities  and en ­

v ironm en ts  in w h ich  it functions. It is the re fo re  essential th a t w e  establish ways 

o f m on ito rin g  and assessing ou r m anagem ent e ffo rts  so they are adaptive In 

nature , and so th a t w e  may learn fro m  ou r relative successes and fa ilures. Ind i­

cators are va luable too ls  th a t can re flect changes in b o th  the  b io log ica l and so­

c io -econom ic  environm ents, thus a llo w in g  us to  observe the  effects o f ICAM .

This Handbook fo r Measuring the Progress and Outcomes o f  Integrated Coast­
a l and Ocean M anagem ent is the  cu lm ina tion  o f fo u r years o f w o rk , organ ized 

under th e  um brella  o f th e  IOC Program m e on IC AM , th ro u g h  a long -s tand ing  

partnersh ip  w ith  NOAA, DFO (Canada) and the  C enter fo r M arine  Policy (U n i­

versity o f Delaware, USA). S tarting  fro m  the  1;t Ind ica to r W orkshop  organ ized 

in 2002  under the  auspices o f IOC and DFO, the  need to  harm onize and cod ify  

m easuring practices has becom e obvious.

iv

In addressing in teg ra ted  coastal and ocean m anagem ent (ICOM), the  au­

thors refer to  a dynam ic, m ultid iscip linary, Iterative and pa rtic ipa to ry  process 

to  p rom o te  sustainable m anagem ent o f coastal and ocean areas balancing 

env ironm enta l, econom ic, social, cu ltu ra l and recreational objectives over the 

long -te rm . ICOM  entails th e  in te g ra tio n  o f all re levant policy areas, sectors, 

and levels o f adm in is tra tion . It means in teg ra tion  o f the  terrestria l and m arine 

com ponen ts  o f the  ta rg e t te rrito ry , in bo th  tim e  and space. ICOM , there fo re , 

Is an approach to  m anage no t on ly  coastal areas b u t exclusive econom ic zones 

and large m arine ecosystems, serving the  purposes o f nationa l ocean policies.

W e hope th is  c o n trib u tio n  to  the  in te rna tiona l debate  w ill n o t on ly  assist coast­

al m anagers in m aking  the ir p rogram m es m ore e ffic ie n t, accountab le  and re­

sponsive to  env ironm enta l and societal changes, b u t also w ill p rom o te  the 

exchange o f experiences am ongst coastal and m arine professionals.

Patricio A. Bernal 

Executive Secretary, IOC 

Assistant D irector-G eneral, UNESCO
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

this handbook
□□

_ □

Œ

The h a n dbook  aims to  co n trib u te  to  th e  sustainable deve lopm en t o f coastal and m arine areas by p ro m o tin g  a m ore o u t­

com e-o rien ted , accountab le  and adaptive approach to  ICOM.

It provides a step-by-step guide to  help users in developing, selecting and applying a com m on set o f governance, ecological 

and socioeconom ic indicators to  measure, evaluate and report on the progress and outcom es o f ICOM Interventions. 

In tended as a generic to o l w ith  no prescrip tive character, th e  h a n dbook  proposes analytical fram ew orks  and ind icators 

th a t fo rm  the  basis fo r th e  custom ized design o f sets o f ind icators.

The h a n dbook  also Includes results, ou tcom es and lessons learned fro m  e ig h t p ilo t case studies conducted  in several 

countries. A  n e tw o rk  o f ICOM  experts in these countries has also been established.

The ta rg e t audience is w ide , and Includes coastal and ocean managers, p ractitioners, evaluators and researchers.

The h a n dbook  fo rm s pa rt o f an IOC to o lk it  on ind icators. Its p repara tion  is pa rt o f an e ffo r t  to  p rom o te  the  deve lopm en t 

and use o f ICOM ind icators led by the  In te rgove rnm en ta l O ceanographic Com m ission, the  D epa rtm en t o f Fisheries and 

Oceans o f Canada and the  U.S. N ational Oceanic and A tm osphe ric  A dm in is tra tion .

1. Introduction

Depleted fish stocks, degrada tion  o f coastal and m arine areas, as w e ll as user 

con flic ts  have p rom p ted  calls fro m  the  in te rna tiona l co m m u n ity  fo r an in te ­

g ra ted  approach to  m anag ing  these areas. Nearly 700  in itia tives In In tegra ted 

Coastal and Ocean M anagem en t (ICOM) are estim ated to  have been in itia ted  

In m ore than  140 countries since the  m id -1960s (Sorensen, 2002). To date, 

however, it  is p robable  th a t on ly  ha lf o f these e ffo rts  have been fu lly  im p le ­

m ented. Furtherm ore, there  is a need to  im prove ICOM  m o n ito rin g  and evalu­

a tion  practices fo r be tte r results, accoun tab ility  and adaptive  m anagem ent. 

Effective m o n ito rin g  and eva lua tion  is w id e ly  recognized as an indispensable 

to o l In p ro jec t and p rog ram m e p lann ing  and m anagem ent.

If done  w e ll, a m o n ito rin g  and eva lua tion  plan and associated ind icators serve 

bo th  as a corrective fu n c tio n  du ring  the  p ro jec t cycle, enab ling  tim e ly  ad jus t­

m ents, and as a gu ide  to  s truc tu ring  fu tu re  projects m ore effectively.

Susta inab le  use o f coastal and ocean areas and th e ir  resources m ust involve 

th e  cons ide ra tion  o f governance , eco log ica l (in c lu d ing  env iro n m e n ta l) and 

soc ioeconom ic  d im ensions, as w e ll as th e  in te ra c tio n  be tw een  them ; th is  

m ust fo rm  th e  basis o f  ICO M  program m es. There fore , m o n ito r in g  and eva lu ­

a tion  o f  ICO M  prog ram m es rely on th e  use o f  ind ica to rs  classified as gover­

nance, eco log ica l and soc ioeconom ic  ind ica to rs , re flec ting  th e  th ree  d im e n ­

sions o f  ICOM.

The app lica tio n  o f ind ica to rs  in ICOM  Is still in its infancy. W h ile  e n v iro n m e n ­

ta l ind ica to rs  have long  been used to  m o n ito r  th e  sta te  o f th e  coastal and 

m arine  env iro n m e n t, soc ioeconom ic  ind ica to rs  have seen very lim ited  a p p li­

ca tion , and governance ind ica to rs  have been app lied  m a in ly  in rep o rtin g  o f 

th e  m an a g e m en t process. A  g re a t cha llenge lies in deve lop ing  app ro p ria te  

sets o f governance, eco log ica l and soc ioeconom ic  ind ica to rs  th a t w ill a llo w  

decis ion-m akers to  de te rm in e  w h e th e r ICO M  in te rve n tio n s  are ach ieving 

th e ir  In tended  goals.
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1.1 Purpose, rationale and background
This h a n dbook  w as conceived in response to  the  need fo r im proved approach­

es fo r  m o n ito rin g , eva lua ting  and repo rting  on ICOM progress and results, in 

particu la r in re lation  to : a) the  ins titu tio na liza tio n  o f m on ito rin g  and eva luation  

systems in ICOM ; b) th e  in teg ra ted  considera tion o f governance, ecological 

and socioeconom ic dim ensions; c) th e  need to  d is tingu ish ou tcom es o f ICOM 

in itia tives fro m  those o f o th e r in itia tives, as w e ll as fro m  natura l ecological 

variab ility ; d) the  linkages be tw een  ICOM reporting  and state o f the  coast 

reporting ; and d) consistency o f approaches and com parab ility  o f progress and 

results o f ICOM in itia tives in d iffe re n t areas or countries.

The p repara tion  o f th is  h a n dbook  is pa rt o f an e ffo rt to  p rom o te  th e  deve lop­

m en t and use o f ICOM ind icators led by the  In te rgove rnm en ta l O ceanographic 

C om m ission (IOC) o f UNESCO, the  D epa rtm en t o f Fisheries and Oceans (DFO) 

o f Canada and th e  and the  U.S. National.

N ational Oceanic and A tm osphe ric  A d m in is tra tio n  (NOAA). It began w ith  an 

expert w o rksho p  held in O ttaw a  fro m  29 A pril to  1 M ay 2002 ("T he  Role o f 

Ind icators in In tegra ted Coastal M an a g e m en t") and as a fo llo w -u p  to  the  IOC 

Reference G uide on th e  Use o f Ind icators fo r In tegra ted  Coastal M anagem ent 

(IOC, 2003a). D irections fo r th e  e labo ra tion  o f th e  h a n dbook  w ere  developed 

a t a second expert w o rksho p  held at th e  IOC in Paris on 8 and 9 July 2003.

1.2 Audience and use of the handbook

The h a n dbook  targets a w id e  audience, w h ich  includes coastal and ocean 

managers, p rac titione rs  and evaluators (Box 1-1). This in itia tive  can be v iew ed 

as an open-ended partnersh ip  th a t is open to  pa rtic ipa tion  by managers, eval­

uators, donors and others, inc lud ing  th ro u g h  coopera tion  w ith  g loba l and re­

g iona l observation  and m o n ito rin g  p rogram m es and w ith  in itia tives o f regional 

or sectoral scope (e.g., m arine p ro tec ted  areas, coastal tou rism , or in teg ra ted  

coastal area and river basin m anagem ent). In th is  regard, th e  o p p o rtu n ity  to  

ensure w id e r d issem ination o f th e  p roducts in d iffe re n t languages w ill also be 

considered.

In add itio n , the  h a n dbook  could also be used fo r capacity bu ild ing  in m o n ito r­

ing and eva lua ting  ICOM  in itia tives. The inclusion o f recently developed and 

tested approaches and m ethods makes the  h a n dbook  a reference d o cum en t

2

Box 1-1 Target audience

The h a n dbook  is in tended  to  assist a range o f users w h o  deal w ith  ICOM 

fro m  d iffe re n t perspectives and a t d iffe re n t geograph ic  scales:

Managers
Offic ia ls w h o  adm in is te r ICOM program m es or projects, and w h o  need to  

im prove th e ir  skills in the  design, im p lem en ta tion , eva luation and revisions 

o f these program m es.

Decision-makers
High-level o ffic ia ls  w h o  may n o t have specific know ledge  o f ICOM , b u t w h o  

should be fam ilia r w ith  th e  objectives and expected ou tcom es o f ICOM  in i­

tia tives and th e ir related responsibilities.

Practitioners
Experts w h o  are engaged in im p lem en ting  ICOM tasks in th e  fie ld , and w h o  

need to  im prove the ir technica l skills.

Researchers
Investigators w h o  are active in research on policy related to  coastal and 

m arine sectors, and w h o  w a n t to  im prove the ir know ledge  o f the  policy 

cycle o f ICOM , as w e ll as o f the  c o n tr ib u tio n  o f sc ientific  research to  m an­

agem ent.

Donors
Program m e m anagers and evaluators fro m  m ultila te ra l and b ilateral donor 

agencies w h o  w a n t to  im prove the  approaches and m ethods fo r  m on ito rin g  

and eva lua ting  ICOM  in itia tives and to  enhance the  benefits  o f investm ents 

in ICOM.
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fo r  persons engaged in ind ica to r-re la ted  research and app lica tions. It is hoped 

th a t th is  w o u ld  s tim ula te  fu rth e r research and m ore focused applications.

The h a n dbook  Is based on tw o  m ain com ponen ts  th a t should be considered 

toge the r:

1. A  proposed Ind ica to r fra m e w o rk  th a t In tegrates governance, ecological 

and socioeconom ic dim ensions, w ith  a focus on outcom es or results rather 

than  on processes;

2. Proposed menus o f Ind icators fo r  ICOM based on previous experiences, 

lite ra tu re  review  and tes ting  exercises. Users can adapt the  Indicators to  

su it the ir specific needs by fu rth e r deve loping , tes ting  and refin ing  them .

A lso  In co rp o ra te d  are results, o u tcom e s  and lessons learned fro m  e ig h t 

p ilo t  case s tud ies (tes t p ro jec ts) co n d u c te d  fro m  S ep tem ber 2 0 0 5  to  June 

2 0 0 6  In several co u n trie s  (Box 1 -2). These stud ies p rov ide  exam ples o f  th e  

d e v e lo p m e n t and a p p lic a tio n  o f IC O M  Ind ica to rs  th ro u g h  th e ir  te s tin g  and 

v a lid a tio n  In real s itua tions . They serve as a refe rence  fo r  th e  a d a p ta tio n  

o f  th e  approaches suggested  In th e  h a n d b o o k , use o f w h ic h  shou ld  be In 

c o n ju n c tio n  w ith  th e  co m p a n io n  c o lle c tio n  o f  th e  case studies. M ore  d e ­

ta ile d  In fo rm a tio n  Is p rov ided  In ch a p te r 6, as w e ll as In th e  repo rts  o f  th e  

Ind iv id u a l case studies.

1.3 Contribution to improving indicators and m anagem ent 
practices

The h a n dbook  con tribu tes  In practical te rm s to  cu rren t e ffo rts  to  develop 

ICOM  Indicators by:

•  Being based on the  la test concepts a b o u t susta inable deve lopm en t Ind ica­

tors, m oving  aw ay fro m  pure ly env ironm enta l and process-oriented Ind ica­

tors to  In tegra te  governance, ecologica l and socioeconom ic d im ensions Into 

ou tcom e-o rien ted  fram ew orks;

•  Relying on experience In th e  practical app lica tion  o f Ind icators In established 

ICOM Initiatives and on recent testing  fo r  re finem en t and custom iza tion ;

•  H igh ligh ting  the  d ifficu lties  usually experienced In establish ing m o n ito rin g  

and eva lua tion  systems fo r  ICOM;
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Box 1-2 Pilot case stud ies

1. Canada, Eastern Scotian Shelf In tegra ted M anagem en t (ESSIM) In itia tive  

(Lead agency: D epa rtm en t o f Fisheries and Oceans);

2. Chile, N ational Policy fo r the  Coastal Fringe (Lead agency: Undersecre­

ta ry  o f the  Navy);

3. C hina, X iam en ICM Project (Lead agency: X iam en Ocean and Fisheries 

Bureau);

4. France, Thau Lagoon - In tegra ted  M anagem en t Project GITHAU (Lead 

agency: IFREMER);

5. D enm ark/G erm any/N etherlands, Trilateral W adden Sea C oopera tion  

(Lead agency: W adden Sea C om m on Secretariat);

6. Germany, Research fo r  an In tegra ted  Coastal Zone M anagem en t In the 

O der/O dra Estuary Region Project (ICZM -O der) (Lead agency: Baltic Sea 

Research Institute);

7. Tanzania, M arine and Coastal Environm ent M anagem ent Project 

(MACEMP) (Lead agency: National Environmental M anagem ent Council);

8. Tha iland, Coastal H abitats and Resource M anagem en t (CHARM) Project 

(Lead agency: CHARM  EU Team).

•  C o n trib u tin g  to  th e  Im provem en t o f the  design o f new  ICOM  program m es 

and projects;

•  D e fin ing  m easurable objectives fo r ICOM  program m es and pro jects, and 

Iden tify ing  m ean ing fu l Ind ica tors to  m o n ito r Im p lem en ta tion  and evaluate 

th e  results;

•  Encouraging linkages w ith  g loba l and regional e ffo rts  to  p rom o te  susta in­

able coastal and m arine deve lopm ent; and

•  Providing In fo rm a tion  on sources and repositories o f data.

1M Other tools

The h a n dbook  fo rm s pa rt o f an IOC to o lk it  on Indicators, w h ich  Includes:

•  The Reference Guide on the Use o f  Indicators fo r Integrated Coastal M an­
agement, pub lished In 2003;
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•  The 2003 special Issue o f Ocean &  Coastal M anagem ent on "The Role o f 

Ind icators fo r  In tegra ted Coastal M an a g e m en t";

•  The co llec tion  o f case studies In d e ve lo pm e n t and app lica tio n  o f Ind ica­

to rs  fo r  ICOM  (prepared as th e  te s tin g  and re fin e m e n t co m p o n e n t o f th is  

exercise);

•  A  regu larly updated  w e b  site (h ttp ://lo c3 .u n e sco .o rg /lcam /) w ith  results 

fro m  th e  pro ject, pub lica tions, a clearinghouse o f projects and relevant 

links; and

•  A  tra in in g  m odu le  to  be delivered on site (e.g., th ro u g h  IOC regional o ffices) 

and online.

The ava ilab ility  o f the  h a n dbook  and related m ateria ls on line  (h ttp :// lo c 3 .

unesco.org /lcam /) provides an o p p o rtu n ity  fo r  discussion and d issem ination o f

a dd itiona l In fo rm a tion  and a venue fo r th e  update  of, and fo llo w -u p  to , the

handbook.

An Im p o rta n t o u tp u t o f th is exercise Is the  estab lishm ent o f a n e tw o rk  o f

ICOM  experts In several countries.

1.5 Structure and organization of the handbook

The rest o f th e  h a n dbook  Is o rgan ized as fo llow s:

•  Chapter 2: Provides an In troduc tion  to  the  ICOM process and discusses 

ways to  establish ou tcom e -o rie n te d  ta rge ts  fo r ICOM program m es. It also 

provides funda m e n ta l concepts, d e fin itions  and app lica tions o f Ind icators 

In th e  con tex t o f m anagem ent, Includ ing uses w ith in  "s ta te  o f th e  env iron ­

m e n t"  or "s ta te  o f the  coast" repo rting , as w e ll as g loba l, reg ional and 

nationa l observation and m on ito rin g  systems;

•  Chapter 3: Describes governance Indicators, focus ing  on the  qua lity  o f m an­

agem ent processes, as w e ll as on the  es tab lishm ent and susta inab ility  o f 

ICOM program m es and projects. Chapters 3, 4  and 5 also Include guidelines 

on the  selection and m easurem ent o f th e  Indicators;

•  Chapter 4: Describes ecologica l Ind icators fo r m easuring the  state o f coastal 

and ocean ecosystems and th e  Im pact o f ICOM  Initiatives;

•  C hapter 5: Describes socioeconom ic Ind icators fo r m easuring socioeco­

nom ic cond itions In coastal and ocean areas, Includ ing Im pacts o f ICOM 

Initiatives;

Chapter 6: Focuses on th e  app lica tion  o f the  Ind icators In the  case studies; 

Chapter 7: Sum marizes the  m ain find ings  and lessons learned fro m  the  ap ­

p lica tion  o f the  Indicators In the  p ilo t case studies, discusses key fac to rs  In­

fluenc ing  the  effectiveness o f ICOM process and provides recom m endations 

fo r approaches In the  deve lopm en t and use o f ICOM  Indicators.

IOC Manuals and Guides MG

http://loc3.unesco.org/lcam/
http://loc3


dicators

in Integrated Coasta
and Ocean Management



in Integrated Coastal and Ocean M anagem ent

2.1 Introduction
The m ajor goal o f ICOM  Is to  co n trib u te  to  susta inable deve lopm en t and u t i­

liza tion o f coastal and ocean areas and the ir b io log ica l resources. ICOM  Is 

a dynam ic, m ultid iscip linary, Iterative and pa rtic ipa to ry  process to  p rom ote  

susta inable m anagem ent o f coastal and ocean areas balancing env ironm en­

ta l, econom ic, social, cu ltu ra l and recreational objectives over the  long -te rm . 

ICOM  em ploys a com prehensive m ethod  o f p lann ing  and m anag ing  hum an 

activities w ith in  a de fined  coastal or ocean area, tak ing  In to  account the  rel­

evant ecologica l, social, cu ltu ra l and econom ic d im ensions and the  Interactions 

be tw een  them . Ideally, an ICOM  prog ram m e should opera te  w ith in  a closely 

In tegra ted  and coheren t m anagem ent fra m e w o rk  w ith in  a de fined  g eograph i­

cal lim it (Chua, 1993).

This ch a p te r prov ides an In tro d u c tio n  to  IC O M  and discusses th e  use o f 

va rious  fra m e w o rk s  and Ind ica to rs  In ana lys ing  th e  e ffec tiveness o f ICO M  

p rog ram m es.

2 .2  Functions of ICOM
The fun c tion s  o f ICOM  are w id e -ra n g in g , and Include the  p ro m o tio n  o f envi­

ronm en ta lly  com pa tib le  econom ic deve lopm ent, the  p ro tec tion  o f coastal and 

m arine hab ita ts  and biodiversity, as w e ll as area-based p lann ing  (Table 2-1).

ICOM also addresses specific Issues such as beach stabilization, conservation o f 

coastal and m arine habitats and biodiversity, p ro tection  o f the  coastal and m a­

rine environm ent from  land-based po llu tion , unsustainable fisheries and to u r­

ism, as w e ll as Impacts from  clim ate change and sea level rise. O ften, an ICOM 

Intervention Is In itia ted In response to  a specific Issue. This lays the  founda tion  

fo r the  deve lopm ent o f a more com plex ICOM program m e In the  fu ture .

2.3  Principles and international guidelines on ICOM

ICOM Is based on several principles, w ith  sustainable deve lopm en t being the 

overarch ing principle.

T ab le  2-1 Exam ples o f ICO M  goals and  functions

Goals Functions

Area p lann ing • Plan fo r  present and fu tu re  uses o f ocean and coastal areas
• Provide a long -te rm  vision

Prom otion o f econom ic deve lopm ent • Prom ote approp ria te  uses o f ocean and coastal areas (e.g., m arine aquacu ltu re , eco tourlsm )

S tew ardship o f resources • Protect the  ecologica l base o f ocean and coastal areas
• Preserve b io log ica l d iversity
• Ensure susta inab ility  o f uses

C o n flic t reso lu tion • H arm onize and balance ex is ting /po ten tia l uses
• Address con flic ts  am ong ocean and coastal uses

Protection o f pub lic safety • Protect pub lic  safety In ocean and coastal areas typ ica lly  prone to  s ign ifican t natura l, as w e ll as hum an- 
induced, hazards

Proprie torship o f pub lic subm erged lands 
and w aters

• As governm ents are o fte n  o u tr ig h t ow ners  o f specific ocean and coastal areas, m anage gove rnm ent-he ld  areas 
and resources w ise ly  and w ith  good  econom ic returns to  the  public
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Sustainable developm ent o f coasts and oceans
Sustainable deve lopm en t o f coasts and oceans seeks to  m axim ize the  eco­

nom ic, social and cu ltu ra l benefits th a t can be derived fro m  these ecosystems 

w ith o u t com prom is ing  th e ir  health  and productiv ity. A n ecosystem -based ap ­

proach to  m anagem ent (EBM) Is w id e ly  recognized as an e ffective  path to  sus­

ta inab le  deve lopm ent. EBM focuses on m a in ta in ing  the  fu n c tion a l and s truc­

tu ra l In teg rity  o f the  ecosystem, on w h ich  Its health  and p roduc tiv ity  depend. 

This approach recognizes the  role o f hum ans w ith in  th e  ecosystem In term s 

o f th e ir  use o f natura l resources and th e  d irec t and Ind irect Impacts o f the ir 

activities. Ensuring ecosystem health requires, am ong others, the  m anagem ent 

o f hum an behaviour and activities so as to  m in im ize  th e ir  negative Impacts on 

ecosystems.

To understand  ecosystems and m o n ito r changes, EBM considers all fo rm s o f 

re levant In fo rm a tion , Includ ing scientific, Ind igenous and local know ledge , In­

novations and practices In p lann ing  and decis ion-m aking , and considers th a t 

all re levant sectors o f society and sc ientific  d iscip lines should be Involved (CBD/ 

COP, 1998).

Sustainable deve lopm en t o f coasts and oceans Is also based on the  p rem ­

ise th a t m anagem ent o f these areas m ust be a co llabora tive  e ffo rt am ong all 

stakeholders, as w e ll as on th e  princip les o f In tegra ted m anagem ent o f all 

activ ities occurring  In or e ffec ting  coasts and oceans. Coastal and ocean areas 

usually Involve m u ltip le  users, various gove rn m e n t agencies at d iffe re n t levels 

(e.g., na tiona l, provincia l, local) and, In the  case o f shared seas, In teractions 

w ith  o the r nations. In add ition , these areas are a ffected  by bo th  land and 

freshw a te r Issues, w h ich  Implies the  app lica tion  o f kn ow ledge  fro m  various 

d iscip lines In the ir m anagem ent. Thus a centra l e lem en t o f ICOM Is In tegra ­

tio n  w ith in  the  fo llo w in g  dim ensions: In tersectora l, In te rgove rnm en ta l, spatial, 

sc ientific  and In te rna tiona l (C lcln-Saln and Knecht, 1998).

As In tegra ted  m anagem ent takes In to  considera tion  governance, ecological, 

social and econom ic fac to rs  fo r  a given m anagem ent area, It Is Im p o rta n t th a t 

these fac to rs  are reflected In the  m anagem ent objectives. Therefore, objectives 

can be g rouped Into th ree  general categories -  governance, ecologica l and 

socioeconom ic objectives.
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Environm ent and developm ent principles
ICOM  Is also gu ided  by the  principles on env ironm en t and deve lopm en t th a t 

have been endorsed by the  In te rna tiona l co m m u n ity  at th e  1992 U nited Na­

tions C onference on E nvironm ent and D eve lopm ent (UNCED) and In subse­

q u e n t In te rna tiona l agreem ents, e.g., th e  r ig h t to  develop; In te r-genera tlona l 

equity; env ironm enta l assessments; p recau tionary approach; po llu ter-pays 

p rincip le; and openness and transparency In decis ion-m aking.

The special character o f coasts and oceans
Principles related to  th e  special character and th e  pub lic  nature  o f coasts and 

oceans, as w e ll as o f the  use o f th e ir  resources also provide gu idance fo r ICOM 

(Clcln-Saln and Knecht, 1998). Special characters Include h igh productiv ity, 

g rea t m ob ility  and In terdependence o f coastal and ocean systems, as w e ll as 

th e ir  linkages w ith  te rrestria l areas, w h ich  requires m anag ing  these systems as 

a single, In tegra ted  unit.

Principles related to  th e  pub lic nature  o f coasts and oceans and o f the  use o f 

th e ir  resources are based on the  open access nature  (pub lic  dom ain ) o f coastal 

and ocean resources. M anagem en t m ust the re fo re  be gu ided  by stew ardsh ip  

ethics, fa irness and equ ity  am ong all users, as w e ll as by accord ing p rio rity  to  

p ro tec ting  living resources and th e ir  hab ita ts  over th e  exp lo ita tion  o f non -liv ­

ing, non -renew ab le  resources, In the  case o f Irreconcilab le conflic ts.
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T ab le  2-2  M ain  in te rn a tio na l fra m e w o rk s  o f relevance to  ICOM

Y ear O rg a n iza tio n F ra m e w o rk

1992 U nited Nations (UN) Agenda 21, C hapter 17

1993 O rgan iza tion  fo r Econom ic C o rpo ra tion  
and D eve lopm ent (OECD)

Coastal Zone M anagem ent: In tegra ted  Policies

W orld  Bank Guidelines fo r In tegra ted  Coastal Zone M anagem ent

W orld  C onservation U nion (IUCN) Cross-Sectoral, In tegra ted  Coastal Area Planning: G uidelines and Principles fo r Coastal Area D eve lopm ent

1995 U nited Nations E nvironm ent Program me 
(UNEP)

Guidelines fo r In tegra ted  M anagem en t o f Coastal and M arine  Areas: W ith  Special Reference to  the  M ed ite r­
ranean Basin

1996 UNEP Guidelines fo r In tegra ted  Planning and M anagem en t o f Coastal and M arine Areas In the  W id e r Caribbean 
Region

1998 Food and A g ricu ltu re  O rgan iza tion  (FAO) In tegra ted  Coastal M anagem en t and A g ricu ltu re , Forestry and Fisheries

1999 UNEP C onceptua l F ram ew ork and Planning Guidelines fo r In tegra ted  Coastal Area and River Basin M anagem en t

European C o m m u n ity  (EC) Towards a European In tegra ted  Coastal Zone M anagem en t (ICZM) Strategy: General Principles and Policy 
O ptions

C ouncil o f Europe European Code o f C on d u c t fo r  Coastal Zones

2000 C onven tion  on Biological D iversity (CBD) Review o f Existing Instrum ents Relevant to  In tegra ted  M arine and Coastal Area M anagem en t and the ir Im ple ­
m en ta tion  fo r  the  Im p lem en ta tion  o f the  CBD

2004 CBD In tegra ted  M arine and Coastal Area M anagem en t (IM C A M ) Approaches fo r  Im plem en ting  the  CBD

Relevant international guidelines
A ll o f th e  m ajor agreem ents em ana ting  fro m  UNCED and o the r In te rna tiona l 

fo ra  have endorsed the  app lica tion  o f an In tegra ted approach to  m anagem ent 

o f coasts and oceans. The m ain In te rna tiona l fram ew orks  and gu ide lines o f rel­

evance to  ICOM  are given In Table 2-2. W h ile  these fram ew orks  em phasize d if ­

fe re n t fu n c tion s  o f ICOM (such as In preserving biodiversity, addressing c lim ate 

change), there  Is consensus am ong them  regard ing the  scope and purposes o f 

ICOM , as w e ll Its m ajor approaches and principles. These fram ew orks  are also 

Im po rta n t since they set In te rna tiona l standards fo r  ICOM. A  num ber o f e ffo rts  

have also been made by In te rna tiona l agencies to  fu rth e r de fine, In te rp re t and 

Im p lem en t the  ICOM concept.

Guidelines developed In the context o f International meetings are also relevant to  

the application o f ICOM, e.g., the statements o f the W orld Coast Conference (Beu­

kenkamp et al., 1993), the Guidelines fo r Enhancing the Success o f ICM (IWICM, 

1996) and the Guidelines fo r Integrating Coastal M anagem ent Programmes and 

National Climate Change Action Plans (Clcln-Saln et al., 1997).

2 .M The ICOM process

The general elements o f the ICOM process are Illustrated In Figure 2-1 (Flenocque 

and Denis, 2001). This process Involves three phases, each w ith  Individual steps, the 

sequence o f w h ich may vary, depending on the characteristics o f the  m anagem ent
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area. In some cases, all steps may no t be required or needed to  be completed In the 

linear progression as outlined:

Phase I: Preliminary identification. Focuses on the Initial conditions th a t p rom pt 

the Initiation o f an ICOM Intervention (e.g., an environmental crisis), as w ell as the 

spatial context.

S te p  0: In itia lization conditions. Identification o f the players involved in the 
ICOM process (e.g., the existence o f a pioneer group) and the overall 
political, institu tional, economic and social context.

S te p  1: Feasibility. The feasib ility  o f im p lem entation o f the ICOM process is 
determ ined, and the  available resources (human, technical, financial 
and scientific in fo rm ation) as well as a task force representative o f 
all the  stakeholders and interests groups (institu tional, disciplinary 
and geographic) identified. In this step the task force supervises the 
preparation o f a fac t-find ing  report (on existing environm ental and 
socioeconomic conditions), main issues, players concerned and pos­
sible solutions in the form  o f economic, environm ental and land-use 
plans). This repo rt should be regularly subm itted to  all the  players fo r 
valida tion in the course o f the  process.

Phase II: Preparation o f the m anagem ent process and plans. The goal o f this 

phase is no t necessarily to  produce a detailed diagnostic. There are fou r steps In 

this phase:

S te p  2: Social and environm ental assessments.

S te p  3: Developm ent o f desirable and possible scenarios, iden tifica tion  o f 
institu tional and social and environm ental conditions, resources and 
data available.

S te p  4: Preparation o f a managem ent plan based on ICOM principles, goals 
and objectives. Communication is a key elem ent o f this phase, 
th rough  the production o f reports o f inventories and social and en­
v ironm ental assessments th a t should be presented to  the players fo r  
use in evaluation. An im portan t aim o f this phase is to  make explicit 
basic facts abou t the  players (e.g., in relation to  the  environm ental
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problems, the ir partic ipation in decision-making and the ir con tribu­
tion  to  the  ICOM process, as w e ll as the ir activities and operations).

Phase III: Consolidation, replication and expansion
S tep  5: Institu tionaliza tion o f the necessary mechanisms fo r  the im plem en­

ta tion  o f the ICOM process (e.g., coordinating bodies, con flic t reso­
lu tion  mechanisms), fo llow ing  form al adop tion o f the managem ent 
plan.

S tep  6: Im plem entation o f the m anagem ent plan th rough the organization 
o f activities and partic ipation o f the  players.

S tep  7: Evaluation and adjustm ent o f the  ICOM process, activities, outputs 
and outcomes, based on the perform ance o f each phase. Evaluation 
should be a repeated th rou gh ou t the pro ject cycle.

W hen an ICOM process has been initiated at the local level th rough one or more 

dem onstration projects, a fou rth  phase may be involved, concerning the develop­

m ent o f the ICOM process at a larger spatial scale, as described in the fo llow ing  

steps:

S tep  8: Consolidation deals w ith  the fu ll u tiliza tion  o f results from  the im ple­
m enta tion o f the ICOM process to  make it more sustainable th rough 
the d istilla tion o f good practices, the  form alization o f institu tions 
and the allocation o f funds on the longer-term .

S tep  9: Replication concerns the exchange o f experience among coastal m an­
agers, the  in itia tion  o f the ICOM process in o ther parts o f the  coastal 
and marine area, and its adapta tion to  o ther sectors in fluencing this 
area (e.g., the  m anagem ent o f watersheds).

S tep 10: Finally, the  ICOM approach applied at the local or sub-national level 
may undergo expansion in to  a national plan or programme, its incor­
poration in to  a national sustainable developm ent strategy, and even 
its u tiliza tion  to  address problems o f in ternationa l scope.

There has been a s ign ificant increase in the  num ber o f countries adopting  ICOM, 

especially since UNCED. M ajor d ifferences In ICOM e fforts  are, however, found

g
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F ig u re  2-1 Elem ents o f th e  ICO M  Process (ad ap ted  fro m  Henocque and Denis, 2001)
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in the  geographic scope, the  role o f national and sub-national authorities, and 

the  extent and Im portance o f In ternational fund ing .

2 .5  The rale of indicators in the m anagem ent process

W h at are "indicators"?
Ind icators are quantita tive /q u a lita tive  sta tem ents or m easured/observed pa­

ram eters th a t can be used to  describe existing s itua tions and measure changes 

or trends over tim e. Their th ree  m ain fun c tion s  are s im p lifica tion , q u a n tif ica ­

tio n  and com m un ica tion .

Indicators generally sim plify In order to  quantify  complex phenom ena so th a t com ­

m unication o f In form ation to  policy-makers and other Interested parties, Including 

the general public, Is enabled or enhanced. They are pow erfu l tools In the feed­

back loop to  an action plan, as an early w arn ing  signal abou t an emerging Issue, or 

In providing a concise message fo r engagem ent, education and awareness.

Characteristics o f good indicators
From a sc ientific  perspective, e ffective  Indicators should have th e  fo llo w in g  

characteristics:

1 . Readily m easurable, on the  tlm e-scales needed to  su p p ort m anagem ent, 

using existing Instrum ents, m o n ito r in g  p rogram m es and available ana ly ti­

cal too ls. They should have a w e ll-estab lished con fidence  lim it, and the ir 

signal should be d is tingu ishab le  fro m  background noise;

2. Cost effective: Ind icators should be cost-e ffective  since m o n ito r in g  re­

sources are usually lim ited ;

3. Concrete: Ind icators th a t are d irectly  observable and measurable (rather 

than  those re flecting  abstract properties) are desirable because they are 

m ore readily In te rp re tab le  and accepted by diverse stakeho lder groups;

4. In terpretab le: Ind icators should re flec t properties o f concern to  s takeho ld ­

ers; the ir m eaning should be understood  by as w id e  a range o f s takeho ld ­

ers as possible;

5. Grounded on scientific theory: Ind icators should be based on w e ll-a c ­

cepted sc ientific  theory, ra ther than  on Inadequate ly  de fined  or poorly  va li­

da ted theore tica l links;

6. Sensitive: Ind icators should be sensitive to  changes In th e  properties being 

m on ito red  (e.g., able to  de tec t trends In the  properties or Impacts);
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7. Responsive: Ind icators should be able to  measure the  effects o f m anage­

m en t actions so as to  provide rapid and reliable feedback on the  conse­

quences o f m anagem ent actions;

8. Specific: Ind icators should respond to  th e  properties they are In tended to  

measure ra ther than  to  o the r factors, I.e., It should be possible to  d is tin ­

guish th e  effects o f o th e r facto rs fro m  the  observed responses.

From a m anagem ent perspective, Ind icators should be:

1. Relevant to  m anagem ent objectives;

2. C learly linked to  th e  ou tcom e  being m on ito red ;

3. Developed w ith  all those Involved In m anagem ent; and

4. Part o f th e  m anagem ent process and n o t an end In themselves.

The role o f indicators in m onitoring and evaluation
Evaluations are system atic and Independen t assessments o f o n g o ing  or com ­

p le ted projects or program m es, the ir design, Im p lem en ta tion  and results, w h ich  

a im  to  de te rm ine  w h e th e r th e  actions taken  have produced the  desired results. 

Ideally, eva luation  should be a con tinuous process th ro u g h  w h ich  measures o f 

perfo rm ance  are de fined  and system atically com pared w ith  p rog ram m e goals 

and objectives. It may also be undertaken  period ica lly  du ring  th e  life tim e  o f a 

program m e. In practice, evaluations are used by m anagers to  Im prove the ir 

o w n  pe rfo rm ance (adaptive m anagem ent), as w e ll as fo r  repo rting  (account­

ab ility) or as lessons learned to  Im prove fu tu re  p lann ing.

M on ito r in g  Is the  con tinuous or period ic  process o f co llecting  and analysing 

data to  measure the  pe rfo rm ance o f a p rogram m e, pro ject, or activity. As an 

Integra l and co n tin u ing  pa rt o f p ro jec t/p rog ram m e m anagem ent, It provides 

m anagers and stakeholders w ith  regu lar feedback on Im p lem en ta tion  and 

progress tow a rds  the  a tta in m e n t o f env ironm enta l objectives. M o n ito r in g  en ­

ables m anagem ent to  take  approp ria te  corrective action to  achieve desired 

results. Effective m o n ito r in g  requires baseline data, as w e ll as Indicators o f 

perfo rm ance  and related m easurem ents, regular repo rting , and a feedback 

m echanism  fo r m anagem ent decis ion-m aking.

In fo rm a tion  on w h ich  eva luations are based cou ld  com e fro m  m any sources, 

b u t m o n ito r in g  (observation) has a particu la rly  Im p o rta n t c o n trib u tio n  In p ro ­

v id ing  th e  basic data th a t should underp in  the  evaluation. In th is regard, Indi-
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Box 2-1 Components of the project cycle

Inputs — W hat do w e  need?
Adequacy o f resources in relation to  m anagem ent objectives, based primarily 

on measures o f staff, funds, equ ipm ent and facilities;

Process —  How  do w e  go about it?
Adequacy o f m anagem ent processes and systems In relation to  m anagem ent 

objectives, related to  Issues such as day-to-day maintenance or adequacy o f 

approaches to  public participation;

Outputs — W hat did w e  do and w h at products and services w ere produced?
Measures o f the vo lum e o f w o rk  o u tp u t (e.g., num ber o f meetings held, per­

m its Issued, surveys com pleted and o f construction projects completed); actual 

versus planned w o rk  programmes; actual versus planned expenditures;

Outcomes —  W hat did w e  achieve?
For example, Increase In abundance o f key species and communities; hab itat 

change; Improvements In environm ental quality; reduced use conflicts; Im­

provements In com m unity  w e ll-be ing (Increase In Income, decrease In unem ­

ploym ent, etc.

cators provide a useful to o l to  Identify, p rio ritize  and q u a n tify  objectives, m o n i­

to r  the ir achievem ent, evaluate the  p rog ram m e and u ltim a te ly  ad just It.

The role o f indicators in ICOM
Sets o f d iffe re n t Ind icators can be analysed In re lation to  the  e lem ents o f Input, 

process, o u tp u t and ou tcom es In the  p ro jec t cycle (Box 2-1). An exam ple o f 

th is  approach Is provided In C hap ter 6.

Ind ica to rs shou ld  relate to  th e  specific  m an a g e m en t Issues th a t  tr igg e re d  

th e  In itia tio n  o f an ICO M  process, such as m u ltip le  user con flic ts , eco log ica l 

de g ra d a tio n , c o m m u n ity  In terest, or a c o m m itm e n t to  Im prove th e  m anage­

m en t o f a local m arine  area. A  s truc tu red  approach  to  ICO M  calls fo r  Ind ica­

to rs  th a t clearly re late to  th e  m an a g e m en t ob jectives set d u rin g  th e  p lann ing  

phase.

The uses o f Ind icators In ICOM Include:

•  M o n ito r in g  key com positiona l, s tructura l and fu n c tion a l characteristics o f 

m arine ecosystems aga inst desired cond itions;

•  Tracking progress and effectiveness o f measures and actions (e.g., m arine 

env ironm enta l qua lity  objectives or the  creation o f m arine p ro tected  areas);

•  Providing a focal p o in t to  sum m arize consis tent In fo rm a tion  fo r sub -na tlon - 

al, nationa l and In te rna tiona l repo rting , as w e ll as across repo rting  scales 

and ju risd ic tions;

•  M o n ito r in g  the  long -te rm  cum ula tive  Impacts o f hum an actions on the 

coastal and m arine env ironm en t, on ecosystem status and hea lth, as w e ll as 

o f trends In the  m ajor drivers and pressures;

•  G uid ing adaptive  m anagem ent; and

•  Tracking progress In the Im plem entation  o f an ICOM plan, Including Its e f­

ficiency, effectiveness and adaptability.

ICOM indicators
ICOM Indicators are o f th ree  types, reflec ting  the  th ree  e lem ents o f ICOM:

•  G overnance Indicators, w h ich  measure the  pe rfo rm ance o f p rogram m e 

com ponen ts  (e.g., status o f ICOM  p lann ing  and Im plem en ta tion ), as w e ll 

as the  progress and qua lity  o f In terventions and o f the  ICOM  governance 

process Itself;

•  Ecological Ind ica to rs, w h ic h  re flec t trends In th e  state o f th e  env ironm en t. 

They are descrip tive  In na tu re  If th e y  describe th e  sta te  o f  th e  e n v iro n m e n t 

In re la tion  to  a p a rticu la r Issue (e.g., e u tro p h ica tio n , loss o f b iod ive rs ity  or 

over-fish ing). They becom e p e rfo rm ance  Ind icators If th e y  com pare  actual 

co n d itio ns  w ith  ta rg e te d  eco log ica l cond itions ;

•  Socioeconom ic Indicators, w h ich  reflect the state o f the  hum an com ponen t 

o f coastal and m arine ecosystems (e.g., econom ic activity) and are an essential 

e lem ent In the deve lopm ent o f ICOM plans. They help measure the extent to  

w h ich  ICOM Is successful In m anaging hum an pressures In a w ay th a t results 

no t only In an Im proved natural environm ent, b u t also In Improved qua lity  o f 

life In coastal areas, as w e ll as In sustainable socioeconom ic benefits.

These three categories Include 15 Governance Indicators, 9 ecological Indicators

and 13 socioeconom ic Indicators. Detailed Indicator schedules are given In A n ­

nexes I, III, and IV.
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Each ind ica to r schedule has th e  fo llo w in g  fo rm a t (See also Table 2-3):

•  Nature o f ind ica to r: describes th e  Ind ica to r d e fin it io n  and Its u n it o f m ea­

surem ent;

•  Relevance: describes th e  purpose o f th e  ind ica to r and the  fra m e w o rk  In 

w h ich  It has been created;

•  M ethodo log ica l descrip tion : describes the  concept, approaches, lim ita tio n , 

status and o the r d e fin itio ns  o f th e  ind icator;

•  Assessment o f data: describes th e  m ethods to  co llect and analyse the  data 

in app ly ing  the  ind ica tor;

•  Add itiona l In form ation: lists relevant programmes, references and useful links.

There are num erous po ten tia l ind icators, and jud ic ious choices m ust be made

based on the ir relevance, technica l adequacy and feasibility. The specific re­

p o rtin g  requ irem ents w ill vary fro m  one geograph ic area to  another, hence

Table 2-3  Form at o f th e  ind icator schedules

Ind ic a to r code N am e o f th e  in d ica to r

Nature o f 
ind ica to r

D e fin ition
U n it o f m easurem ent

Relevance Purpose
In te rna tiona l conventions, agreem ents and ta rge ts

M ethodo log ica l
descrip tion

U nderly ing de fin itio ns  and concepts 
M easurem ent approaches 
L im itations o f the  ind ica to r 
Status o f the  m e thodo logy  
A lte rna tive  de fin itions /ind ica to rs

Assessment o f 
data

Data needed to  com pile  the  ind ica to r 
Data sources and co llection  m ethods 
Analysis and in te rp re ta tio n  o f results 
Reporting scale and o u tp u t

A d d itio n a l
In fo rm a tion

O rganizations and program m es Involved in th e  deve lop­
m en t o f th e  ind ica to r 
References 
In te rne t links
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a ffe c ting  the  selection o f ind icators, the  required pa rtne ring  a rrangem ents and 

th e  cost o f reporting .

The fu ll set o f ind ica tors proposed fo r  a given area should also be exam ined 

fo r  com p lem en tarities  am ong them  and adequate  coverage o f key issues. For 

exam ple, w he re  d iffe re n t ind icators deal w ith  a sim ilar coastal issue, a single 

Ind ica to r or a subset o f ind ica tors cou ld  be selected fo r deve lopm ent. It may 

also be be tte r to  g roup  several variables in to  one ind ica to r or m erge some o f 

th e  proposed ind icators to  create indices.

C oncern ing  measures o f governance perfo rm ance, It Is possible to  ide n tify  a 

series o f "m a rke rs " o f perfo rm ance  associated w ith  each step o f th e  ICOM 

policy cycle. This can help to  evaluate progress o f the  ICOM process. Examples 

o f these m arkers are provided in C hapter 6 (A pp ly ing  the  indicators).

Frameworks fo r evaluating ICOM programmes
A m o n g  th e  fra m e w o rks  o fte n  used fo r  m o n ito r in g  o f ICO M  prog ram m es is 

th e  D river-Pressure-S tate-lm pact-R esponse (DPSIR), as illu s tra ted  in Figure 2- 

2 (to  be Inserted) (EEA, 1998), DSR (U n ited  N ations and W o rld  Bank, 2001) 

or PSR (OECD, 1993) fra m e w o rks  and associated ind ica to rs. These fra m e ­

w o rks  are used fo r  env iro n m e n ta l assessments and "s ta te  o f th e  e n v iro n ­

m e n t"  repo rting .

The DPSIR fra m e w o rk  is a c o n v e n ie n t a p p ro a ch  to  analyse lin ka g e s  a m o n g  

s o c io e c o n o m ic  tre n d s , e co lo g ica l p h e n o m e n a  and in s t itu t io n a l responses. 

It fo llo w s  a causal p a th  th a t  goes fro m  d riv in g  fo rces  o f  e n v iro n m e n ta l 

ch a n ge  (e .g ., p o p u la t io n  g ro w th  and dens ity ), w h ic h  lead to  pressures 

on th e  e n v iro n m e n t (e .g ., increased sew age  o u t f lo w  to  coasta l w a te rs ), 

w h ic h  resu lt in changes in th e  s ta te  o f  th e  e n v iro n m e n t (e .g ., a m o u n ts  

o f  o rg a n ic  p o llu t io n  in coasta l w a te rs ), w h ic h  in tu rn  resu lts  in e n v iro n ­

m e n ta l and s o c io e co n o m ic  Im pacts  (e .g ., changes In re c re a tio n a l va lu e  o f 

b a th in g  w a te rs )  and e lic its  in s t itu t io n a l responses (e .g ., Im p ro v e m e n t In 

w a s te w a te r  tre a tm e n t) .

In re lation to  state o f th e  env ironm en t repo rting , UNEP (Rump, 1996) sug­

gests th a t the  DPSIR fra m e w o rk  be used to  address the  fo llo w in g  fundam en ta l 

questions:
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F ig u re  2-2  The DPSIR fra m e w o rk  app lied  to  th e  m arine  en v iro n m en t (EEA, 2 0 0 0 )

Pressures
Inpu ts  o f n u tr ie n ts  and  hazardous 
substances via rivers, a tm osphe re  and 
d irec t d ischarges, coasta l defense 
in fras truc tu re , land use, to u rism  
In tensity, o il spills, o ffsh o re  activ ities, 
em issions o f  g reenhouse  gases, fish  
ca tches and  fish in g  in tens ity

State
N u tr ie n t co n ce n tra tio ns , b o tto m  oxygen, 
c h lo ro p h y ll, co n ce n tra tio n s  o f hazard ­
ous and  rad ioactive  substances, q ua lity  
o f  b a th in g  w a te rs , o il spills and  a ffe c te d  
species, d e p le tion  o f fish  stocks, coastal 
e ros ion , sea-level rise, sea b o tto m  deg ­
ra d a tio n , n o n -in d ig e n o u s  species, lit te r

□rivers
P opu la tion , s h ip p ing , In tensive ag ­
ricu ltu re , industry, energy, to u rism  
and  leisure, fisheries and  aquacu l­
tu re , o il and  gas e xp lo ita tio n

Responses
R egu lation  o f  sh ip p ing  ac tiv ities , In­
te rn a tio n a l sea co nve n tio ns , co n tro l 
o f w a te r  q u a lity  and  q ua n tity , nature  
p ro te c tio n  policy, in te g ra te d  coastal 
zone  m a na g e m en t schem es

Impacts
A lga l b loom s, m acroa lgae 
changes, w a te r-re la te d  hum an 
hea lth  p rob lem s, loss o f  m an- 
m ade cap ita l by coasta l e ros ion , 
changes in species d is tr ib u tio n  and 
a bu n d an ce , f lo o d in g , seabed de­
s tru c tio n , loss in h ab ita ts , gene tic  
d is tu rbances

•  W h a t Is happening? (changes In the  state o f th e  env ironm en t and related Im­

pacts);

•  W hy Is It happening? (causes o f changes, be they natural or human, direct or 

Indirect);

•  Are the changes significant? (significance o f the Impacts caused by environm en­

tal changes);

•  W ha t Is or could be the response? (Institutional responses to  environmental 

changes).

The EEA (2000) suggests focusing the last tw o  questions on the effectiveness o f the 

responses In changing driving forces and pressures.

Evaluation o f the  effectiveness o f policy responses Is a d ifficu lt undertaking In rela­

tion to  ICOM, due to  Its multidisciplinary and multi-sectoral nature and the differ­

ence In tim e scales at w h ich the effects o f a certain policy may be manifested.

In the original DSR fram ew ork developed by the UN CSD (1996), Indicators fo r driv­

ing forces, state and responses were Identified fo r the fou r dimensions o f sustain­

able developm ent (social, economic, environmental and Institutional). Examples o f 

these Indicators are given In Table 2-4  (adapted from  CBD, 2004).

In the revised approach to  Indicators, the  sustainable developm ent Indicators 

fram ew ork was reorganized using a them atic approach, as shown In Table 2-5 

(UN, 2001).

T ab le  2 -4  Exam ples o f DSR indicators fo r  th e  fo u r d im ensions o f sustainab le d eve lo p m en t

D im ensions o f  
SD /  Ind icators

D riv in g  forces S ta te Responses

Social P opulation g ro w th  rate In urban coastal 
areas

Incom e and poverty  levels Budget given to  env ironm enta l education; num ber o f 
awareness raising cam paigns

Economic The dependence o f coastal com m un ities  on 
fish ing

Em ploym ent In th e  fish ing 
Industry

The use o f m ore e ffic ie n t fish ing  techniques

Environm ental Changes In stream  pa tterns C hem ical com pos ition  o f 
w a te r

Changes In fish p opu la tion  dynam ics

Ins titu tiona l The level o f en fo rcem en t o f laws and regu la­
tions related to  coastal area m anagem ent

Fish consum p tion  Indices The num ber o f co -m anagem en t arrangem ents to  Im prove 
m anagem ent e ffic iency

(Source: adapted from CBD, 2004)
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their coastal system. The fram ew ork  was seen in relation to  the im plem entation o f 

the  European Union's W ater Framework Directive (WFD). Systematic screening in 

the test project assessed w hether an indicator was suitable fo r the  WFD, evaluated 

data availability and estimated the resources needed to  apply the indicator. The 

results supported the decision-making process about relevant indicators. This ap­

proach was successful and no t very tim e-consum ing.

Establishing baseline conditions
Performance o f ICOM programmes against specified objectives and deadlines are 

m ost effectively assessed w hen baseline in form ation on the governance, ecological 

and socioeconomic conditions o f the m anagem ent area is available. To this end, 

ecological and socioeconomic profiles o f coastal zones m ust be developed, and an 

assessment o f the main actors, laws and institutions relevant to  ICOM carried out. 

Baseline in form ation may include:

•  A  quantitative and qualitative inventory o f coastal resources: e.g., land area, 

built-up area, agricultural land, land set aside fo r conservation and special pur­

poses, forests, w a te r resources, surface waters, groundwater, coastal waters, 

marine resources and w ild life  resources;

T ab le  2 -6  Types o f conceptual fra m e w o rk s  and  th e ir  ob jectives fo r  m o n ito ring  and eva luation

D iffe re n t fram ew orks  are available fo r the  app lica tion  o f ind icators in ICOM in itia tives and program m es, accord ing to  the  purposes o f ICOM. Practical examples 
o f the  app lica tion  o f ICOM ind ica tors w ith in  d iffe re n t fram ew orks  are provided in C hapters 4  and 6.

F ra m e w o rk O bjectives Exam ples

DPSIR To help w ith  state o f the  env ironm en t repo rting , in analysing linkages am ong socioeconom ic 
trends, ecologica l phenom ena and ins titu tiona l responses using th e  DPSIR fram ew ork .

Example A7 and A -8 , C hapter 6

Policy cycle To assess th e  status and results o f a p rog ram m e or p ro jec t th ro u g h  the  im p le m e n ta tio n  o f 
th e  d iffe re n t steps o f the  p rog ram m e or p ro jec t cycle and the  relevant progress markers and 
pe rfo rm ance  measures o f th e  ICOM process.

W orksheets A -3 /I-IV  and Ex­
am ple A -6 , C hapter 6

Fogical fra m e w o rk To im prove p rog ram m e im p le m e n ta tio n  th ro u g h  the  progression fro m  inputs and processes 
to  ou tpu ts , ou tcom e  and im pacts and in te rna l m o n ito rin g  and evaluations.

Example A -5 , C hap ter 6

Orders o f outcom es To measure p rog ram m e and p ro jec t progress and effectiveness th ro u g h  the  ach ievem ent o f 
in te rm ed ia te  and fina l outcom es.

Example A -9 , C hap ter 6

Ecosystem-based approach To id e n tify  th e  m ost im p o rta n t ecosystem properties and com ponents, and the  subsequent 
deve lopm en t o f related ecosystem -based m anagem ent objectives, using a to p -d o w n  or bo t- 
to m -u p  approach.

Figure 4 -1 , C hapter 4

T ab le  2-5  Examples o f sustainable developm ent indicators fo r  oceans, seas 

and coasts

T h em e Sub
th e m e

E xam ple  o f  ind icators

Oceans, 
seas and 
coasts

Coastal
zone

A lgae concentra tion  in coastal w aters

Percent o f to ta l p opu la tion  living in coastal areas

Fisheries A nnua l catch by m ajor species

To be tte r analyse the  progress and effectiveness o f ICOM in te rven tions, the  

DPSIR, DSR or PSR fra m e w o rk  should be com p lem en ted  by other, m ore specific 

fram ew orks  to  evaluate th e  ach ievem ent o f in te rm ed ia te  goals. A pp ro p ria te  

fram ew orks  fo r th e  app lica tion  o f ind ica tors in th e  ICOM  process are show n 

in Table 2-6.

The DPSIR fram ew ork was applied by the German ICOM test project Oder/IKZM to 

select a set o f indicators fo r the entire DPSIR cycle, reflecting the dependencies o f
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•  An inventory o f main econom ic coastal and marine uses: e.g., industry, agricul­

ture, tourism , fisheries and aquaculture, forestry, transport and energy;

•  An Inventory o f In frastructure: e.g., roads, railways, w a te r supply and sewage 

trea tm ent; and

•  An inventory o f po llu tion  discharges: e.g., air and w a te r po llu tion , solid 

waste.

Such baseline in fo rm a tion  may be used to  establish benchm arks and perfo r­

mance targets fo r ICOM programm es. The m easurem ent o f coastal and m a­

rine cond itions and trends can then  be correlated w ith  in fo rm a tion  concern ing 

governance and m anagem ent actions to  understand the  effectiveness o f ICOM 

program m es and iden tify  gaps and Issues to  be addressed, review  program m e 

assumptions and adapt to  changing conditions.

Spatial and tem poral scales o f measurement
W ith  fe w  exceptions, Indicators are generally s ign ifican t a t all scales. Ideally, the  

m easurem ent o f indicators should be consistent w ith  the  scale o f the  phenom ­

enon o f interest fo r the  governance, environm enta l and socioeconom ic d im en­

sions, and, w here  possible, w ith  the  natural boundaries o f the  ecosystem.

The choice o f the tem pora l scale a t w h ich  to  measure each ind ica to r may de­

pend on Individual m on ito ring  and evaluation systems. In this regard, it may be 

Im po rtan t to  organize the  m on ito ring  o f the  Indicators according to  the  phases 

o f the  ICOM policy cycle. In general, an a tte m p t should be made to  measure 

m ore frequen tly  those indicators th a t change m ore rapid ly and less frequen tly  

those th a t change less rapidly.

Caution about the use of indicators
A lth o u g h  indicators are o f great u tility  in ICOM, problem s and shortfa lls in 

the ir use also exist. These problem s are related to  the  "m isuse" o f indicators, a 

poorly  managed deve lopm ent process and using indicators fo r the  w ro ng  rea­

sons. These problem s are m in im ized w hen  indicators fo rm  part o f an established 

" to o lb o x "  w ith in  an e ffic ien t process and w ith  the  availability o f adequate Infor­

m ation. Effective use o f indicators should take Into consideration the  fo llo w in g  

concerns (IOC, 2003a):

•  Reporting at h igher scales can conceal locally relevant in fo rm a tion  integral to  

the issue at hand;

•  Indicators can drive the process (as opposed to  rem ain ing a too l w ith in  the 

process);

•  Programme or pro ject managers can be held responsible fo r processes or o u t­

comes over w h ich  they have no contro l;

•  Unrealistic expectations;

•  Assessing results w ith o u t consideration o f the  spatia l/tem pora l context;

•  An Inadequate ordering fram ew ork , w h ich  can lead to  confusion over h o w  to  

express the  indicators fo r a particu lar issue;

•  Falling in to  the  trap  o f try ing  to  measure w h a t Is measurable rather than  mea­

suring w h a t is im portan t; and

•  Dependence on a false m odel or false relationships am ongst the  indicators.

Future directions
•  Improved understand ing o f coastal systems w ill a llow  the selection o f better, 

m ore cost-effective indicators;

•  Improved instrum en tation  w ill a llow  m ore sensitive detection and observa­

tions;

•  Real-time measures and m ore pow erfu l m odelling  w ill a llow  quicker capture 

and analysis o f data;

•  V isualization techniques w ill a llo w  m ore ready use by managers;

•  Ind icator use w ill lead to  better reporting  and com m unication;

•  A ccoun tab ility  and adaptive m anagem ent w ill be a reality.

Further guidance on suites o f governance, ecological and socioeconom ic Indica­

tors fo r ICOM are given in the  fo llo w in g  three chapters.
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Summary of governance goals, objectives and indicators

Goals O bjectives Code Ind icators Page

Ensuring adequate  
ins titu tio na l, policy 
and legal 
a rrangem ents

Ensuring th e  coo rd ina tion  and coherence o f adm in is­
tra tive  actors and policies

G1 Existence and fu n c tio n in g  o f a representative coo rd ina ting  m echa­
nism fo r  ICOM

114

S upporting  in teg ra ted  m anagem ent th ro u g h  ad­
equate  leg is la tion  and regu la tions

G2 Existence and adequacy o f leg is la tion enabling  ICOM 117

Assessing the  env ironm enta l im pacts o f policies, 
plans, p rogram m es and projects

G3 EIA, SEA and C C A procedures fo r  plans, p rogram m es and projects 
a ffec ting  coastal zones

120

Resolving con flic ts  over coastal space and resources G4 Existence and fu n c tio n in g  o f a co n flic t reso lu tion m echanism 123

Ensuring adequate  
m anagem ent 
processes and 
Im p lem en ta tion

M anag ing  th e  coastline th ro u g h  in teg ra ted  plans G5 Existence, status and coverage o f ICOM plans 126

Im p lem en ting  and en fo rc ing  ICOM  plans and actions G6 A ctive  m anagem ent in areas covered by ICOM plans 129

R outinely m o n ito rin g , eva luating and ad justing  ICOM 
e ffo rts

G7 Routine m o n ito r in g , eva lua tion  and ad jus tm en t o f ICOM in itia tives 132

S upporting  ICOM th ro u g h  sustained adm in is tra tive  
structures

G8 Sustained ava ilab ility  and a lloca tion  o f hum an, technical and financia l 
resources fo r  ICOM , inc lud ing  th e  leverage o f add itiona l resources

135

Enhancing in fo rm a ­
tio n , know ledge, 
awareness and 
pa rtic ipa tion

Ensuring th a t m anagem ent decisions are be tter 
In fo rm ed by science

G9 Existence, d issem ination  and app lica tion  o f IC O M -re la ted scientific  
research and in fo rm a tio n

138

Ensuring sustained support from  engaged stakeholders G10 Level o f stakeho lder pa rtic ipa tion  In, and satis faction  w ith , ICOM 
decis ion-m aking  processes

141

Ensuring N on-governm en ta l O rgan iza tion  (NGO) and 
C om m un ity -based  O rgan iza tion  (CBO) invo lvem ent

G11 Existence and activ ity  level o f NGOs and CBOs supportive  o f ICOM 144

Ensuring adequate  levels or h igher education  and 
professional p repara tion  fo r ICOM

G12 Inco rpo ra tion  o f ICOM in to  educationa l and tra in in g  curricu la and 
fo rm a tio n  o f ICOM cadres

147

M ainstream ing  ICOM 
In to  sustainable 
deve lopm ent; 
Econom ic instrum ents 
m ainstream ing

Enabling and supporting  ICOM  th ro u g h  techno logy, 
inc lud ing  env ironm en ta lly - fr ien d ly  te chno logy

G13 Use o f techno logy, inc lud ing  env ironm en ta lly  fr ien d ly  techno logy, to  
enable and support ICOM

150

Inco rpo ra ting  econom ic instrum ents in to  coastal 
m anagem ent policies

G14 Use o f econom ic instrum ents in support to  ICOM 153

M ainstream ing  coastal and ocean m anagem ent In to 
susta inable deve lopm ent

G15 Inco rpo ra tion  o f ICOM in to  sustainable deve lopm en t strategy 157
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3.1 Introduction
ICOM, by defin ition , is a governance too l used to  plan and manage hum an activi­

ties w ith in  a defined coastal and ocean m anagem ent area. Despite numerous e f­

fo rts  to  im plem ent and m on ito r the progress o f ICOM at the global, regional and 

prog ram m e levels, d ifficu ltie s  are still experienced w ith  respect to  link ing  policy 

responses w ith  observed o n -th e -g ro u n d  changes and vice versa. Addressing 

th is  issue is becom ing Increasingly im p o rta n t because decision-m akers and the 

public, as w e ll as in te rna tiona l donors and others, are dem and ing  to  see ta n ­

g ib le  results o f ICOM  investments.

Hence, the  deve lopm en t o f a parsim onious set o f governance ind ica tors th a t 

can be easily app lied  in d iffe re n t soc io-po litica l contexts loom s as a m ajor cha l­

lenge fo r  analysts and decision-m akers alike.

3 .2  Coastal and ocean governance

Coastal and ocean governance may be de fined  as the  processes and in s titu ­

tions by w h ich  coastal and ocean areas are m anaged by pub lic au tho rities  in as­

socia tion  w ith  com m unities , Industries, NGOs and o th e r s takeholders th ro u g h  

na tiona l, sub-na tiona l and in te rna tiona l laws, policies and program m es, as 

w e ll as th ro u g h  custom s, tra d itio n  and cu ltu re , in o rder to  im prove th e  socio­

econom ic cond itions o f th e  com m un ities  th a t depend on these areas and the ir 

liv ing resources.

A cco rd ing  to  C lcln-Saln and Knecht (1998), the  m ain purposes o f coastal and 

ocean governance are to:

•  Achieve sustainable deve lopm en t o f th e  m u ltip le  uses o f coastal and ocean 

areas;

•  M ain ta in  essential ecologica l processes, life  su p p o rt systems and b io logica l 

d iversity in coastal and ocean areas;

•  Reduce vu lne rab ility  o f coastal and ocean areas and th e ir inhab itan ts  to  

natura l and hum an-induced  hazards;

•  Analyse and address im p lica tions o f deve lopm ent, co n flic tin g  uses and in ­

te rre la tionsh ips am ong physical processes and hum an activities in ocean 

and coastal areas; and

•  Prom ote linkages and ha rm on iza tion  am ong coastal and ocean sectors and 

activities.
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Since In m ost coun tries coastal and ocean areas are in th e  pub lic  dom a in , the ir 

governance dem ands: a h igh level o f s tew ardship; the  assum ption o f respon­

s ib ility  fo r  the ir long -te rm  w e llb e in g  as w e ll as th a t o f the ir liv ing resources; 

th e  p ro m o tio n  o f sustainable deve lopm en t o f the ir m u ltip le  uses; and public 

accoun tab ility  and transparency.

G overnance facto rs th o u g h t to  be im p o rta n t in enabling successful ICOM  in ­

te rven tions include (Belflore, 2005):

•  An approp ria te  legal a u th o rity  (e.g., the  estab lishm ent o f a coastal/ocean 

law  or decree);

•  A pp ro p ria te  ins titu tiona l arrangem ents, such as a lead agency and an ICOM 

coo rd ina ting  body;

•  Clear geograph ica l boundaries o f the  plan or p rogram m e;

•  R egulatory pow ers and instrum ents fo r co n tro llin g  deve lopm en t w ith in  the  

app lica tion  area;

•  H um an, techn ica l and financ ia l resources to  im p le m e n t th e  plan or p ro ­

gram m e;

•  Procedures in place fo r  m o n ito r in g , eva lua ting  and ad justing  the  plan or 

program m e.
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A  key aspect o f ICOM Is the  design o f Ins titu tiona l processes o f In teg ra tion /ha r­

m on iza tion  to  overcom e the  fra g m e n ta tio n  Inheren t In the  sectoral m anage­

m en t approach and In the  sp lit In ju risd ic tion  be tw een  levels o f gove rn m e n t at 

th e  land -w a te r In terface. A  useful vehicle fo r achieving In tegra tion  Is an ICOM 

coo rd ina tion  m echanism  th a t brings to g e th e r coastal and ocean sectors, d if ­

fe re n t levels o f gove rnm en t, users and th e  pub lic  In to  the  ICOM process.

3.3 ICOM governance indicators

ICOM  governance pe rfo rm ance  Indicators are designed to  measure the  per­

fo rm ance  o f the  responses to  m itiga te  hum an pressures on the  coastal and 

m arine env ironm en t. They also measure the  progress and qua lity  o f the  gover­

nance process Itself, th a t Is, the  exten t to  w h ich  a p rog ram m e Is addressing the  

Issue(s) th a t trigge red  th e  deve lopm en t o f the  p rog ram m e In the  firs t place. 

G overnance Indicators focus on variables related to  Inputs, processes, ou tpu ts , 

ou tcom es and Impacts o f ICOM program m es.

Box 3-1 5om e questions of interest to decision-m akers  
and the public

W h at difference do investments in ICOM make in terms of:
•  p ro tec ting  coastal and ocean resources, b iod ivers ity  and the  env ironm en t, 

and exercising stew ardsh ip  on beha lf o f cu rren t and fu tu re  generations?

•  enhancing econom ic opportu n itie s , pub lic  health  and qua lity  o f life In 

coastal com m unities?

•  reso lv ing  co n flic ts  a m o n g  c u rre n t and p o te n tia l uses o f  th e  coast and 

ocean, and In a tta in in g  ba lanced and o rd e rly  d e v e lo p m e n t o f  these 

areas?

Are m anagem ent decisions about coastal and ocean areas m ade in an 

open and transparent m anner involving m ultiple stakeholders, and are 

accountable to  the  public?
Are the m anagem ent processes effective and efficient, particularly in 

terms o f institutional and capacity developm ent?

20

The use o f governance pe rfo rm ance  Indicators Is also particu la rly  useful In 

se tting  qua n tifia b le  objectives and related pe rfo rm ance ta rge ts  and eva luating  

progress tow a rds  achieving them . This Is particu la rly  Im p o rta n t In genera ting  

co n tin u ing  po litica l and pub lic  su p p o rt fo r ICOM program m es, as w e ll as fo r 

prov id ing  answers to  questions such as those show n In Box 3-1.

Since governance Indicators measure th e  pe rfo rm ance o f p rog ram m e co m p o ­

nents th a t address env ironm enta l and socioeconom ic Issues, a discussion o f 

governance Indicators m ust u ltim a te ly  be related to  specific Im provem ents In 

env ironm enta l and socioeconom ic cond itions.

However, a ttr ib u tin g  changes In the  env ironm en ta l and socioeconom ic con ­

d itions o f coastal and m arine areas to  policy In te rven tions Is com plica ted  by 

the  m ulti-secto ra l nature  o f ICOM and the  c o n trib u tio n  o f m u ltip le  policies to  

single Issues (e.g., w a te r quality).

This cou ld  be addressed by tak ing  pe rfo rm ance m easurem ents a t regular In ter­

vals fo r  specific Issues or d im ensions. The analysis o f the  c o n trib u tio n  (Mayne, 

1999) o f ICOM program m es to  env ironm enta l and socioeconom ic outcom es 

m ay also help In th is  sense (Box 3-2).

The governance pe rfo rm ance Indicators and related measures presented In 

th is h a n dbook  can be developed to  evaluate progress tow a rds  achieving the 

high-level goals and objectives In fo u r m ain areas:

1. Institutional coord ination and coherence to  ensure th a t (I) the  functions o f ad­

m inistrative actors are properly defined, Including th rough the establishment 

o f a coord inating mechanism; (¡I) a legal fram ew ork  exists to  support ICOM 

and the pursuance o f coherent objectives; (III) the  Impacts o f sectoral plans, 

programm es and projects potentia lly a ffecting coastal zones are taken Into ac­

count th rough procedures fo r environm ental Impact assessment (EIA), strate­

gic environm ental assessment (SEA) and carrying capacity assessment (CCA); 

and (lv) conflic t resolution mechanisms are available to  anticipate, resolve, or 

m itigate conflicts over the use o f coastal and marine areas and resources;

2. Quality and effectiveness o f m anagem ent by (I) the  form al adoption o f Inte­

grated m anagem ent plans; (¡I) active Im plem entation o f these plans; (III) rou­

tine m onitoring and evaluation o f m anagem ent and Its outputs, outcomes 

and Impacts, as w ell as the consideration o f results In adaptive m anagement;
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Box 3-2 Contribution analysis

Contribution analysis relies prim arily on:
•  Exploring the  ICOM  prog ram m e logic;

•  Iden tify ing  and docum e n tin g  behavioura l changes as a d irec t result o f the 

p rogram m e;

•  Using "d is c rim in a tin g " Indicators, I.e., Ind icators th a t focus on th e  spe­

cific  ou tcom es o f the  p rogram m e;

•  Tracking pe rfo rm ance over tim e;

•  Exploring a lte rna tive  exp lanations fo r  the  achieved or non-achleved o u t­

comes; and

I •  C o llec ting  add itiona l evidence.
V  ^

and (lv) the  sustained availability o f human, financial and technical resources 

to  enable effective managem ent;

3. Improved know ledge, awareness and support by ensuring (I) the  production 

o f results from  scientific research, Its use fo r m anagem ent and Its dissemina­

tion  to  a w ide r audience; (¡I) the partic ipation o f stakeholders In decision-m ak­

ing processes; (III) the  activities o f NGOs and CBOs; and (lv) the Introduction o f 

ICOM-related subjects Into educational and tra in ing curricula fo r the  fo rm a­

tion  o f ICOM cadres;

4. M ainstream ing ICOM Into sustainable developm ent by (I) the developm ent 

and application o f technologies tha t can enable and support ICOM; (¡I) the 

use o f econom ic Instruments to  prom ote ICOM objectives th rough  the private 

sector; and (III) the  Incorporation o f ICOM objectives Into broader sustainable 

developm ent strategies.

3 .M Selection of governance indicators

Table 3-1 provides a m enu o f 34  Indicators, 15 (G 1 -  G 15) o f w h ich  are key 

Indicators and are fu lly  developed. The o thers are considered po ten tia l Ind ica­

to rs fo r w h ich  add itiona l e ffo rt Is required before  they can be considered as 

key Ind icators (see IOC, 2003a). In general, po ten tia l Ind icators may no t be sig­

n ifica n t In any con text, may overlap w ith  o the r Indicators, or require s ign ifican t 

technica l and financia l resources fo r  th e ir  m easurem ent.
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In some cases, certa in Ind icators are related to  m ore than  one ob jective  (Figure 

3 -1 , next page), thus p rov id ing  add itiona l means o f ve rifica tion  o f progress.

The Iden tifica tion  and selection o f governance pe rfo rm ance Indicators should 

be undertaken  In co llabo ra tion  w ith  key stakeholders, thus fa c ilita tin g  the  d e fi­

n ition  o f a shared vision fo r  the  coastal area, th e  m ain goals and objectives and 

th e  steps to  achieve It. In add itio n , Ind icators related to  governance should also 

Include a considera tion  o f the  a rticu la tion  o f roles and responsib ilities In ICOM, 

In particu la r those o f sub-na tiona l entitles.

The selection o f governance pe rfo rm ance Indicators should be based on a 

num ber o f criteria:

a) Relevance to  the  policy and m anagem ent needs;

b) Ana lytica l soundness;

c) Easy to  understand  and com m unica te ;

d) Responsiveness to  Ins titu tiona l deve lopm en t and changes;

e) M o n ito r in g  cost-effectlveness;

f) Suitable fo r aggrega tion  a t the  na tiona l level;

g) C o n trib u tio n  to  m on ito rin g  o f progress In Im p lem en ting  In te rna tiona l and 

regional com m itm ents ; and

h) C o n trib u tio n  to  reporting  ob liga tions under In te rna tiona l and regional 

agreem ents.

The selected Indicators should satisfy as m any criteria as possible; poorly defined 

Indicators may hinder a proper assessment o f ICOM progress. Num erous Indica­

tors fo r w h ich  data sources are n o t readily available w o u ld  make the ir measure­

m en t costly or Impractical. On the o ther hand, Indicators based solely on avail­

able data may n o t be very useful fo r a tho ro u g h  assessment o f progress.

The Iden tifica tion , selection, deve lopm en t, app lica tion  and m o n ito rin g  o f 

governance pe rfo rm ance  Indicators may be done Increm enta lly: s ta rting  w ith  

available data, Iden tify ing  In fo rm a tion  needs and progressively expand ing the 

Ind ica to r system - them atica lly, tem pora lly  and geographically. To th is  end, d if ­

fe re n t levels o f analysis and detail may be used, d is tingu ish ing  be tw een core 

Indicators, com p lem en tary  Ind icators and deta iled  Indicators (see section 3 .5- 

M easurem ent o f governance Indicators).
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F ig u re  3-1 M a tr ix  o f relevance o f ICOM  governance indicators to  goals  

and objectives
(note: fo r s im plifica tion o f  the matrix, the param eters o f  the indicators have n o t been 

included; see Table 3-1)
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G oal O b jec tive G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 G11 G12 G13 G 14 G15

Ensuring adequate  
ins titu tio na l, policy 
and legal 
arrangem ents

Ensuring the  coo rd ina tion  and coherence o f adm in is tra tive  
actors and policies

Supporting  In tegra ted m anagem ents th ro u g h  adequate  
leg is la tion and regu la tions

Assessing the  env ironm enta l im pacts o f policies, plans, 
p rogram m es and projects

Resolving con flic ts  over coastal space and resources

Ensuring adequate  
m anagem ent 
process and 
Im p lem en ta tion

M anag ing  th e  coastline th ro u g h  in teg ra ted  plans

Im p lem en ting  and en fo rc ing  ICOM  plans and actions

Routinely m o n ito rin g , eva luating and ad justing  o f ICOM  e ffo rts

Supporting  ICOM th ro u g h  sustained adm in is tra tive  structures

Enhancing in fo r­
m ation , k n o w l­
edge, awareness 
and pa rtic ipa tion

Ensuring the  m anagem ent decisions are be tte r In fo rm ed by 
science

Ensuring sustained support fro m  engaged stakeholders

Ensuring NGO and CBO invo lvem ent

Ensuring adequate  levels or h igher education  and professional 
p repara tion  fo r  ICOM

M ainstream ing  
ICOM  in to  susta in­
able deve lopm ent: 
econom ic 
ins trum en t 
m ainstream ing

Enabling and supporting  ICOM  th ro u g h  technology, inc lud ing  
env ironm en ta lly -friend ly  te chno logy

Inco rpo ra ting  econom ic instrum ents in to  coastal m anagem ent 
policies

M ainstream ing  coastal and ocean m anagem en t in to  sustainable 
d eve lopm en t
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The choice o f ind icators w ill also depend on the  stage o f deve lopm en t o f the  

ICOM  prog ram m e (e.g., see Chua e t al., 2003 fo r  ind ica tors related to  the  

stages o f p rog ram m e fo rm u la tio n , im p lem en ta tion , susta inab ility  and m o n i­

to rin g  and eva luation), as w e ll as th e  scale (e.g., na tiona l, reg ional, local) and 

spatial ex ten t o f the  area being m anaged (e.g., coastal, EEZ).

It should be noted th a t m uch o f the  experience to  date in the  app lica tion  o f 

governance ind icators has taken  place in the  m anagem ent o f coastal lands 

and nearshore coastal w a ters. Increasingly, however, as nations develop coor­

d ina ted  approaches to  the  m anagem ent o f th e  EEZ, there  is a need fo r gover­

nance ind icators relevant to  m anagem en t o f these ocean areas. W h ile  m any o f 

th e  governance ind ica tors developed fo r coastal m anagem ent may be applied 

to  th e  m anagem ent o f o ffshore  areas, o th e r variables may need to  be e m pha ­

sized given, e.g., the  dom inance  o f pub lic  interests in EEZs versus in coastal 

lands w here , because o f the  presence o f private  p roperty  rights, pub lic  and 

private  interests m ust be balanced.

3 .5  M easurem ent of governance indicators

Some governance Ind icators can be measured a t d iffe re n t levels o f detail. The 

firs t level can provide a sum m ary o f the  m ain issues involved. A t th is level, 

o fte n  su itab le fo r nationa l repo rting , th e  ind icators may largely consist o f 

"check lis ts " to  be answered in a b inary or sem l-quan tlta tlve  way, e.g.:

Ind ica to r 2005 2010

A  m echanism  fo r  In te r-Ins titu tiona l coo rd ina tion  is 
in opera tion Yes/No Yes/No

or:

Ind ica to r C u rren t
status

Target
2010

T arget
2015

C oastline covered by in teg ra ted  m anagem ent 
plans (km  or % )

U nder deve lopm en t

In place
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The second level may focus on a qualitative assessment, e.g.:

a) Level o f representation, functionality, effectiveness and sustainability o f the  co­

ordinating body (Are all the relevant agencies and stakeholders involved? Does 
the coordinating body meet and deliver recommendations? Are the recom­
mendations o f  the coordinating body influential on coastal-related policies? 
Are relevant institutions supportive o f the activities o f  the coordinating body?);

b) Quality and im plem entation o f integrated m anagem ent plans (What is the 
completeness and guality o f the integrated management plan? Is the plan be­
ing implemented? Are the provisions o f  the plan enforced? Are stakeholders 
compliant w ith the plan?);

The th ird  level may be concerned w ith  the provision o f additional details, the  mea­

surement o f medium- and long-term  changes in the institutional setting and the 

m easurement o f outcomes and Impacts on the environmental and socioeconomic 

dimensions, e.g.:

a) Institutional developm ent and coherence (Has the coordinating body influ­
enced other sectoral policies affecting the coastal area? How  has the coordi­
nating body contributed to ensuring coherence o f those policies? How has the 
coordinating body contributed to advancements in the ICOM policy cycle?);

b) Effectiveness o f integrated m anagem ent plans (Are integrated coastal man­
agement plans achieving their objectives? Are there visible and scientifically 
demonstrated signs o f  improvement in environmental guality?)

A  detailed description o f governance performance Indicators is given In Annex I.
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performance ind icators

Table 3-1 Governance goals, objectives, indicators and parameters (G1 -  G15 are key indicators)

Goals O bjectives Ind icators  and  p aram eters

Ensuring the  coord ina tion  
and coherence o f adm in is ­
tra tive  actors and policies

D e fin itio n  o f functions o f adm in is tra tive actors
• ICOM  fu n c tion s  o f adm in is tra tive  actors clearly de fined  by leg is la tion or adm in is tra tive  acts
• N ew  agencies fo r ICOM established
• Primary responsib ility  fo r  ICOM m andated to  a single agency

Ensuring 
adequate  
in s titu tiona l, 
po licy and legal 
a rrangem ents

Policy goals and objectives and strategies fo r  ICOM
• Policy goals and qua n tifia b le  objectives fo r ICOM fo rm a lly  adopted
• S trategies and procedures fo r  th e  im p lem en ta tion  o f the  ICOM objectives developed and
• fo rm a lly  adopted , inc lud ing  inco rpo ra tion  o f ICOM  princip les in to  sectoral instrum ents

G1 Existence and  fu n c tio n in g  o f  a re p re s e n ta tiv e  coo rd in a tin g  m echanism  fo r  IC O M
• Existence o f a coo rd ina ting  m echanism
• Function ing  o f the  coo rd ina ting  m echanism
• O utcom es and in fluence  o f the  coo rd ina ting  m echanism

S upporting  in teg ra ted  m an­
agem ent th ro u g h  adequate  
leg is la tion  and regu la tions

G2 Existence and  adeq u acy  o f  leg is la tio n  e n a b lin g  IC O M
• Existence o f leg is la tion  on coastal and m arine resources
• A dequacy o f the  ICOM  legisla tion

Assessing the  environm enta l 
im pacts o f policies, plans, 
p rog ram m e and projects

G3 EIA, SEA and  CCA procedures fo r  p lans, p ro gram m es  and  projects a ffe c tin g  coastal zones
• Use o f EIA and SEA procedures and m od ifica tions  to  coastal projects
• Use o f C C A procedures in coastal tou rism  deve lopm en t

Resolving con flic ts  over 
coastal space and resources

G 4 Existence and  fu n c tio n in g  o f  a c o n flic t reso lu tion  m echanism
• Stakeholders and issues a t stake
• Agreed procedures and m echanism s fo r con flic ts  reso lu tion
• Changes in the  p ro p o rtio n  o f con flic ts  th a t are m itiga ted , resolved, or prevented
• Overall changes in th e  num ber o f con flic ts
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

(continued) Table 3-1 Governance goals, objectives, indicators and parameters (G1 -  G15 are key indicators)

Goals O bjectives Ind icato rs  and  p aram ete rs

M anag ing  the  coastline 
th ro u g h  In tegra ted  plans

G5 Existence, sta tus  and  c o verag e  o f  IC O M  plans
• Existence and status o f ICOM  plans
• Characteristics o f ICOM plans
• Extent (percentage) o f coastline covered by ICOM plans

Ensuring 
adequate 
m anagem ent 
processes and 
im p lem en ta tion

M anag ing  coastal w a te r­
sheds th ro u g h  in teg ra ted  
plans

Existence, status and coverage o f watershed m anagem ent plans
• Existence and status o f w a te rshed  m anagem ent plans
• Characteristics o f these plans
• Extent (percentage) o f w ate rshed  area covered by ICOM  plans

Conserving coastal and 
m arine b iod ivers ity  th ro u g h  
m anagem ent plans

Existence, status and coverage o f m anagem ent plans fo r  coastal and m arine ecosystems
• Existence and status o f coasta l/m arine ecosystem -based m anagem ent plans
• Characteristics o f ecosystem -based m anagem ent plans
• Extent (percentage) o f coasta l/m arine ecosystems covered by m anagem ent plans

Im p lem en ting  and en forc ing  
ICOM plans and actions

G6 A c tiv e  m a n a g e m e n t in areas covered  by IC O M  plans
• Level o f im p le m e n ta tio n  o f ICOM plans, actions and projects, inc lud ing  in fras truc tu re  bu ild ing
• Procedures, legal too ls  and m o n ito r in g  and sanction ing  app lied fo r en fo rcem en t o f ICOM plans/actions
• Level o f com pliance  w ith  ICOM  plans

R outinely m o n ito rin g , 
eva luating and ad justing 
ICOM e ffo rts

G7 R o u tin e  m o n ito rin g , e v a lu a tio n  and  a d ju s tm e n t o f IC O M  in itia tives
• Existence o f an opera tiona l m on ito rin g  and eva luation system w ith  related ind ica tors
• C onsidera tion  o f results in to  ICOM in itia tives
• A d jus tm en ts  made to  ICOM  Initiatives

S upporting  ICOM th ro u g h  
sustained adm in is tra tive  
resources

G 8 S ustained  a v a ila b ility  and  a llo ca tio n  o f  h u m an , technica l and  fin a n c ia l resources fo r  IC O M , 
including  th e  le v era g e  o f  a d d itio n a l resources

• S taff
• Budget
• Facilities

IOC Manuals and Guides ME 25



performance ind icators

(continued) Table 3-1 Governance goals, objectives, indicators and parameters (G1 -  G15 are key indicators)

Goals O bjectives Ind icators  and  p aram eters

Enhancing 
in fo rm a tio n , 
know ledge, 
awareness and 
pa rtic ipa tion

Ensuring th a t m anagem ent 
decisions are be tter 
in fo rm ed  fro m  science

G9 Existence, d issem in a tio n  and  ap p lic a tio n  o f  IC O M -re la te d  sc ien tific  research and  in fo rm a tio n
• Existence o f research studies and sc ientific  pub lica tions
• C om p le tion  o f a d iagnostic  assessment th a t iden tifies roo t causes o f coastal and m arine degrada tion  

and establishes p rio rity  fo r In terventions
• Existence and d issem ination o f a state o f the  coast report
• Existence and fu n c tio n in g  o f a science advisory body
• Existence and ope ra tion  o f rou tine  m o n ito rin g  o f th e  m arine env ironm en t
• Inputs fro m  sc ientific  research and d iagnostic  assessment In to  ICOM

Im proving awareness on 
coastal Issues

Dissemination o f in fo rm a tio n  on coastal issues to  the  public
• Section on the  coastal and m arine env ironm ent In a regularly published state o f the  environm ent report 

or separate state o f the  coast repo rt
• M edia events covering coastal Issues held

Ensuring sustained support 
fro m  engaged stakeholders

G 10 Level o f  s ta k e h o ld e r p a rtic ip a tio n  in, and  sa tis faction  w ith ,  IC O M  d ec is ion -m ak ing  processes
• Level o f stakeho lder pa rtic ipa tion
• Level o f stakeho lder satis faction w ith  pa rtic ipa tion  and w ith  ICOM outcom es

S upporting  ICOM th ro u g h  
partnerships

Establishment o f partnersh ips and steering groups
• N um ber o f fu n c tion a l pub lic -p riva te  partnerships created
• N um ber o f IC O M -re la ted projects in itia ted  as a result o f partnerships

Ensuring NGO and 
co m m u n ity  Invo lvem ent

G11 Existence and  a c tiv ity  level o f  NGOs and  CBOs s u p p o rtiv e  o f  IC O M
• Existence and characteristics o f NGOs and CBOs active in ICOM
• Level o f activ ity  o f NGOs and CBOs active In ICOM

Ensuring adequate  levels o f 
h igher education  and p ro fes­
sional p repara tion  fo r  ICOM

G 12 In co rp o ra tio n  o f  IC O M  in to  e d u c a tio n a l and  tra in in g  curricu la  and  fo rm a tio n  o f  IC O M  cadres
• Educational and tra in in g  p rogram m es Inco rpo ra ting  ICOM
• People having com p le ted  educationa l and tra in in g  p rogram m es in ICOM
• Em ploym ent o f people w ith  education  and tra in in g  in ICOM
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

(continued) Table 3-1 Governance goals, objectives, indicators and parameters (G1 -  G15 are key indicators)

Goals O bjectives Ind icators  and  p aram ete rs

M ainstream ­
ing ICOM in to  
sustainable 
deve lopm ent; 
Economic 
instrum ents 
m ainstream ing

Enabling and supporting  
ICOM th ro u g h  techno logy, 
inc lud ing  env ironm en ta lly  
fr ien d ly  te chno logy

G13 Use o f tec h n o lo g y , including  e n v iro n m e n ta lly  fr ie n d ly  tec h n o lo g y , to  e n a b le  and  s u p p o rt IC O M
• A va ilab ility  o f IC O M -enab ling  and supporting  tech no lo g y  a t an acceptable cost
• Level o f use o f IC O M -enab ling  and supporting  te chno logy  in subs titu tion  o f counter-IC ZM  techno logy
• Level o f coo rd ina tion  o f IC ZM -enabling  and supporting  techno logy

Inco rpo ra ting  econom ic 
instrum ents in to  coastal 
m anagem ent policies

G 14 Use o f econom ic ins tru m en ts  in s u p p o rt to  IC O M
• A va ilab ility  o f econom ic Instrum ents, Includ ing env ironm enta l qua lity  certifica tions, in co n junc tion  w ith  

regu la to ry  instrum ents
• Level o f im p lem en ta tion  and en fo rcem en t o f econom ic Instrum ents

M ainstream ing  coastal and 
ocean m anagem ent In to 
sustainable deve lopm en t

G 15 In co rp o ra tio n  o f IC O M  in to  sus ta inab le  d e v e lo p m e n t s tra te g y
• Existence o f sustainable deve lopm en t strategy or A genda 21 inco rpo ra ting  ICOM chapter
• Level o f im p lem en ta tion  o f ICOM  chapter on sustainable deve lopm en t strategy or A genda 21

Enhancing the 
In te rna tiona l 
d im ension o f 
ICOM

Enhancing ICOM by im ple­
m enting  in te rna tiona l recom ­
m endations and guidance

In ternationa l recom m endations and guidelines on ICOM in fluenc ing  the  ICOM process
• Awareness o f in te rna tiona l recom m endations and gu ide lines on ICOM
• ICOM decisions in fluenced by In te rna tiona l recom m enda tions and gu idelines

Enhancing ICOM  th ro u g h  
Invo lvem ent in in te rna tiona l 
coopera tive  in itia tives

Partic ipa tion in in te rna tiona l e ffo rts  related to  ICOM and in fluence on the  ICOM process
• Active partic ipation  In In ternational agreem ents and cooperative e ffo rts  in ICOM such as transboundary 

or m u ltina tio n a l projects
• In fluence o f such invo lvem en t on th e  ICOM process

Enabling ICOM th ro u g h  
Im p lem en ta tion  o f in te rn a ­
tiona l agreem ents

Ratification and im p lem en ta tion  o f legis lation fo r  in te rna tiona l agreem ents relevant to  ICOM
• Ratio be tw een  agreem ents ra tified  and included in legisla tion
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ind icators

Summary of ecological goals, objectives and indicators

Goals O bjectives Code Ind icators Page

O rganization: Conserve the  ecosystem structu re  -  a t all levels o f 
b io log ica l o rgan iza tion  -  so as to  m ain ta in  th e  b iod ivers ity  and 
natura l resilience o f the  ecosystem

M ain ta in ing  b iod ivers ity E1 Biological d iversity 164

M ain ta in ing  species d is tribu tio n E2 D is tribu tion  o f 
species

169

M ain ta in ing  species abundance E3 A bundance 171

Vigour: Conserve th e  fu n c tio n  o f each co m p o n e n t o f th e  eco­
system so th a t Its role In th e  fo o d  w e b  and Its c o n trib u tio n  to  
overall p roduc tiv ity  are m ain ta ined

M ain ta in ing  prim ary p roduc tion  and reproduction E4 Production and 
reproduction

173

M ain ta in ing  trop h ic  In teractions E5 Trophic In teractions 177

M ain ta in ing  m orta lities  b e lo w  thresho lds E6 M orta lity 179

Quality: Conserve the  geo logica l, physical and chem ical p roper­
ties o f the  ecosystem so as to  m ain ta in  the  overall environm enta l 
qua lity

M a in ta in ing  species health E7 Species health 182

M ain ta in ing  w a te r and sed im ent qua lity E8 W ate r qua lity 186

M ain ta in ing  h a b ita t qua lity E9 H ab ita t qua lity 192

M.1 Introduction

Coastal and m arine ecosystems provide Im p o rta n t goods (e.g., fish catch) and 

services (e.g., n u tr ie n t cycling) th a t are o f s ign ifican t b e n e fit to  humans. In 

a dd itio n  to  having value In the ir ow n  righ t, hea lthy and op tim a lly  fu n c tio n in g  

ecosystems o ffe r the  g reatest po ten tia l fo r m ax im iza tion  o f social and eco­

nom ic  benefits over th e  long -te rm .

As previously stated, the overall goal o f ICOM Is to  maximize the econom ic, social 

and cultural benefits derived from  coastal and marine ecosystems, w h ile  conserv­

ing their biophysical properties on w h ich  the ir health and productiv ity depend. 

Therefore, the m anagem ent o f hum an activities In coastal and ocean areas m ust 

also take Into consideration the core aspects o f ecosystem health. A  com bination 

o f oceanographic, biological, biophysical, geological, geographical and ecological 

concepts and parameters can help guide scientists, ICOM managers and policy­

makers w hen  dealing w ith  environm ental Issues at the ecosystem scale.

This chap te r sets o u t an ecologica l fra m e w o rk  fo r  th e  exam ina tion  o f coastal 

and m arine ecosystems, w ith in  w h ich  Is presented a suite o f Ind icators th a t can 

provide the  In fo rm a tion  necessary to  make In fo rm ed decisions w ith  respect to  

ecosystem health.

M.2 Ecosystem -based m anagem ent

W hile  the  concept o f ecosystem -based m anagem ent (EBM) Is o fte n  presented 

as Inord ina te ly  com plex, It can be s im p lified  by a s tra ig h tfo rw a rd  eco log i­

cal fra m e w o rk  In w h ich  the  over-rid ing considera tion  Is th a t o f ecosystem 
health.

Three e lem ents co n trib u te  to  ecosystem hea lth, and m ust be considered w hen  

setting  ecologica l objectives and eva lua ting  progress tow a rds  achieving them : 

biological o rgan iza tion , v ig ou r and geological, physical and chemical p ro p ­
erties o f the  ecosystem.
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1. The biological o rgan ization  (or structure) o f the  ecosystem: This is concerned 

w ith  the biological diversity (or biodiversity), w h ich  may be defined as " th e  va­

riety o f living form s, the ecological roles they perform  and the genetic diversity 

they con ta in " (Wilcox, 1984). An ecosystem has several levels o f biological 

organization or diversity-genetic, species, com m unity  and hab itat diversity.

O rgan iza tion  also Includes the  trop h ic  s tructu re  (Includ ing com p lex ity  o f fo o d  

w ebs, age structure , sym biotic  and cohab ita tion  relationships) and the  spatial 

d is tribu tio n  o f the  b io tic  com ponen ts  (con tinuous, patchy, or m igra tory). It Is 

w id e ly  recognized th a t a h igher degree o f o rgan iza tiona l com p lex ity  results in 

an ecosystem th a t is m ore resilient (capacity to  recover fro m  disturbances) and 

m ore resistant (to le ra n t o f stress);

2. The vigour o f the ecosystem: This is concerned w ith  the productiv ity o f the 

ecosystem, and relates to  the energy flow s w ith in  it and the interaction o f 

the organizational components. Particular a ttention  m ust be given to  primary 

productivity, w h ich  is the basis o f marine food  chains, as w ell as to  measures 

dealing w ith  size (e.g., biomass) and species reproductive capacity;

3 The geological, physical and chemical p roperties o f the  ecosystem:
These abiotic p roperties have an im p o rta n t In fluence on ecosystem or­

gan iza tion  and vigour. Measures related to  these properties are concerned 

w ith  oceanographic processes, as w e ll as w ith  env ironm enta l qua lity  (e.g., 

w ater, sed im en t and h a b ita t quality).

It is im p o rta n t to  no te  th a t there  are in te ractions and synergies am ong the  

th ree  e lem ents above, w h ich  de term ine  th e  overall health  o f the  ecosystem. 

Therefore, an EBM approach involves considering all re levant b io log ica l, ge o ­

logical, physical and chem ical ecosystem properties, those properties th a t are 

em ergen t a t th e  ecosystem level and can be the re fo re  used to  characterize the  

state o f th e  ecosystem under considera tion .

M.3 ICOM ecological indicators

There are tw o  com p lem en tary  approaches to  EBM, w h ich  w ill de te rm ine  the  

type o f ind ica tors to  be used:

1. The "to p -d o w n "  approach is based on Iden tifica tion  o f the  m ost im por­

ta n t ecosystem properties and com ponen ts  and the  subsequent develop-
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m en t o f related EBM objectives, w ith o u t p rio r considera tion  o f the  hum an 

activities th a t may be p e rtu rb ing  the  ecosystem. Eluman activities th a t Im ­

pact -  or are suspected to  have Impacts on -  the  ecosystem m ust then  be 

m anaged to  m eet these ecosystem objectives. Ecological ind ica tors used 

to  measure progress tow a rds  these m anagem ent objectives are norm ally  

natura l science-based ("h a rd  science") ind icators related to  th e  state o f 

the  ecosystem, and n o t to  any particu la r hum an activity. This approach re­

lies m ore heavily on sc ientific  capacity and unders tand ing  o f the  particu lar 

ecosystem under considera tion . It needs a strong science su p p o rt fo r  data 

co llection  and trea tm en t, i.e., the  app lica tion  o f com plex m ethodo log ies  

and m easurem ents, approp ria te  labo ra to ry  and 'a t-sea ' facilities, as w e ll as 

good sc ientific  kn ow ledge  fo r data In te rp re ta tion .

2. The "b o tto m -u p " approach involves the  establishm ent o f EBM objectives 

based on a review  o f the  hum an activities th a t may have s ign ificant Im ­

pacts on the  ecosystem, and iden tifica tion  o f those ecosystem com ponents 

or properties th a t may be Im pacted by them . M any o f these activities w ill 

be land-based, and a num ber o f them  may have cum ula tive  impacts on a 

particu lar ecosystem com ponen t or property  (Annex II). The b o ttom -up  ap­

proach is used in the  DPSIR assessment fram e w o rk  discussed in C hapter 2.

Ideally, ind icators fo r th is approach are also "h a rd  science" type  ind ica tors re­

lated to  the  particu la r activity, b u t cou ld  also be "p ro xy  m easures" (e.g., fisher­

ies landings or catch per u n it e ffo rt as a proxy fo r  productiv ity). This approach 

is m ore am enable  to  s itua tions w here  less sc ientific  capacity exists and to  the 

use o f loca l/trad ltlona l know ledge.

A lth o u g h  each approach on its o w n  can gu ide  approp ria te  m anagem ent ac­

tions and the  selection o f ind icators, a ttem p ts  should be m ade to  com bine  the 

tw o  approaches w hereve r possible (Figure 4-1). This w ill increase the  po ten tia l 

fo r  deve loping  a suite o f ind icators th a t can be used to  address bo th  eco log i­

cal and socioeconom ic issues, as w e ll as fos te r linkages be tw een  the  relevant 

disciplines. In th is  respect, bo th  the  to p -d o w n  and b o tto m -u p  approaches w ill 

be he lp fu l because they provide m e thodo log ica l fram ew orks  to  transla te  the 

results fro m  a rigorous sc ientific  process in to  measures th a t are easily under­

s tandable, s ign ifican t fo r  s takeholders and relevant to  m anagem ent. This in ­

te g ra tio n  w o u ld  also increase the  acceptance o f the  objective(s) and o f its 

associated m anagem ent action and indicator(s) by local popu la tions.
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AM Selection of ecological indicators
It Is critica l, the re fo re , th a t ecologica l Ind icators re flect the  th ree  e lem ents th a t 

co n trib u te  to  m arine ecosystem health. ICOM ecologica l Ind icators are de ­

signed to  measure th e  co nd ition  o f and trends In the  state o f the  ecosystem, 

In particu la r In Its b io log ica l o rgan iza tion , v igou r and geo logica l, physical and 

chem ical properties.

This section provides a step-by step gu ide  fo r the  selection o f ecologica l Ind ica­

to r  m enus th a t are m ost re levant to  ICOM fo r bo th  the  to p -d o w n  and b o tto m - 

up approaches described In the  previous section.

S te p  1 : Delineate the  ecosystem boundaries fo r  im p lem enting  EBM

EBM Is Im plem ented  on a geograph ic  scale th a t Is consis tent w ith  th a t o f the  

coastal or m arine ecosystem or eco-reg lon (large areas o f relative hom ogene ity  

In ecologica l systems and the ir com ponents). The de linea tion  o f the  eco-reg lon 

Is the re fo re  an essential step before  deve loping  any m anagem ent objectives 

and a fo rt io r i associated ecologica l Indicators.

Eco-reglon de linea tion  should be a sc ientific  process based on the  best k n o w l­

edge available, look ing  a t large-scale natura l features such as th e  g e o m o rp h o l­

ogy o f the  region, th e  Influence o f freshw a te r fro m  large rivers and estuaries, 

oceanograph ic processes (e.g., m ain currents, w a te r masses and m ix ing zones, 

sea w a te r tem pera tu re ), obvious d iscon tinu ities  In pa tterns such as breaks In 

bathym etry, strong g rad ien ts In w a te r properties, as w e ll as b io log ica l charac­

teristics and use o f the  area by m arine life, (ecological assemblages, key species 

d is tribu tions). The eco-reg lon may be fu rth e r d ivided In to  smaller, nested m an­

a gem en t areas or units, If w a rran ted . Natura l sub-structures and ecological 

fea tures observed a t sm aller scales, like specific seascapes, local hyd rography 

and geom orpho logy, h a b ita t types, fu n c tion a l areas (e.g., spaw n ing  areas) may 

also In fo rm  the  de linea tion  o f m anagem en t sub-un its  to  fu rth e r help address 

local env ironm enta l Issues.

A fte r  the  eco-reg lon has been de linea ted , It Is necessary to  take  account o f 

o the r Im p o rta n t factors, such as socioeconom ic and cu ltu ra l, h istorica l and 

trad itio n a l use, as w e ll as m anagem ent zon ing.
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S te p  2: Develop overall EBM goals based on the  critical characteristics o f 
the  ecosystem

The concept o f m arine ecosystem health Is based on th e  structu ra l and fu n c ­

tiona l properties o f ecosystems th a t should be conserved. In th is  step, the  m ain 

variables related to  the  ecosystem properties required to  m ain ta in  ecosystem 

health are Identified . This Involves the  deve lopm en t o f overall goals related to  

the  ta rg e t state o f the  ecosystem properties or com ponents. Goals should be 

consis tent w ith  the  spatial scale o f th e  ecosystem cond ltlon(s), and could be 

expressed as h igh-level narrative statem ents. For exam ple, the  goal to  m ain ta in  

b iod ivers ity  cou ld  read:

" Conserve the ecosystem structure - a t  a ll levels o f  biological organiza­
tion  -  so as to  m aintain the biodiversity and natural resilience o f  the 
ecosystem"

This s ta tem en t captures the  various e lem ents th a t co n trib u te  to  overall b io d i­

versity. It also ensures th a t ICOM In itia tives w ill co n trib u te  to  the  overall goal 

and gu id ing  principles o f th e  CBD, In w h ich  an ecosystem approach Is central 

to  conserving b iod ivers ity  and the  sustainable use o f b io log ica l resources.

W h ile  concern regard ing the  decline In b iod iversity has previously focused 

m ainly on species and h a b ita t diversity, It Is n o w  w id e ly  recognized th a t ge­

netic d iversity Is ju s t as Im po rtan t. Even th o u g h  It Is no t as easy to  measure and 

In te rp re t as species and h a b ita t diversity, conserving genetic  d iversity should be 

considered an Im p o rta n t EBM/ICOM goal.

The overall goal to  m ain ta in  p roduc tiv ity  may be expressed as:

"Conserve the function o f  each com ponent o f  the ecosystem so tha t 
its role in the food  web and its contribu tion to  overall p roductiv ity  are 
m ainta ined"

This s ta tem en t means th a t activities a ffec ting  a com ponent(s) o f the  ecosys­

tem  m ust be m anaged In such a w a y  so as to  n o t a ffe c t th e  role o f any o ther 

com ponent(s) required fo r m a in ta in ing  ecosystem productiv ity . The natura l 

role o f ecosystem com ponen ts  w ill have to  be de fined  w hen  th is  ob jective  

and the  required m anagem ent actions are developed. This may be based on
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h istorica l data, if available, and if restoring the  h istorica l state (e.g., be fore  any 

hum an activities occurred) is the  objective. A lte rna tive ly , the  reference state fo r 

th e  natura l role o f ecosystem com ponen ts  cou ld  be th a t a t a certa in  period in 

tim e, n o t necessarily very fa r in the  past, w h e n  the  ecosystem w as considered 

hea lthy based on the  cu rren t know ledge.

The goal to  m ain ta in  the  qua lity  o f the  env ironm en t may be expressed as:

"Conserve the geological, physical and chemical properties o f  the eco­
system so as to  m aintain the overall environm ental guality i.e., water, 
sediment, biota and hab ita t gua lity"

To ensure th a t th is  goal w ill be m et, tw o  d iffe re n t bu t com p lem en tary  ca t­

egories o f objectives are needed: the  firs t deals w ith  conserving the  natura l 

chem ical (e.g., seawater salinity, nu trien ts  and o ligo-e lem ents), physical (e.g., 

tem pera tu re , currents, s tructu ra l h a b ita t features) and geo logica l properties 

(e.g., na ture  o f b o ttom , sed im en t gra in size, seascape in tegrity).

The second ca tegory o f objectives focuses on physical or chem ical e lem ents 

such as con tam inan ts , w h ich  co n trib u te  to  the  degrada tion  o f th e  overall q ua l­

ity o f the  env ironm en t and u ltim a te ly  a ffe c t m arine life. It m ust be no ted  th a t 

a na tura l co m p o n e n t cou ld  also becom e a co n tam in a n t w hen  its na tura lly  oc ­

curring  level is exceeded (e.g., trace m etals, nutrien ts), or a lim itin g  fa c to r (e.g., 

dissolved oxygen) w h e n  it is dep le ted  as a result o f hum an impacts.

S te p  3: Develop specific EBM objectives based on the  overall goal 
statem ents

Based on the  th ree  overall goals, specific m anagem ent objectives dea ling w ith  

each o f the  ecosystem properties are developed. Examples o f specific ob jec­

tives are given in Table 4-1.

These conceptua l objectives m ust be broken d o w n  in term s o f increasing spec­

ific ity  ("u n p a c k in g "  process) un til EBM objectives can be expressed in ope ra ­

tiona l term s, i.e., as narrative and /o r qua n tita tive  statem ents, w ith  ind ica tors 

th a t can be rou tine ly  measured and associated reference po in ts  (som etim es 

called lim its and ta rge ts) th a t can be set up based on the  sc ientific  know ledge  

available.
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S te p  4 : Select indicators m ost suitable fo r  m on ito rin g  ecosystem proper­
ties re flected in EBM objectives

Once th e  objectives have been established, selection o f approp ria te  ind icators 

can proceed. If the  ob jective  is specific enough, it  may be possible to  use a sin­

g le ind ica to r to  m on ito r its achievem ent. On the  o th e r hand, several ind icators 

can serve to  m on ito r a h igh-level ob jective. The ind icators o f m ost relevance to  

th e  opera tiona l objective(s) are selected fro m  am ong those proposed. In some 

cases, certa in ind icators are related to  m ore than  one ob jective  (Figure 4-2), 

thus p rov id ing  add itiona l means o f ve rifica tion  o f progress. A  set o f ecological 

ind icators and param eters are given in Table 4-1.

W hen  selecting ecologica l ind ica tors to  ICOM , th e  aim  is to  develop an ind ica­

to r  m enu specifically ta ilo red  to  na tiona l/reg iona l constra in ts  and issues, i.e., 

th e  m ost p e rtin e n t approach (Top-dow n versus B o ttom -up ), w h ile  ta k in g  in to  

considera tion  characteristics o f "g o o d "  ecologica l ind ica tors (see: C hapter 2), 

th e ir  s ign ificance, re liab ility  and lim its (Rice, 2003) as w e ll as th e  environm enta l 

co n tex t o f use (Salas e t al., 2006).

A lth o u g h  the  deve lopm en t or selection o f ecologica l ind icators -  and associ­

ated m easurem ents -  may be in fluenced by th e  env ironm enta l cond itions and 

m anagem en t con text, a set o f h igh-level ind icators re levant to  EBM them es 

and key e lem ents may be proposed as sta rting  p o in t fo r  m oving  to  a specifi­

cally designed suite o f ind icators. Deta iled descrip tions o f these the m a tic  in d i­

cators are given in A nnex III.

M.5 M easurem ent of ecological indicators

This section presents some general guidance and considerations to  be borne in 

m ind w hen  measuring and in terpreting ecological indicators fo r m anagem ent 

purposes.

Biological organization
C hanges in ecosystem o rgan iza tion  or s truc tu re  are reflected in changes in 

biodiversity. A  m ajor m anagem en t challenge, however, is to  d is tingu ish be­

tw e e n  th e  natura l va riab ility  o f b iod ivers ity  (or p roductiv ity ) and th a t caused 

by an th ropogen ic  pressures. In some cases, such as e u troph ica tion  o f coastal 

areas, it may be relative ly easy to  corre late the  observed change in b iod ivers ity
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and /o r p roduc tiv ity  w ith  hum an activities th ro u g h  the  use o f ind icators such 

as nu trien t concentrations (e.g., nitrates, phosphates), dissolved oxygen levels (or 

biological oxygen demand), frequency o f algal blooms (Including harm ful mlcroal- 

gae and blotoxlns), etc. In other cases, however, It Is o ften no t easy to  show good 

correlations because o f m ultiple sources o f impacts, the variety o f resulting effects 

and the possibility o f cumulative Impacts, particularly w hen biodiversity changes, 

overall productivity or hab itat quality are the primary focus.

Ecosystem vigour
Primary productivity Is o f great Im portance In assessing marine ecosystem health; 

its measurement is usually an integral part o f coastal and marine environmental 

m onitoring programmes. Measurements o f primary productivity include the rates 

o f production and phytop lankton quality (e.g., species composition o f mlcroalgal 

communities). Chlorophyll-a Is a good proxy fo r mlcroalgal biomass.

Good correlations also usually exist between chlorophyll-a levels and the availability 

o f nutrients, the occurrence o f phytoplankton blooms (measured by chlorophyll-a 

m axim um  peaks) and oxygen depletion (measured as dissolved oxygen concentra­

tions or percent saturation level). Such direct relationships may be used fo r m on ito r­

ing and addressing eutrophication issues.

The developm ent and use o f hydrodynamic models to  calculate nu trien t budgets, 

transport and dilu tion, as well as to  predict their effects on primary production are 

needed to  better interpret data from  phytoplankton m onitoring. Technologies such 

as satellite imaging and other rem ote sensing m ethods now  make possible the de­

ve lopm ent o f 'rea l-tim e' images o f chlorophyll-a concentrations in surface waters.

In coastal areas, the biomass and productivity o f m acrophyte beds (sometimes 

simply evaluated in terms o f area coverage) are also im portan t measurements fo r 

assessing the health o f the  ecosystem. Not only macroalgae and plants provide 

adequate habitats fo r a variety o f fish, shellfish and invertebrate species, they also 

contribu te  significantly to  the natural clean up process o f coastal waters as w ell as 

coastline stabilization.

The overall productivity o f higher troph ic levels is usually reported from  a fishery 

perspective (e.g., fish catch). Specific Indicators can be developed from  fisheries 

research, ecological models, or commercial fish landings data. These may also be 

used in an ecosystem approach to  fisheries management.
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Variability of oceanographic properties
Oceanographic and abiotic regime shifts and subsequent changes In biotic com ­

munities (Including adaptation to  environmental changes) can be good indicators 

o f transform ations th a t have occurred w ith in  ecosystems under stress. On the other 

hand, these changes may reflect natural long-term  variability, and are no t a con­

sequence o f anthropogenic impacts. This is complicated by the fact tha t a sudden 

shift may occur as a consequence o f long-term  exposure to  chronic perturbations. 

Therefore, the natural tem poral and spatial variability o f the oceanographic, physi­

cal and chemical properties o f the ecosystem must be taken in to consideration 

w hen m onitoring  these characteristics.

Large-scale variability in coastal and marine ecosystems is expected to  occur as a 

consequence o f global w arm ing  and climate change, w h ich  could potentially cause 

irreversible changes in ecosystem properties. A  num ber o f indicators can be used to  

track the effects o f climate change locally, e.g., sea level rise, increase in frequency 

and extent o f extreme climatic events (storms, hurricanes, flood ing) or decrease in 

lee cover In high latitudes.

It is very d ifficu lt -  and perhaps impossible -  to  predict the am plitude and dura­

tion o f the response o f coastal and marine ecosystems to  climate change. W e can, 

however, assume th a t a healthy ecosystem is better able to  adapt to  such a change, 

w ith in  limits. W ha t is unknow n is at w h a t po in t an Irreversible sh ift to  an alternate 

state w ill occur in response to  these global changes. C limate change models are 

useful to  explore possible impacts on ecosystems under various scenarios.

Similarly, remote sensing, new  m onitoring technologies, as well as global systems 

fo r collecting and sharing data (e.g., GOOS) w ill become useful ICOM tools as they 

are refined (i.e., regional focus), w hen the in form ation is fu lly integrated (e.g., us­

ing Geographical In form ation Systems) and value-added products such as them atic 

maps and models, made available to  the scientific community, including in coun­

tries w here a strong science base does no t yet exist.

Introduction of contaminants
M on ito ring  m ajor groups o f contam inants (e.g., persistent organic pollu tants, 

hydrocarbons, heavy metals) dispersed/dissolved in the w a te r co lum n and/or ac­

cum ulated on surface sediments provides a good ind ication  o f an thropogen ic 

po llu tion  pressure on the coastal and m arine environm ent. In add ition , m on i­

to ring  the  b loaccum ula tlon  o f toxic chemicals in key groups and ind ica tor spe-
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des at the  to p  o f the food  w eb  (e.g., predatory fish, seabirds and eggs, marine 

mam m als, humans) provides a good Indication o f the cum ulative impacts and 

degree o f exposure o f marine organisms, as well as o f human populations, to  

these chemicals.

A lthough they are not routinely included in m onitoring programmes, it Is w o rth  

noting the usefulness o f o ther eco-toxicological tools such as bio-markers, w h ich 

are based on physiological responses to  the presence o f harm ful substances in tar­

get organs, tissues or cells. These bio-markers may serve as early w arn ing  signals 

In relation to  global contam ination issues. Also o f interest in coastal and marine 

environmental assessments Is the use o f toxicity bio-tests (Wells, 1999) to  com ple­

m ent m onitoring programmes. These measures can be used to  assess "danger" 

thresholds and serve as "a la rm " signals, to  set standards or guidelines and refine 

reference points associated w ith  ecological indicators.

H abitat loss and degradation
H a b ita t loss Is co m m o n ly  assessed by a d irec t m easure o f th e  area lost o r an 

a p p ro x im a tio n  o f th e  percen tage  o f th e  area lost fo r  each h a b ita t type , p ro ­

vided  the re  w e re  previous records as baseline to  com pare  w ith . The relative 

coverage o f p ro tec ted  a n d /o r und is tu rb e d  hab ita ts  Is also co m m o n ly  re p o rt­

ed and re la tive ly  easy to  m easure, and m ay serve to  assess th e  e ffectiveness 

o f m an a g e m en t actions. On th e  o th e r hand, h a b ita t d e g ra d a tio n  Is m uch 

m ore com p lex to  eva luate  since various degrees o f deg ra d a tio n  may be o b ­

served, fro m  s ligh tly  a lte red  to  a lm ost en tire ly  lost. H a b ita t q u a lity  is be tte r 

reflec ted  by a series o f ind ica to rs  th a t m ay be a lready used to  m o n ito r  and 

assess o th e r ecosystem  com p o n e n ts  or p roperties  or to  address o th e r issues, 

e.g., b iod ive rs ity  o f ben th lc  com m u n itie s , p ro d u c tiv ity  o f key b e n th ic  species, 

physical or chem ica l p roperties  o f th e  w a te r co lum n , geo log ica l p roperties  o f 

sed im en t, presence o f  co n tam in a n ts  in w a te r, and sed im en t or b io ta .

As fa r as coastal landscape in te g rity  is conce rned , coastal e rosion, sed im en t 

tra n s p o rt and change In coastal landscape d ivers ity  may be useful measures 

to  assess th e  Im pacts o f coastal co n s tru c tio n  (e.g., u rban  d e ve lopm en t, m a­

rinas, harbours, coastal defence). Coastal hum an  p o p u la tio n  is a com m on 

in d ica to r o f hum an pressure on coastal ecosystems. W h ile  th is  does n o t d i­

rectly re flec t th e  im pacts, it Is a good  Ind ica to r fo r  lin k in g  th e  eco log ica l and 

soc ioeconom ic  aspects o f  ICOM .
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The use of ecological indices
It is possible to  deve lop ecologica l indices, in add itio n  to , or derived fro m  a 

selection o f ICOM indicators. Ecological indices are o f particu la r use w hen  

p ractitione rs  face a large num ber o f indicators.

The in ten t o f an index Is to  aggregate scientific in fo rm ation  from  a num ber o f 

variables or Indicators, using validated calculations and form ulae. This helps to  

s im plify and com m unicate a large am ount o f in fo rm ation  on a complex feature o f 

the  ecosystem such as em ergent properties th a t can be only measured at the eco- 

system-scale, biological com m unity  or habitat. Like single indicators, indices are 

numerical values fo r m on ito ring  the achievement o f ICOM objectives and fu rther 

gu id ing m anagem ent actions, provided th a t they are properly designed and their 

ecological significance Is w ell understood and interpreted by managers.

Ecological indices are the m a tic  and they have been developed to  'm easure ' a 

varie ty  o f characteristics and properties fo r  ecologica l assessments, e.g., the  

in te g rity  o f b io log ica l com m un ities  (Karr, 1981; and subsequent varia tions o f 

th e  Index o f B iotic In tegrity), the  species d iversity (see the  review  o f b iod ivers ity  

indices by C oste llo  e t al., 2001), or th e  sed im ent qua lity  in re lation to  the  e f­

fectiveness o f gu idelines and regu la tions (M arvin  e t al., 2004).
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F ig u re  4-1 A  genera l fra m e w o rk  to  com bine th e  "T o p -d o w n " (i.e ., based on ecosystem p ro perties ) and  "B o tto m -u p "
(i.e., based on im pacting activities) approaches w hen selecting ecological indicators fo r  ICOM

W h a t are the  key (em ergent) 
properties o f th e  ecosystem?

Identify  EBM critical
issues

W h a t are the  hum an 
activities o f concern, i.e.. 
th a t have s ign ifican t 
impacts?

W h a t are th e  goals th a t relate 
to  key ecosystem properties?

Identify  overall goals

Review and p rioritize  the 
Im pacting hum an activities

Refine goals and develop specific 
objectives related to  ecosystem 
properties and com ponents

Develop specific 
objectives

Develop m anagem ent 
objectives to  reduce Impacts 
and Im prove ecosystem 
health

Set up a list o f "ac tiv ity -sens itive " 
Ind icators to  repo rt on Impacts

Select ecological 
indicators

Set up a list o f ecological 
Ind icators to  m on ito r 
ecosystem properties and 
com ponents

Refine and va lidate  
selected "ac tiv ity - 
based" Indicators

Propose a suite of 
indicators

Refine and validate 
selected "property-based" 
Indicators
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F ig u re  4 -2  M a tr ix  o f relevance o f ICO M  ecological indicators and  p aram eters  to  goals and objectives

D
iv

er
si

ty
 

of
 

co
m

m
u

n
iti

e
s

D
iv

er
si

ty
 

of
 

po
p

ul
at

io
n

s

D
iv

er
si

ty
 

of
 

sp
ec

ie
s

G
en

et
ic

 
di

ve
rs

ity

In
va

si
ve

 
sp

ec
le

s/
pe

st
s

H
or

iz
on

ta
l 

d
is

tr
ib

u
tio

n

B
io

m
as

s

N
um

be
r 

of
 

In
di

vi
du

al
s

D
en

si
ty

Pr
im

ar
y 

p
ro

d
u

ct
iv

ity

S
ec

on
da

ry
 

p
ro

d
u

ct
iv

ity

Lif
e 

hi
st

or
y 

st
ag

es

R
ep

ro
du

ct
iv

e 
pa

ra
m

et
er

s

S
pa

w
ni

ng
 

su
rv

iv
al

 r
at

es

M
ea

n 
ge

ne
ra

tio
n 

tim
e

C
om

pl
ex

ity
 

of
 

fo
od

 
w

e
b

Ke
y 

pr
ed

at
or

/p
re

y 
In

te
ra

ct
io

ns

Ke
ys

to
ne

 
sp

ec
ie

s

Siz
e 

sp
ec

tr
a

Fi
sh

in
g 

m
or

ta
lit

y

In
ci

de
nt

al
 m

or
ta

lit
ie

s

N
at

ur
al

 m
o

rt
a

lit
y

Sp
ec

ie
s 

at 
ris

k 
of

 
ex

tin
ct

io
n

(B
lo

)a
cc

um
ul

at
lo

n 
of 

to
xi

c 
co

m
-

D
is

ea
se

s 
& 

ab
no

rm
al

iti
es

Se
af

oo
d 

q
u

a
lit

y

W
at

er
 

co
lu

m
n 

pr
op

er
tie

s

O
ce

an
og

ra
ph

ic
 

pr
oc

es
se

s 
& 

va
ri-

S
ed

im
en

ta
tio

n

P
ol

lu
ta

nt
s 

& 
co

n
ta

m
in

a
n

ts

E
ut

ro
ph

ic
at

io
n 

pa
ra

m
et

er
s

H
ab

ita
t 

ty
pe

s

H
ab

ita
t 

al
te

ra
tio

n

Se
a 

le
ve

l 
ch

an
ge

La
nd

sc
ap

e 
& 

bo
tto

m
sc

ap
e 

In
te

gr
ity

S
ed

im
en

t 
q

u
a

lit
y

Goal O b jec tive E1 E3 E4 E5 E6 E7 E8 E9

O rgan iza tion: C on­
serve the  ecosystem 
structu re  -  a t all levels 
o f b io log ica l o rgan iza ­
tio n  -  so as to  m ainta in  
th e  b iod ivers ity  and 
natura l resilience o f the  
ecosystem

M ain ta in ing
b iod ivers ity

M a in ta in ing
species
d is tribu tio n

M a in ta in ing  spe­
cies abundance

Vigour: Conserve 
th e  fu n c tio n  o f each 
c o m p o n e n t o f the 
ecosystem so th a t Its 
role In the  fo o d  w eb  
and Its c o n trib u tio n  to  
overall p roduc tiv ity  are 
m ainta ined

M a in ta in ing  p ri­
m ary p roduction  
and reproduction

M a in ta in ing  t ro ­
phic In teractions

M ain ta in ing  
m orta lities  be low  
thresho lds

Q uality: Conserve the 
geo logica l, physical and 
chem ical properties o f 
th e  ecosystem so as 
to  m ain ta in  the  overall 
env ironm enta l qua lity

M a in ta in ing  
species health

M a in ta in ing  
w a te r and 
sed im en t qua lity

M a in ta in ing  
h a b ita t qua lity
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Table 4-3 Ecological goals, objectives, indicators and parameters

Goals O bjectives Ind ic a to r and  p aram ete rs

O rganization: Conserve th e  ecosystem 
structu re  -  a t all levels o f b io log ica l 
o rgan iza tion  -  so as to  m ain ta in  the 
b iod iversity and natura l resilience o f the  
ecosystem

M ain ta in ing  b iod ivers ity E1 B io logical d ive rs ity
Diversity o f com m un ities  
D iversity o f popu la tions 
D iversity o f species 
G enetic d iversity 
Invasive specles/pests

M ain ta in ing  species d is tribu tion E2 D is tr ib u tio n  o f  species
H orizonta l d is tribu tio n  (patchiness, aggrega tion) 
Vertical d is tribu tio n  (food  w e b /tro p h lc  structure)

M a in ta in ing  species abundance E3 A b u n d a n ce
Biomass (key popula tions)
N um ber o f Individuals (m arine m am m als) 
Density (plants, ben th lc  organism s)

Vigour: Conserve th e  fu n c tio n  o f each 
co m p o n e n t o f the  ecosystem so th a t Its 
role In the  fo o d  w e b  and Its co n trib u ­
tio n  to  overall p roduc tiv ity  are m a in ­
ta ined

M ain ta in ing  prim ary p roduc tion  and 
reproduction

E4 Production  and  rep ro du ctio n
Primary p roductiv ity : q u a n tity  (biomass) and qua lity  (e.g., HABs)
Secondary p roduc tiv ity
Life h is tory stages
Reproductive param eters
Spaw ning survival rates
M ean genera tion  tim e  (longevity)

M a in ta in ing  trop h ic  In teractions E5 Trophic in terac tion s
C om plex ity  o f fo o d  w eb  
Key p redato r/p rey Interactions 
Keystone species 
Size spectra

M ain ta in ing  m orta lities  be low  
thresholds

E6 M o r ta lity
Fishing m orta lity
Incidenta l m orta lities  (by-catch)
Natura l m o rta lity  (preda tion, diseases)

Q uality: Conserve geo logica l, physi­
cal and chem ical properties o f the  
ecosystem so as to  m ain ta in  the  overall 
env ironm enta l quality, I.e., w ater, sedi­
m ent, b io ta  and h a b ita t quality.

M a in ta in ing  species health E7 Species h ea lth
Species a t risk o f extinc tion  
(B lo)accum ula tlon  o f tox ic  com pounds 
Diseases and abnorm a lities 
Seafood qua lity

M a in ta in ing  w a te r and sed im ent 
qua lity

E8 W a te r  q u a lity
W ater co lum n properties
O ceanographic processes and va riab ility  (and regim e shifts) 
S ed im enta tion  (e.g., Transport o f suspended sediments) 
Pollutants and con tam inan ts  
E u troph ica tion  param eters

M ain ta in ing  h a b ita t qua lity E9 H a b ita t  q u a lity
H ab ita t types 
H ab ita t a lte ra tion  
Sea level change
Landscape and bo ttom scape In tegrity  
Sed im ent qua lity  (na tu re /p roperties o f sedim ents)
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Summary of socioeconomic goals, objectives and indicators

Goals O bjectives Code Ind icators Page

A  healthy 
and p roductive  
econom y

M axim ize econom ic deve lopm en t SE 1 Total econom ic value 196

SE 2 D irect Investm ent 198

Increase em p loym en t SE 3 Total em p loym en t 199

Foster econom ic d ivers ification SE 4 Sectoral d ivers ification 201

A  hea lthy 
and p roductive  
env ironm en t

M inim ize habitat destruction and alteration from  human pressures SE 5 Fluman pressures on habitats 203

Reduce th e  vo lum e o f In troduc tion  o f all types o f po llu tan ts SE 6 Pollutants and In troductions 204

Public health 
and safety

Protect hum an life  and pub lic  and private p roperty SE 7 Disease and Illness 205

SE 8 W eather and disaster 207

Social cohesion M ain ta in  equ itab le  p o pu la tion  dynam ics SE 9 P opulation dynam ics 208

SE 10 M arine dependency 209

SE 11 Public access 210

C u ltu ra l In tegrity M a in ta in  cu ltu ra l In tegrity SE 12 Traditional know ledge, Innovations and practices/ 
C u ltu ra l In tegrity

211

SE 13 Protection o f coastal heritage resources 214

5.1 Introduction
Coastal and m arine  ecosystem s s u p p o rt com p lex social, cu ltu ra l and eco­

nom ic  hum an systems. A m o n g  th e  benefits  th a t hum ans derive fro m  these 

ecosystem s are fo o d , raw  m ateria ls, recreational and econom ic  d e ve lo pm e n t 

o p p o rtu n itie s , p ro te c tio n  fro m  coastal hazards, as w e ll as aesthe tic  value.

As fisheries crises a round the  w o r ld  have dem onstra ted , the  social, econom ic, 

and env ironm enta l aspects o f the  m arine env ironm en t are Irrevocably linked. 

Fisheries are as m uch a b o u t people as they are a b o u t fish; th e  same Is true  fo r 

all o the r uses o f the  m arine env ironm ent. The hea lth  o f ecosystems, the re fo re , 

d irec tly  affects the  health  o f econom ies and societies.

Thus, th e  ICOM  process m ust take  In to  account the  socioeconom ic Im por­

tance o f coastal and m arine areas. W h ile  It may seem obvious, It Is nonetheless 

w o r th  re in fo rc ing  th a t these socioeconom ic considera tions m ust focus on the 

In te raction  be tw een m arine and terrestria l environm ents. It Is th is In teraction 

be tw een terrestria l and m arine th a t d istinguishes ICOM  fro m  o the r m anage­

m en t and governance processes; ICOM  Indicators m ust capture  In fo rm a tion  

on th is  In te raction . For exam ple, ICOM  Indicators relevant to  the  econom y 

m ust separate econom ic activ ity  th a t Is related to  th e  m arine env ironm en t 

fro m  o the r activ ity  th a t may be tak ing  place In the  coastal area b u t Is o therw ise  

unconnected  to  th e  m arine environm ent.
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Hum an activities have bo th  d irec t and ind irec t im pacts on the  hea lth  and p ro ­

duc tiv ity  o f coastal and m arine ecosystems, w h ich  in tu rn  a ffec t th e  qua lity  o f 

life and econom ies o f users o f coastal and m arine areas. From th e  perspective 

o f th e  DPSIR and related fram ew orks, e ffective  m anagem ent o f an th ropogen ic  

pressures a ffec ting  the  coastal zone should result in im proved environm enta l 

qua lity  and reduction  o f adverse im pacts. This, In tu rn , should yie ld socioeco­

nom ic benefits In the  longer te rm .

This chap ter discusses the  socioeconom ic d im ensions th a t should be taken 

in to  considera tion In ICOM  program m es, and presents a suite o f Ind icators to  

evaluate the  ach ievem ent o f social and econom ic goals and objectives.

5 .2  5odoeconom ic considerations in ICOM

There are fo u r broad d im ensions to  the  socioeconom ic aspects o f ICOM -  eco­

nom ic, env ironm en ta l, pub lic  health  and safety, and social d im ensions. These 

are co llective ly un ited  under the  concept o f sustainable deve lopm ent, w h ich  is 

a t the  centre o f ICOM.

Economic dimension
Econom y is w h a t drives v ir tu a lly  all uses o f th e  m arine e n v iro n m e n t, so its 

im p o rta n ce  ca n n o t be oversta ted . There are d irec t econom ic  benefits  as w e ll 

as costs related to  susta in ing  lives and live lihoods and th e  genera tion  o f 

w e a lth  in coastal and m arine  areas. The ICOM  process shou ld  prov ide  in ­

fo rm a tio n  to  a llo w  in fo rm e d  and ra tiona l dec is ion -m ak ing  w ith  respect to  

th e  econom ic  Im po rtance  o f coastal and ocean areas vis-à-vis o th e r areas. 

H istorically, th is  has n o t been done due to  th e  lack o f o r inadequa te  in fo rm a ­

tio n  on th e  econom ic  va lue  o f th e  goods and services provided by coastal and 

ocean ecosystems.

ICOM should also provide an econom ic basis fo r  com parison o f th e  econom ic 

va lue o f one activ ity  relative to  another. For example, in many, if n o t m ost 

instances, h istoric and trad itio n a l use Is given preference over new  or n on -tra - 

d itiona l use. This preference is o fte n  m ade w ith o u t In fo rm ed considera tion o f 

th e  econom ic c o n tr ib u tio n  o f one activ ity  in re la tion  to  another. ICOM  could 

provide the  basis fo r such com parisons, thereby fa c ilita tin g  w h a t Is referred 

to  as "b e s t use" decis ion-m aking. It can also provide va luab le  in fo rm a tio n  

on econom ic d ivers ification . Econom ic d iversity reduces the  risk o f econom ic
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

collapse (w ith  a tte n d a n t social consequences), and can also be im p o rta n t in 

reducing ecologica l impacts.

ICOM  should also provide in fo rm a tio n  on the  econom ic costs associated w ith  

a particu la r activity. W h ile  some o f these costs are Ind irect and d iff ic u lt or 

im possible to  q u a n tify  (e.g., the  o p p o rtu n ity  costs o f choosing one use over 

ano ther; m anagem ent and adm in is tra tion  costs), o thers are easily quantifiab le . 

These costs may s ign ifican tly  a ffec t the  net econom ic value o f an activity. For 

exam ple, the  cost o f research and m anagem ent o f susta inable com m ercia l 

fisheries may be s ign ifican t (up to  or beyond 50%  o f the  econom ic va lue o f 

th e  activity), w hereas th a t fo r a recreational fishery fo r the  same species m ig h t 

be s ign ifican tly  lower. This in te rac tion  should also be cap tured  in ICOM goals 

and objectives.

Environm ental dimension
A  hea lthy and p roductive  env ironm en t is a fundam en ta l aspect o f the  concept 

o f susta inable deve lopm ent, and plays a centra l role in ICOM. As a general 

sta tem en t, an overall goal o f any ICOM  process should be to  ensure th a t devel­

o p m e n t o f coastal and m arine areas is env ironm en ta lly  sustainable, th a t the ir 

resources rem ain v iable and th a t the  in te rac tion  be tw een coastal biophysical 

dynam ics and hum an uses o f the  env ironm en t be understood  and m anaged 

in an in teg ra ted  manner.

From  a s o c io e co n o m ic  p e rspec tive , th e re  are b o th  d ire c t and in d ire c t e n ­

v iro n m e n ta l costs assoc ia ted  w ith  in c o m e -g e n e ra tin g  a c tiv itie s , as w e ll 

as w ith  th e  e ffe c ts  o f  p o p u la t io n  and d e v e lo p m e n t in coasta l areas. The 

in d ic a to rs  p re sen ted  in th is  c h a p te r p ro v id e  In fo rm a tio n  on these  h um an  

in te ra c tio n s  w ith  th e  e n v iro n m e n t. They c o m p le m e n t th e  e co lo g ica l in ­

d ic a to rs  p re sen ted  in C h a p te r 4. E co log ica l in d ic a to rs  fo cu s  p r im a r ily  on 

th e  s ta tus  (and  tren d s ) In th e  s ta te  o f  th e  coasta l and m arin e  ecosystem (s). 

The e n v iro n m e n ta l in d ic a to rs  In th is  chap te r, how eve r, fo cu s  on th e  h u ­

m an a c tiv it ie s  in th e  coasta l and m arin e  e n v iro n m e n t th a t  w ill a ffe c t th e  

ecosystem  sta te . Thus, th e y  deal w ith  th e  issue fro m  a ve ry  d if fe re n t,  b u t 

c o m p le m e n ta ry , pe rspec tive . The e n v iro n m e n ta l In d ica to rs  in th is  c h a p te r 

are also p a rt ic u la r ly  c o m p le m e n ta ry  to  th e  process described  in C h a p te r 

4  w ith  respec t to  th e  " b o t to m -u p "  a p p ro a ch  to  e xa m in in g  th e  m arine  

e n v iro n m e n t.
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There is also a d irec t lin k  be tw een  the  env ironm enta l d im ension and the  p u b ­

lic hea lth  and safety d im ension, pa rticu la rly  w ith  respect to  th e  In troduc tion  

o f po llu tan ts  to  th e  m arine env ironm ent, w h ich  can a ffe c t w a te r qua lity  and 

result In hum an Im pacts (e.g., Illness fro m  ba th ing  and consum p tion  o f con ­

tam ina ted  seafood).

Public health and safety dimension
The oceans a ffe c t hum an health th ro u g h  bo th  the  ocean-c llm ate  system and 

phys lca l-b lo log lca l-chem lca l processes w ith in  coastal and m arine ecosystems 

th a t store, d is tribu te  and concentra te  hum an pa thogens and tox ic  chemicals.

There Is Increasing concern a b o u t the  g ro w ing  num ber o f diseases and In fir­

m ities associated w ith  con tam ina ted  seawater, fish and o the r m arine species. 

Risks to  hum an health arise fro m  the  consum ption  o f con tam ina ted  seafood, 

as w e ll as co n tac t w ith  poor qua lity  w ate r, e.g., th ro u g h  recreation (GESAMP, 

2001). This can lead to  s ign ifican t econom ic losses fo r  seafood Industries, fish ­

ing com m unities , trade, travel and tou rism . Shuvall (2001) estim ated th e  g lo b ­

al disease burden and associated costs o f consum ing  raw  or ligh tly  steamed 

shellfish fro m  w aters  con tam ina ted  w ith  w as te w a te r and natura l m arine blo- 

toxlns. Prelim inary estim ates suggest th a t econom ic losses are on the  o rder o f 

USD16 b illion  annually. A lth o u g h  h igh, th is  estim ate  Is n o t Inconsistent w ith  

sim ilar estim ates a t sm aller scales. For Instance, an analysis by Bowen and Ter- 

kla (1990) suggests th a t the  cost o f sea food-bo rne  disease In Massachusetts, 

U.S.A. (popu la tion  a b o u t 6 m illion ) Is In th e  order o f USD 60 m illion  annually. 

Scaling th is  up to  the  g loba l p opu la tion  gives an estim ate  o f a b o u t USD 60 

b illion . A lth o u g h  such estim ates are rough, they Illustrate th a t the  po ten tia l 

soc ioeconom ic va lue o f an In tegra ted m anagem ent and ocean observing sys­

te m  s ign ifican tly  exceeds the  required Investment.

The d is tribu tio n  o f (and hum an exposure to ) w a te rb o rn e  con tam inan ts  de ­

pends on In teractions be tw een  hum an activities (e.g., sewage discharge, 

sw im m ing , seafood consum ption ), ocean c ircu la tion  and d is tribu tio n  o f m a­

rine organism s, as w e ll as the  w e a th e r (NRC, 1999). G lobal w e a th e r patterns, 

such as those associated w ith  El N iño Southern  O scilla tion (ENSO), have been 

show n to  Increase the  Incidence o f diseases such as m alaria and cholera In 

trop ica l and sub-trop ica l regions, w he re  coastal popu la tions are at m ost risk 

(Epstein, 1996; NRC, 1999).

M2

These realities underscore the  Im portance  o f deve loping an In tegra ted  ap­

proach to  m on ito rin g  and co n tro llin g  pub lic  health  risks In th e  coastal zone. 

This should encompass th e  effects o f ocean processes on the  d is tribu tio n  and 

abundance o f hum an pa thogens and tox ic  agents (Knap et al., 2001), as w e ll 

as th e  Impacts o f land-based activities.

Coastal popu la tions are Im pacted by a varie ty  o f natura l hazards, relative to  

space-tlm e contexts, Includ ing erosion, sa ltw a te r In trus ion, subsidence, tsuna­

mis and floods due to  bo th  storm  surges and sw ollen rivers. Exposure to  such 

natura l hazards Is expected to  Increase due bo th  to  Increases In popu la tion  

density In low -ly ing  coastal areas and th e  effects o f g loba l c lim ate  change 

(e.g., sea-level change and possible Increases In the  frequency o f extrem e 

w e a th e r such as trop ica l cyclones). ICOM  approaches can su p p o rt th e  m itig a ­

tio n  o f exposure to  these hazards.

Social dimension  

Cultural and aesthetic value
C om m un ities  and Individuals also have Im po rta n t social and cu ltu ra l depen­

dencies on th e  coastal and m arine env ironm en t, Includ ing landscapes/sea­

scapes, m ateria l cu ltu ra l heritage  and trad itio n a l know ledge, Innova tion  and 

practices. C u ltu ra l and aesthetic values o fte n  transcend the  v ie w  o f nature  as a 

co llection  o f m arke tab le  objects. Natura l systems hold Intrinsic values th a t can 

on ly  be a rticu la ted  In th e ir c o n trib u tio n  to  social, cu ltu ra l, psychological and 

aesthetic needs. It Is on ly  th ro u g h  th is  recogn ition  th a t a com p le te  assessment 

can be m ade o f the ir va lue to  society.

Population dynamics
One o f th is century's m ost In trig u in g  and Im p o rta n t p opu la tion  trends has 

been hum an m ig ra tio n  to  the  coast. Indeed, the  present p o pu la tion  o f coastal 

areas exceeds the  to ta l g loba l p o p u la tio n  o f ju s t f if ty  years ago (Bowen and 

Crumbley, 1999). R igorously constructed  estim ates vary w idely, b u t It can be 

safely assumed th a t be tw een one -qua rte r and one -h a lf o f the  g lobal hum an 

popu la tion  lives w ith in  the  coastal zone (H lnrlchsen, 1998; GESAMP, 2001; 

Shuvall, 2001; NO AA, 2005). The m ost rigorous assessment to  date gives an 

estim ate at th e  low er end o f th is  range. Elowever, It com bines various data 

sources fo r  a com m on base year (1990), m eaning th a t th is estim ate  does no t 

Include recent m ig ra tio n  to w a rd  th e  coast (Small and Nichols, 2003).

IOC Manuals and Guides MG



In some Instances, p opu la tion  g ro w th  rates (from  bo th  m ig ra tion  and Ind ig ­

enous g ro w th ) In coastal areas are several tim es grea te r than  na tiona l g ro w th  

rates (NO AA, 1998). This coastal m ig ra tion  also represents a s ign ifican t cu l­

tu ra l tran s fo rm a tio n . M ost o f th is m ig ra tio n  also represents a m ove fro m  rural 

to  urban environm ents. Today, 14 o f the  w o rld 's  largest cities are coastal. The 

descrip to r "m e g a c ltle s " characterizes cities w ith  popu la tions In excess o f 10 

m illion  and th e  un ique problem s, Includ ing env ironm en ta l, th a t evolve from  

them  (W orld  Bank, 1992).

The concentra tion  o f hum an p opu la tion  In coastal cities Is w e ll Illustrated by 

China. In a coun try  o f nearly 10 m illion  km 2, close to  6 0 %  o f th e  p opu la tion  

lives In 12 coastal provinces, a long th e  Yangtze River valley and In tw o  coastal 

m un ic ipa lities -  Shanghl and T ianjin  (H lnrlchsen, 1998).

These trends n o t on ly  mean an Increased absolute p opu la tion , b u t also high 

p o pu la tion  densities In the  coastal cities. For Instance, a long th e  Chinese coast, 

p o pu la tion  densities average be tw een  110 and 1 ,6 00 /km 2, w ith  Shanghl hav­

ing densities above 2 ,000 . M any o f the  env ironm enta l stressors Imposed on 

coastal systems result fro m  high p o pu la tion  densities.

The ICOM process should ensure th a t p o pu la tion  dynam ics and cu ltu re  values 

are considered and th e ir  Im plications are linked to  ou r unders tand ing  o f the ir 

po ten tia l Im pacts on coastal and ocean ecosystems.

5 .3  5odoeconom ic indicators

M any o f the  goals and objectives o f ICOM relate to  socioeconom ic aspects 

such as live lihoods, fo o d  security, hum an hea lth, m onetary, and o the r ben ­

efits. Socioeconom ic Indicators provide a useful means to  represent the  h u ­

man co m p o n e n t o f coastal and m arine systems, as w e ll as a useful to o l In the  

deve lopm en t o f ICOM  strategies and projects. They are used to  repo rt and 

measure hum an activities and cond itions  In the  coastal zone, and to  assess the  

socioeconom ic Impacts o f ICOM  e fforts .

Socioeconom ic Indicators a llo w  ICOM m anagers to : (I) Incorporate  and m o n i­

to r  th e  concerns and Interests o f stakeholders In the  m anagem ent process; (¡I) 

evaluate the  Impacts o f m anagem ent decisions on stakeholders; (III) d e m o n ­

strate the  socioeconom ic va lue o f coastal and m arine areas and the ir resourc­
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

es; and (lv) assess th e  costs and benefits  o f using coastal and m arine areas and 

th e ir  resources.

The suite o f suite o f Ind icators presented In th is chap te r relate specifically to  

th e  goals and objectives th a t are set o u t at the  s ta rt o f th is chapter. It Is Im ­

p o rta n t to  note, however, th a t these Ind icators could nonetheless be used to  

track  progress to w a rd  a d iffe re n t set o f ob jective  sta tem ents, as long as those 

objectives are w ith in  th e  same general categories.

Economic indicators
Regardless o f the  specific goals and objectives o f any particu la r ICOM pro ject, 

there  are th ree  key Indicators w h ich  provide relevant In fo rm a tion  fro m  and 

econom ic perspective fo r ICOM:

•  Total econom ic value: Includes bo th  gross value and net va lue (value added), 

and should be de te rm ined  fo r  all m arine-re la ted activities In the  ICOM  area

•  Total em p loym en t: Includes b o th  econom ic value o f em p lo ym e n t and the 

num ber o f persons em ployed; and

•  D irect Investm ent: Includes private  sector Investm ent, pub lic  sector Invest­

m en t and d irec t fo re ign  Investm ent.



ind icators

These th ree  ind ica tors are "co m p a n io n  in d ica to rs ", each p rov id ing  a com p le ­

m entary  p ic tu re  o f the  m arine-re la ted  econom ic activ ity  in th e  ICOM area. 

To be m ost effective, each o f these ind ica tors should be developed fo r  the  

fo llo w in g  m ain categories In order to  provide a com prehensive p ic tu re  o f the  

econom y o f th e  ICAM  area:

1 ) For the  coastal zone (tha t Is, land-based activities d e penden t on th e  m arine 

env ironm ent), e.g., fish and seafood processing; tou rism  and recreation 

(local and visitors); p o rt and sh ipp ing  (people and goods) activities, inc lud ­

ing sh ip -bu ild ing ; o th e r activities th a t are "w a te r-d e p e n d e n t" .

2) For the m arine env ironm en t (ou t to  the boundary o f the  EEZ or the  con tinen ­

tal shelf):

a) Living resource exp lo ita tion , e.g., fish ing  (com m ercia l, recreational, 

artisanal); aquacu ltu re  and m aricu ltu re ; m arine p lan t harvesting; phar­

m aco log ica l or genetic.

b) N on-liv ing resource exp lo ita tion , e.g., o ffshore  oil and gas indus­

try; sand, gravel and m ineral (e.g., salt) extraction.

c) N on-consum ptive use, e.g., e lectric ity  genera tion  fro m  w in d , tida l 

or w ave  energy.

Environm ental indicators
As discussed previously In this chapter, the environm ental indicators, from  a socio­

econom ic perspective, focus on hum an activity In the ICOM area. A n underlying 

concept is th a t human activities In the coastal zone should be managed; at the 

very least, the  potentia l fo r negative effects should be examined. Implicit in the 

concept o f m anagem ent is th a t m anagem ent plans fo r hum an activities (such as 

fisheries m anagem ent plans) are based on an im plicit or explicit analysis o f the 

effects o f th a t activity on the marine environm ent. W hile  one e lem ent is focused 

on the collection o f in fo rm ation  on the p roportion  o f hum an activities th a t have 

m anagem ent plans, it is recognized th a t no t all activities have m anagem ent plans. 

In this case, in fo rm ation  should be collected on other actions th a t provide an as­

sessment o f the Impact o f the activity, e.g., a project EA or SEA.

O ther particu la r env ironm enta l m anagem ent objectives th a t may be consid­

ered in th is con tex t o f m anag ing  hum an activities Include:

•  M in im iza tion  o f hum an im pacts such as h a b ita t loss /fragm enta tion  (espe­

cially in b io log ica lly  sensitive and p roductive  areas), loss o f perm eable sur­

LILI

face and g ro u n d w a te r dep le tion  by changes in land use/land cover patterns 

and au tho rized  use o f th e  coastal and m arine env ironm ent;

•  M in im iza tion  o f changes to  coastal s torm  p ro tec tion  (loss o f natura l ba rri­

ers such as coastal w e tlands  and sand dunes) by physical a lte ra tion  to  the 

coastline;

•  Physical a lte ra tion  o f the  ben th ic  env ironm en t (e.g., th o u g h  d redg ing  or 

dum p in g , or th ro u g h  b o tto m -tra w lin g  or o the r ben th ic  Im pact fish ing  prac­

tices) should be done in considera tion  o f cos t-bene flt analysis th a t includes 

the  long -te rm  and secondary im pacts d irectly  or ind irectly  associated w ith  

the  d isturbance.

Public health and safety indicators
An overall ob jective  o f ICOM  is th a t pub lic  health  and safety risks d irectly  or 

Ind irectly associated w ith  land-based, coastal and ocean activities are reduced. 

As ind ica ted previously, m any aspects o f pub lic  health  and safety are closely 

related to  the  env ironm enta l d im ensions, particu la rly  related to:

•  M in im iza tion  o f p o in t and n o n -p o in t sources o f p o llu ta n t discharges to  

coastal and ocean areas; and

•  Separation o f trea tab le  and non-trea tab le  po llu tan ts , and rem oval o f non- 

trea tab le  po llu tan ts  fro m  the  discharge, w h e re  discharges are m ade or au­

thorized .

Add itiona lly , it is also necessary to  m on ito r natura l sources o f ha rm fu l toxins. 

It is genera lly accepted th a t pub lic  and private  in fras truc tu re  in th e  ICOM area 

should be positioned  so as to  m in im ize  hum an and pub lic health  and safety 

risks associated w ith  the  m arine env ironm en t. As recent events rang ing  from  

w e a th e r related disasters to  tsunam is arising fro m  m arine earthquakes have so 

trag ica lly  dem onstra ted , th e  im pact on hum an lives, p roperty  and live lihoods 

can be enorm ous.

Two ind icators (Annex IV) are suggested fo r track ing  th e  socioeconom ic conse­

quences associated w ith  these or sim ilar objectives:

•  Disease and illness: a measure o f th e  e x ten t to  w h ich  hum an health  has 

been negative ly a ffected  by the  w a te r and species qua lity  in the  m arine 

env ironm ent; and
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•  W ea ther and disaster: a measure o f the  exten t to  w h ich  hum an lives and 

p roperty  are a ffec ted  by w e a th e r and m arine disaster events.

Social cohesion and cultural in tegrity  indicators
As pa rt o f the  broader social d im ension , p o pu la tion  dynam ics m ust be given 

particu la r focus because o f Its Im p o rta n t e ffects on coastal areas. U nders tand ­

ing the  Im portance  o f the  hum an linkage to  the  coastal and m arine env iron ­

m en t Is Im p o rta n t fo r overall m anagem ent purposes, and fo r  creating w ith in  

th e  p opu la tion  (and governm ents) an em pirica l sense o f the  Im portance  o f 

th e  area. It should also be no ted  th a t the  d is tribu tio n  and changes in popu la ­

tio n  density and In th e  com position  o f th e  p opu la tion  can be as im p o rta n t, or 

m ore im p o rta n t than , th e  to ta l popu la tion . There are tw o  im p o rta n t trends 

th a t should be considered: on the  one hand, the  spread o f po p u la tio n  in to  

previously un inhab ited  areas can increase the  destruc tion  and fra g m e n ta tio n  

o f coastal habitats, con tam ina te  coastal w a te rs  w ith  a varie ty  o f po llu tan ts  

and sub ject n ew  resources to  exp lo ita tion ; on th e  o the r hand, the  dynam ics o f 

urban g ro w th  and concentra ted  urban spraw l bring w ith  them  a series o f very 

d iffe re n t social, econom ic and env ironm enta l challenges th a t ICOM m anagers 

need to  consider and deal w ith .

It is also im p o r ta n t th a t  th e  IC O M  process considers th e  social a tta c h m e n t 

to  th e  m arine  and coastal e n v iro n m e n t -  in e ffe c t, th e  in trins ic  "v a lu e "  

th a t  th e  p o p u la tio n  derives fro m  th e  m arine  e n v iro n m e n t. This inc ludes 

th e  h is to rica l co n n e c tio n  to  th e  m arine  e n v iro n m e n t (e .g ., th e  n u m b e r o f 

g e n e ra tio n s  fa m ilie s  have lived in p ro x im ity  o r co n n ec te d  to  th e  m arine  e n ­

v iro n m e n t), b u t w ill also inc lude  concepts  such as th e  e x te n t o f  access th a t 

th e  p o p u la tio n  has to  th e  m arine  and coastal area -  e ith e r physical access 

o r access to  th e  resources.

The Inco rpo ra tion  o f trad itio n a l ecologica l know ledge  in to  the  ICOM process, 

and w h e th e r th e  ICOM  process is accessible to  th e  local p opu la tion  fro m  a 

lingu istic  perspective (e.g., m eetings held in the  language o f the  local po p u la ­

tion ; docum en ts  produced in a language used by th e  local popu la tion ) are also 

im p o rta n t considerations.

Some relevant ind icators th a t are presented on these d im ensions are m arine 

dependency; pub lic access; trad itio n a l know ledge  and practice; and, p ro tec­

tio n  o f coastal heritage resources.
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5 M Selection of socioeconomic indicators
Because ICOM is based on th e  concept o f sustainable deve lopm ent, th e  selec­

tio n  o f socioeconom ic Indicators should relate to  each o f th e  pillars o f susta in­

able deve lopm en t -  econom ic, env ironm enta l, and socia l/cu ltu ra l dim ensions. 

ICOM  socioeconom ic ind ica tors are designed to  measure the  co nd ition  o f and 

trends related to  th e  hum an co m p o n e n t o f th e  ecosystem, inc lud ing  the  eco­

nom ic  and social benefits hum ans derive fro m  the  ecosystem and the  stresses 

th a t hum an activ ity  places on the  ecosystem in pu rsu it o f those benefits.

S ocioeconom ic ind ica tors should:

•  Provide in fo rm a tio n  on e ither a cost or a b e n e fit basis, i.e., the  cost o f an 

action  or Inaction, or the  b e n e fit derived fro m  tak ing  an action , or both;

•  Include bo th  d irec t and ind irec t societal costs and benefits ("e x te rna litie s "); 

and

•  Be am enable  to  p rov id ing  and track ing  in fo rm a tio n  on bo th  long -te rm  and 

sho rt-te rm  costs and benefits.

This section provides a step-by step gu ide fo r  the  selection o f socioeconom ic 

Indicators th a t are m ost re levant to  ICOM.

S te p  1 Delineate the  boundaries

To be m ost effective, the  socioeconom ic ind ica tors should relate to  the  same 

m anagem en t u n it or area as th e  governance and ecologica l ind icators. Some 

o f th e  fac to rs  th a t need to  be considered In all cases include sc ientific  de ter­

m ina tion  o f th e  ecologica l region(s) -  oceanograph ic and b io log ica l charac­

teristics -  re levant legal and po litica l boundaries, boundaries o f h istorical and 

trad itio n a l use, as w e ll as m anagem ent zon ing. A n o th e r im p o rta n t consid­

e ra tion  may be boundaries used fo r existing data co llection  processes, since 

reliable data are required to  su p p ort th e  ICOM  process and the  deve lopm ent 

o f re levant indicators.

S te p  2 Ide n tify  the  critical parameters th a t characterize the  socioeconomic 
env ironm en t

Each ICOM area w ill have a un ique  com b in a tio n  o f hum an activity. However, 

ICOM  m anagers should consider the  general c lassification system fo r  econom ic
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activities (land-based activities and m arine-based activities) described above fo r 

iden tify ing  th e  critical param eters th a t de fine  the  socioeconom ic environm ent. 

The activities th a t are tak ing  place in the  ICOM area can then  be placed in to  

th is  general scheme. For some o f the  social com ponents, the  best w a y  o f char­

acteriz ing the  area may be area-based rather than  activity-based; m any o f the 

social ind icators relate to  nature  as w e ll as trends in p o pu la tion  d is tribu tion .

S te p  3 Build goals and objectives th ro u g h  an in teg ra ting  and engagem ent 
process

The selection o f a fina l p rio rity  list o f ind icators should begin w ith  an estab­

lished set o f goals and objectives. These goals and objectives are developed 

w ith  the  synergies be tw een  socioeconom ic and coastal and m arine env iron ­

m enta l dynam ics in m ind.

It is im p o rta n t to  engage the  stakeho lder co m m u n ity  in se tting  the  p rogram m e 

goals and objectives and to  assess the ir preferences w ith  respect to  th e  value 

o f ind iv idua l ind icators in m easuring progress tow a rds  achieving these goals. 

The process may be designed to  deve lop a ranking  o f the  m ost im p o rta n t in d i­

cators th a t can be used to  evaluate measures o f change in, and the re fo re , the  

level o f success in m eeting  socioeconom ic goals.

The process begins w ith  the  a rticu la tion  o f th ree  lists:

List 1. describes th e  regional stakeho lder co m m u n ity  w ith  a vested in terest 

in ICOM  prog ram m e success. The classification approach described in 

Step 2 w ill fa c ilita te  th e  deve lopm en t o f th is  list;

List 2. a rticu la tes b o th  the  overall goals and m ore precise and measurable 

p rog ram m e objectives;

List 3. gives details o f cand idate  ind ica tors to  de tec t ach ievem ent o f p ro ­

g ram m e goals.

W ith  the  th ree  lists in hand, several questions are addressed in link ing  vested 

s takeholders and p rog ram m e goals and the  re lationsh ip  be tw een  ind icators 

and goals:

For the  goa l/ob jec tive  setting  stage:

Which goals and objectives best reflect the aspirations o f  citizens and residents 
o f  this area, and over w ha t tim e frame?

4 6

Which goals and objectives best reflect the aspirations o f  users o f  the coastal and  
marine environment, and over w hat time frame?
Which o f  these goals is most im portant in meeting stakeholder interests and  
needs?
The summary table at the start o f this chapter provides examples o f the  types o f 

goals and objectives th a t may be considered.

S tep  4  Identify  indicators th a t measure change in the  objectives

Indicators o f critical socioeconomic change need to  be identified and linked to  the 

goals and objectives o f the  ICOM programme. In some cases, certain indicators are 

related to  more than one objective (Figure 5-1), thus providing additional means o f 

verification o f progress.

Some relevant questions to  help guide the selection o f indicators include:

Which indicator w ill best a llow  measurement o f  change in this programme goal? 
W hich in d ica to r provides the greatest value to  the largest nu m be r o f  stake­
holders?
For the indicator developm ent stage:

What are the parameters o f  m ost relevance to the local circumstances and for 
which data are available, o r for which a data collection process could reasonably 
be instituted?

A  menu o f socioeconomic indicators and their parameters are given in Table 5-1. 

Further details on these indicators are described in Annex IV. These indicators can 

be adapted to  local circumstances.

S tep  5 Rank indicators th a t provide the greatest value to  a broad num ber o f 
objectives

All efforts in integrated m anagem ent w ill face varying degrees o f financial or hu­

man resource constraints. Given the complexity o f the issues faced by managers, 

the need to  prioritize indicators appears clear. Scarce resources should be expended 

on those indicators producing the greatest value to  the broadest num ber o f needs. 

Socioeconomic indicators should also be ranked according to  the to ta l value they 

provide to  the stakeholder community. The aim is to  develop an indicator menu 

specifically tailored to  the national, regional and local constraints and issues.
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This approach fo r the selection o f indicators represents the confluence o f several 

international e fforts th a t share the same goals as this guidebook. In particular, the 

e ffo rt to  rank indicators in order to  maximize value to  the user com m unity and to  

enhance the sustainable m anagem ent o f coastal systems is draw n from  w o rk  first 

proposed by the Coastal Panel o f the Global Ocean Observing System (IOC, 2003b; 

IOC, 2005). Refinements to  this approach and initial efforts to  establish a means to  

incorporate socioeconomic indicators is available on the In ternet (h ttp ://w w w .phys. 

ocean.dal.ca/~lukeman/COOP/). The e ffo rt to  establish specific indicators based 

on the DPSIR fram ew ork draws on the results o f the international w orkshop (The 

Role o f Indicators in Integrated Coastal M anagem ent) held in O ttaw a during 2002. 

These initiatives illustrate the continu ity o f e ffo rt and approach th a t is needed fo r 

general acceptance o f the use o f indicators in coastal management.

5.5  Measurement of socioeconomic indicators

Detailed in form ation on measurement o f individual indicators is provided in the in­

fo rm ation  sheets fo r each indicator in Annex IV. There are, however, some general 

observations w ith  respect to  socioeconomic indicators th a t should be considered 

and are discussed below.

Availab ility  o f Inform ation: Unlike scientific data required fo r many o f the eco­

logical indicators, or new  surveys th a t may be required to  collect in form ation fo r 

governance indicators, one o f the unique aspects related to  the developm ent o f 

socioeconomic indictors (particularly the econom ic dimension) is th a t the basic in­

fo rm ation  is usually already available (most often collected by governm ent agen­

cies). Thus, the challenge is no t the availability o f in form ation, but access to  existing 

in form ation, and compiling th a t data in a w ay th a t is m ost useful to  the ICOM 

process. For social indicators, however, it is less likely th a t the in form ation w ill be 

readily available and w ill o ften require new  data collection efforts.

"Rolling up " in form ation: In recent years, several countries have embarked on 

national indicator projects, o ften dealing w ill social, econom ic and environmental 

indicators relevant to  the ICOM process. In designing ICOM indicators suites, con­

sideration should be given to  ho w  local and regional ICOM indicators can be fitted  

in to these larger national efforts. W herever practicable, local/regional ICOM indica­

tors should be constructed so th a t the in form ation can be rolled-up fo r reporting at 

the  national level (including to  be com patib le w ith  m ultiple ICOM initiatives w ith in  

the country.)
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Distinguishing the ICOM area: A  basic premise o f ICOM indicators is tha t they 

should distinguish the coastal and ocean areas from  other areas w ith in  the country 

or region. This w ill a llow  comparisons at several levels, e.g., between the ICOM 

activities and other non-ICOM  related activities in the local/regional level, and for 

the  ocean and coastal area o f a country generally in relation to  the overall national 

accounts to  the tota l economy.

P artic ipation/Buy-in/U tility : Because in many cases ICOM managers w ill be de­

pendent on data from  stakeholders and users o f the coastal and marine environ­

m ent, securing their active participation in the process at the outset w ill facilitate 

subsequent data collection efforts. Moreover, the participation o f stakeholders w ill 

help ensure tha t the e ffo rt o f developing and using indicators w ill be focussed on 

those indicators tha t have the greatest u tility  to  the greatest num ber o f people.

Display and d istribu tion: W hile many indicators rely on numerical data fo r their 

construction, the  in form ation should be transformed in to graphical and visual 

displays wherever possible in order to  facilitate analysis and understanding o f the 

in form ation tha t is presented. In particular, internet-based m apping techniques 

can be very effectively (and cost-effectively) used fo r many o f the socioeconomic 

aspects related to  population d istribution and dynamics.

http://www.phys
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F ig u re  5-1 M a tr ix  o f relevance o f ICO M  socioeconom ic indicators  
to  goals and  objectives
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F ig u re  5-1 M a tr ix  o f relevance o f ICO M  socioeconomic indicators to  
goals and objectives (c o n tin u e d )

Fe
ca

l 
co

Hf
or

m
 

co
un

ts

Da
ys

 
of

 
be

ac
h 

cl
os

ur
e

Ex
te

nt
 

of
 

co
nt

am
in

at
ed

 
sp

ec
ie

s

Ex
te

nt
 

of
 

co
nt

am
in

at
ed

 
w

a
te

r

S
ea

fo
od

-t
ra

ns
m

itt
ed

 
Ill

ne
ss

es

E
co

no
m

ic
 

va
lu

e 
of

 
los

s 
fro

m 
m

ar
in

e 
w

e
a

th
e

r

Liv
es

 
lo

st
 

fro
m 

w
ea

th
er

 
& 

m
ar

in
e 

di
sa

st
er

s

R
es

id
en

t 
& 

to
ta

l 
(s

ea
so

na
l) 

p
o

p
u

la
tio

n

D
eg

re
e 

of
 

pu
bl

ic
 

ac
ce

ss

E
co

no
m

ic
 

de
pe

nd
en

cy

S
oc

ia
l 

de
pe

nd
en

cy

P
hy

si
ca

l 
ac

ce
ss

E
co

no
m

ic
 

ac
ce

ss

Li
ng

ui
st

ic
 

di
ve

rs
ity

T
ra

di
tio

na
l 

lan
d 

& 
w

at
er

 
te

nu
re

La
nd

s 
& 

w
at

er
s 

m
an

ag
ed

 
or

 
co

-m
an

ag
ed

 
by

M
ov

em
en

t 
aw

ay
 

of
 

In
di

ge
no

us
 

an
d 

lo
ca

l 
co

m
-

E
st

ab
lis

hm
en

t 
& 

Im
pl

em
en

ta
tio

n 
of

 
fa

vo
ra

bl
e

Ac
ce

ss
 

to 
tr

a
d

iti
o

n
a

l 
co

as
ta

l 
& 

m
ar

in
e 

re
so

ur
ce

M
an

ife
st

at
io

ns
 

of
 

tr
ad

iti
o

n
a

l 
kn

o
w

le
d

g
e

N
um

be
r 

& 
ty

pe
 

of
 

co
as

ta
l 

he
rit

ag
e 

re
so

ur
ce

s

Pe
rc

en
ta

ge
 

of
 

co
as

ta
l 

he
rit

ag
e 

re
so

ur
ce

s 
th

at
 

ar
e

Pe
rc

en
ta

ge
 

of
 

co
as

ta
l 

he
rit

ag
e 

re
so

ur
ce

s 
th

at
 

ar
e

Us
e 

of
 

cu
ltu

ra
l 

he
rit

ag
e 

re
so

ur
ce

s 
& 

m
os

t 
vi

si
te

d

G oal O bjectives SE 7 SE 8 SE 9 SE 10 SE 11 SE 12 SE 13

A  hea lthy and 
productive  econom y

M axim iz ing  econom ic deve lopm en t
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env ironm en t Reduce the  vo lum e o f In tro d u c tio n  o f all types o f 
p o llu tan ts

Public health  and 
safety

Protect hum an life and pub lic  and private  p roperty
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T ab le  5-1 G oal, ob jectives and socioeconom ic (SE) o r Q u a lity  o f life  indicators and param eters

Goals O bjectives Ind icato rs  and  p aram ete rs

A  healthy
and p roductive  econom y

M axim ize econom ic deve lopm en t
SE 1 Total econom ic v a lu e

• Value o f living resources
• Value o f non -liv ing  resources
• Value o f non -consum ptive  uses
• Econom ic va lue-added
• Value o f exports
• M anagem en t and adm in is tra tion  costs

SE 2 D irect in v e s tm e n t
• Investm ent by g ove rnm en t
• Private sector Investm ent
• Foreign d irec t Investm ent

Increase em p loym en t
SE 3 Total e m p lo y m e n t

• N um ber em ployed
• E m ploym ent payroll value
• Same sub-categories as to ta l econom ic value

Foster econom ic d ivers ification
SE 4  Sectoral d ive rs ifica tio n

• Land-based activities dependen t on the  m arine env ironm en t
• A ctiv ities In the  ICOM  area o u t to  the  boundary  o f the  EEZ or the  con tinen ta l shelf
• N on-liv ing  resource exp lo ita tion
• N on-consum ptive  use

A  hea lthy 
and p roductive  
env ironm en t

M in im ize  h a b ita t destruc tion  and 
a lte ra tion  fro m  hum an pressures

SE 5 H u m an  pressures on h ab ita ts
• Land use/land cover pa tterns and com pos ition
• Population density
• Extent o f hard-surface areas
• H lgh -lm pact fish ing  gear/practices
• D um ped and dredged m ateria l

Reduce the  vo lum e o f In tro d u c ­
tio n  o f all types o f po llu tan ts

SE 6 P o llu tan ts  and  in trod uctio ns
• Population served by w as te w a te r tre a tm e n t
• Vo lum e, number, and type  o f po ln t-source  discharges
• N on-po ln t-source  n u tr ie n t load ing
• D ischarged sedim ents and nu trien ts
• Vo lum e o f ballast and b ilge  discharge
• L itte r and debris
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T ab le  5-1 G oal, objectives and socioeconom ic (SE) o r Q u a lity  o f life  indicators and p aram eters  (continued)

Goals O bjectives Ind icators  and  p aram eters

Public health 
and safety

Protect hum an life and public 
and private p roperty

SE 7 D isease and  illness
• Fecal co llfo rm  counts
• Days o f beach closure
• Extent o f con tam ina ted  species
• Extent o f con tam ina ted  w a te r
• S ea food-transm itted  Illnesses

SE 8 W e a th e r  and  d isaster
• Econom ic va lue o f loss fro m  m arine w ea ther-re la ted  events
• Lives lost fro m  w e a th e r and m arine disasters

Social cohesion M ain ta in  equ itab le  popu la tion  
dynam ics

SE 9 P o pu la tio n  dynam ics
• Degree o f pub lic  access
• Resident and to ta l (seasonal) popu la tion

SE 10 M a r in e  d ep e n d e n c y
• Econom ic dependency
• Social dependency

SE 11 Public access
• Physical access
• Econom ic access

C ultu ra l In tegrity M a in ta in  cu ltu ra l In tegrity

SE 12 T rad itio n a l k n o w le d g e , in n o v a tio n s  and  practices /  c u ltu ra l in te g r ity
• L inguistic d iversity
• T raditional land and w a te r tenure
• Lands and w a te rs  m anaged or co-m anaged by Ind igenous and local com m unities
• M ovem en t aw ay o f Ind igenous and local com m un ities
• Establishm ent and Im p lem en ta tion  o f favourab le  gove rn m e n t policies and program m es
• Access to  trad itio n a l coastal and m arine resource rights
• M an ifes ta tions o f trad itio n a l know ledge

SE 13 P ro tection  o f  coastal h e r ita g e  resources
• N um ber and type  o f coastal heritage  resources Identified  and assessed
• Percentage o f coastal heritage  resources th a t are p ro tected
• Percentage o f coastal heritage  resources th a t are vu lnerab le  or being dam aged because 

o f natura l and hum an facto rs
• Use o f cu ltu ra l heritage resources and m ost visited sites
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6.1 Introduction

This chapter provides a practical gu ide  to  tes t th e  ind ica tors proposed in the  

previous chapters. The gu ide  builds upon th e  approach ou tlined  in Pomeroy 

e t al. (2004, p. 1-44) and provides fo u r stages fo r co nduc ting  the  tes t (Figure 

6-1). The app lica tion  o f th is gu ide  is illustra ted using th e  tes t case studies.

F ig u re  6-1 Steps in th e  im p lem en ta tio n  o f th e  ICO M  indicators tes t

Stage A
Selecting the 
ind ica tors fo r 
the  test

Stage B
Planning the 
tes t o f the 
ind ica tors

Stage C
C onducting  
the  test

Stage A
C om m un i­
cating results 
fro m  the  test

Summary o f test case studies
The location o f th e  study areas is show n on the  m ap in Figure 6-2.

•  Canada, Eastern Scotian Shelf Integrated Managem ent (ESSIM) Init iative 
( Lead agency: Departm ent o f  Fisheries and Oceans)

The ESSIM In it ia t iv e  w as  la u n ch ed  in 1 998 , and encom passes an area o f 

a p p ro x im a te ly  3 2 5 ,0 0 0  k m 2, e x te n d in g  fro m  12 n a u tica l m iles to  th e  C a­

nad ian  EEZ. The ESSIM In it ia t iv e  is a c o lla b o ra tiv e  ocean m a n a g e m e n t and 

p la n n in g  process be ing  led and fa c ilita te d  by th e  D e p a rtm e n t o f  Fisheries 

and O ceans, C anada (DFO) u n d e r C anada 's O ceans A c t. The p rim a ry  a im  

is to  d e ve lo p  and im p le m e n t an In te g ra te d  O cean M a n a g e m e n t Plan fo r  

th is  la rge  m a rin e  reg io n . This m u lti-ye a r, s tra te g ic  level p lan  w ill p ro v id e  

lo n g -te rm  d ire c tio n  and a co m m o n  basis fo r  in te g ra te d , ecosystem -based  

and a d a p tiv e  ocean m a n a g e m e n t. The ESSIM p la n n in g  process invo lves 

a b road  range  o f  in te res ts , in c lu d in g  g o v e rn m e n t, F irst N a tio n s , ocean 

in d u s try  and resource  users, e n v iro n m e n ta l co n se rva tio n  g ro u p s , coasta l 

c o m m u n it ie s  and u n ive rs ity  researchers. (W a lm sley and A rb o u r, 2005).
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• Chile, Na t iona l  Policy f o r  th e  Coastal Fringe (Lead agency: Undersec­
re ta ry  o f  th e  Navy)

C h ile  en te re d  a n e w  stage  in m a n a g e m e n t o f  its coasta l and m a ritim e  

areas th ro u g h  th e  N a tio n a l C oas tlin e  Use Policy c o n tro l o f  th e  C h ilean  l i t ­

to ra l, e ffe c tive  th ro u g h  Executive O rde r N° 4 7 5  o f 1994. This in s tru m e n t 

c rea ted  a d e c is io n -m a k in g  a u th o r ity  th a t  em braces several p u b lic  and p r i­

va te  ac to rs  dea lin g  coasta l conce rns. It also in co rp o ra te s  th e  co n c e p t o f 

m a n a g e m e n t d e c e n tra liz a tio n  to  es tab lish  a z o n a tio n  in th e  reg io n a l use 

o f coasta l areas th ro u g h  th e  d e v e lo p m e n t o f  a te rr ito r ia l p la n n in g  p ro ­

cess th a t  inc ludes th e  spa tia l expression  o f  e co n om ica l, socia l, cu ltu ra l 

and e n v iro n m e n ta l po lic ies . N a tu ra l co n se rva tio n  areas, c u ltu ra l h e rita g e  

and da n ge r zones are also cons ide red . This te r r ito r ia l p la n n in g  a llo w s  fo r  

th e  su s ta inab le  e x p lo ita tio n  o f n a tu ra l resources and fo r  th e  h a rm o n io u s  

d e v e lo p m e n t o f  to u ris m , and in d u s tr ia l and e co n om ic  ac tiv itie s . (N a tion a l 

C om m iss ion  on th e  Use o f  th e  C h ilean  C oastline , 2006).

• China, X iam en  ICM Pro ject (Lead agency: X iam en  Ocean and Fisher­
ies Bureau)

Before  th e  1980s, la rge-sca le  re c la m a tio n  o f  nearsho re  areas in X iam en  

s ig n if ic a n tly  a lte re d  its coasta l e n v iro n m e n t. In th e  1980s, th e  S ta te  C o u n ­

cil o f  th e  People's R epublic o f  C h ina  dec la red  X iam en  a Special Econom ic 

Zone. S ubsequently , th e  so c io e co no m ic  g ro w th  o f  X ia m e n  M u n ic ip a lity  

increased due  to  its p o licy  o f  b u ild in g  X iam en  in to  "a  m o d e rn , in te rn a ­

t io n a l, m a r itim e  and scenic c ity " .  This p o licy  has set n e w  re q u ire m e n ts  fo r  

th e  use and m a n a g e m e n t o f  X iam en 's  na tu ra l resources, p a rt ic u la r ly  its 

coasta l lands and w a te rs . The p ro je c t w as o p e ra tio n a liz e d  in 1994  w ith  

th e  X iam en  M u n ic ip a l G o v e rn m e n t as th e  lead im p le m e n tin g  agency and 

th e  M a rin e  M a n a g e m e n t D iv is ion  as th e  o p e ra tio n a l arm . (X iam en  Task­

fo rce  o f  th e  A p p lic a tio n  o f  th e  IOC P landbook fo r  M easu ring  th e  Progress 

and O u tco m e s  o f In te g ra te d  C oasta l and Ocean M a n a g e m e n t, 2006).

• France, Thau Lagoon In te g ra te d  M a n a g e m e n t  Pro ject GITHAU (Lead 
agency: IFREMER)

The Thau Lagoon is a Site o f C o m m u n ity  In te re s t (UNESCO W o rld  H eritage  

site) and represents a fra g ile  and rich coasta l la g o o n  system  ch a rac te rized
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by n u m e ro u s  hu m a n  a c tiv itie s  (e.g. oys te r and m ussel c u ltu re , a rtisana l 

fishe ries , to u ris m , sh ip p in g , u rban  d e ve lo p m e n t, v ineya rds, Industry , the r- 

m allsm ). M a n a g e m e n t invo lves va riou s  issues such as e n v iro n m e n ta l p ro ­

te c tio n , e co n om ic  d e v e lo p m e n t and social equ ity , un su s ta in a b le  pressures 

(such as w astes, w a te rs h e d  c o n ta m in a tio n ), d e v e lo p m e n t o f  h um an  a c tiv i­

ties, p u b lic  ig n o ra n ce  a b o u t th e  ecosystem , as w e ll as th e  im p le m e n ta ­

t io n  o f  m a n a g e m e n t to o ls . IFREMER's app ro a ch  to  th e  te s tin g  o f  in d ica to rs  

does no t depend only on a scientific approach and Involves all coastal stakeholders. 

The w o rk  plan is based on the inventory and analysis o f available indicators.

•  Denmark/Germany/Netherlands, Tri lateral Wadden Sea Cooperation 
(Lead agency: Wadden Sea Common Secretariat)

D enm ark, G erm any and the  N etherlands share the  W adden Sea, w h ich  is the  

largest unbroken  stretch o f m ud fla ts  w o rld w id e , characterized by a h igh ly  p ro ­

ductive  ecosystem and th e  passing o f 10-12 m illion  m ig ra to ry  birds th ro u g h  

th e  area. The key e lem ents o f the  Trilateral C onservation  and M anagem ent 

in itia tive  are:

(a) Jo in t Declaration, 1982;

(b) Ecosystem A pproach  -  G uid ing princip le;

(c) Jo in t Policy and M anagem en t Plan; and

(d) Trilateral M o n ito r in g  and Assessment Program m e (TMAP).

The W adden Sea Forum (2001) and the  Sustainable Regional D eve lopm ent 

Perspective aim  a t th e  in teg ra tion  and Im p lem en ta tion  o f sectoral strategies, 

th e  in te g ra t io n  o f th e  W a d d e n  Sea and th e  m a in lan d , co o p e ra tio n  w ith  

respons ib le  a u th o r it ie s , h a rm o n iz a tio n  o f  rules and re g u la tio n s , as w e ll as 

th e  in v o lv e m e n t o f  all th e  s take ho ld e rs . (Jong, 2006).

•  Germany, Research f o r  an In teg ra ted  Coastal Zone M a n a g e m e n t  in 
th e  O de r/O dra  Estuary Region Pro ject ( ICZM-Oder) (Lead agency: 
Baltic Sea Research Ins t i tu te )

The p ro je c t s ta rte d  in M ay 2 0 0 4  and is su p p o rte d  by th e  Federal M in is ­

try  o f E duca tion  and Research G e rm any (BMBF). It rep resen ts one  o f  tw o  

n a tio n a l G erm an re fe rence  p ro jec ts  on In te g ra te d  C oasta l Zone M a n a g e ­

m e n t (ICZM ). In 2 0 0 2 , th e  e n v iro n m e n ta l m in is te r o f  th e  fe d e ra l s ta te  

M e c k le n b u rg -V o rp o m m e rn , G erm any, and th e  v ice -m a rsh a ll o f  th e  V o-

5 6

je vo d sh ip  W e s te rn  P om m eran ia , Poland, s igned  th e  R egional A g e n d a  21 

"O d e r L a g o o n ". This R egional A g e n d a  21 m e n tio n s  coasta l zone  m a n a g e ­

m e n t e x p lic it ly  as a m a jo r to p ic  o f  co o p e ra tio n  and fo rm s  th e  co n ce p tu a l 

and spa tia l basis fo r  th is  p ro jec t.

The research area comprises the  d is tric t U ecker-R andow  and O stvorpom m ern , 

and is also the  eastern pa rt o f the  p lann ing  region V o rpom m ern . It extends 

fro m  30 -  60 km  in land to  the  the  inshore coastal w a te rs  and seawards to  a 

distance o f 12 nautical miles. ICZM -O der fo llo w s  the  European W ate r Frame­

w o rk  D irective (WFD) o f 23 O ctober 2000. (Schernewski e t al., 2006).

• Tanzania, Marine and Coastal Environment Managem ent Project 
(MACEMP) (Lead agency: National Environmental M anagem ent Council)

The Tanzania M a rin e  and C oasta l E n v iro n m e n t M a n a g e m e n t P ro ject aim s 

to  s tre n g th e n  th e  sus ta inab le  m a n a g e m e n t and use o f  th e  EEZ, te r r i to ­

rial seas and coasta l resources, re su ltin g  in enhanced  revenue co lle c tio n , 

reduced th re a ts  to  th e  e n v iro n m e n t, b e tte r  live lih o o d s  fo r  p a rt ic ip a tin g  

c o m m u n ltle s ln  th e  coasta l d is tric ts , as w e ll as im p ro ve d  in s t itu t io n a l ar­

ran g e m e nts . The p ro je c t consists o f  th e  fo l lo w in g  ob jec tives:

1) Establish and im p le m e n t a co m m o n  g o ve rn a n ce  reg im e  fo r  th e  EEZ, 

w h ic h  w ill c o n tr ib u te  to  th e  lo n g -te rm  sus ta inab le  use and m a n a g e ­

m e n t o f  its resources;

2) Establish and s u p p o r t a com p re h e ns ive  system  o f  m anaged  m arin e  ar­

eas In th e  T e rrito ria l Seas, b u ild in g  on ICM  s tra teg ies  th a t  e m p o w e r 

and b e n e fit  coasta l c o m m u n itie s ;

3) E m pow er coasta l co m m u n itie s  to  access o p p o r tu n it ie s  to  request, im ­

p le m e n t and m o n ito r  su b -p ro je c ts  th a t  c o n tr ib u te  to  im p ro ve d  liv e li­

hoods and sus ta inab le  m arine  ecosystem  m a n a g e m e n t; and

4) Provide e ff ic ie n t p ro je c t Im p le m e n ta tio n  services.

• T ha i land , Coastal Hab ita ts  and Resource M a n a g e m e n t  (CHARM) 
Pro ject (Lead agency: CHARM EU Team)

The C H AR M  p ro je c t is a Thai g o v e rn m e n t p ro je c t s u p p o rte d  by th e  EU, w ith  

tw o  p ilo t areas cove rin g  5 p rov inces on th e  A n d a m a n  Sea and th e  G u lf o f 

T ha ila n d . The p ro je c t began in N ovem ber 2 0 0 2 . The coasta l co -m a n a g e -
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m e n t f ra m e w o rk  and p rocedures in th e  tw o  p ilo t  areas are des igned  and 

es tab lished  so as to  be rep lica te d  e lsew here  in th e  coun try . Key h a b ita ts  

and  resources o f th e  p ro je c t areas are m angroves, seagrass beds and cora l 

reefs. The overa ll o b jec tives  o f  th is  p ro je c t fo cu s  on th e  sus ta inab le  use o f 

coasta l h a b ita ts  and resources th ro u g h  in s t itu t io n a l s tre n g th e n in g  a t d i f ­

fe re n t g o ve rn a n ce  levels, as w e ll as th ro u g h  c o o rd in a tin g  secto ra l po lic ies. 

Local g o v e rn m e n t agencies are g iven  th e  req u ire d  fin a n c ia l resources. (He- 

no cq ue  and T andavan ltj, 2006).

6 .2  5 ta g e s  in the application of the indicators

Each stage consists o f  a series o f  steps and tasks, and is a cco m p a n ie d  by 

check lis ts  to  v e r ify  progress, as w e ll as by w o rk s h e e ts  and exam ples fro m  

th e  te s t case s tud ies  to  assist w ith  th e  c o m p le tio n  o f  th e  tasks (Table 6-1). 

Som e o f  th e  steps w ill requ ire  spec ific  dec is ions to  be ta ke n  b e fo re  u n d e r­

ta k in g  th e  n e x t step; o th e rs  w ill a llo w  a m ore  fle x ib le  app roach .

STAGE A  -  SELECTING THE IN D IC A TO R S FOR THE TEST

Stage A  is co n ce rn e d  w ith  th e  se lec tion  o f  th e  in d ica to rs  based on th e  

goa ls and ob je c tive s  o f  th e  p ro g ra m m e  o r p ro je c t u n d e r e va lu a tio n , th e  

co n ce p tu a l fra m e w o rk  used fo r  e v a lu a tin g  th e  p ro g ra m m e , as w e ll as on 

th e  fe a s ib ility  o f  in d iv id u a l or g ro u p s  o f  in d ica to rs  

P rog ram m e o r p ro je c t a d va n ce m e n t and a ch ie ve m e n t o f  resu lts  in re la tio n  

to  goa ls and o b jec tives  m ay be exam ined  In re la tio n  to  d if fe re n t types o f 

e va lu a tio n  and th ro u g h  d if fe re n t  co n ce p tu a l fra m e w o rk s  and p ro g ra m m e  

log ic . Key types o f  e va lu a tio n  inc lude :

•  P e rfo rm ance  eva lu a tion s , fo cu s in g  on ach ievem en ts  in re la tio n  to  s ta ted  

goa ls and ob jec tives;

•  M a n a g e m e n t capa c ity  e va lu a tion s , fo cu s in g  on th e  adequacy  o f  In s t itu ­

tio n a l s truc tu res ; and

•  O u tco m e  e va lu a tion s , fo cu s in g  on th e  in te n d e d  and u n in te n d e d  p ro ­

g ra m m e  im pacts .
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B ox 6-1 Types o f conceptual fra m e w o rk s  and th e ir  characteristics fo r  m o n ito ring  and  eva luation

F ra m e w o rk DPSIR Policy cycle Logical fra m e w o rk O utcom e-b ased  approach Ecosystem -based
approach

O bjective To explore re la tion ­
ships betw een 
hum an activities and 
the  env ironm en t

To fo llo w  pro ject 
im p lem en ta tion

To im prove p rogram m e 
Im p lem en ta tion

To enhance p rogram m e 
effectiveness

Identifica tion  o f 
the  m ost im p o rta n t 
ecosystem properties 
and com ponen ts

Focus Environm enta l con ­
sequences o f hum an 
activities

Progression fro m  prepara­
tio n  to  in itia tio n , Im ple ­
m en ta tion , eva luation  and 
ad jus tm en t

Progression fro m  inputs and 
processes to  o u tpu ts , ou tcom e 
and im pacts

Environm enta l, socioeconom ic, 
and ins titu tiona l changes, In tended 
or un in tended , a ttrib u ta b le  to  a 
p rogram m e

Ecosystem proper­
ties and Im pacting 
activities

M e th o d o lo g y Environm ental
m on ito rin g

Internal m on ito rin g Internal m o n ito r in g , evaluations External evaluations Top-dow n and bo t- 
to m -u p  approaches

C onduc t Periodic C on tinuous  and systematic; 
p rogram  m anagem ent

C on tinuous and systematic; 
prog ram m e m anagem ent

Periodic and in -dep th ; external 
evaluations

Periodic

Users Policy-makers, 
general public

Project m anagers Project managers Project m anagers, beneficiaries Project managers

D e p e n d ing  on th e  o b jec tives  and th e  t im e  o f th e ir  c o n d u c t, eva lu a tion s  

can be fu r th e r  c lass ified  as fo rm a tiv e  e va lu a tion s , ca rried  o u t d u rin g  th e  

d e v e lo p m e n t or Im p ro v e m e n t o f  a p ro g ra m m e  fo r  possib le  a d ju s tm e n ts , 

and su m m a tive  eva lu a tion s , ca rried  o u t to  d e te rm in e  th e  e ffica cy  o f a 

p ro g ra m m e  a t Its conc lus ion .

The co n ce p tu a l fra m e w o rk s  used fo r  m o n ito r in g  and e va lu a ting  p ro ­

g ram m es and p ro jec ts  d e te rm in e  th e  type  and focus  o f th e  in d ica to rs . The 

m ain  co n ce p tu a l fra m e w o rk s  —  o fte n  used a t d if fe re n t spatia l and te m p o ­

ral scale —  inc lude :

•  Logica l fra m e w o rk s , fo cu sed  on p ro g ra m m e  in p u ts , processes, o u tp u ts , 

o u tcom e s  and im pacts ;

•  The DPSIR fra m e w o rk , w h ic h  p rov ides a c o n v e n ie n t fra m e w o rk  to  a n a l­

yse linkages a m o n g  so c io e co no m ic  tren d s , e co log ica l p h e no m e n a  and 

in s t itu t io n a l responses;

•  The ICO M  p o licy  cycle fra m e w o rk , fo cu s in g  on th e  im p le m e n ta tio n  o f 

th e  d if fe re n t  steps o f  th e  p ro g ra m m e  o r p ro je c t cycle and th e  re levan t 

p rogress m arkers; and

•  O u tco m e -ba se d  fra m e w o rk s , fo c u s in g  on th e  in te n d e d  and u n in te n d e d  

o n -th e -g ro u n d  e n v iro n m e n ta l, so c io e co no m ic , and in s t itu t io n a l e ffec ts  

o f  p ro g ra m m e s  and pro jec ts .

•  Ecosystem -based m a n a g e m e n t fra m e w o rk , a im in g  a t Id e n tify in g  th e  

m os t im p o r ta n t  ecosystem  p ro p e rtie s  and c o m p o n e n t and  im p a c tin g  

hum an  ac tiv ities .
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D iffe rences  a m o n g  th e  co n ce p tu a l fra m e w o rk s  —  In te rm s o f  ob jec tives , 

focus , m e th o d o lo g y , c o n d u c t and use —  are sum m arized  in Box 6 -1 . It 

shou ld  be n o ted  th a t  no s ing le  fra m e w o rk  m ay be s u ff ic ie n t to  Iso late 

resu lts  and e lu c id a te  th e  v a lid ity  o f  th e  p ro g ra m m e  lo g ic  o f  an IC O M  in te r ­

ve n tio n . A  c o m b in a tio n  o f fra m e w o rk s  is th e re fo re  re co m m en d e d  d e p e n d ­

ing on th e  needs and  th e  In fo rm a tio n  ava ilab le .

The steps invo lved  In S tage A  Inc lude  th e  Id e n tif ic a tio n  o f th e  goa ls and 

o b jec tives  o f  th e  IC O M  p ro g ra m m e  or p ro je c t, th e  se lec tion  and p r io r it iz a ­

t io n  o f  a lim ite d  n u m b e r o f  re la ted  in d ica to rs  and th e  e x p lo ra tio n  o f th e  

possib le  in te ra c tio n s  a m o n g  th e m .

Step A.1 Id en tify in g  goals and objectives

Task a. Id e n t i f y  th e  goals and ob jectives o f  th e  p ro g ra m m e
Id e n tify  th e  goa ls and o b jec tives  o f th e  p ro g ra m m e  u n d e r e va lu a tio n . The 

process assumes th a t  goa ls and o b jec tives  have a t least been e x p lic it ly  

s ta ted ; in th e  best cases, these  w o u ld  have also been d e fin e d  in q u a n t ita ­

tive  te rm s as " ta rg e ts "  a n d /o r in re la tio n  to  te m p o ra l lim its  ( "d e a d lin e s "  

o r " t im e ta b le s " ) .  Goals and o b jec tives  w o u ld  have been expressed In th e  

p ro je c t d o c u m e n t o r IC O M  p lan or p ro g ra m m e .

Task b. List goals and ob jec t ives  using W o rk s h e e t  A-1
List th e  goa ls and o b jec tives  in W o rk s h e e t A-1 In re la tio n  to  th e  key Is­

sues th a t  th e y  address. For som e o r m os t o f th e  o b je c tive s  th e  p ro je c t or 

p ro g ra m m e  d o c u m e n t m ay c o n ta in  a series o f  p e rfo rm a n ce  In d ica to rs  and 

m eans o f  v e r ific a tio n .

Step A .2 Selecting indicators fo r each goal and objective

Task a. Select ind ica to rs  associated w i th  each goal and ob je c t ive  using 
W o rk s h e e t  A-1

Record In d ica to rs  associa ted  w ith  each goa l and o b je c tive  using W o rk ­

shee t A -1 ; in d ica to rs  m ig h t have a lready been d e fin e d  (e .g ., th ro u g h  a 

log ica l fra m e w o rk )  o r chosen fro m  th e  m enu  p ro v id e d  In th e  h a n d b o o k .
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Step A .3 P rioritiz ing  a subset o f indicators

T a s k a . Id e n t i f y  those ind ica to rs  th a t  are re levan t to  m ore  th a n  one 
ob jec t ive

M o s t likely, each o b je c tive  w ill requ ire  th e  m e a su re m e n t o f  m ore  th a n  one 

In d ica to r; likew ise , som e o f  th e  In d ica to rs  w ill be re leva n t to  m ore  th a n  

one  o b je c tive . From  th e  p roposed  lis t, Id e n tify  those  in d ica to rs  th a t  m ea ­

sure progress to w a rd s  a g re a te r n u m b e r o f  goa ls and ob jec tives.

Task b. Assess th e  re levance o f  ind ica to rs  and rate the m  based on the  
c r i te r ia  l is ted in W o rk s h e e t  A-2

A fte r  Id e n tify in g  th e  in d ica to rs , exam ine  and rate  th e m  a cco rd in g  to  th e  

five  c r ite r ia  lis ted  In W o rk s h e e t A -2 .

Task c. P rio r i t ize  a subset o f  ind ica to rs  based on th e  above cr iter ia
It shou ld  be possible to  p rio ritize  a small num ber o f Ind icators based on the ir 

relevance to  goals and objectives, data readiness, fe as ib ility  and o the r criteria . 

Ind ica tors th a t requ ire  th e  co llec tion  o f ne w  data m ay be considered based 

on th e ir  im portance  and /o r cost-effectiveness. Ind icators cou ld  also be p rio r i­

tized  based on th e ir  In terest to  th e  h ighest n um ber o f user groups (see h ttp :/ /  

w w w .phys .ocean .da l.ca /~ lukem an /C O O P / fo r a m e thod  and to o l deve loped 

by th e  Coastal Ocean O bserving Panel o f th e  G lobal Ocean O bserving System 

[GOOS/COOP]).

Step A .4  Id en tify in g  h o w  the  indicators re la te  to  each o th er

Task a. Consider ind ica to rs  in th e  con te x t  o f  a concep tua l f r a m e w o rk
The p r io r it iz e d  in d ica to rs  shou ld  n o t be seen in Iso la tio n  b u t ra th e r w ith in  

th e  c o n te x t o f  a co n ce p tu a l fra m e w o rk  th a t  a llo w s  th e ir  In te rre la tio n s h ip  

to  be exp lo re d . Examples o f co n ce p tu a l fra m e w o rk s  are p rov id e d  (Exam ­

ples A-1 to  A -1 0 ). Som e o f th e  exam ples fo cu s  on a linea r p rog ress ion  

fro m  in p u ts  In jec ted  In to  th e  p ro je c t to  f in a l o u tcom e s  and im pacts ; som e 

fo cu s  on th e  ite ra tive  stages o f an IC O M  In itia tive ; o th e rs  h ig h lig h t re la ­

tio n s h ip s  b e tw e e n  hum an  a c tiv itie s  and th e  s ta te  o f  th e  e n v iro n m e n t.

Task b. Id e n t i f y  th e  co r re la t ions  am o ng  th e  ind ica to rs
By e x p lo rin g  d if fe re n t fra m e w o rk s , It cou ld  be d e te rm in e d  If th e  set o f  p r i­

o r ity  in d ica to rs  se lected  m akes sense as a w h o le . A t  th is  s tage, It Is Im por-
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ta n t  to  d e fin e  th e  p ro je c t log ic  and  iso la te  expec ted  c o rre la tio n s  a m o n g  

th e  In d ica to rs , m ak ing  use o f  th e  m os t a p p ro p r ia te  fra m e w o rks .

As seen In ch a p te r 2, th e  IC O M  process can be analysed by th e  a p p lic a ­

t io n  o f in d ica to rs  In re la tio n  to  Inpu ts , processes, o u tp u ts  and o u tcom e s  

(IPOO, Exam ple A -6 ) a cco rd in g  to  th e  d if fe re n t steps o f th e  p o licy  cycle 

and w ith in  th e  DPSIR fra m e w o rk  (Exam ple A -7  and A -8 ).

W o rksh e e ts  A -3 /I-IV  p ro v id e  a series o f  key q u e s tion s  and check lis ts  fo r  th e  

a p p lic a tio n  o f  g o ve rn a n ce  in d ica to rs  w ith in  th e  f ra m e w o rk  o f  th e  ICO M  

p o licy  cycle.

STAGE B -  P L A N N IN G  THE TEST

Having p rio r it iz e d  th e  Ind ica to rs , it  is necessary to  es tim a te  th e  hum an  and 

f in a n c ia l resources and e q u ip m e n t requ ired  fo r  th e  test. The id e n tif ic a tio n  

o f  th e  ta rg e t aud ience  Is also an Im p o r ta n t fa c to r  In d e te rm in in g  h o w  th e  

te s t w il l be co n d u c te d  and results re p o rte d . D e pend ing  on th e  p rim a ry  

purposes and th e  m od a litie s  o f th e  te s t e va lu a tion , s takeho lde rs  m ay be 

invo lved , n o t ju s t as p rov ide rs  o f  in fo rm a tio n , b u t also In th e  m o n ito r in g  

phase itse lf. A  m o n ito r in g  and  e va lu a tion  fra m e w o rk  is th e n  deve loped , 

w ith  de ta ils  o f th e  in d ica to rs , da ta  c o lle c tio n  m e th o d s  and frequenc ies , 

as w e ll as respons ib ilitie s . The te s t m ay be p lanned  as p a rt o f  an o n g o in g  

m o n ito r in g  and e va lu a tion  process, re ly ing  on key m o n ito r in g  and eva lua ­

t io n  s truc tu res , p rocedures and events, o r as a separa te  exercise. In th e  best 

case, th e  te s t w ill c o n tr ib u te  b o th  an e va lu a tion  o f  past ICO M  ac tiv itie s  and 

a fra m e w o rk  to  enhance ex is ting  m o n ito r in g  and e va lu a tion  processes.

Step B.1 Id en tify in g  sources o f data  fo r the  indicators

Task a. I d e n t i f y  th e  sources o f  da ta  f o r  th e  ind ica tors
Identify  the  sources or repositories o f data fo r each o f the  Indicators. Data may 

be stored in terna lly  in the  agency charged w ith  ICOM or in o ther agencies.

Task b. Assess th e  coverage and q u a l i t y  o f  da ta
For each d a tase t, assess th e  spa tia l and te m p o ra l cove rage , as w e ll as th e  

q u a lity  o f  da ta .
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Step B.2 Assessing hum an and financia l resource needs

T a s k a . D e te rm ine  th e  hum an resources needed fo r  m easur ing  and 
analys ing th e  ind ica to rs

Assess th e  expe rtise  requ ired  to  m easure o r c o m p ile  th e  in d ica to rs , th e  

n u m b e r o f  peop le  to  be invo lved  (d e p e n d in g  on th e  spa tia l and te m p o ra l 

e x te n t o f th e  tes t) and even tua l t ra in in g  needs.

Task b. D e te rm ine  th e  e q u ip m e n t  needed f o r  m easur ing  and analys­
ing th e  ind ica to rs

D e te rm in e  th e  e q u ip m e n t needed to  co lle c t th e  req u ire d  da ta  (e .g ., re n t­

ing o f  boa ts  o r trucks , la b o ra to ry  e q u ip m e n t, e tc.).

Task c. Estimate th e  b u d g e t  needed fo r  a p p ly ing  th e  ind ica to rs
Based on th e  h um an  and fin a n c ia l resources and e q u ip m e n t needed , p re ­

pare a b u d g e t fo r  th e  c o n d u c t o f  th e  tes t. W o rk s h e e t B-1 p rov ides a re fe r­

ence fo r  m ain  ca tego ries  and spec ific  item s o f  cost.

Task d. Assess th e  b u d g e t  needed aga ins t  th e  resources ava ilab le ; d e ­
cide w h e th e r  a d d i t io n a l  resources are to  be secured

A t th is  stage, It w ill be possible to  de te rm ine  w h e th e r existing resources a llo w  

the  tes t to  be undertaken as expected. If resources are n o t su ffic ien t, a reduced 

num ber o f key Indicators may be selected or o the r actions taken  to  secure ad­

d itiona l fu n d ing . An increm enta l approach may be adopted  by lim itin g  the  test 

to  the  Indicators fo r  w h ich  adequate  resources are available, and p lann ing  the 

com p ila tion  and m easurem ent o f add itiona l Ind icators in a second phase.

Step B.3 D eterm in ing  th e  audience fo r the  results from  the  test

Task a. D e te rm ine  th e  aud ience f o r  th e  results o f  th e  tes t
Id e n tify  th e  in te n d e d  rec ip ien ts  o f th e  resu lts  o f  th e  te s t in advance , in 

o rd e r to  fo cu s  th e  te s t and crea te  th e  best c o n d it io n s  fo r  th e  p ractica l 

a p p lic a tio n  o f  th e  results. This m ay be th e  same g o v e rn m e n t agency in 

cha rge  o f  th e  IC O M  in it ia t iv e  o r a w id e r  g ro u p  o f s take ho ld e rs  th a t  have 

p a rtic ip a te d  In th e  c o m p ila t io n  o r m e a su re m e n t o f  th e  in d ica to rs . It is 

use fu l to  exp lo re  all th e  p o te n tia l aud iences th a t  m ay be in te re s te d  in th e  

resu lts and th e  a p p ro p r ia te  fo rm s  o f  c o m m u n ic a tio n  th a t  cou ld  be used 

to  reach th e m .
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Task b. P rio r i t ize  th e  aud ience f o r  th e  results o f  th e  tes t
Select a p rim a ry  ta rg e t aud ience  fo r  th e  resu lts o f  th e  tes t. In a d d it io n  to  

th e  re p o r t due  to  IOC a cco rd in g  to  Its sp e c ifica tio ns , th e  resu lts o f  th e  

te s t shou ld  be c o m m u n ic a te d  to  a p rim a ry  aud ie nce  In a fo rm  su ita b le  

to  s tim u la te  m a n a g e m e n t ac tions. As Ind ica te d  In S tep A .3, th e  COOP 

m e th o d  (h ttp ://w w w .p h y s .o c e a n .d a l.c a /~ lu k e m a n /C O O P /) m ay be su ita b le  

to  d e te rm in e  th e  m o s t re leva n t s ta ke ho ld e rs  fo r  each Issue.

Step B.4 Id en tify in g  w h o  should p artic ipa te  in the  test

Task a. Determ ine the  level o f  expertise required to  carrying ou t  the  test
Id e n tify  th e  level o f  expertise  req u ire d  to  carry o u t  th e  tes t. In p rin c ip le , an 

In te rd is c ip lin a ry  team  com posed  o f  an ICM  m anager, a m arine  b io lo g is t/  

e co lo g is t, an e co n o m is t and  a social s c ie n tis t w il l be necessary. As an a lte r­

na tive , p a rt ic u la r ly  w h e re  g o o d -q u a llty  da ta  are ava ilab le , th e  c o m p ila tio n  

m ay be u n d e rta k e n  by a s ing le  te s t c o o rd in a to r  or, w h e re  da ta  c o lle c tio n  

Is necessary, by a d d it io n a l pe rsonne l.

Task b. D e te rm ine  th e  in -house  a v a i la b i l i ty  o f  resources f o r  ca rry ing  
o u t  th e  tes t  and, i f  needed, hire ex te rna l consu ltan ts

D e te rm in e  w h e th e r  s ta ff ava ilab le  In -house  are a d e qu a te  to  carry o u t th e  

test; consider th e  o p p o r tu n ity  to  co n tra c t som e tasks o u t to  an exte rna l c o n ­

su ltan t, d e pend ing  on th e  a va ilab ility  o f resources (see also W o rkshe e t B-1).

Task c. Decide w h e th e r  to  invo lve  s takeho lde rs  and establish th e  team 
to  c o n du c t  th e  tes t

W hen possible, the conduct o f the  test should be participatory, Involving all stake­

holders and Interest groups. Participation can occur at d iffe ren t levels: In the se­

lection o f the Indicators, In the com pilation or collection o f data, as w ell as In the 

reporting phase. Once decisions are made concerning the Internal and/or external 

expertise required and the Involvement o f stakeholders, a team  should be estab­

lished to  conduct the  Indicator test, and roles and responsibilities assigned.

Step B.5 D evelop ing  a tim e lin e  and w o rk  p lan fo r the  test

Task a. D e te rm ine  th e  t im e  needed to  c o n du c t  th e  tes t
The c o n d u c t o f  th e  te s t w il l e n ta il th e  Im p le m e n ta tio n  o f  a n u m b e r o f  ac­

tiv it ie s . For each ac tiv ity , e s tim a te  th e  a m o u n t o f  t im e  needed , Id e n tify in g
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ta sk  depend e n c ie s  (predecessors and successors) and m iles tones , and a t­

te m p tin g  to  o p tim iz e  task  c o m p le tio n  by c lu s te rin g  da ta  c o m p ila t io n /c o l­

le c tio n  fo r  In d ica to rs  w ith  s im ila r co lle c tio n  m e th o d s , sources, o r seasona l­

ity. A  G a n tt c h a rt m ay be used fo r  th is  pu rp o se  (see Exam ple B-1).

Task b. D e te rm ine  w h e n  to  c on du c t  th e  tes t
W h ile  th e  te s t Is expected  to  be ca rried  o u t w ith in  a p a rtic u la r  t im e  p e rio d , 

yo u  m ay w a n t to  cons id e r —  p a rtic u la r ly  w ith  respect to  th e  p rosp e c t 

o f  c o n tin u in g  o r rep e a tin g  th e  te s t th ro u g h  y o u r reg u la r m o n ito r in g  and 

e va lu a tio n  processes —  to  schedu le  th e  c o m p ila tio n  o r co lle c tio n  o f  da ta  

o f  spec ific  In d ica to rs  based on th e  seasona lity  o f  In fo rm a tio n  g e n e ra tio n  

(e .g ., censuses, fis h in g  seasons, to u r is t  season, e tc.).

Task c. Develop a w o r k  p lan and t im e l in e /m o n i to r in g  and eva lua t ion  
m a tr ix

A fte r  d e te rm in in g  a c tiv itie s  and schedule , c o m p ile  th e  In fo rm a tio n  In to  a 

m o n ito r in g  and e va lu a tio n  m a tr ix  fo r  th e  tes t, h ig h lig h t in g  p e rfo rm a n ce  

q u e s tion s , In d ica to rs  and s ta tus  o f base line  In fo rm a tio n , m e th o d s  fo r  da ta  

g a th e r in g , resources and resp o n s ib ilitie s  and use o f  th e  In fo rm a tio n  (Ex­
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a m p le  B-2). W h e n e ve r possib le , th e  d e v e lo p m e n t o f  th e  te s t shou ld  be as­

soc ia ted  w ith  key m o n ito r in g  and e va lu a tio n  events (e .g ., th e  p re p a ra tio n  

o f  progress repo rts).

STAGE C -  C O N D U C TIN G  THE TEST

Stage C Is concerned  w ith  th e  Im p le m e n ta tio n  o f  th e  Ind ica to r test. It Im plies 

th e  co llec tion  and th e  analysis o f  th e  data. Possible m e th o d o lo g ie s  fo r  data 

co llec tion  m ust be exp lo red  and a sam ple area Ide n tifie d  If It Is n o t possible 

to  cover th e  en tire  m an a g e m en t area. Responsib ility  fo r  th e  co llec tion  and 

m an a g e m en t o f da ta  shou ld  be assigned to  a m em ber o f th e  team . A  data 

s to rage  system should  be deve loped to  fa c ilita te  th e  process as d iffe re n t ty ­

po log ies  and fo rm s  o f data w ill have to  be p u t In to  a database. Once all the  

da ta  are co llec ted  accord ing  to  th e  goals o f th e  test, th e ir  analysis shou ld  be 

pe rfo rm e d  using s ta tis tica l m e thodo log ies . To give c red ib ility  and leg itim acy 

to  you r w o rk , a peer rev iew  by b o th  In te rna l and exte rna l review ers shou ld  

be encouraged  be fore  th e  results are com m un ica ted .

Step C.1 Im p lem en tin g  th e  w o rk  p lan fo r the  test

Task a. Start  th e  im p le m e n ta t io n  o f  th e  w o r k  p lan f o r  th e  tes t
O nce th e  w o rk  p lan and t im e lin e  are es tab lished , th e  te s t can be In itia te d  

fo l lo w in g  th e  sequence o f  tasks using a G a n tt cha rt.

Step C.2 C o llecting /com piling  data

Task a. Explore da ta  c o l le c t io n /c o m p i la t io n  m ethods
The c o m p ila tio n  a n d /o r co lle c tio n  o f  da ta  fo r  th e  te s t w il l de p en d  n o t o n ly  

on da ta  ava ila b ility , b u t also on th e  q u a lity  o f  da ta  co lle c tio n  m e th o d s  and 

c o m p ila tio n . D if fe re n t da ta  co lle c tio n  m e th o d s  are u tilize d  fo r  In d ica to rs , 

based on th e ir  focus , spa tia l scale and fre q u e n c y  o f  m e a su re m e n t (cf. Ex­

am ples A -7  and  C-1).

Task b. Reassess th e  a v a i la b i l i ty  o f  da ta
Reassess th e  da ta  c o lle c tio n  and c o m p ila tio n  m e th o d s  In re la tio n  to  a va il­

ab le  da ta  (see Step B-1), In o rd e r to  m atch  da ta  and m e thods .
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Task c. Select a sample , i f  necessary
W h e n  It Is n o t possib le  to  o b ta in  da ta  fo r  all th e  area covered  by an ICO M  

In itia tive , a rep re se n ta tive  sam ple  can be se lected  (e .g ., ra n d o m  or n on - 

ran d o m  sam ple).

Task d. C o lle c t /co m p i le  da ta
S ta rt th e  c o m p ila tio n  a n d /o r co lle c tio n  o f  data.

STAGE D -  C O M M U N IC A T IN G  THE RESULTS

Stage D Is co n ce rn e d  w ith  th e  p re p a ra tio n  and d isse m in a tio n  o f th e  re­

p o rt w ith  th e  resu lts o f  th e  tes t. You can choose d if fe re n t ty p o lo g ie s  o f 

c o m m u n ic a tio n  a cco rd in g  to  th e  ta rg e t aud iences yo u  have Id e n tif ie d  and 

a cco rd in g  to  th e  th e m e s  th a t  are o f  m a jo r In te re s t to  th e m . In th is  stage, 

you  can com p a re  th e  resu lts o b ta in e d  w ith  th e  o rig in a l goa ls o f y o u r ICO M  

In itia tiv e  and  co ns ide r In c o rp o ra tin g  som e o f th e  f in d in g s  In to  y o u r fu tu re  

decis ions reg a rd in g  th e  progress o f  y o u r p ro g ra m m e .

Step D.1 Preparing a rep ort on the  results o f th e  test

T a s k a . W r i t in g  th e  re p o r t
Prepare th e  re p o rt, w h ic h  w ill Inc lude  all th e  steps and tasks u n d e rta ke n , 

fo llo w in g  th e  p o in ts  In W o rk s h e e t D -1 .

Step D.2 D issem inating the  report

T a s k a . Choose an a p p ro p r ia te  f o r m a t  f o r  com m u n ic a t in g  results to  
th e  audience

C hoose d if fe re n t fo rm a ts  fo r  c o m m u n ic a tin g  y o u r resu lts, a cco rd in g  to  

th e  resu lts o f  s tep  B-3 and to  th e  ch a rac te ris tics  o f th e  se lected  aud ience  

(Exam ple D-1).

Task b. Create y o u r  s t ra teg y  and t im e l in e  to  com m u n ica te  th e  results
Id e n tify  a t im e lin e  fo r  d e live rin g  and c o m m u n ic a tin g  th e  resu lts, a cco rd ing  

to  th e  ty p o lo g y  o f  th e  fo rm a t se lected  fo r  th e  c o m m u n ic a tio n  o f  results. 

You can also deve lo p  y o u r c o m m u n ic a tio n  s tra te g y  a cco rd in g  to  th e  In te r­

ests o f  s takeho lde rs .
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Task c. Id e n t i f y  p r io r i t y  issues f o r  s takeho lde rs  and com m un ica te  the  
results to  the m

Select th e  k in d  o f  m essage yo u  w a n t  to  de live r to  s ta keho lde rs , a cco rd ing  

to  th e ir  in te res ts . You can se lect spec ific  in d ica to rs  fo r  spec ific  g ro u p s  o f 

s ta ke ho ld e rs  (W o rksh e e t D-2).

Step D.3 Considering the  recom m endation  o f the  rep ort fo r  possible  

ad ju stm ent in the  program m e

T a s k a . Com pare th e  results o b ta in e d  w i t h  th e  o r ig in a l  p ro g ra m m e  
ob jectives

A fte r  o b ta in in g  th e  resu lts, m ake a co m p a riso n  w ith  th e  o r ig in a l ob jec tives  

o f  th e  IC O M  p ro g ra m m e . Having associa ted  th e  se lected  In d ica to rs  w ith  

th e  goa ls and o b jec tives  o f  th e  p ro g ra m m e  a t th e  b e g in n in g  o f  th e  te s t 

(See steps A .1 -A .2 ) , you  can s ta rt a le a rn in g  cycle to  use th e  resu lts o f  yo u r 

te s t fo r  possib le  a d ju s tm e n t in th e  p ro g ra m m e .

Task b. In co rp o ra te  th e  results o b ta in e d  in to  fu tu r e  decis ions
F o llo w in g  th e  c o m m u n ic a tio n  o f  th e  resu lts to  th e  ta rg e t aud ience , a le a rn ­

ing process co u ld  s ta rt. This te s tin g  phase co u ld  lead to  th e  im p ro v e m e n t 

o f  m a n a g e m e n t and p la n n in g  o f  y o u r IC O M  in itia tiv e . This Is th e  c o n ce p t 

o f  a d a p tive  m a n a g e m e n t (Exam ple  D -2) in w h ic h  yo u  s ta rt w ith  ask ing 

q u e s tion s , co lle c t in fo rm a tio n  to  answ er th e m , learn  fro m  th e  resu lts  and 

a d a p t b e h a v io u r and p ractices in a cyclica l way. As these  resu lts shou ld  

be in c o rp o ra te d  in an o n g o in g  p la n n in g  and m a n a g e m e n t process, you 

shou ld  eva lua te  th e  resu lts o b ta in e d  fro m  th e  te s t w ith  o th e r sources o f 

in fo rm a tio n , and w ith  y o u r past experiences. Try to  a d o p t som e fle x ib il ity  

in e v e n tu a lly  f in d in g  n e w  m echan ism s to  m ake changes. D e te rm in e  th e  

best w a y  to  m ake these  changes and try  to  do  it  in a p a rt ic ip a to ry  m anner, 

c o n s u ltin g  w ith  all s takeho lde rs .
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the ind ica tors

T ab le  6 -2  The ICOM indicator test: Stages, steps and associated worksheets, checklists and examples f rom  the  test case studies

S tage Step W o rksh ee ts Exam ples Checklist
In troduc tion

A. Selecting the  ind ica tors A. 1 Iden tify ing  goals and objectives W orkshee t A-1 C hecklist A
fo r the  test A .2 Selecting ind ica tors fo r  each goal and objective W orkshee t A-1

A .3 Prioritiz ing a subset o f Indicators W orkshee t A -2 Examples A -1 /A -2

A .4 Iden tify ing  h o w  the  ind ica tors relate to  each o ther W orksheets A -3/I-IV Examples A -3 /A -1 0

B. Planning th e  test B.1 Iden tify ing  sources o f data C hecklist B

B.2 Assessing hum an and financia l resource needs W orkshee t B-1

B.3 D e te rm in ing  the  audience fo r  th e  results fro m  the  test

B.4 Iden tify ing  partic ipan ts fo r  th e  test

B.5 D eveloping a tim e line  and w o rk  plan fo r  th e  test Examples B-1/B-2

C. C onduc ting  the  test C.1 Im p lem en ting  th e  w o rk  plan fo r the  test C hecklist C

C.2 C o llec ting /com p iling  data Example C-1

C .3 M anag ing  th e  data Example C-2

C .4 Analysing the  data

C .5 Peer rev iew ing o f results

D. C om m un ica ting  results D.1 Preparing a repo rt on the  results o f the  test W orkshee t D-1 C hecklist D
fro m  the  test D.2 D issem inating the  repo rt W orkshee t D-2 Example D-1

D.3 C onsidering th e  recom m endations o f the  repo rt 
fo r possible ad justm ents to  th e  p rogram m e

Example D-2
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Worksheets, examples and checklists

W o rk s h e e t  A-1 ICO M  goals, objectives and  indicators
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Issues Goals Objectives

Issue 1 Goal 1 O bjective 1

O bjective 2

O bjective 3

Goal 2 O bjective 4

O bjective 5

O bjective 6
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the ind ica tors

W o rk s h e e t  A -2  Criteria fo r  rat ing ICOM indicators
Each indicator could be ranked in an ordinal way, e.g., on a scale f rom  0 to  3 (lowest to  highest)

O-t—;
A3

CM

O-I—'
A3

m

o
■*—>
A3

o-t—;
A3

i_n

O-i—<
A3

^0 ^0 ^0 ^0 ^0

C rite rion E xp lana tio n

Relevance to  ICOM Does the  Ind ica to r measure, and Is sensitive to , socioeconom ic, governance, cu ltu ra l and 
hum an health  phenom ena and trends th a t are d irectly  or Ind irectly related to  th e  state o f 
the  coast as measures o f a hea lthy or unhea lthy  state, Im pacting  pressures and behaviours, 
and policy responses to  achieve sustainable coastal deve lopm ent?

Data readiness and feasib ility Is th e  Ind ica to r based on readily available and rou tine ly  co llected data, or data co llectable 
a t a reasonable cos t-b e n e flt ra tio  and In a tim e ly  manner, w ith  su ffic ie n t spatial and tim e  
coverage and quality?

C onceptua l and 
m ethodo log ica l soundness

Is th e  Ind ica to r conceptua lly  and m ethodo log ica lly  w e ll- fo u n d e d , representative o f estab­
lished approaches and standards by the  sc ientific  com m unity , In te rna tiona l and regional 
o rgan iza tions and nationa l and local practices?

M anagem en t responsiveness Is th e  Ind ica to r responsive to  m anagem ent In te rven tions related to  key policy goals and 
objectives fo r  the  coastal area, and cou ld  It be measured In re la tion  to  progress tow ards 
agreed ta rge ts  and tim etab les?

Transparency and 
unders tandab lllty

Can the  Ind ica to r be readily com m un ica ted  to  policy-m akers, eventua lly as an early w a rn ­
ing signal, and understood  by the  stakeholders and th e  pub lic  In a non -sc len tlflc  fo rm  and 
express an unam b iguous message a b o u t the  progress o f ICOM and the  state o f th e  coast?

Total
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Worksheet A-3/1 Governance indicators applied in Phase I o f the  ICOM policy cycle

Phase 1: P re lim inary  id e n tific a tio n

Key questions Checklist Ind icators

0. In itia liza tion  
cond itions

□  Is there  any lead agency or in fo rm a l g roup  or 
coa lition  p ro m o tin g  an ICOM process?

■/ An "IC O M  p ioneering  g ro u p "  is p ro m o tin g  th e  estab­
lishm ent o f an ICOM process

G1

1. Feasibility o f 
im p lem en ta tion

□  Have issues a t stake and relevant stakeholders 
been iden tified  and scoped?

■/ An analysis and scoping o f issues a t stake and relevant 
stakeholders have been carried o u t

G9

□  Does a fo rm a l or in fo rm a l fo ru m  exist w here  
stakeholders are represented to  address ICOM 
issues?

■/ An ICOM task fo rce  inclusive o f key coastal s takeho ld ­
ers has been created

G1

ST
EF □  Are th e  fun c tion s  and tasks o f adm in is tra tive  

actors involved in ICOM su ffic ien tly  defined?
■/ The IC O M -re la ted roles o f pub lic adm in is tra tions are 

clearly de fined  by leg is la tion or adm in is tra tive  acts

G1

□  Does legislation enable the im p lem enta tion  o f 
ICOM goals, objectives and activities?

■/ N ationa l, reg ional or local leg is la tion and regu la tions 
a llo w  regu la tion  o f the  use o f coastal spaces and re­
sources accord ing to  ICOM  principles

G2

□  Are con flic ts  over coastal spaces and resources 
being satis factorily  resolved?

■/ Procedures fo r co n flic t reso lu tion, fo rm a l or in fo rm a l, 
have been agreed

G8

□  Are s ta ff tra ined  and experienced in ICOM  p rin ­
ciples and activities?

■/ S ta ff ded icated to  the  ICOM  process have adequate  
experience and background

G12

□  Are available technica l and financia l resources 
adequate  to  s ta rt an ICOM process?

■/ A dequa te  facilities, eq u ip m e n t and financia l resources 
have been iden tified  to  s ta rt an ICOM process

G8
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Worksheet A-3/II Governance indicators applied in Phase II o f the  ICOM policy cycle

Phase II: P reparation

K ey questions Checklist Ind icators

2. Soclo-
envlronm enta l
assessment

□  Are the  po ten tia l env ironm enta l Impacts o f 
coastal- and m arine-re la ted sectoral plans, 
program m es and projects regu larly assessed?

■/ Plans, p rogram m es and projects p o ten tia lly  Im pacting  on the 
coastal and m arine env ironm en t are regu larly sub ject to  strategic 
env ironm enta l assessment and env ironm en ta l Im pact assessment 
procedures

G3

3. Desirable 
and possible 
scenarios

□  Is su ffic ie n t sc ientific  In fo rm a tion  available to  
enable an ICOM  process (e.g., fo r envlron- 
m en t-deve lopm en t scenarios)?

■/ ICOM  m icro -p ro jects have been carried o u t as practical exercise 
to  m obilize  sta ff, generate In fo rm a tion  and tes t m anagem ent ap ­
proaches

■/ S u ffic ien t results fro m  sc ientific  research and m icro -pro jects are 
available to  enable an ICOM  process

G9

a.
LU
1—

□  Are stakeholders being Involved In th e  deci­
s ion-m aking  process considering op tions fo r  a 
m anagem ent plan?

■/ The ICOM decis ion-m aking  level Is open to , and Inclusive of, all 
s takeholders

G 10, G11

□  Have d iffe re n t op tions fo r th e  coastal area In 
env ironm enta l and deve lopm enta l te rm s been 
considered?

■/ E nv ironm en t-deve lopm en t scenarios fo r th e  coastal area have been 
fo rm u la te d  and analysed

G 9 (to  be 
expanded)

□  Can adequate  hum an, technica l and financia l 
resources be m obilized fo r  an ICOM process?

■/ Sectoral and ded icated resources can be m obilized fo r  supporting  
the  ICOM process

G8, G12

4. E laboration 
o f a m anage­
m en t plan

□  Is there  a shared long -te rm  vision fo r the  
coastal area?

■/ Based on desirable and possible scenarios, key stakeholders have 
agreed on a long -te rm  vision fo r  the  coastal area

G7, G12

□  Has a m anagem ent plan been fo rm u la te d  ad­
dressing all th e  key Issues In th e  coastal area?

■/ The scope, goals, objectives and strategies o f a m anagem ent plan 
(Inc lud ing zon ing) have been de fined

G5

□  Is there  adequate  su p p ort to  the  m anagem ent 
process fro m  coastal stakeholders?

■/ The m anagem ent plan has been acknow ledged  and va lida ted  by 
coastal stakeholders

G 8 (to  be 
expanded)
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Worksheet A-3/III Governance indicators applied in Phase III o f the  ICOM policy cycle

Phase III: Im p le m e n ta tio n

K ey questions Checklist Ind icators

5. In s titu tiona liza tion □  Are Ins titu tiona l arrangem ents fo r ICOM be­
com ing  opera tiona l?

■/ A n ICOM  coo rd ina ting  body or m echanism  has 
been fo rm a lized

G1

□  Is the  ICOM  process supported  by adequate  
legal and adm in is tra tive  arrangem ents?

■/ G uidance docum ents, regu la tions (e.g., zon ing) 
and partnership  agreem ents fo r Im p lem en ting  the  
ICOM  process have been fo rm a lized

G2

□  Are coastal con flic ts  been addressed In an 
adequate  fo ru m  and In a satis factory way?

■/ A  fu n c tion a l m echanism  Is In place fo r the  resolu­
tio n  o f coastal conflic ts , w h ich  appear satisfactorily  
resolved

G4

Cl  
LU 
1—

□  Are hum an, technical and financia l resources 
being a llocated on a susta inable basis?

■/ A dequa te  fo rm e d /tra in e d  and p e rfo rm ing  staff, 
sustained financia l resources, regularly m ainta ined  
fac ilities and e q u ip m e n t have been a llocated to  
m anage, su p p o rt and carry o u t ICOM  activities and 
In terventions

G8

6. Im p lem en ta tion  
o f the  m anagem ent 
scheme

□  Are adequate  education  and tra in in g  activities 
supporting  the  ICOM process?

■/ University and agencies p rogram m es and tra in ing  
courses are o ffic ia lly  Inco rpo ra ting  ICOM In the ir 
curricu la

G12

□  Is the  m anagem en t plan being e ffective ly  and 
e ffic ie n tly  Im plem ented?

■/ Records o f the  ICOM  process /  p ro jec t show  ta n ­
g ib le  progress a t all levels, Includ ing governance 
pe rfo rm ance  and o n -th e -g ro u n d  results In bo th  
ecologica l and socioeconom ic term s

G5, G6, 
G13, G 14, 
G15

□  Are hum an, technical and financia l resources 
being spent

■/ H um an, financia l and technica l resources fo r  ICAM 
are been spent

G8

□  Are key stakeholders, Includ ing NGOs and 
local com m un ities  supporting  the  ICOM  p ro ­
cess?

■/ There Is evidence o f positive changes In behaviour 
o f coastal stakeholders

G 10, G11
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Worksheet A-3/IV Governance indicators applied in Phase IV of the ICOM policy cycle

Phase IV: C o n so lid a tio n , rep lication  and  expansion

K ey questio ns Checklist Ind icators

8. C onso lida tion □  Has th e  effectiveness o f th e  ICOM approach 
been su ffic ien tly  dem onstra ted?

■/ There are ta n g ib le  result to  dem onstra te  th a t ICOM has been a 
successful approach to  address coastal env ironm enta l problem s 
and p rom o te  sustainable coastal econom ies

G7

□  Has th e  ICOM process co n trib u te d  to  the  fo rm u ­
la tion  o f good  practices and gu ide lines th a t are 
app licab le  e lsewhere in the  coastal area or a t a 
h igher scale?

■/ There is ins titu tiona l and po litica l recogn ition  th a t ICOM  is w o rk in g  
and its role is understood  by p ractitione rs  and the  general public 

■/ The experience fro m  th e  ICOM process has been d istilled  in to  
good  practices and gu idance docum ents

G7, G9 
(bo th  to  be 
expanded)

9. Replication □  Is the  ICOM  process being sustained over a lo n ­
ger-term ?

■/ Regular resources fo r the  ICOM process rem ain constan t or in ­
crease

■/ N ew  resources are leveraged to  im p lem en t and sustain the  ICOM 
process

G8

a.

□  Have experiences in ICOM  been exchanged w ith  
coastal m anagers fro m  o th e r parts o f the  coastal 
area?

■/ [Long-te rm ] capacity bu ild ing  e ffo rts  have been activa ted to  ex­
change and share experiences and skill deve lopm en t

G 9 (to  be 
expanded)

1—
CO □  Has th e  ICOM approach been adapted  and ap ­

plied to  o the r parts o f the  coastal area th ro u g h  
sim ilar ICOM initiatives?

■/ O the r ICOM  projects have been in itia ted  in o the r parts o f the 
coastal area

G5, G6

10. Expansion □  Is the  in teg ra ted  approach being adopted  in 
o th e r sectors in fluenc ing  the  coastal area?

■/ In tegra ted  approaches consistent w ith  ICOM have been activated 
fo r  the  m anagem ent o f w atersheds and coastal seas

(see ind ica­
to rs n o t ye t 
developed)

□  Has th e  percentage o f nationa l coastline covered 
by active ICOM  plans increased?

■/ There is a steady increase o f th e  percentage o f the  nationa l coast­
line covered by fo rm a lly  adopted  m anagem ent plans 

■/ A d o p te d  m anagem ent plans are being actively im p lem en ted  (e.g., 
th ro u g h  investm ents in in fras truc ture )

G4, G5

□  Has th e  ICOM process been in teg ra ted  in to  a 
nationa l sustainable deve lopm en t strategy?

■/ ICOM  goals and objectives are inco rpo ra ted  in to  a regional or 
nationa l sustainable deve lopm en t strategy 

■/ IC O M -re la ted  activities w ith in  the  susta inable deve lopm en t s tra t­
egy are supported  by adequate  means

G15

□  Has th e  ICOM approach been u tilized to  solve 
prob lem s o f in te rna tiona l scope?

■/ ICOM  decisions are in fluenced by in te rna tiona l agreem ents, rec­
om m enda tions  and gu idelines 

■/ There is active pa rtic ipa tion  in in te rna tiona l ICOM  e ffo rts

(see ind ica­
to rs n o t ye t 
developed)
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E x a m p le  A-1 Assessing the performance o f  in tegrated coastal m anagement programmes in Xiamen, China and Batangas Bay, Philippines, 1 9 9 4 -  1998 
(from Xiamen ICM project report)

1 Problem identification and program m e form ulation X ia m en ,
China

B atangas Bay, 
Philipp ines

Environm enta l p ro file  prepared (1); prob lem s Identified  and p rio ritized  (1); m anagem ent boundary  de fined  (1) 3 3

Program m e p lann ing  undertaken  (1), stakeholders consu lted (1) 2 2

Primary data related to  p rog ram m e fo rm u la tio n  gathered (1) 1 1

Public awareness created (1) 1 1

ElA/rlsk assessment pe rfo rm ed  (1) 1 1

Strategic m anagem ent plan fo rm u la te d  (1) and adopted  (1) 2 2

Issue o f special area plan developed (1) and adopted  (1) 2 2

O rgan iza tiona l (1) and legal (1) a rrangem ents proposed 2 2

Financial op tions developed (1) 1 1

Environm enta l m o n ito rin g  p ro toco l developed (1) 1 1

In fo rm a tion  m anagem ent system established (1) 0 0

2 Programme im plem entation

Interagency, In tersectoral council /co m m itte e /g ro u p  established (1) 1 1

C oo rd ina ting  agency /o ffic e  fo r p rog ram m e Im p lem en ta tion  established (1) 1 1

C apacity (1) and In fo rm a tion  genera ting  a rrangem en t established (1) 2 2

Prioritized agenda fo r m anagem ent action  undertaken  (1) 1 1

Financial m echanism  fo r p rog ram m e Im p lem en ta tion  established (1) 1 1

Environm enta l m o n ito rin g  m echanism  established (1) and opera tiona l (1) 2 2

C oncerned o rd inance / leg is la tion developed (1) and approved (1) 2 2

Law en fo rcem en t m echanism  established (1) 1 1

Program m e m o n ito r in g  and eva luation  pro toco ls  developed (1) and Im plem ented  (1) 2 2

3 Programme Sustainability

Perception and a ttitu d e  changes am ong stakeholders de tected  (1) 1 1

Critica l mass o f local /na tion a l o ffic ia ls  know ledgeab le  a b o u t ICM fo rm e d  (1) 1 1

M ajor s takeholders partic ipa ted  In p rog ram m e Im p lem en ta tion  (1) 1 1

Eluman and financia l resources by gove rn m e nt and stakeholders fo r C o n tin u a tio n  o f p rog ram m e co m m itte d  (1) 1 1

C on tinue  Im p lem en ta tion  o f p rio ritized  agenda o f the  action  plan co m m itte d  by local g o v e rn m e n t( l) 1 1

Integration o f ICM program m e Into local governm ent environm ental m anagem ent and sustainable developm ent fram ew ork undertaken (1) 1 1
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Example A-1 (continued)

4. Programme's impacts X ia m en ,
China

B atangas Bay, 
Philipp ines

Environm enta l qua lity  shows sign o f Im provem en t (1) 1 0

Some env ironm enta l deg rada tion  arrested (1) 1 0

Interagency con flic ts  reduced or resolved (1) 1 1

Use con flic ts  m in im ized  or resolved (1) 1 1

Evidence o f ecologica l Im provem en t (1) 1 1

Evidence o f socioeconom ic benefits  (1) 1 0

A d d itio n a l financia l support fro m  nationa l g o ve rn m e n t/ external sources (1) 1 1

Tota l Score 42 39

E x a m p le  A -2  Rating o f  ICOM indicators according to  X iamen ICM pro ject report
Governance, ecological and socioeconomic indicators are ranked in an ordinal way on a scale f rom  0 to  3 (lowest to  highest)

Ind ica to r R elevance  
to  IC O M

D a ta  readiness  
and  fe a s ib ility

C o nceptu al and  m eth o d o lo g ica l 
soundness

M a n a g e m e n t
responsiveness

T ransparency and  
u n d e rs ta n d a b ility

Total

G1 3 3 3 2 2 13

G2 3 3 3 2 2 13

G4 3 2 3 2 2 12

G7 3 3 3 2 2 13

G8 3 1 3 2 1 10

G9 2 2 3 1 1 9

G10 3 2 3 1 1 10

G11 3 2 3 1 1 10

G12 3 2 1 1 1 8

G15 3 3 3 2 2 13

S1 3 2 2 1 1 9

S3 3 2 2 1 1 9

S4 3 2 2 2 2 11

S5 3 2 2 1 1 9

S8 2 2 2 1 1 8

S9 2 1 2 1 1 7

S10 2 1 2 1 1 7

E1 3 2 3 2 2 12

E7 3 2 2 2 2 11

E8 3 2 3 2 2 12

E9 3 2 3 2 2 12

Total 59 43 53 42 31 218
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Example A-3 Contextua l and perform ance measures (based on NOAA, 2004)

Issue C o n te x tu a l m easures P erfo rm ance  m easures

D rivers Pressure S ta te Inputs Process O u tp u t O u tco m e Im pact

Coastal hab ita ts Land use change 

Population g ro w th

Extent and status 
o f p rio rity  habitats

Funds spent to  
p ro te c t p rio rity  
hab ita ts

A pproved  hab ita t 
resto ra tion  plans

Perm it issued th a t 
d is tu rb  coastal 
habitats

Changes in the  
exten t and status 
o f coastal hab ita ts 
due to  p ro tec tion  or 
restora tion

W ate r qua lity Changes in im perv i­
ous surfaces

Land use change 
Population g ro w th

Percent w a te r 
bodies Im paired, 
inc lud ing  from  
n o n -p o in t p o llu ­
tio n  sources

Funds spent to  
m anage coastal 
deve lopm en t to  
im prove, safe­
guard, and restore 
w a te r qua lity

A pproved  coastal 
no n -p o llu tio n  
con tro l plans and 
related measures

Capacity bu ild ing  
activities In coastal 
watersheds

Percent coastal w a ­
tershed enhanced

Changes In restric­
tio n  to  shellfish beds

Coastal hazards No. hazards per year

Value o f dam age 
fro m  coastal hazards

Coastal disaster dec­
larations

Financial assistance 
fo r  disaster 
rem ed ia tion

People in hazardous 
areas

Land and properties 
In hazardous areas

Hazardous areas Funds spent to  
m anage coastal 
deve lopm en t to  
m in im ize  loss o f 
life and proper­
ties fro m  coastal 
hazards

A pproved  setbacks 
and buffers

A ctiv ities to  reduce 
fu tu re  dam age 
fro m  coastal 
hazards

Educational and 
awareness- raising 
cam paigns

Areas p ro tected  by 
setbacks, buffers and 
pub lic ow nersh ip
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E x a m p le  A -4  Progress across stages o f  ICM
(based on ETC/TE, 2 004  and Pickaver e t al., 2004, G uidance notes updated  in 2006)

Phase P lanning  and  m a n a g e m e n t are  
ta k in g  p lace in th e  coastal 
zo n e

A  fra m e w o rk  exists fo r  ta k in g  ICZM  
fo rw a rd

M o s t aspects o f  an  ICZM  approach  to  p la n ­
ning and  m an ag in g  th e  coast a re  in place  
and  fu n c tio n in g  reaso nab ly  w e ll

A n  e ff ic ie n t, a d a p tiv e  and  In te ­
g ra tiv e  process is e m b e d d e d  a t  
a ll levels o f  g o v e rn a n c e  and  is 
d e liv e rin g  g re a te r  su sta inab le  
use o f  th e  coast

A ction 1. Decisions a b o u t p lann ing  and
m anaging the  coast are 
governed by general legal 
instrum ents.

2. Sectoral s takeholders m eet on
an ad hoc basis to  discuss 
specific coastal and m arine 
issues.

3. There are spatial deve lopm en t
plans w h ich  include the 
coastal zone b u t do n o t trea t 
it as a d is tinc t and separate 
entity.

4. Aspects o f the  coastal zone,
Includ ing m arine areas, are 
regularly m on ito red .

5. Planning on the  coast includes
the  s ta tu to ry  p ro tec tion  o f 
natura l areas.

6. Existing instrum ents are being
adapted and com b ined  to  deal 
w ith  coastal p lann ing  and m an­
agem ent issues.

7. A dequa te  fu n d in g  Is usually available
fo r undertak ing  actions on the  
coast.

8. A  s tocktak ing  o f the  coast (Iden tify ­
ing w h o  does w h a t, w h e re  and 
how ) has been carried out.

9. There is a fo rm a l m echanism  w h e re ­
by stakeholders m eet regularly 
to  discuss a range o f coastal and 
m arine issues.

10. Ad hoc actions on the  coast are
being carried o u t th a t Include 
recognizable e lem ents o f ICZM.

11. A  sustainable deve lopm ent strategy
th a t includes specific references to  
coasts and seas is in place.

12. Guidelines have been produced
by na tiona l, regional or local 
governm ents  th a t advise p lann ing  
au tho rities  on approp ria te  uses o f 
the  coastal zone.

13. A ll re levant parties concerned in the  ICZM
decis ion-m aking  process have been Iden ti­
fied  and are involved.

14. A  repo rt on th e  State o f th e  Coast has been
w r itte n  w ith  the  in te n tion  o f repeating the 
exercise every five or ten years.

15. There is a s ta tu to ry  in teg ra ted  coastal zone
m anagem ent plan.

16. S trategic Environm enta l Assessments are
used com m on ly  to  exam ine policies, s tra te ­
gies and plans fo r th e  coastal zone.

17. A  n o n -s ta tu to ry  coastal zone m anagem ent
strategy has been d raw n  up and an action 
plan is being im p lem ented .

18. There are open channels o f com m un ica tion
betw een  those responsible fo r  the  coast at 
all levels o f governm ent.

19. Each adm in is tra tive  level has a t least one
m em ber o f s ta ff w hose  sole responsib ility  
is ICZM.

20. S ta tu to ry  deve lopm en t plans span th e  in te r­
face be tw een  land and sea.

21. Spatial p lann ing  o f sea areas is required by
law.

22. A  num ber o f properly  s ta ffed  and p roperly
fu n de d  partnerships o f coastal and m arine 
stakeholders have been set up.

23. Coastal and estuary partnerships are co n ­
sulted rou tine ly  a b o u t proposals to  do w ith  
th e  coastal zone.

24. A dequa te  m echanism s are in place to  a llow
coastal com m un ities  to  take  a partic ipa tive  
role in ICZM decisions.

25. There is s trong , cons tan t and e f­
fective  po litica l support fo r the 
ICZM process.

26. There is rou tine  (rather than  occa­
sional) coopera tion  across coastal 
and m arine boundaries.

27. A  com prehensive set o f coastal
and m arine ind icators Is being 
used to  assess progress tow ards 
a m ore sustainable s itua tion .

28. A  long -te rm  financia l co m m itm e n t
is in place fo r  the  im p le m e n ta ­
tio n  o f ICZM.

29. End users have access to  as m uch
in fo rm a tio n  o f su ffic ie n t qua lity  
as th e y  need to  m ake timely, 
coheren t and w e ll-c ra fte d  deci­
sions.

30. M echanism s fo r  rev iew ing and
eva luating  progress In Im ple­
m en ting  ICZM are em bedded in 
governance.

31. M o n ito r in g  shows a dem onstrab le
trend  tow a rds  a m ore susta in­
able use o f coastal and m arine 
resources.

According to  the new ICZM guidance notes (Measuring Progress in the  Implem entation o f Integrated Coastal Zone M anagem ent - Guidance notes fo r  com ple ting the  Progress Indicator - EU W ork ing Group on Indicators and Data, 2006)
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Example A-5 Logical fram ew ork  (based on AIDEnvironm ent/R IKZ, 2004): exam ple from  Thailand Charm pro jec t M on ito rin g  Board

In te rv e n tio n  Logic O b je c tive ly  V e rifia b le  Ind icators Sources o f  V erifica tio n A ssum ptions

Overall Objective:
Sustainable use o f coastal hab ita ts and re­
sources th ro u g h  ins titu tiona l s treng then ing  at 
d iffe re n t governance levels.

By end o f project:
1. There is evidence o f Im proved cond i­

tions In coastal resources m anagem ent 
and live lihoods in a t least 24  coastal 
un its de fined  by th e  p ro jec t vu lne rab ility  
m app ing  and p lann ing  too l.

2. Sustainable fisheries and natura l re­
sources m anagem ent practices adopted  
in a t least 20 Tambon.

3. Coastal units w he re  the  20 Tam bon are 
located have the ir vu lne rab ility  index 
im proved by 10% .

4. Routine M and E reports fro m  p a rtic i­
pa ting  com m unities.

5. Q u a n tifica tio n  o f stock recovery 
th ro u g h  pub lished reports.

6. Im proved catch rates, yields and 
resource d is tribu tio n  (DoF and o ther 
supporting  Ins titu tion  extension o ffice r 
reports).

7. MCS illegal fish ing  reports w ith in  p ilo t 
Tambon.

8. Reduction in the  level o f poverty  and 
enhanced fo o d  security as verified  
th ro u g h  CDD.

9. Local governm ents  reports and plans.

Project Purpose:
The coastal co -m anagem en t fra m e w o rk  
and procedures in tw o  S outhern Thailand 
locations are designed and established to  be 
replicated elsewhere in th e  country.

By end o f project:
10. A t  least 70 %  o f p ro jec t results against 

p lan achieved.
11. A  least 20 TAOs fro m  th e  tw o  p ro j­

ect areas have inco rpo ra ted  a coastal 
hab ita ts  and resources co -m anagem ent 
s tra tegy and activities In to th e ir m id ­
year and annual plans.

12. C o -m anagem en t p lann ing  on specific 
Issues has been scaled up be tw een 
several Tam bon at D istric t level.

13. Developed co -m anagem en t m odels 
are considered and used fo r  rep lication  
e lsewhere in th e  country.

14. End o f Year 4  survey.
15. End o f p ro jec t survey.
16. CEIARM progress and fina l reports.
17. TAO m id -te rm  and annual plans.
18. Representation structu re  a t Tambon 

level.
19. O ccupationa l groups reports.
20. G roups' m icro -cred it lend ing accounts.
21. CEIARM in fo rm a tio n  base.
22. In ter-provincia l, Tam bon and In te rcom ­

m un ity  w o rksh o p  ou tpu ts  and reports.
23. Extension o ffice rs back to  o ffice  reports.

•  G overnm enta l po litica l w ill in 
coo rd ina ting  sectoral policies.

•  Enough m otiva tion  o f coastal 
com m un ities  In pa rtic ipa tion  in 
CRM.

•  M echanism  fo r  in te rd e p a rtm e n ­
tal coopera tion  and fra m e w o rk  
in post p ro jec t period m a in ­
ta ined.

•  Im p lem en ta tion  o f decentra liza ­
tio n  related-laws.

•  Local G overnm ent Agencies are 
given the  financia l capacity.

C om ponent 2 - Participatory m anagem ent

Result 1:
Com m unity and local authorities are involved In 
coastal habitats and resources co-management.

By end o f project:
24. O pera ting  v illage /T A O  consu lta tive  

m echanism  in at least 20 Tam bon w ith  
a t least 4  villages in each Tambon.

25. Inco rpo ra tion  o f CRM in to  a t least 20 
TAO annual action  plans.

26. 20 MCS groups func tioned .
27. 5 Tam bon outs ide p ro jec t areas (incl. 

Ranong) successfully partic ipa ted  in vll- 
lage/TAO co -m anagem en t consu lta tive  
processes.

28. Project In fo rm a tion  sheets ind ica ting  
projects adopted  per household /v illage.

29. RTG/CEIARM su p p ort expend iture .
30. TAO annual reports.
31. Reports o f extension visits m ade, w o rk ­

shops, and advice given.
32. Project in fo rm a tio n  sheets.
33. AW P4 progress reports.

34. Local inhab itan ts  can see 
benefits  w ith in  reach if they 
partic ipa te .

35. D isadvantaged groups have 
access to  and are w illin g  to  
beneficía te  fro m  activities.

36. A ctiv ities m ove fro m  pro ject 
m en ta lity  to  na tura l resources 
m anagem ent m enta lity.
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Example A-6 Governance indicators by phase and step o f the  ICOM policy cycle and according to  the  Input-Process-O utput-O utcom e fram ew ork

Phase S tep P erfo rm ance  m easures
In p u t Process O u tp u t O u tc o m e

1. Prelim inary 
iden tifica tion

0. In itia liza tion  cond itions G1 C oo rd ina ting  m echanism  
(p ioneer g roup)

G10 S takeho lder pa rtic ipa tion  
(iden tifica tio n  o f players) 

G11 NGO and com m un ity  
invo lvem ent
(iden tifica tio n  o f players)

2. Preparation 1. Feasibility o f 
im p lem en ta tion

G8 A va ilab ility  o f 
hum an, financia l 
and technical 
resources 

G9 A va ilab ility  o f 
sc ientific  in fo rm a ­
tion

G12 Educational and 
tra in in g  curricu la

G1 C oo rd ina ting  m echanism  
(task force)

G1 A dm in is tra tive  func tions  
de fined

G2 Legislation enabling ICOM

G4 P rioritiza tion  o f problem s

2. S ocio-environm enta l 
assessment

G9 Scientific research 
and in fo rm a tio n

G3 EIA, SEA and C C A procedures G3 EIA, SEA and CCA 
procedures 
(assessments)

G10 Awareness and mobilization o f players

3. Desirable and possible 
scenarios

G9 Scientific research 
and in fo rm a tio n

G4 C o n flic t reso lu tion  
m echanism

G3 EIA, SEA and CCA 
(scenarios)

G5 Shared vision, p rio ritiza tio n  o f goals 
and objectives, and course o f action

3. Im plem entation 4. E laboration o f the  
m anagem ent plan

G1 C oo rd ina ting  m echanism  
(steering com m ittee )

G5 M a n a g e m e n tp la n  
(fo rm u la tio n ; maps)

G5 M anagem en t plan (va lidation)

5. Ins titu tiona liza tion G8 A lloca tion  o f 
hum an, financia l 
and technical 
resources

G1 C oo rd ina ting  m echanism  
(form alized)

G5 M a n a g e m e n tp la n  
(agreem ents)

G10 Partnerships 
(agreem ents)

G5 M a n a g e m e n tp la n  
(form al adoption )

G 15 M anagem en t plan inco rpo ra ted  in to  
higher-level strategies and plans 
(ins titu tiona l recogn ition )

6. A pp lica tion  o f the  
m anagem ent scheme

G8 A lloca tion  o f 
hum an, financia l 
and technical 
resources

G5 M anagem en t plan (agree­
m ents, gu ide lines and 
regu la tions)

G13 Use o f techno logy
G 14 Use o f econom ic instrum ents

G1 C oo rd ina tion  m echanism  (practice 
in in te r- in s titu tio na l coo rd ina tion  
and leadership)

G6 C oastline covered by active 
m anagem ent plans 
(tang ib le  accom plishm ents)

7. Evaluation and 
ad jus tm en t

G9 Scientific research 
and in fo rm a tio n

G1 C oo rd ina ting  m echanism  
G7 Routine m o n ito rin g , evalua­

tio n  and ad jus tm en t

G6 C oastline covered by active 
m anagem ent plans (practice in 
adaptive  m anagem ent)

Phases and steps o f the  ICOM policy cycle according to : Henocque, Y. and Denis, J. (editors), A  M ethodo log ica l Guide: Steps and Tools tow ards In tegra ted  Coastal Area M anagem ent. 
IOC Manuals and Guides 42. UNESCO, Paris, 2001.

7 6 IOC Manuals and Guides ME



for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent
handbook

Example A-7 ICOM indicators w ith in  the  DPSIR fram ew ork

Code Ind ica to r M e a s u re m e n t Type/Focus C ollection  tech n iq ues
D P S I R

G1 C o o rd in a tin g

m echan ism

- Existence and fu n c tio n in g  o f a coo rd ina ting  m echanism  fo r  ICOM
- O utcom es o f the  coo rd ina tion  process

- D ocum en t rev iew  (e.g., m eeting 
records)

- In terview s w ith  ICOM  m anagers 
and m em bers

G2 Leg is lation - Existence o f leg is la tion  on coastal and m arine resources
- A dequacy o f the  ICOM  legis la tion

- D ocum en t review
- In terview s w ith  ICOM  m anagers 

and o th e r experts
- Surveys

G3 E nvironm enta l

assessm ent
- Use o f EIA and SEA procedures and m od ifica tions  to  coastal projects
- Use o f C C A procedures in coastal tou rism  deve lopm en t

- D ocum en t rev iew  (e.g., EIS)
- In terview s w ith  co m p e te n t 

au tho rities
- Databases

G4 C o n flic t reso lu tion  

m echan ism

- Agreed procedures and m echanism s fo r co n flic t reso lu tion
- Changes in the  p ro p o rtio n  o f con flic ts  successfully m itiga ted , resolved, or prevented
- Overall change in the  num ber o f con flic ts

- D ocum en t and record review
- In terviews
- Surveys

G5 In te g ra te d  m a na g e ­

m e n t p lans

- Existence, characteristics, and status o f ICOM  plans
- Extent (percentage) o f coastline covered by ICOM plans

- D ocum en t review
- In terviews

G6 A ctive

m a na g e m en t

- Level o f im p le m e n ta tio n  o f ICOM plans, actions and projects, inc lud ing  in fras truc tu re  bu ild ing
- Procedures, legal too ls, and m o n ito rin g  and sanction ing  app lied  fo r  en fo rcem en t o f ICOM 

plans/actions
- Level o f en fo rcem en t o f, or com pliance  w ith , ICOM plans

- D ocum en t review
- In terviews
- Surveys

G7 M o n ito r in g  and 

e va lua tion
- Existence o f an opera tiona l m on ito rin g  and eva lua tion  system w ith  related ind ica tors
- C onsidera tion  o f results in ICOM in itia tives
- A d jus tm en ts  made to  ICOM  in itia tives

- D ocum ent and record review

G8 H um an, 

te ch n ica l, and 

fin an c ia l resources

- S taff
- Budget
- Facilities

- D ocum en t and record review
- In terviews

G9 Inpu ts  fro m  

sc ien tific  research
- Existence o f research studies and sc ientific  pub lica tions
- C om p le tion  o f a d iagnostic  assessment th a t iden tifies roo t causes o f coastal deg rada tion  and 

establishes p rio rity  fo r  in te rven tions
- Existence and d issem ination  o f a state o f the  coast repo rt
- M edia events related to  coastal issues
- Existence and fu n c tio n in g  o f a science advisory body
- Existence and ope ra tion  o f rou tine  m o n ito rin g  o f th e  m arine env ironm en t
- Inputs fro m  sc ientific  research and d iagnostic  assessment in to  ICOM

- D ocum en t review
- In terviews
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C ode In d ica to r M e a s u re m e n t Type/Focus C ollection  tech n iq ues
D P S I R

G10 Sta keholder 
participation

- Level o f stakeho lder pa rtic ipa tion
- Level o f stakeho lder satisfaction  w ith  pa rtic ipa tion  and w ith  ICOM  outcom es

- In terviews
- Surveys
- D ocum ent reviews

G11 NGOand CBO 
activity

- Existence and characteristics o f NGOs and co m m u n ity  o rgan iza tions active In ICOM
- Level o f ac tiv ity  o f NGOs and co m m u n ity  o rgan iza tions active In ICOM

- D ocum ent review
- In terviews

G12 Education and 
training

- Educational and tra in in g  p rogram m es Inco rpo ra ting  ICOM
- People having com p le ted  educationa l and tra in in g  p rogram m es In ICOM
- E m ploym ent o f people w ith  education  and tra in in g  In ICOM

- D ocum ent review
- Surveys

G13 Technology - A va ilab ility  o f IC O M -enab llng  and supporting  techno logy  a t an acceptable cost
- Level o f use o f IC O M -enab llng  and supporting  te chno logy  In subs titu tion  o f counter-IC ZM  

techno logy
- Level o f coo rd ina tion  o f IC ZM -enabllng and supporting  techno logy

- D ocum ent review
- Databases
- In terviews
- Surveys

G14 Economic
instruments

- A va ilab ility  o f econom ic Instrum ents, Includ ing env ironm enta l qua lity  certifica tions, In con junc­
tio n  w ith  regu la to ry  Instrum ents

- Level o f Im p lem en ta tion  and en fo rcem en t o f econom ic Instrum ents

- D ocum ent review
- Databases
- In terviews
- Surveys

G15 Incorporation of 
ICOM into sustain­
able development 
strategy

- Existence o f sustainable deve lopm en t strategy or A genda 21 Inco rpo ra ting  ICOM chapter
- Level o f Im p lem en ta tion  o f ICOM  chapte r o f sustainable deve lopm en t strategy or Agenda 21

- D ocum ent review
- In terviews
- Surveys

E1 Diversity - D iversity o f com m un ities
- D iversity o f popu la tions
- D iversity o f species
- G enetic d iversity
- Invasive specles/pests

- Species Inventories
- Sam pling
- M o n ito r in g  program m es

E2 Distribution - H orizonta l d is tribu tio n  (patchiness, aggrega tion )
- Vertical d is tribu tio n  (food  w e b /tro p h lc  structure)

- Species Inventories
- Sam pling
- M o n ito r in g  program m es

E3 Abundance - Biomass (key popu la tions)
- N um ber o f Individuals (m arine m am m als)
- Density (plants, ben th lc  organism s)

- M o n ito r in g  p rogram m es and 
surveys

E4 Production and 
reproduction

- C om plex ity  o f fo o d  w eb
- Key p reda tor/p rey  Interactions
- Keystone species
- Size spectra

- Remote sensing
- M o n ito r in g  p rogram m es and 

surveys

E5 Trophic interactions - C om plex ity  o f fo o d  w eb
- Key p reda tor/p rey  Interactions
- Keystone species
- Size spectra

- M o n ito r in g  program m es
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Code In d ica to r M e a s u re m e n t Type/Focus C ollection  tech n iq ues

E6

E7

E8

E9

SE

SE 3

SE 6

SE 13

M o rta lity Fishing m orta lity
Incidenta l m orta lities  (by-catch)
Natura l m o rta lity  (preda tion)

Species hea lth Species a t-risk  o f ex tinc tion  
(B io)accum ula tion o f tox ic  com pounds 
Diseases and abnorm a lities 
Seafood qua lity_______________________

W a te r q u a lity W ater co lum n properties
O ceanographic processes and va riab ility  (and regim e shifts) 
S ed im enta tion  (e.g., tran sp o rt o f suspended sediments) 
Pollu tants and con tam inan ts
E utroph ica tion  param eters_________________________________

H ab ita t q ua lity H ab ita t types 
H ab ita t a lte ra tion  
Sea level change
Landscape and bo ttom scape  in te g rity  
S ed im ent qua lity  (na tu re /p roperties  o f sediments)

Total econ o m ic  

va lue
Explo ita tion  o f living resources (com m ercia l fisheries; artisanal fisheries; recreational fisheries) 
Exp lo ita tion  o f non -liv ing  resources (oil and gas; m inerals and metals)
N on-consum ptive  uses (shipping; tou rism  and eco-tourism )
Econom ic va lue-added 
Value o f exports
M anagem en t and adm in is tra tion  costs______________________________________________________

Total e m p lo y m e n t N um ber em ployed
Em ploym ent payroll value
Same sub-categories as to ta l econom ic value

P o llu tan ts  and 

in tro d u c tio n
Population served by w as te w a te r tre a tm e n t 
Vo lum e, num ber, and type o f po in t-source  discharges 
N on-po in t-source  n u tr ie n t load ing (e.g., fe rtilize r use) 
D ischarged sedim ents and nu trien ts  
Vo lum e o f ballast and bilge discharge 
L itte r and debris

P ro tec tion  o f 

coasta l he ritage  

resources

No. and type  o f cu ltu ra l heritage resources 
Percentage cu ltu ra l heritage  resources p ro tected  
Percentage cu ltu ra l heritage  resources vu lnerab le  or dam aged 
Use o f cu ltu ra l heritage  resources_____________________________

M on ito r in g  program m es

Sam pling

M on ito r in g  program m es

Field observation

D ocum en t review  
Databases 
In terviews 
Surveys

D ocum en t review  
Databases 
In terviews 
Surveys___________

M on ito r in g  program m es
D ocum en t review
Databases
Interviews
Surveys

C u ltu ra l heritage registers 
Aeria l surveys 
F ie ldw ork
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Code In d ica to r M e a s u re m e n t Type/Focus C ollection  tech n iq ues
SE 5 H um an pressure 

on  h ab ita ts
- Land use/land cover pa tterns and com position
- Population density
- Extent o f hard-surface areas
- H igh -im pact fish ing  gear/practices
- D um ped and dredged m ateria l (e.g., sh ipp ing channel m aintenance) 1

- M on ito r in g  program m es
- D ocum en t review
- Databases
- In terviews

SE 7 Disease and  illness - Fecal co lifo rm  counts
- Days o f beach closure
- Extent o f con tam ina ted  species
- Extent o f con tam ina ted  w a te r
- Seafood-vectored illnesses

- M on ito r in g  program m es
- D ocum en t review
- Databases
- In terviews

SE 8 W e a th e r and  disasters - Econom ic va lue o f loss fro m  m arine w ea ther-re la ted  events
- Lives lost fro m  w e a th e r and m arine disasters 1

- D ocum en t review
- In terviews

SE 9 P opu la tion  dynam ics - Degree o f pub lic  access
- Resident and to ta l (seasonal) popu la tion
- M arine  a tta chm e n t

- D ocum en t review
- Databases
- Surveys

SE 12 Trad itiona l 

k n o w le d g e , 

inn o va tio n s  and 

practices

- Status and trends in lingu is tic  d iversity and speakers o f ind igenous languages
- R ecogn ition /ex is tence /con tinua tion  o f trad itio n a l land and w a te r tenure  o f ind igenous and lo ­

cal com m unities
- Lands and w a te rs  m anaged or co-m anaged by ind igenous and local com m un ities
- M ovem ent(s) o f ind igenous and local com m un ities  away fro m  trad itio n a l te rrito ries  and in flow s 

o f n ew  com m un ities
- Trends in the  estab lishm ent and e ffective  im p le m e n ta tio n  o f favourab le  gove rn m e n t policies 

and p rogram m es to  preserve trad itio n a l know ledge, innova tion  and practices
- Access to  trad itio n a l coastal and m arine resource rights
- Trends in the  m an ifes ta tions o f trad itio n a l know ledge

- Statistics and censuses
- Public program m es and 

policies
- Local com m un ity  

self-assessments

SE 13 P ro tec tion  o f  coastal 

he rita g e  resources

- No. and type  o f cu ltu ra l heritage  resources
- Percentage cu ltu ra l heritage  resources p ro tected
- Percentage cu ltu ra l heritage  resources vu lnerab le  or dam aged
- Use o f cu ltu ra l heritage  resources

- C u ltu ra l heritage registers
- Aeria l surveys
- F ie ldw ork

80 IOC Manuals and Guides ME



for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

E x a m p le  A -8  The DPSIR fram ew ork  applied to  the  m arine env ironm en t (IOC Ind icator handbook a fte r EEA, 2000)
(process o f ind icators selection fro m  IKZM O der p ro jec t report)

IO C -lndicators DPSIR-
character

U sefu l­
ness fo r  
W FD  
(-- o ++ )

M e a n in g  o f  IOC in d ica to r fo r  th e  W FD Existence  
o f in fo rm a ­
tio n  /d a ta  
(-- o + + )

A v a ila b ility  o f d a ta  and  in fo rm a tio n
as w e ll as im p o r ta n t d ocum ents  and  p ub lications

G overnance ind icators

G 1 : Existence and fu n c ­
tio n in g  o f a coo rd ina ting  
m echanism

R ++ The ICPOAP and related m in istries are the  
s ta tu to ry  fra m e w o rk  fo r  a coo rd ina ting  
mechanism .

++ Germ an spatial p lann ing  act (1998); WFD (20 0 0 /6 0 / 
EC); A g reem en t o f the  ICPOAP (1996); LEP M -V  
(2005)

G2: Existence and adequacy 
o f leg is la tion

R ++ WFD and th e  Germ an w a te r act fo rm  the  
legal basis. They fo llo w  princip les o f sus­
ta inab ility , in fo rm a tio n  and partic ipa tion .

++ Germ an spatial p lann ing  act (1998); W ate r act o f 
M eck lenbu rg -V orpom m ern  (1992) ; WFD (20 0 0 /6 0 / 
EC); A g reem en t o f the  ICPOAP (1996); LEP M -V  
(2005)

G3: Environm ental 
assessment

R + WFD asks fo r EIA, SEA as w e ll as CCA. It is 
to o  early fo r an evaluation.

++ Acts fo r  EIA and SEA existing, equ iva lent fo r CCA; 
LEP M -V  (2005); ESPOO-Convention (1991); regional 
concepts

G4: Existing and fu n c t io n ­
a lity  o f co n flic t reso lu tion  
m echanism

R + Partic ipation o f stakeholders w ill m in im ize 
con flic ts  before  prepara tion  o f a m anage­
m en t plan

+ Spatial p lann ing  includes co n flic t reso lu tion  m echa­
nisms; a lo t o f in fo rm a tio n  available, b u t little  in fo r­
m ation  a b o u t e ffic iency

G5: Existence, status and 
coverage o f ICOM  plans

R + A  m anagem ent plan is under prepara tion  
and w ill include coastal w a te rs  up to  a 
distance o f 1 nm

+ Plan under prepara tion ; the  LEP M -V  (2005), ) and 
the  WFD (2000/60/EC ) as w e ll as the  repo rt by the 
ICPOAP to  th e  European C om m ission (2005) fo rm  a 
good  basis

G5: Existence, status and 
coverage o f w a tershed 
plans

R ++ A  m anagem ent plan is under prepara tion , 
coverage and con ten ts  are given by the  
WFD

+ Suitable WFD (2000/60/EC ) plan is under prepara tion  
w h ich  fu lfills  ICOM dem ands

G5: Existence, status and 
coverage o f m anagem ent 
plans fo r coastal and 
m arine ecosystems

R + A  m anagem ent plan is under construc tion , 
coverage and con ten ts  are given by the  
WFD

+ WFD plan under p repara tion  and partly  suitable; par­
allel activities concern ing  p ro tec tion  o f ecosystems are 
Natura 2000, M arine S trategy and M arine Protected 
Areas
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E x a m p le  A -9  Orders o f outcom es o f ICM in itia tives (based on Olsen & Nickerson, 2003) applied on W adden Sea Trila teral Cooperation.

National

Regional

Local
Intermediate Outcomes Final Outcomes

1st Order: Enabling conditions 2nd Order: Changes in 

Behavior
3rd Order: The Harvest 4th Order: Sustainable 

Coastal Developm ent
, Jo in t Declaration  on the  Protection o f , Increased area o f salt march

W adden Sea in 1982 , C onference o f W adden , Increased area o f seagrasses Sustainable environmental qual­

, Transition fro m  3 d is tinc t nationa l Sea Program m e in 1994 , Im provem en t in m a in ta in ing ity and quality o f life is achieved

plans to  a un ified  and com prehensive , NGOs inv ited to  a ttend the  sed im ent balance o f the

ecosystem -based approach to M anagem en t area tida l area

m anagem ent In 1985 boundaries fo rm a liza tio n , Im provem en t in w a te r qua lity

Perm anent com m on secretaria t , Increased fo o d  and hab ita t

established in 1987 fo r m ig ra tin g  birds

, A d o p tio n  o f a set o f gu id ing , Increased returns fro m  the

princip les in 1991 fishery based on ind iv idua l

1991 C onference, ado p tio n  o f quo ta  system In mussel-seed

w a te rfo w l hu n ting  fo llo w e d  by fish ing

conflic ts , T ime fo r fishers to  stock culture 

p lo ts in an op tim a l m anner
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Example A-10 ICM programme performance indicators (based on Chua et al., 2003)

S tatus ind icators E n v iro n m en ta l stress 
o r pressure ind icators

Process ind icators Response ind icators S u s ta in a b ility  ind icators Im p act ind icators

-  Size a nd  physica l cha racte ris ­
tics o f  th e  coastal area

-  P opu la tion  size, d is tr ib u tio n , 
e d u ca tio n , and  dens ity

-  Percentage o f p o p u la tio n  
w ith  w a te r  supply, s a n ita tio n  
services, e le c tric ity

-  Poverty ind ices (If app licab le )
-  Ecosystems hea lth : risk q u o ­

tie n ts  o f  m a jo r ecosystem s/ 
hab ita ts

-  Level o f  u rb a n iz a tio n / 
c lass ifica tion

-  Land use patte rns: percentage 
o f land used fo r  a g ricu ltu re , 
a quacu ltu re , fo re s t covers, h u ­
m an se ttle m e n t, industries, etc.

-  Percentage c o n tr ib u tio n  o f 
key e con o m ic  ac tiv it ie s  to  
e con o m ic  g ro w th

-  B iod ivers ity : coasta l and 
m arine  species inve n to ry

-  Level o f  e x p lo ita tio n  o f 
na tu ra l resources

-  Types and  levels o f m a jo r 
p o llu ta n ts

-  S tate o f  w a te r  q u a lity  fo r  p u b ­
lic hea lth  and  fo r  fish  fa rm in g

-  N a tiona l resource and  e n v iro n ­
m enta l gove rnance : in s t itu ­
tio n a l a rra n g e m e n t, leg is la ­
tio ns , legal and 
in te ra g e ncy  con flic ts ;

-  Inven to ry  o f  in s titu t io n s  o r 
skills ava ilab le  a t local level 
fo r  in te g ra te d  p la n n in g  and 
m a na g e m en t

-  Existing m echan ism (s) fo r  
resolv ing m u lt ip le  use co n flic ts

-  Types and  level o f e n v iro n m e n ­
ta l inve s tm e n t

-  Rates o f increase by 
types and  level o f 
p o llu ta n ts

-  Rates o f w a te r  q u a lity  
d e te r io ra tio n , h a b ita t 
d e g ra d a tio n ; and  re­
source  e xp lo ita tio n

-  N ature , level and  rate 
o f  convers ion  o f  coastal 
h a b ita ts  to  o th e r  users

-  Expansion o f  p o llu tio n  
h o tsp o ts

-  Level o f e nv iro n m e n ta l 
risk q u o tie n ts  fo r  w a te r  
q u a lity  and  ecosystem s

-  Site p ro filin g  u nd e rta ke n
-  Problem s id e n tifie d  and  

p r io r itize d
-  M a n a g e m e n t b o u n d a ry  de fin e d
-  P lanning u nd e rta ke n
-  S takeho lders  consu lted
-  D a ta /in fo rm a tio n  analysed
-  Public aw areness created
-  C o m m u n ic a tio n  p lan  deve loped
-  E nv ironm enta l risk assessm ent 

p e rfo rm e d
-  S tra teg ic  m a n a g e m e n t p lan  

fo rm u la te d
-  Issue/area-specific  p lan 

deve loped
-  O rg a n iza tio na l a rra n g e m e n t 

p roposed
-  Legal a rra n g e m e n t p roposed
-  Financial a rrangem en t fo r  p ro ­

gram m e im p lem en ta tion  iden tified
-  E nv ironm enta l m o n ito r in g  p ro ­

g ram m e  deve loped
-  In fo rm a tio n  m a n a g e m e n t system 

estab lished and  o pe ra tio n a l
-  C ore g ro u p  o f o ffic ia ls  and  s ta ke ­

holde rs tra ine d
-  P rogram m e m o n ito r in g , eva lu ­

a tio n  and  re p o rtin g  p ro to co ls  
deve loped

-  Local level in te ragency, 
m u ltise c to ra l c o o rd in a tin g  
m echan ism  o pe ra tio n a l

-  C oasta l s tra te g y / s tra te g ic  
e nv iro n m e n ta l m a n a g e m e n t 
p lan  im p le m e n te d

-  Site sp ec ific / Issue spec ific  
a c tion  p lans im p le m e n te d

-  Sea-use z o n in g  schem e 
o p e ra tio n a l

-  C ivil soc ie ty  g ro u p  
m ob ilize d  in p la n n in g  and 
m a na g e m en t

-  C o m m u n ic a tio n  p lans Im p le ­
m e nted  to  in fo rm  s ta k e h o ld ­
ers and  pub lic

-  In te g ra te d  e nv iro n m e n ta l 
m o n ito r in g  p ro g ra m m e  
im p le m en ted

-  R equired leg is la tion  and  a d ­
m in is tra tive  o rders  a d o p te d  
and  Im p lem e n te d

-  ICM  p ro g ra m m e  m o n ito r in g , 
e va lu a tion  and  re p o rtin g  
p ro to co ls  im p le m en ted

-  In te g ra te d  in fo rm a tio n  m a n ­
a ge m e n t system 
o p e ra tio n a l

-  Stress re du c tio n  ta rg e ts  set 
and  m easures u nd e rta ke n

-  S us ta inab ility  Ind ica tors
-  P erception  and  b e h a v iou r 

changes a m o n g  s ta ke ­
ho lde rs  o ccu r

-  IC M  m a ins tream ed  in to  
loca l/n a tion a l tra in in g  and 
e d u ca tio n  system

-  Sustainable financ ing  
systems in s u pp o rt o f ICM 
p rog ram m e opera tiona lized

-  M a in s tre a m in g  o f ICM  
in to  na tio n a l o r  su b -n a ­
tio n a l p o licy

-  In te g ra tio n  o f ICM 
p ro g ra m m e  in to  local 
g o v e rn m e n t d e ve lo p m e n t 
p rog ra m m e

-  M echan ism s fo r  k n o w l­
edge  g e n e ra tio n , sharing  
and  extens ion  estab lished 
and  o pe ra tio n a l

Environm ental im pact
-  V isua l s ign o f im p ro v e m e n t o f  

e n v iro n m e n ta l q u a lity  (w ater, 
se d im e n t, b io ta , a ir  q ua lity )

-  Percentage o f  n u tr ie n t 
re du c tio n

-  Percentage o f  deg raded  
h a b ita ts  restored

-  A rea o r le n g th  o f  coastline  
re h a b ilita te d  th ro u g h  shore line  
m a n a g e m e n t

-  A reas o f ecosystem s p ro te c te d / 
preserved

-  R eduction  o f  risks to  
ecosystem  and  p u b lic  hea lth

Economic im pact
-  Increase in average h ouseho ld  

incom e
-  Increase in e m p lo y m e n t 

o p p o rtu n it ie s
-  Poverty reduced
-  P o llu tio n  dam age  cost reduced
-  In ve s tm e n t in e nv iro n m e n ta l 

im p ro v e m e n t increased
-  In ve s tm e n t in c leaner p ro d u c ­

t io n  te c h n o lo g y  increased

Social im pact
-  Reduced inc idence  o f  m u lt ip le -  

use co n flic ts
-  Reduced risks to  p u b lic  hea lth  

associa ted  w ith  e n v iro n m e n t 
d e g ra d a tio n  such as w a te r­
b o rn e  diseases

-  Reduced sea food  po iso n in g  
due  to  to x in s /c o n ta m in a n ts

-  A  w e ll- in fo rm e d  p u b lic
-  H igh  e n v iro n m e n ta l aw areness
-  Increased transparency  in 

gove rnance
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Checklist A Selecting the indicators

Step Task C o m p le ted

A.1 a. Iden tify  th e  goals and objectives o f the  p rog ram m e based on docum ents □

b. List goals and objectives using W orkshee t A-1 □

A .2 a. Selecting Ind icators associated w ith  each goal and objectives using W orkshee t A-1 □

A .3 a. Iden tify  those Indicators th a t are relevant to  m ore than  one objective □

b. Assess the  relevance o f Ind icators and rate them  based on th e  criteria  listed In W orkshee t A -2 □

c. Prioritize a subset o f Ind icators based on the  above criteria □

A .4 a. C onsider th e  Ind icators In the  con tex t o f a conceptua l fra m e w o rk  (see Examples A -1/6 as a reference) □

b. Iden tify  th e  corre la tions am ong the  Indicators □
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W o rk s h e e t  B-1 E stim ating  costs fo r  con du ctin g  th e  te s t (based on  IFAD, 2 003)

C ategories Specific item s

Labour costs
- Recurrent (pe rm anen t s ta ff sala­

ries; te m po ra ry  su p p ort sta ff)
- Technical assistance contracts 

(short- or long -te rm , nationa l, 
In te rna tiona l)

- Planning and deve lop ing  the  M&E system
- C onduc ting  regular m on ito rin g
- Report w r it in g  and analysis
- Partic ipating In rev iew  processes and events
- In fo rm a tion  m anagem ent
- C ap tu ring  and docum e n tin g  lessons learned
- D issem inating M&E find ings
- S upporting  co m m u n ity  based/partlc lpa to ry  M&E processes

Physical non -con trac tua l Investm ent 
costs

- Equ ipm ent fo r m on ito rin g
- C om m un ica tions and p resenta tion eq u ip m e n t
- Establishm ent o f M&E offices (e.g., fu rn itu re , equ ipm en t)
- Publication m ateria ls
- C om puters and so ftw are
- Vehicles

N on-labour opera tiona l costs - Vehicle fue l and m ain tenance  and o the r transpo rt
- O ffice  runn ing  costs (overheads, m aintenance)
- S tationery
- M eetings
- A llow ances fo r  prim ary stakeholders and p ro jec t Im plem enters
- External data, such as maps
- C om m un ica tion  and pub lica tion  costs -  p rin tin g /co p y in g  docum ents, ed iting , layou t and pub lica tion  o f key docum ents

Train ing and study tours fo r  M&E- 
related capac ity -bu ild ing

External and on-s lte  tra in in g  courses:
- Training o f p rim ary  stakeholders to  bu ild  capacity In M&E
- Training o f selected Im p lem en ting  partners concerned w ith  co m m u n ity  deve lopm en t on In troduc ing  and supporting  

pa rtic ipa to ry  m on ito rin g
- Training selected M&E sta ff o f service providers (gove rnm en t and NGO) on relevant M&E aspects
- Training M&E office rs and key m anagem ent s ta ff on M&E, Includ ing com pu te r tra in ing
- Financial m anagem ent tra in in g , as approp ria te
- P rom oting exchange o f experiences w ith  o the r projects, am ong th e  d iffe re n t stakeho lder groups
- Course fees

IOC Manuals and Guides ME 8 5



the ind ica tors

Example B-1 Workplan and timeline of Xiamen ICM project

ID Task T im e  (d) Nov. 2 005 Dec. 2005 Jan. 2006 Feb. 2 006 M ar. 2 006

1 1. S election  o f  in d ica to r 10

2 1.1 Selection and p rio ritiza tion 7

3 1.2 Relationship am ong ind icators 7

4 1.3 Listing o f ind icators 0

5 2. A ssessm ent p lan n in g 20

6 2.1 Iden tify  data sources 14

7 2.2 Assessment o f resource needs 7

8 2.3 Iden tify ing  ta rg e t users 2

9 2.4  O rgan iza tion  o f task team 3

10 2.5 D eve lopm ent o f w o rkp la n 7

11 2.6  C om ple te  w o rkp lan 0

12 3. Assessm ent 60

13 3.1 C o llec t and com pile  data 56

14 3.2 Analysis o f data 14

15 3.3 Assessment o f data 7

16 3.4  Data assessment 0

17 4 . Exchange o f  ou tcom es 30

18 4.1 O utcom e sharing 14

19 4.2  C om p ila tion  o f repo rt 32

20 4.3 Subm ission o f fina l repo rt 0
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Example B-2 Monitoring and evaluation matrix (based on IFAD, 2003)

P erfo rm ance  
questio ns  and  
re la te d  ta rg e ts

In fo rm a tio n  needs  
and  ind icators

B aseline in fo rm a ­
tio n : req u irem en ts  
and  status

D a ta  g a th erin g :  
m eth o d s , frequ ency , 
responsib ilities

P lanning  and  resources: 
fo rm s , p la n n in g , tra in in g , 
d a ta  m a n a g e m e n t, e x p e r­
tise , responsib ilities

In fo rm a tio n  use: 
analysis , re p o rtin g , fe e d ­
back, ch an g e  processes, 
responsib ilities
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Checklist B Planning the test of the indicators

Step Task C o m p leted

B.1 a. Iden tify  th e  sources o f data fo r  the  Indicators □

b. Assess coverage and qua lity  o f data □

B.2 a. D eterm ine th e  hum an resources needed fo r m easuring and analysing the  Indicators □

b. D eterm ine th e  eq u ip m e n t needed fo r  m easuring and analysing the  Indicators □

c. Estimate the  bu d ge t needed fo r  app ly ing  the  Indicators □

d. Assess the  bu d ge t needed aga inst the  resources available and decide w h e th e r add itiona l resources are to  be secured □

B.3 a. D eterm ine th e  audience fo r th e  results o f th e  test □

b Prioritize the  audience fo r the  results o f th e  test □

B.4 a. D eterm ine th e  level o f expertise required fo r  carrying o u t the  test □

b. D eterm ine th e  In-house ava ilab ility  o f resources fo r carrying o u t the  tes t and, If needed, hire external consu ltants □

c. Decide w h e th e r to  Involve stakeholders and establish the  team  to  conduc t th e  test □

B.5 a. D eterm ine th e  tim e  needed to  co n d uc t the  test □

b. D eterm ine w h e n  to  co n d uc t the  test □

c. Develop a w o rk  plan and tim e line □
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E x a m p le  C-1 Typology o f d a ta  rep resentation
Graph: Evolution o f species richness, density and diversity

I ' h  l i l i i j v t a  h  U in . .

D raptTTD iK K i ’ C rp p ia p ^ D Q iw  " " t o f d B n

I rjn rr ÏJfe -k:nn 1 1 n na m uunrrrr m rtw Klnnr% H i ST (CXirr 3 jt-.-od.I brra-*m I OF 7 u ii l4'M

TI h hpKI PI  J - W  MI  p ^ p i  &1-J H I f i t  S u t*  A | ^ r ,  ^
E u u L D i n i t  and  M n l k a t r ü f  ^ L t j m c s n n  t L t M i 1'

Q u a lita t iv e  d a ta  Level o f  s takeh o ld ers ' 
p artic ip a tio n  (in th e  fo rm  o f  q u e s tio n n a ire )

"Do you participate in the educational activities 
related to ICOM?"

"A lw a ys " □

"F requen tly " □

"S o m e tim e " □

"N eve r" □

Table 1 C h an g e  in ab u n d a n c e  o f  C hinese W h ite  D o lph in  in X ia m en  w a te rs

D a te N u m b er o f  
S urvey vessels

N a v ig a tio n a l 
m iles (km )

Hours fo r  
survey

N u m b er o f
d o lp h in
fo u n d

1994 1 35 3.2 5

1996 2 55 7.5 5

1997 13 395 58 114

1998 35 1453 145 122

1999 36 1073 137 144

June 2 0 0 3 -M a y  2004 56 1900 260 123

From Xiamen ICM project report, page 24
Source: Beijing Normal University and Xiamen Environmental Protection Bureau (2005), Research Report No. 6 fo r 
Planning o f Building Xiamen into an Eco-City: Marine Ecological Construction and Environmental Protection
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E x a m p le  C-2 CHARM  te s t p ro ject app lication  o f ecological indicators based on th e  IOC G uidelines fo r  V u ln e ra b ility  M ap p in g  in th e  Ind ian  Ocean  
(IOC-UNESCO, 2 0 0 0 ) and  th e  South Pacific A p p lied  Geoscience Commission (SOPAC, 1999) E nvironm ental V u ln e ra b ility  Index (EV I).
Ind ica to r used fo r  the  ca lcu la tion o f EVI fo r coastal units In Ban Don Bay and Phang Nga Bay.

No. Sub­
in d ex

W t.
fa c to r l

In d ica to r (U n iversa l ind ica to r)

N am e D escrip tion U n it S ignificance on  n a tu ra l resource/ 
e n v iro n m e n t

Scoring level fo r  ra w  d a ta

1 2 3 4 5 6 7

1 IRI2 3 Land area Round figure o f land area (sum 
o f sub-district area).

Sq. km. Land area signals richness o f habitat types, re fu­
gia, species redundancy and richness. Therefore 
large area Is normally more stable than the small 
area. Certain risks m igh t cause small area to  be 
more vulnerable.

> 600 501
- 6 0 0

401
- 5 0 0

301
- 4 0 0

201
- 3 0 0

101
- 2 0 0

<
100

6 EDI3 1 Alien
species

All Introduced species. No. o f 
species

Biodiversity, since poses threats to  local species. N/A N/A N/A N/A N/A N/A N/A

8 RDI4 1 M igrating
Species

Num ber o f known outside spe­
cies tha t m igrate In the coastal 
un it during the ir life spans 
(Including marine species)

no. o f 
species

Lack o f de term ination o f welfare o f species w h ile  
they are outside the country's control. Various 
sites o f the m igrating species are conserved as 
tourist attraction spots.

< 3 5 36
- 4 0

41
- 4 5

46
- 5 0

51
- 5 5

56
- 6 0

> 6 0

Source: Modified from  Progress Report: Global Environmental Vulnerability Index (EVI): Initial testing o f the Global EVI, 2002

1 high = 3, medium = 2, low  = 1
2 IRI = Intrinsic resilience descriptors = natural resilience o f a system based on its innate characteristics; characteristics o f natural systems tha t make them more or less able to  cope

w ith  natural or anthropogenic hazards. High IRI represents high risk or more vulnerable. IRI is not negotiable.
3 EDI = Environmental Degradation descriptors = damages sustained by the natural systems as a signal to  predict how  well those systems m ight (extrinsic resilience) be able to  

resist damages from  future hazards. High EDI represents high stress or more vulnerable.
4 REI = Risk exposure descriptors = frequency and intensity o f potential risks o f natural and anthropogenic hazards. High REI represents high risk or more vulnerable.
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Example C-2 Data Coding
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C h ec k lis t C C onducting  th e  te s t

Step A ctio n C o m p leted

C.1 a. Im p lem en t the  w o rk  plan □

C .2 a. Familiarize w ith  data co llec tion /com p ila tion  m ethods □

b. Assess the  ava ilab ility  o f data □

c. If necessary, select a sample □

d. C o llec t/com p ile  data □

C .3 a. D eterm ine person In charge o f data m anagem ent □

b. Code data and transfe r to  th e  person In charge □

c. Enter and store data □

d. C olla te  and review  data sets □

e. D eterm ine h o w  to  m ake data available □

C.4 a. Review th e  data □

b. U ndertake a pre lim inary analysis □

c. C om ple te  fina l analysis □

d. Prepare results □

C .5 a. S ubm it results to  peer reviewers □
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W o rk s h e e t  D-1 Form at fo r  rep ortin g  on th e  tes ting  o f th e  indicators

A  to ta l o f a b o u t 20 -25  pages (Inc lud ing tables, figures, and references), plus the  In troduc tion  (care o f IOC)

C o m p o n e n t C o m p leted

In tro d u c tio n □

B ackground in fo rm a tio n  (a b o u t 7-8  pages)
Ecological characteristics □
Socioeconom ic env ironm en t □
Goals and objectives □
Institu tiona l a rrangem ents □
Legal fra m e w o rk □
M anagem en t plan □
Staff □
O utreach and tra in ing □
Stakeho lder pa rtic ipa tion □
M ajor Issues □
Key outcom es □
Need for, and con tex t o f, th e  eva luation □
Existing m o n ito r in g  and eva luation  activities □

A p p ly in g  th e  h a n d b o o k  (a b o u t 10 -12  pages)
Selected Indicators □
Evaluation w o rk  plan □
Im p lem en ta tion  o f th e  w o rk  plan: hum an resource e ffo rt (and associated costs) □
Strengths and lim ita tions  o f the  Indicators □
Results fro m  the  eva lua tion  (Inc lud ing use o f tab les and graphs) □

Lessons lea rn ed  (a b o u t 3 -5  pages)
Iden tify ing  and m easuring th e  Indicators 
Im plications fo r m anagem ent 
R ecom m endations

□
□
□

References □

IOC Manuals and Guides MG 93



the ind ica tors

Worksheet D-2 Examples of indicators important for different stakeholders

In
di

ca
to

r 
1

In
di

ca
to

r 
2

In
di

ca
to

r 
3

In
di

ca
to

r 
4

In
di

ca
to

r 
5

In
di

ca
to

r 
6

In
di

ca
to

r 
7

In
di

ca
to

r 
8

In
di

ca
to

r 
9

In
di

ca
to

r 
10

S takeholders Issues

Fishermen Issue 1

Issue 2

Issue 3

Tourism and recreation Issue 4

Issue 5

Issue 6

Shipping and p o rt Issue 7

A quacu ltu re

Landowners

Entrepreneurs w ith  businesses near the  coast

Users o f coastal and up land resources

Universities and research Institu tes

NGOs
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Example D-1 Communication strategies for a target audience

O n e -w a y  com m u nica tion T w o -w a y  c om m u nica tion

- W ritte n  m ateria ls (report, papers)
- V isual m ateria l (posters, pictures)
- Oral presen ta tion  (In person)
- Mass m edia
- In te rne t (W orld  W id e  W eb)

- G roup discussion
- O ne-on -one  discussion
- Physical and e lectron ic  bu lle tin
- Remote com m un ica tion
- In te rne t (email)

E x a m p le  D -2: Perform ance assessment fra m e w o rk  proposed by Chua e t  al. (2003 )

O
PREPARING
- Project m anagem ent m echanism
- W o rkp lan  and b u d ge t
- Hum an and financia l resource 

arrangem ents
- Stakeholders consu lta tion
- Training o f core s ta ff
- Project m o n ito rin g  program

IN IT IA T IN G
- Environm enta l p ro filing
- Issues Iden tifica tion  and p rio ritiza tion
- In itia l env ironm en t risk assessment
- Stakeholders consensus bu ild ing
- Public awareness
- Coastal strategy
- In tegra ted  In fo rm a tion  m anagem ent system

DEVELO PING
- Data ga thering
- Refined Risk Assesssment
- S trategic Environm enta l M anagem en t Plan 

(SEMP)
- Issues-speclflc and /o r area-specific action  plans
- Ins titu tiona l arrangem ents
- Financial Investm ent op tions
- Environm enta l m o n ito rin g
- Stakeholders pa rtic ipa tion

REFINING A N D  C O N S O LID A TIN G
- Ins titu tiona l setup
- Program m on ito rin g  and eva luation
- Revised strategies and action  plans
- Planning fo r next p rogram  cycle

B
IM P LE M E N TIN G
- C oo rd ina tion  and program  m anage­

m en t mechanism s
- Environm enta l m on ito rin g  program
- A c tion  plans

□A D O P T IN G
- O rgan iza tiona l and legal mechanisms
- SEMP and action  plans
- Funding m echanism

*This fram ework has been adopted in Xiamen ICM project report in the context o f the evaluation o f Cycles I and II o f the project.
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C h ec k lis t D C om m unicating  results

Step A ctio n C o m p le ted

D.1 a. Form at results accord ing to  the  IOC suggested fo rm a t □

D.2 a. Develop a strategy and a tim e line  fo r d issem inating results to  a varie ty  o f audiences □

b. D issem inate results □

D.3 a. C onsider h o w  to  Incorpora te  th e  results o f th e  tes t In dally m anagem ent activities □

D.4 a. C onsider h o w  to  Ins titu tiona lize  the  m on ito rin g  and eva lua tion  system developed fo r the  test and m ake It sustainable □
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lessons learned and recom m endations

1. Introduction
The preceding chapter on app ly ing  the  ind icators has provided outcom es, sug­

gestions and examples fro m  th e  app lica tion  o f governance, ecologica l and 

socioeconom ic Ind icators In the  ICOM  case studies. This has enriched the  p ro ­

cess o f Ind ica to r selection and app lica tion . In general, the  case studies fo u nd  

th a t the  handbook  has provided useful perspectives by w h ich  progress in the  

Im p lem en ta tion  o f ICOM projects and in itia tives can be assessed (Box 7-1).

This chapter presents a b rie f sum m ary o f the  experiences and main outcom es o f 

these test projects, as w e ll as lessons learned and recom m endations o f a more 

general nature. Users o f the  handbook w ill bene fit greatly from  the experience 

gained in the case studies, and are urged to  refer to  the reports o f the  individual 

case studies fo r fu rth e r In fo rm ation  and details (h ttp ://ioc3 .unesco.o rg /icam /).

7 .2  Main findings and lessons

Applicability o f the indicators
The case studies dem onstra ted  the  app licab ility  o f the  ICOM ind icators under 

d iffe re n t ecologica l, soc ioeconom ic and governance scenarios and cond itions 

(Table 7-1). For Instance, th e  m anagem ent units/ecosystem  types included o f f ­

shore areas (Canada), coastal lagoon (France), m angrove forests (Thailand), 

coastline (Chile) and nearshore estuarine areas (Germ any). The socioeconom ic 

cond itions and econom ic activities ranged fro m  oil and gas extrac tion  indus­

tries in th e  case o f Canada, to  tou rism  and artisanal fisheries in th e  case o f 

China and Thailand.

The scale o f the  test projects spanned national, regional and local levels, w ith  

the  existence o f specific plans o f action enabling ICOM, such as coastal m an­

agem ent plans or legislation related to  coastal m anagem ent. In m ost cases, the 

coastal m anagem ent projects w ere  in itia ted by national directives and legisla­

tion . For example, the  Canada ESSIM and Chilean projects are national coastal 

m anagem ent programm es, w h ich  include legislation and coord ina ting  bodies 

a t the  national level. In the German study, ind icator selection was based on the 

EU W ater Fram ew ork Directive at the  national level. The CFIARM pro ject was 

based on directives from  sub-d istrict gove rnm ent offices a t the  Thai provincial 

level (Tambon A dm in is tra tive  O ffice), and the  pro ject adopted  a strategy consist­

ing o f developing a "nested governance system ", w hereby m anagem ent pow er 

and responsibility are shared cross-scale am ong a hierarchy o f m anagem ent in­

stitu tions. The CFIARM pro ject In tegrated the  ICOM indicators, particu larly the  

ecological indicators, w ith  the app lica tion o f the  approach based on the  IOC 

Guidelines fo r  Vu lnerab ility  M app ing  in the Indian Ocean (IOC-UNESCO, 2000) 

and the  South Pacific App lied  Geoscience Com m ission (SOPAC, 2002) Environ­

mental V u lnerability  Index (EVI) (see examples in C hapter 6).

The ICO M  ind ica to rs  w e re  also app lied  in cases w h e re  an ICO M  in itia tive  did 

n o t exp lic itly  exist. For instance, in C hile , the re  w as no existing ICOM  p ro j­

ect to  s ta rt w ith ,  a lth o u g h  th e  e lem ents o f ICOM  w ere  a lready concep tua lly  

con ta ined  w ith in  th e  rules and ins trum en ts  th a t regu la te  th e  use o f  coastal 

spaces. This w as also th e  case fo r  th e  O der Estuary p ro jec t, w h e re  several ac­

tiv itie s  supported  ICO M  aims, or cou ld  have even p ractica lly  im p le m e n te d  an 

ICOM  approach , w ith o u t  exp lic itly  m en tio n in g  th is  te rm . In th e  case o f Chile, 

th e  key assum ption  w as th a t as long as th e  m an a g e m en t inco rpo ra tes the  

essential ICO M  aspects, th e  resu lting  in te rve n tio n  w o u ld  lead to  an im p ro ve ­

m en t in e nv ironm en ta l qu a lity  w h ile  th rea ts  to  users and th e  e n v iro n m e n t 

w ill tend  to  decrease.

Relationship am ong governance, ecological and socioeconomic indicators
The linkages am ong th e  th ree  types o f ind icators are w e ll illustra ted in the 

DPSIR fram e w o rk , w h ich  has been discussed in preceding chapters. In the 

policy cycle, governance ind ica tors are representa tion o f driv ing  forces and 

response. In th is fra m e w o rk  it is clear th a t the  m easurem ent o f governance 

status could be h ig h lig h ted  th ro u g h o u t the  policy cycle, th ro u g h  the  analysis 

o f in itia l cond itions, prepara tion , im p lem en ta tion , eva lua tion  and ad jus tm en t 

steps. Ecological ind ica tors deal m ore w ith  state and impacts, w h ile  socioeco­

nom ic ind icators relate to  driv ing  forces and pressures. These tw o  types o f 

ind ica tors are essential to  unders tand ing  th e  effectiveness o f an ICOM  p ro ­

gram m e or plan, or in w h ich  d irec tion  it should be enforced or adjusted. In 

th is regard, before  selecting and app ly ing  the  ind icators, It Is Im p o rta n t th a t 

the  goals and objectives o f th e  m anagem ent p rog ram m e be developed in rela­

tio n  to  the  env ironm enta l and socioeconom ic con tex t o f the  co u n try  or region 

under exam ination .

The e luc ida tion  o f dependencies am ong the  com ponen ts  o f the  DPSIR fram e ­

w o rk  is o fte n  a challenge. For instance, in the  Oder pro ject, changes in drivers 

In th e  river basin and changes in th e  pressure "n u tr ie n t loads" do n o t cause 

s ign ificant changes in the state o f the lagoon or in w a te r quality. This is be-
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cause m ost o f the  tim e, nutrients are available In high concentra tions and do no t 

lim it p rim ary production , i.e., phy top lank ton  does n o t show  a close relationship 

to  w a te r qua lity  in the lagoon. This underscores the  need fo r careful selection 

o f the  ind icators and the ir param eters and m easurements, and fo r some prior 

know ledge  abou t the  environm enta l features o f the  m anagem ent area.

Application o f indicators
The jo in t app lica tion  o f governance, ecologica l and socioeconom ic Indicators 

gives a m ore com prehensive unders tand ing  o f th e  dependencies in a coastal 

or m arine system. In th e  CHARM  pro ject, in co rpo ra ting  the  th ree  types o f 

Ind icators in to  the  fra m e w o rk  o f the  ICOM  policy cycle w as considered essen­

tia l. This makes it  easier to  understand th a t Ind icators are ite ra tive  all a long the  

ICOM  process and also to  develop am ong them  specific linkages related to  the  

stage o f deve lopm en t o f any ICOM in itia tive.

A  broad know ledge  base is required fo r  jo in t app lica tion  o f th e  th ree  types 

o f ind icators. M oreover, the  ease o f app lica tion  and data and in fo rm a tio n  re­

qu irem ents o f the  th ree  types o f Ind icators vary. A pp lica tio n  o f governance 

ind icators can be developed fro m  existing docum ents, laws, regu la tions and 

fram ew orks  relevant fo r the  region. It is, however, im p o rta n t to  consider gov­

ernance ind icators w ith in  the  con tex t o f th e  d iffe re n t steps o f the  ICOM policy 

cycle. As po in ted  in the  Oder pro ject, the  processing, answ ering and evalua­

tio n  o f the  governance ind ica tors in the  absence o f an exp lic it ICOM  in itia tive  

requires carefu l analysis.

Ecological and socioeconom ic ind icators require a particu la r e ffo r t  in app ly­

ing the  struc tu re  o f the  ind ica to r Itself to  th e  distinctiveness o f th e  d iffe re n t 

ecologica l and socioeconom ic realities o f th e  countries or regions (ecosystem 

types, cu ltu ra l background, re lationsh ip  am ong ecosystem dynam ics and h u ­

man activities, econom y and exp lo ita tion  o f m arine resources, etc.). These 

peculiarities m ust be taken  In to  considera tion  w h e n  selecting th e  ind icators, 

as has already been no ted. Nevertheless, the  d irectly  app licab le  ind icators w ere  

fo u n d  to  be the  ecologica l ind icators by th e  Oder pro ject, since they d irectly 

provide in fo rm a tio n  a b o u t th e  ecologica l status o f the  ecosystems. The socio­

econom ic and governance ind ica tors w ere  also fo u n d  to  be useful by the  Oder 

pro ject. These Indicators are clearly va luable in p rov id ing  a m ore com prehen ­

sive p ic ture  o f th e  entire  coastal system w ith  all its dependencies. For instance, 

they can help to  a llocate th e  causes o f th e  problem s, i.e., show  th e  reasons
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w h y  a good ecologica l status canno t be achieved. A  good coverage and qua lity  

o f data is required to  q u a n tify  the  ecologica l and socioeconom ic indicators.

In C hapter 2, the  estab lishm ent o f ICOM  goals and objectives w ere  discussed. 

In th e  W adden Sea pro ject, env ironm enta l ta rge ts, objectives or goals w ere  

d e fined  as a desired fu tu re  state o f th e  env ironm ent, to  be reached w ith in  

a certa in period o f tim e. Ind icators w ere  de fined  as param eters th a t provide 

in fo rm a tio n  a b o u t th e  ta rge t, re levant fo r  decis ion-m aking  processes neces­

sary fo r  im p lem en ting  th e  targets. However, the  d iffe rence  be tw een  targets 

and ind icators Is som etim es unclear. For exam ple, salm on back in the  Rhine 

in a particu la r year can be bo th  a goal in itse lf and an ind ica to r o f the  overall 

env ironm en ta l qua lity  o f the  river.

A  problem  encountered was the in terpretation o f the results. A  biodiversity o f 10, 

fo r example, does no t indicate if it is 'g oo d ' or 'poo r', and a classification scheme 

to  in terpre t this to  m otivate action Is needed. This also emphasizes the need fo r 

baseline data to  help w ith  in terpretation o f the results. Strategies, ho w  to  link the 

results o f indicators, as w ell as classification schemes defin ing a very good, good or 

poor state are lacking so far. This reduces the acceptance o f indicator sets, makes It 

d ifficu lt to  com m unicate shortcom ings In the environm ental and/or m anagem ent 

situation and to  m otivate concrete actions by decision-makers.



lessons learned and recom m endations

The app lica tion  o f such a w id e  range o f ind ica tors should be carried o u t by an 

in te rd isc ip lina ry w o rk in g  g roup. G overnance ind ica tors in particu la r have to  

be app lied  in close coopera tion  w ith  regional au tho rities  and experts, to  yield 

reliable and genera lly accepted results.

Defining the ecosystem /m anagem ent area boundaries
ICOM prom otes ecosystem-based m anagem ent, b u t a challenge is h o w  do w e  

define the  ecosystem and its boundaries? In the X iam en project, it was po in ted 

o u t th a t it is o ften  n o t easy to  define  the  boundaries or th a t they are overlap­

ping. This pro ject fo u nd  th a t it is m ore im p o rta n t to  look in to  the  habitats, es­

pecially the  spaw ning and nursery grounds, from  w here  recru itm en t originates. 

Likewise, the  Canada ESSIM pro ject noted th a t fo rm a l designation o f coastal 

and m arine areas fo r w h ich  ecological objectives are to  be set is one o f the m ajor 

hurdles th a t needs to  be overcom e in im p lem enting  ICOM. Furtherm ore, desig­

nation  o f m anagem ent areas should be seen as a step th a t requires progressive 

and increm ental deve lopm ent as know ledge and experience becomes available. 

It was fe lt th a t it is the  role o f ICOM managerial and coord ina ting  mechanisms, 

rather than  o f scientists, to  undertake this designation.

Data collection and m onitoring
The deve lopm en t o f ind ica tors and th e ir use in eva lua ting  progress is depen­

d e n t on a data and in fo rm a tio n  m anagem en t and repo rting  system fo r  use by 

decision-m akers. This aspect is o ften  one o f th e  m ajor weaknesses o f in te g ra t­

ed in itia tives. There are several challenges in th e  p repara tion  o f th e  required 

data and in q u a n tify in g  th e  ind icators. For instance, there  are prob lem s due 

to  spatial and tem pora l he te rogene ity  in fauna l com m unities , w h ich  lim its the  

representativeness o f data fro m  one sam pling sta tion  or p o in t in tim e. M ost 

param eters show  a tem pora l variab ility , and averaged data are required.

Production , rep roduc tion  and trop h ic  in te ractions need a very s trong in p u t 

fro m  sc ientific  studies. The X iam en p ro jec t fo u n d  rec ru itm en t to  be a key pa­

rameter. C oncern ing  genetic  diversity, the  X iam en pro jected also no ted  th a t a t 

th e  local level, the  emphasis should be on th e  keystone species or th e  d o m i­

nan t species.

In th e  W adden Sea, it was decided to  focus on h a b ita t cond itions (physical, 

chem ical and b io log ica l). This w as based on the  prem ise th a t good  hab ita t 

qua lity  p rom otes natura l increases in biodiversity.

U ndertak ing  com prehensive m on ito rin g  o f a h igh num ber o f ind icators, espe­

cially in large m anagem ent areas, may n o t always prove feasible. One practical 

approach to  address th is p rob lem  is th e  deve lopm en t o f a h a b ita t classifica­

tio n  system, e.g., ben th ic  and pelagic -  see W W F (2005) - th a t then  allows 

ind icators to  be developed and m on ito red  fo r selected representative habitats 

th a t are linked to  th e  ecosystem objectives. For the  setting  up o f a m on ito rin g  

system, it is practical to  develop a reduction is t approach to  ICOM indicators. 

Based on th e  experience o f the  tes t projects and fu rth e r analysis, a subset o f 

key governance, socioeconom ic and ecologica l ind icators o f w id e  app lica tion  

is proposed (Table 7-2).

As h igh ligh ted  in C hapter 2, the  selection o f the  ind ica tors fo r  the  tests was 

gu ided by th e  five  d iffe re n t fram ew orks  m en tioned  in the  handbook  (DPSIR, 

Policy Cycle, Logical Fram ew ork, O utcom e-based approach and Ecosystem- 

based approach). The selection o f the  ind icators included in th is  proposed sub­

set w as based on th e  effectiveness o f the  ind icators them selves in re lation  to  

the  measures required in the  app lica tion  o f these d iffe re n t fram ew orks  (see 

Table 2 -6  in C hap ter 2 and examples in C hap ter 6).

M oreover, the  subset o f ind ica tors has been selected in re la tion  to  the  o u t­

comes and recom m endations provided by th e  case studies. In th e  subset o f 

governance ind icators, it is im p o rta n t to  no te  th e  relevance am ong the  in d i­

cators G1, G2, G4, G5 and G7, com m on ly  applied by the  tests, in o rder to  

assess the  existence or the  state o f leg is la tion, coo rd ina tion  and m anagem ent 

in ICOM. M oreover, the  subset o f governance ind ica tors includes the  ind ica­

tors m easuring th e  stakeho lder invo lvem ent and e ffo rt in ICOM  (G10) and the 

available resources enabling ICOM (G8). G8 could include in fo rm a tio n  dealing 

w ith  o ther related ind icators, such G9 (Inputs fro m  scientific  research) or G12 

(Education and tra in ing).

In re la tion to  th e  ecologica l ind icators, th e  case studies h ig h lig h ted  the  im por­

tance to  d ra w  a fram e o f the  ecologica l state o f the  coun try  or the  area in ­

volved, th ro u g h  essential in fo rm a tio n  on b iod ivers ity  and env ironm en ta l qua l­

ity (E1, E8 and E9). The ind ica to r E9 - H ab ita t qua lity  could include in fo rm a tio n  

on SE5 -  Fluman pressures on habitats.

The subset o f the  socioeconom ic ind icators includes those ind ica tors useful in 

m easuring the  general social co n d itio n  w ith in  ICOM  in te rven tion  (SE 1, SE 3
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and SE 9) and th e  state o f hum an health and activities in re lation  to  a n th ro p o ­

genic im pacts (SE 7). Included in th is  subset is a "c u ltu ra l"  ind ica to r to  measure 

th e  level o f p ro tec tion  and conservation o f the  coastal cu ltu ra l heritage  (SE13); 

th e  case studies experience po in ted  o u t the  im portance  o f cu ltu ra l heritage 

and behaviour as an in fluenc ing  e lem en t in ICOM  effectiveness.

W h ile  the  com p le te  set o f the  th ree  types o f ind icators o ffe rs a w id e  choice to  

measure ICOM  in itia tives in re lation to  specific geograph ica l and in s titu tiona l 

contexts, careful custom iza tion  is needed to  ta ilo r prim ary and secondary in d i­

cators to  avoid overlaps in th e  indicators.

W henever possible, the  fo rm a t fo r data and in fo rm a tio n  should be s tandard­

ized and harm on ized , in order to  a llo w  com parab ility  am ong d iffe re n t areas, 

regions or countries. This should take in to  account the  d iffe re n t levels o f socio­

econom ic deve lopm en t and geograph ica l location  o f th e  m anagem ent area, 

reg ion or country.

Some factors influencing the  ICOM process
The app lica tion  o f ind icators by the  tes t projects d re w  a tte n tio n  to  th e  m ost 

im p o rta n t issues th a t in fluence  the  effectiveness o f an ICOM plan, especially 

related to  governance aspects such as policies, leg is la tion, in s titu tio n , resourc­

es and stakeho lder invo lvem en t and behavior. This makes it possible to  focus 

a tte n tio n  on issues and activities th a t need ad jus tm en t fo llo w in g  th e  evalua­

tio n  to  co n trib u te  to  the  fu rth e r deve lopm en t o f the  ICOM program m e.

Legislation alone is n o t adequate  to  provide a true  enabling  env ironm en t fo r 

th e  im p lem en ta tion  o f ICOM. There is a need fo r a sequence o f supportive  

activities th a t re inforce and p rom o te  the  leg is la tion and its app lica tion . For 

ind icators to  be effective, they m ust be system ically inco rpo ra ted  as a m anage­

m en t to o l w ith in  th e  approp ria te  agency.

The ICOM e ffo rt requires a p rog ram m e o f adaptive  m anagem ent, w ith  progres­

sive re in fo rcem en t by leadership at all levels o f gove rn m e n t and an u ltim a te  

sh ift fro m  th e  previous sectoral "business as usua l" approach to  one w here  

in teg ra tion  is im proved. It is im p o rta n t to  in teg ra te  all e ffo rts  fro m  various sec­

to rs and to  com b ine  th e  "u p -d o w n "  and "d o w n -u p "  approaches, rather than  

concentra te  all pow ers in to  one agency.
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The m easurem ent o f progress and outcom es o f ICOM by the test projects h igh ­

ligh ted several o ther im p o rta n t facets, such as the  awareness in society o f the 

need fo r change on the  one hand and o f stakeholder behavior th a t o ften  re­

sists change on the other. M easuring progress in ICOM is also a bou t measuring 

changes in the  behaviour o f people and organizations. The pace o f change is 

d icta ted by tw o  main opposing forces, one o f w h ich  is resistance to  change (s) 

by certain stakeholders, particu larly those th a t are likely to  be m ost affected; 

and the o ther is the  desire by society to  see th a t changes occur. The ICOM e ffo rt 

there fo re  requires a program m e o f "ch an g e " m anagem ent. To be successful, 

it is im p lic it th a t there should be a change in the behaviour o f stakeholders. 

G overnm ent agencies are the prim e drivers o f change. They can, however, also 

be the  main source o f resistance as many o f them , by v irtue  o f the ir mandates, 

serve the stakeholder sectors th a t w ill be m ost affected by change.

The pace o f change is n o t constant and tends to  progress in a stepwise fashion 

as particu lar "hu rd le s " are overcom e or "d o o rs " are opened. It is im portan t 

to  proactively iden tify  these "hu rd le s " and "d o o rs " and trea t them  as priority  

areas fo r action. Progress and perform ance should also be based on h o w  these 

"d o o rs "  and "hu rd le s " are addressed. Both successes and failures should be 

noted and acted on by decision-makers.
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Box 7-1 5om e components from the case studies

•  Canada: It w as possible to  provide a substantia l descrip tion  o f th e  ES- 

SIM In itia tive  using the  ICOM Ind ica to r a ttrib u te s  as a fram e w o rk . ... 

The h a n dbook  has a llow ed fo r  th e  Iden tifica tion  o f Issues and activities 

th a t w ill require m ore focus and a tte n tio n  by ESSIM In Its fu tu re  deve lop­

m ent.

•  Chile: . . . I t  Is h igh ly  s tim u la ting  th a t ou r coun try  had th e  possibility, from  

our rud im en ta ry  a ttem p ts  on In tegra ted  coastal zone m anagem ent, to  

co llabora te , on a firs t stage, on th e  conceptua l va lida tion  o f the  above 

Indicators; and, on a second stage, on the ir practical va lida tion . ... th is 

experience ra ther than  de livering answers has placed ou r a tte n tio n  on 

questions th a t w o u ld  have o therw ise  been overlooked In our desire to  

move fo rw a rd , In the  face o f a reality th a t Imposes Its o w n  pace, as Is the  

case fo r coastline occupation .

•  China: All the  a ttribu tes  th a t the  IOC recom m ends fo r  use In eva luating 

ICOM progress and perfo rm ance  are relevant to  X lam en-IC M .

•  Germ any: G overnance Indicators consist o f concre te  questions and de ­

scribe a process.... Generally, th e ir  app lica tion  does n o t require much 

tim e  and resources.... Ecological and socioeconom ic Ind icators are qu ite  

d iffe re n t com pared to  governance Indicators and the ir app lica tion  Is 

m uch m ore com plica ted  and tim e-consum ing . ... A  reliable and accurate 

Ind ica to r app lica tion  Is necessary to  ensure rep roduc ib ility  and to  be able 

to  measure the  progress fro m  one app lica tion  to  ano the r (carried o u t 

later).

•  Thailand: ...a  m ajor Im provem ent has been proposed consisting o f Incor­

po ra ting  th e  use o f the  d iffe re n t types o f Ind icators In to  the  fra m e w o rk  o f 

the  ICOM policy cycle... Put In to such a dynam ic perspective, It becomes 

m uch easier to  understand th a t Ind icators are Iterative all a long the  ICOM 

process b u t also develop be tw een  th e m  specific linkages related to  the  

stage o f deve lopm en t o f any IC AM  or ICOM  In itia tive ... It becomes pos­

sible using the  h a n dbook  th ro u g h  a doub le  en try  system: consider the 

Indicators In re lation  to  th e  coastal m anagem ent cycle, and /o r focus m ore 

specifically on one o f the  ICAM  a ttribu tes, be It related to  th e  Gover­

nance, Ecological, or Socioeconom ic dom ains.

External m o n ito r in g  o f pe rfo rm ance , and ob jec tive  rep o rtin g , a t th e  h ig h ­

est level o f governance  (e.g., C anadian Parliam ent) Is also Im p o rta n t, since 

ICO M , even a t th e  local level, requires th e  In te g ra tio n  o f th e  e ffo rts  o f m any 

na tiona l agencies and Ins titu tions .

A t an early stage In ICO M , It w o u ld  be useful to  have a na tiona l fo rm a l ICOM 

"g u ru "  w h o  plays th e  role o f synthesizer, advisor, m en to r and p ro m o te r on 

m atte rs  re la ting  to  ICOM  and Its deve lopm en t. C o o rd in a tin g  m echanism s 

(com m ittees  and advisory boards) w ith  s takeho lde r rep resen ta tion  are useful 

fo r  th e  d issem ina tion  o f In fo rm a tio n , so lic ita tio n  o f o p in io n , and dec is ion ­

m aking , b u t they  are n o t In a pos ition  to  prov ide  th e  specialized op in io n , 

su p p o rt and advice th a t  such a pos ition  w o u ld  b ring  to  th e  tab le .

7.3  Recom m endations

From the  experience o f the  case studies, It Is possible to  d ra w  some general rec­

om m endations fo r fu rth e r deve lopm ent and application o f the  ICOM Indicators 

by managers.

•  The strategy on h o w  to  apply the Indicators and h o w  to  Involve local/regional 

stakeholders depends very much on the  cultura l background o f the  coun try  or 

area In question. D ocum enta tion  and evaluation o f d iffe re n t strategies w o u ld  

be beneficial w hen  devising a m on ito ring  and evaluation system.

•  The Im portance o f considering the  various fram ew orks before selecting the 

Indicators cannot be underestim ated. The selection o f the  Indicators should 

be preceded by the analysis o f d iffe ren t analytical fram ew orks. In th is way, It 

Is possible to  Identify the  key Issues and elements th a t need to  be analysed 

w ith in  the  fram e w o rk  o f the  program m e exam ined, and bring a bou t a more 

effective selection and analysis o f the  Indicators to  be applied.

•  Focusing on the  a ttrib u te s  associated w ith  the  phases o f th e  cycle o f ICOM 

w ill p rovide a reference fram e w o rk . For early phase In itiatives, w h ich  are In 

the  process o f being developed and b ring ing  stakeholders to  the  discussion 

tab le , the  focus o f stakeholders and fac ilita to rs  w ill be on th e  progress as­

sociated w ith  th e  firs t-o rde r outcom es fo r the  se tting  up o f th e  necessary 

processes and systems. L ittle  a tte n tio n  w ill be given to  later stages un til the  

parties are ready. In m ost cases, ICOM Is under deve lopm en t (or Im plic itly  

tack led  by existing leg is la tion) and w ill be a con tinuous  process. A t  present, 

the  Indicators proposed by IOC are focused on an existing ICOM  In itia tive.
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The ind icators aim  to  evaluate existing instrum ents and approaches, and re­

fle c t bo th  th e  progress In the  Im p lem en ta tion  o f ICOM and the  fina l results. 

This is especially true  fo r  governance ind icators. Desired socioeconom ic and 

ecologica l changes, however, take tim e  and the  in tro d u c tio n  o f ICOM and 

the  m easurem ent o f Its progress w ill Involve a tim e line  o f decades rather 

than  years or one cycle. Therefore, criteria  should be established by the  users 

fo r the  assessment o f progress fo r  d iffe re n t cycles.

W orld -w ide  or trans-regional comparisons based on a fe w  pre-selected ind i­

cators could m otiva te  interested users to  apply indicators In the ir region and 

could support the  d issem ination o f the  ICOM Indicators. A pp lica tions o f sim i­

lar Indicators in d iffe ren t countries or areas w o u ld  a llow  comparisons, and the 

case studies could learn from  teach other.

for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

•  The application o f indicators requires a sound understand ing o f the ir d e fin ition  

and description. To enhance the acceptance and app licab ility  o f ind icators and 

the  accuracy o f the ir app lica tion  w o rld w id e , IOC is considering the translation 

o f the handbook In m ajor languages.

In conclusion, ICOM ind ica tor app lica tion and evaluation is an ongo ing  process, 

w ith  g row ing  experience. Regional ne tw orks o f coastal managers are being con­

sidered to  give con tinu ity  to  the  ind icator applications in existing and new  case 

studies, to  help p rom ote  the indicators and to  m ainta in an exchange o f ideas and 

experiences In ICOM Indicator applications.
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Table 7-1 Resume of ecological, socioeconomic and governance outlooks of the case studies

Case s tu d y Ecological
S tu dy  area  and  m arin e  
ecosystem

M a in  socioeconom ic
ac tiv ities  and  s takeh o ld ers  in vo lved

G overnan ce
N a tio n a l /  R eg ional /  Local level 
L e g is la tio n /F ra m e w o rk

C anada O ffshore  area
Living and non-liv ing  m arine re­
sources, h igh b io log ica l diversity

Fisheries, o ffshore  oil and gas, sh ipp ing, m aritim e  defence 
opera tions, subm arine cables, conservation, research and 
deve lopm en t, tou rism , po ten tia l o ffshore  m inerals deve lop­
m ent.

N ational
Federal G overnance F ram ew ork

Chile Oceanic and litto ra l ecosystems Industrial and non-industrial fishing, aquaculture, m anufactur­
ing, po rt services.
Urban concentration characterized by high population density 
and scarcity o f w a te r resources.

N ational
M in is try  o f Defence, U ndersecretary o f 
M arine

G erm any Estuarlne area
Coastal zone dom ina ted  by the 
discharge o f th e  river Oder Into 
the  Szczecin Lagoon

High unem ploym ent.
Tourism, sh ipp ing, ca ttle -b reed ing , fisheries.

Regional
European W ate r F ram ew ork D irective 
M arine S trategy Recom m endations on ICZM 
H abita t D irective (Natura, 2000)

China Nearshore area
Internal bay, estuary and Island 
ecosystems

Tourism, cu ltu ra l and educationa l exchanges, fisheries and 
urban deve lopm en t on coasts.

Regional
Sea Area Use M anagem en t Law o f the  
People's Republic o f China (PEMSEA, 2003)

T h a ilan d Extensive m angrove forests, 
m arine p ro tected  areas, m arine 
parks

Fisheries, aquacu ltu re  and tourism . Local
Local G ove rnm en t Units (suffer fro m  a lack 
o f capacity to  service delivery, budge ting , 
accounting)

W a d d e n  Sea
T rila te ra l
C o o p era tio n

Coastal m arine w e tla n d Shipp ing, tou rism , fishery, m ilita ry  activities, 
extrac tion  o f sand and d redg ing.

M u ltina tio n a l
Trilateral coopera tion  am ong Denm ark, 
Germany, and the  N etherlands

France Coastal lagoon (in progress) Tourism, shellfish cu ltiva tion , aquacu lture .
Syndicat M ixte manager, professionals, scientific com m unity.

Regional.
Legal basis: French law

Tanzan ia Territoria l w a ters , EEZ 
(in progress)

Private sector.
Coastal com m un ities  and civil societies.

N ational
EEZ G overnance and Facilitation Team
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Table 7-2 A sub-set of ICOM Indicators

G overnan ce G1
C oord ina ting
m echanism

G2
Legislation enabling 
ICOM

G4
C o n flic t reso lu tion  
m echanism

G5
Integra ted 
m anagem ent plans

G7
M o n ito r in g  
and eva luation

G8
Eluman, 
technical 
and financia l 
resources

G10
Stakeholder
pa rtic ipa tion

Ecological E1
Biological d iversity

E8
W ate r qua lity

E9
H abita t qua lity

Socioeconom ic SE 1
Total econom ic 
value

SE 3
Total em p loym en t

SE 6
Pollutants and 
in troduc tions

SE 9
Population dynam ics

SE 13
Protection o f 
coastal heritage 
resources

IOC Manuals and Guides ME 105



lessons learned and recom m endations

References

AidEnvironment/RIKZ (2004). Integrated Marine and Coastal Area Management 
(IMCAM) approaches for Implementing the Convention on Biological Diver­
sity. CBD Technical Series no. 14. Secretariat o f the Convention on Biological 

Diversity, Montreal.

Belflore, S. (2005). Using Indicators for Improving the Performance o f Integrated Coastal 
Management Efforts: Towards a Common Framework. Doctoral dissertation, Uni­

versity of Delaware.

P.C. Beukenkamp, Günther, P., Klein, R.J.T., MIsdorp, R., Sadacharan, D. and de 

Vrees, L.P.M. (eds.), 1993. Proceedings o f the World Coast Conference, Noord- 
wijk, The Netherlands, 1-5 November, 2003. CZM-Centre Publication 4, Coast­

al Zone M anagem ent Centre, The Hague, The Netherlands.

Bowen, R.E. and Crumbley, C. (1999). Evolving Principles In Coastal Management: 

From Concept to  Action. In D.L. Soden & B.S. Steel (Eds.), Handbook o f Global 
Environmental Policy and Administration. Marcel Dekker, New York.

Bowen, R.E. and Terkla, D. (1990). The Massachusetts Bays Management Sys­
tem.: A  Valuation o f Bays Resources and Uses and an Analysis o f its Regulatory 
and Management Structure: Part I, Determination and Benefit Valuation o f the 
Uses and Resources o f the Massachusetts Bays. M BP-93-01. The Massachu­

setts Bays Programme, Boston.

CBD (2004). Integrated Marine and Coastal Area Management (IMCAM) A p­
proaches fo r Implementing the Convention on Biological Diversity. CBD Tech­

nical Papers 14. CBD, Montreal. Available at h ttp ://w w w .b lod lv .o rg/doc/pub ll- 

catlons/cbd-ts-14. p d f.

CBD/COP (1998). Report o f the W orkshop on the Ecosystem Approach, Lilongwe, 

M alaw i, 26-28 January 1998. CBD, M ontreal.

Chua, T. E. (1993). Essential elements o f Integrated coastal management. Ocean & 
Coastal Management, 21: 81-108.

Chua, T., Lee, J. Yu, H. and Ross, A. (2003). Measuring the performance o f In­

tegrated coastal m anagem ent programmes. Proceedings o f the International 
Conference on the Sustainable Development o f the Seas o f East Asia: Towards 
a New Era o f Regional Collaboration and Partnerships.

Clcln-Saln, B. and Knecht, R.W. (1998). Integrated Coastal and Ocean Manage­
ment: Concepts and Practices. Island Press, W ashington, D.C.

Clcln-Saln, B., Ehler, C.N., Knecht, R., South, R. and Weiher, R. (1997). Guidelines 
for Integrating Coastal Management Programs and National Climate Change 
Action Plans. Developed at the International Workshop: Planning fo r Climate 
Change through Integrated Coastal Management, February 24-28, 1997, Chi­
nese Taipei. N.p. Available at http://www.globaloceans.org/guldellnes/PDF_ 

Flles/Talpel.pdf.

Costello, M.J., Pohle, G. and M artin , A. (2001). Evaluating Biodiversity In Marine 

Environmental Assessments. CEAA Research and Development M onograph 

Series, 2001 ; Canadian Environmental Assessment Agency. Available at: h ttp :// 

w w w . ceaa.gc.ca/015/001/019/I n dex_e. ht m

Commission on Sustainable Development (CSD), United Nations (1996). Indicators 
for Sustainable Development: Framework and Methodologies. United Nations, 

New York.

EEA (1998). Europe's Environment: The Second Assessment. EEA, Copenhagen. 

Available at h ttp ://reports .eea.eu.ln t/92-828-3351-8/en.

EEA (2000). Questions to be Answered by a State-of-the-environment Report: The 
First List. EEA, Copenhagen. Available at http://reports.eea.eu.lnt/Technlcal_re- 

port_No_47/en.

Epstein, PR. (1996). Changing coastal/marine environments and human health. 
Ecosystem Health 2(3): 166-176.

ETC/TE (2004). Measuring Sustainable Development o f the Coast: A  Report to the EU 
ICZM Expert Group by the Working Group on Indicators and Data Led by the ETC- 
TE. ETC/TE, Brussels.

GESAMP (2001). Protecting the Oceans from Land-based Activities: Land-based 
Sources and Activities Affecting the Quality and Uses o f the Marine, Coastal 
and Associated Freshwater Environments. GESAMP Reports and Studies 71. 

GESAMP and ACOPS, London. Available at h ttp ://gesam p.lm o.org /no71/.

Henocque, Y. and Denis, J. (2001). Steps and Tools towards Integrated Coastal 
Area Management: Methodological Guide Volume II. IOC Manuals and Guides 

42. UNESCO, Pahs.

Henocque, Y. and Tandavanltj, S. (2006). Measuring the progress and outcomes o f 
Integrated Coastal and Ocean Management: The CHARM project case study in 
Southern Thailand. Report to  the Intergovernmental Oceanographic Commission.

106 IOC Manuals and Guides MG

http://www.blodlv.org/doc/publl-
http://www.globaloceans.org/guldellnes/PDF_
http://reports.eea.eu.lnt/92-828-3351-8/en
http://reports.eea.eu.lnt/Technlcal_re-
http://gesamp.lmo.org/no71/


Hinrichsen, D. (1998). Coastal Waters o f the World: Trends, Threats, and Strate­
gies. Island Press, W ashington, D.C.

IFAD (2003). Managing fo r impact in rural development. A  Guide fo r Project M&E. 

IFAD, Rome.

IOC-UNESCO (2000). Guidelines fo r vulnerability mapping o f coastal zones in the 
Indian Ocean. Manuals and Guides No. 38.

IOC (2003a). A  Reference Guide on the Use o f Indicators fo r Integrated Coastal 
Management, prepared by S. Belflore, M. Balgos, B. McLean, J. Galofre, M. 

Blaydes, and D. Tesch. Manuals and Guides 45. UNESCO, Paris.

IOC (2003b). Coastal Panel o f the  United Nation's Global Ocean Observing System 

(GOOS). The Integrated Strategic Design Plan fo r the Coastal Observations 
Module o f the Global Ocean Observing System. GOOS Report No. 125. IOC 

Inform ation Documents Series, No. 1183.

IOC (2005). Coastal Panel o f the United Nation's Global Ocean Observing System 

(GOOS). An Implementation Strategy fo r the Coastal Module o f the Global 
Ocean Observing System. GOOS Report No. 148. IOC Inform ation Documents 

Series, No. 1217.

IWICM (1996). The International W orkshop on Integrated Coastal M anagem ent 

In Tropical Developing Countries: Lessons Learned from  Successes and Fail­

ures. Enhancing the Success o f Integrated Coastal Management: Good Prac­
tices in the Formulation, Design, and Implementation o f Integrated Coastal 
Management Initiatives. MPP-EAS Technical Report 2. Quezon City, Philippines: 

GEF/UNDP/IMO Regional Programme fo r the Prevention and M anagem ent of 

Marine Pollution In the East Aslan Seas and the Coastal M anagem ent Center. 

Available at http://www.globaloceans.org/guldellnes/PDF_Flles/good_prac- 

tlces.pdf.

Jong de, F. (2006). The Trilateral Wadden Sea Cooperation and Integrated  
Coastal Zone Management. Report to  the  In te rgovernm enta l O ceano­

graph ic Com mission.

Karr, J.R. (1981). Assessment o f b iotic Integrity using fish communities. Fisheries, 
6: 21-27

Knap, A ., Dewallly, E., Furgal, C., Galvin, J., Baden, D., Bowen, R.E., Depledge, M., 

Duguay, L., Flemming, L., Ford, T., Moser, F., Owen, R., Suk, W.A. and Unluata, 

U. (2001). Indicators of ocean health and human health: A  research fram e­

w ork. Environmental Health Perspectives, 110: 839-845.

Marvin, C., Grapentlne, L. and Painter, S. (2004). Application o f a sediment qual­

ity Index to  the lower Laurentlan Great Lakes. Environmental M onitoring and 
Assessment, 91: 1-16.

IOC Manuals and Guides MG

for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

Mayne, J. (1999). Addressing Attribution Through Contribution Analysis: Using 
Performance Measures Sensibly. O ttawa: Office of the A ud ito r General o f Can­

ada. Available at h ttp ://w w w .oag-bvg.gc.ca/dom lno/o ther.nsf/h tm l/99dp1_ 

e. h t m l/$f 11 e/99d p 1_e.pdf.

National Commission on the Use of the Chilean Coastline (2006). Experience Vali­
dation Report to the "Handbook For Measuring the Progress and Outcomes 
o f Integrated Coastal and Ocean Management" in the framework o f the Chil­
ean Coastline Management. Report to  the Intergovernm ental Oceanographic 

Commission.

N O AA(1998). U.S. National Oceanic and A tm ospheric Adm inistration. Population: 
Distribution, Density and Growth, by Thomas J. Cullition. NOAA's State o f the 
Coast Report. Silver Spring, MD. Available at: s ta te-ofcoast.noaa.gov/bulle tlns/ 

htm l/pop_01 /p o p . htm I.

NOAA (2004). The National Coastal Management Performance Measurement Sys­
tem. NOAA, Silver Spring, Maryland.

NOAA (2005). Spatial Trends In Coastal Socioeconomics (STICS) (2005). Population 
Trends along the Coastal United States: 1980-2008. Available at: http://marlneeco- 

nomlcs.noaa.gov/socloeconomlcs/Assesment/populatlon/welcome.html.

NRC (1999). U.S. National Research Council. From Monsoons to Microbes: Un­
derstanding the Ocean's Role in Human Health. Ocean Studies Board, National 

Academy Press, W ashington, D.C.

OECD (1993). OECD core set o f indicators fo r environmental performance reviews. 
OECD Environment M onographs, 83. OECD, Paris.

Olsen, S.B. (2003). Frameworks and Indicators fo r assessing progress In Integrated 

coastal m anagem ent Initiatives. Ocean & Coastal Management, 46, 347-361 .

Olsen, S.B. and Nickerson, D. (2003). The Governance o f Coastal Ecosystems at 
the Regional Scale: An Analysis o f the Strategies and Outcomes o f Long-Term 
Programmes. Coastal M anagem ent Report #2243. ISBN #1-885454-51-1 . Uni­

versity o f Rhode Island Coastal Resources Centre. Narragansett, Rl.

PEMSEA (2003). The Development o f National Coastal and Marine Policies in the 
People's Republic o f China: A  Case Study. PEMSEA Technical Report, 7.

Plckaver, A .H., Gilbert, C. and Breton, F. (2004). An Indicator set to  measure the 

progress In the Im plem entation o f Integrated coastal zone m anagem ent In 

Europe. Ocean & Coastal Management, 47, 449-462.

Pomeroy, R.S., Parks, J.E. and W atson, L.M. (2004). How Is Your MPA Doing? 

Gland: IUCN.

Rice, J. (2003). Environmental health Indicators. Ocean & Coastal Management, 
46: 235-259.

107

http://www.globaloceans.org/guldellnes/PDF_Flles/good_prac-
http://www.oag-bvg.gc.ca/domlno/other.nsf/html/99dp1_
http://marlneeco-


lessons learned and recom m endations

Rump, P.C. (1996). State o f the Environment Reporting: Source Book o f Methods 
and Approaches. UNEP, Nairobi.

Salas, F., Marcos, C., Neto, Patricio, J., Pérez-Ruzafa, A. and Marques, J.C. (2006). 

User-friendly guide fo r  using benthic ecological Indicators In coastal and ma­

rine quality assessment. Oceans & Coastal Management, 49: 308-331.

Schernewskl, G., Hoffm ann, J., Löser, N., Drelsewerd, M., Stavenhagen, P. and 

Grunow, B. (2006). Measuring the Progress and Outcomes o f Integrated 
Coastal and Ocean Management: The German Oder Estuary Case Study. Re­

port to  the Intergovernmental Oceanographic Commission.

Shuvall, H. (2001). A  Preliminary Estimate o f the Global Burden o f Human Disease 
Caused by Wastewater Pollution o f the Marine Environment. Report to  W H O / 

GESAMP and summarized in GESAMP (2001a, b).

Small, C. and Nicholls, R. (2003). A  global analysis o f human settlem ent o f coastal 

zones. Journal o f Coastal Research, 19(3): 584-599.

SOPAC (2002). Environmental Vulnerability Index (EVI) Project: initial testing o f the 
Global EVI. South Pacific Applied Geoscience Commission. SOPAC Miscella­

neous Report 453.

Sorensen, J. (2002). Baseline 2000 Background Report: The Status o f Integrated 
Coastal Management as an International Practice-Second Iteration - 26 A u ­

gust 2002. h ttp ://w w w .uh i.um b.edu/b2k/base line2000.pdf

United Nations (2001). Road map towards the implementation o f the United Na­
tions Millennium Declaration Report o f the Secretary-General. A /56/326. UN 

General Assembly, United Nations, New York.

UN CSD (1996). United Nations Commission on Sustainable Development. Indi­
cators fo r Sustainable Development: Framework and Methodologies. United 

Nations, New York.

United Nations and W orld Bank (2001). Indicators o f Sustainable Development: 
Guidelines and Methodologies. United Nations, New York. Available at h ttp :// 

www.un.org/esa/sustdev/natlinfo/indicators/indisd/indisd-m g2001 .pdf.

Walmsley, D. and Arbour, J. (2005). Application o f the IOC Handbook fo r Measur­
ing the Progress and Outcomes o f Integrated Coastal and Ocean Management. 
The Eastern Scotian Shelf Integrated Management Area: A Canadian Test Case. 
Report to  the Intergovernm ental Oceanographic Commission.

Wells, P.G. (1999). B iom onitoring the health o f coastal marine ecosystems -  The 

roles and challenges o f microscale toxic ity tests. Marine Pollution Bulletin, 39: 

39-47.

W ilcox, B.A. (1984). In-situ conservation o f genetic resources: Determ inants of 

m inimum  area requirements. In J.A. McNeeley & K.R. Millers (Eds.), Natural 
Parks, Conservation, and Development: The Role o f Protected Areas in Sustain­
ing Society (pp. 639-647). Smithsonian Institution Press, W ashington, D.C.

WWF (2005). W orld W ild life  Fund. Classifying and mapping physical habitat types 

(Seascapes) in the Gulf o f Maine and the Scotian Shelf. Available at: h ttp ://gm - 

bis.iris.usm.maine.edu/products.asp

Xiamen Taskforce (2006). Xiamen Taskforce o f the Application of the IOC Hand­

book fo r Measuring the Progress and Outcomes o f Integrated Coastal and 

Ocean M anagem ent (2006). Application o f the IOC Handbook for Measuring 
the Progress and Outcomes o f Integrated Coastal and Ocean Management. 
Xiamen Integrated Coastal Zone Management Project: a Chinese Test Case. 
Report to  the Intergovernm ental Oceanographic Commission.

108 IOC Manuals and Guides MG

http://www.uhi.umb.edu/b2k/baseline2000.pdf
http://www.un.org/esa/sustdev/natlinfo/indicators/indisd/indisd-mg2001
http://gm-


Rcronyms and abbreviations
BAP Best A va ilab le  Practices

BAT Best A va ilab le  Techniques

BPOA Barbados P rogram m e o f A c tio n  fo r  S usta inab le  D eve lo pm e n t
o f Sm all Island D eve lop ing  States 

CBD C o n ve n tio n  on  B io log ica l D iversity

CBO C om m u n ity -b a se d  o rg a n iz a tio n

CCA C arry ing  C apac ity  Assessm ent

CEIES C o m m itte e  o n  S ta tis tica l In fo rm a tio n  In th e  E conom ic and  Social Spheres

CoE C ounc il o f  Europe

C oM L Census o f M a rin e  Life

COOP C oasta l O cean O bse rva tion  Panel (GOOS)

COP C on fe rence  o f  th e  Parties

CSD C om m iss ion  on  Susta inab le  D eve lo pm e n t (U n ite d  N ations)

DEAT D e p a rtm e n t o f  E nv iro n m e nta l A ffa irs  and  Tourism
(S outh  A fr ic a n  G o ve rn m e n t)

DESA D e p a rtm e n t o f  E conom ic a nd  Social A ffa irs  (U n ite d  N ations)

DFO D e p a rtm e n t o f  Fisheries and  Ocean (C anad ian  G o ve rn m e n t)

DPSIR D riv ing  Forces-P ressure-S tate-lm pact-R esponse

DSR D riv ing  Forces-State-Response

DTIE D ivision o f  Technology, Industry  and  E conom ics (UNEP)

EBM Ecosystem -Based M a n a g e m e n t

EC E uropean C om m iss ion

ECOQO Ecological Q u a lity  O b jectives

EEA E uropean E n v iro n m e n t A g e ncy

EEZ Exclusive E conom ic Zone

EIA E n v lro n m e n ta l Im pact Assessm ent

ENSO El N iño  - S o u th e rn  O sc illa tion

ETC/TE E uropean Topic C en tre  fo r  Terrestrial E n v iro n m e nt

EU E uropean U n ion

EUCC The C oasta l U nion

FAO Food and  A g r ic u ltu re  O rg a n iza tio n

GESAM P Jo in t G ro u p  o f Experts on  th e  S c ien tific  A spects o f M a rin e
E nv ironm enta l P ro tection  

GICS G loba l In d u s try  C lass ifica tion  S tandard

GIS G e o g rap h ic  In fo rm a tio n  Systems

GLCCD G loba l Land C over C harac te ris tics  Database

GOOS G loba l Ocean O bserv ing  System
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G PA G loba l P rogram m e o f A c tio n  fo r  th e  P ro tec tion  o f  th e  M arine  
E n v iro n m e n t fro m  Land-Based A c tiv ities

HABs H arm fu l A lga l B loom s

HEED H ea lth , Ecolog ical and  E conom ic D im ensions

IC A M In te g ra te d  C oasta l Area M a n a g e m e n t

ICM In te g ra te d  C oasta l M a n a g e m e n t

ICES In te rn a tio n a l C ounc il fo r  th e  E xp lo ra tion  o f th e  Sea

IC O M In te g ra te d  C oasta l and  Ocean M a n a g e m e n t

IC ZM In te g ra te d  C oasta l Zone M a n a g e m e n t

IOC In te rg o ve rn m e n ta l O ce a n og ra ph ic  C om m iss ion  (o f UNESCO)

IUCN W o rld  C on se rva tion  U nion

JPOI Johannesbu rg  Plan o f Im p le m e n ta tio n

NAICS N orth  A m e rica n  Industry  C lass ifica tion  System

N G O N o n -g o ve rn m e n ta l O rg a n iza tio n

NM FS N ationa l M a rin e  Fisheries Service (U n ite d  States G o ve rn m e n t)

N O A A N ationa l Ocean and  A tm o s p h e r ic  A d m in is tra tio n  (U n ite d  States G o ve rn m e n t)

OECD O rg a n isa tio n  fo r  E conom ic  C o -o p e ra tio n  and  D eve lo pm e n t

OSPAR C o n ve n tio n  fo r  th e  P ro tec tion  o f  th e  M a rin e  E n v iro n m e nt 
o f th e  N orth -E ast A tla n tic

PAP/RAC Regional A c tiv ity  C en tre  fo r  P rio rity  A c tio n s  P rogram m e 
(M e d ite rra n e a n  A c tio n  Plan)

PEMSEA Partnerships In E nv ironm enta l M a n a g e m e n t fo r  th e  Seas o f East Asia

POPs Persistent O rgan ic  P o llu tan ts

PSR Pressure-State-Response

RAC/CP Regional A c tiv ity  C en tre  fo r  C leaner P roduction  (M e d ite rra n e a n  A c tio n  Plan)

SEA S tra teg ic  E nv ironm enta l Assessm ent

SIDS Small Island D eve lop ing  States

UN U nited  N ations

UNCED U nited  N a tions  C on fe re n ce  on  E n v iro n m e n t and  D eve lo pm e n t

UNCLOS U nited  N a tions  C o n ve n tio n  o n  th e  Law  o f th e  Sea

UNEP U nited  N a tions  E n v iro n m e n t P rogram m e

UNESCO U nited  N a tions  E duca tiona l, S c ien tific  and  C u ltu ra l O rg a n iza tio n

U N ID O U nited  N a tions  Industria l D eve lo pm e n t O rg a n iza tio n

W H C W o rld  H eritage  C en tre  (o f UNESCO)

W H O W o rld  H ea lth  O rg a n iza tio n

W SSD W o rld  S u m m it on  Susta inab le  D eve lo pm e n t
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Glossary

Accountability
O b liga tion  to  dem onstra te  th a t w o rk  has been conducted  in com pliance w ith  

agreed rules and standards or to  repo rt fa irly  and accurate ly on perfo rm ance 

results vis-à-vis m andated  roles and /o r plans.

Assessment
A  process (w h ich may or may n o t be systematic) o f ga the ring  in fo rm a tio n , ana­

lysing it, and then  m aking  a ju d g m e n t on th e  basis o f th a t in fo rm a tio n .

Biological diversity
The va riab ility  am ong liv ing organism s fro m  all sources inc lud ing , in te r alia, te r­

restrial, m arine and o ther aquatic  ecosystems and the  ecologica l complexes o f 

w h ich  they are part; th is  includes d iversity w ith in  species, be tw een  species and 

o f ecosystems, as w e ll as genetic  diversity.

Coastal population
Num bers and locations o f people in coastal tow ns , cities and agricu ltu ra l areas. 

Compliance
The act o f m ee ting  set rules, regu la tions or agreem ents.

Cost-effectiveness
C om parison o f the  relative costs o f achieving a given result or o u tp u t by d iffe re n t 

means (em ployed w he re  benefits are d iff ic u lt to  determ ine).

Descriptive indicators
Descriptive ind icators, o ften  based on the  DPSIR fram e w o rk , describe th e  state 

o f the  env ironm en t and env ironm enta l issues at th e  scale fo r  w h ich  they are 

measured.

Driving force indicators
Ind icators fo r driv ing forces describe the  social, dem ograph ic  and econom ic de­

ve lopm en ts  in societies and th e  corresponding  changes in life styles, overall levels 

o f consum p tion  and p roduc tion  patterns.
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Driving forces-Pressures-States-lmpacts-Responses (DPSIR)
The causal fra m e w o rk  fo r describ ing th e  in te ractions be tw een  society and the  

env ironm en t adopted  by the  European E nvironm ent Agency (extension o f the 

PSR m odel developed by OECD).

Ecosystem
A  dynam ic com plex o f p lant, anim al and m icroorgan ism  com m un ities  and the ir 

non -liv ing  env ironm en t in te rac ting  as a fu n c tion a l unit.

Ecosystem approach
The ecosystem approach is a strategy fo r the  in teg ra ted  m anagem ent o f land, 

w a te r and living resources th a t p rom otes conservation and sustainable use in an 

equ itab le  way. It is based on th e  app lica tion  o f app rop ria te  sc ientific  m e th o d o lo ­

gies focused on levels o f b io log ica l o rgan iza tion  th a t encompass th e  essential 

processes, func tion s  and in te ractions am ong organism s and the ir env ironm ent. It 

recognizes th a t hum ans, w ith  th e ir cu ltu ra l diversity, are an in tegra l co m p o n e n t 

o f ecosystems.

Effectiveness
The im p rovem en t in the  qua lity  o f life o f coastal com m un ities  w h ile  m a in ta in ­

ing the  b io log ica l d iversity and p ro d u c tiv ity  o f th e  ecosystem th ro u g h  an ICM 

program m e.

Effects
In tended or un in tended  changes resulting d irectly  or ind irec tly  fro m  a deve lop­

m en t in te rven tion .

Efficiency
A  measure o f h o w  econom ic inpu ts (funds, expertise, tim e, etc.) are converted 

in to  ou tpu ts .
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Environmental indicators
Environm enta l ind icators re flec t trends in th e  state o f the  physical env iron ­

m ent, help th e  id e n tifica tion  o f p rio rity  policy needs and the  fo rm u la tio n  o f 

policy measures, and m on ito r th e  progress m ade by policy measures in achiev­

ing env ironm enta l goals.

Evaluation
A  systematic (and as ob jective  as possible) exam ina tion  o f a p lanned, ongo ing  

or com p le ted  pro ject. It aims to  answer specific m anagem ent questions and 

to  judge  th e  overall value o f an endeavour and provides lessons to  im prove 

fu tu re  actions, p lann ing  and decis ion-m aking. Evaluations com m on ly  seek to  

de te rm ine  th e  efficiency, effectiveness, im pact, susta inab ility  and th e  relevance 

o f the  p ro jec t or o rgan iza tion 's  objectives. An eva lua tion  should provide in fo r­

m ation  th a t is credible and useful, o ffe rin g  concrete lessons learned to  help 

partners and fu n d in g  agencies m ake decisions.

Governance
The process by w h ich  policies, laws, ins titu tions  and decision-m akers address 

th e  issues o f concern to  a society. G overnance questions th e  fundam en ta l 

goals and the  ins titu tiona l processes and structures th a t are the  basis o f p lan ­

n ing and decis ion-m aking.

Governance indicators
These ind icators measure the  progress and qua lity  o f th e  governance process, 

th e  ex ten t to  w h ich  a p rog ram m e is addressing and solving th e  issue(s) th a t led 

to  the  creation o f the  program m e.

Impacts
In tended or un in tended  changes in env ironm enta l, social and econom ic co n d i­

tions as a result o f m anagem ent actions or external pressures.

Impact indicators
Ind icators th a t describe in tended  or un in tended  changes in env ironm enta l, 

social and econom ic cond itions as an e ffe c t o f m anagem ent actions.

Indicator
A  param eter or a value derived fro m  param eters, w h ich  provides in fo rm a tio n  

a b o u t a phenom enon.
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Input
The financ ia l, hum an and m ateria l resources necessary to  p roduce the  in te n d ­

ed ou tpu ts  o f a project.

Integrated coastal and ocean m anagem ent (ICOM)
A  dynam ic, m ultid iscip linary, ite ra tive  and pa rtic ipa to ry  process to  p rom ote  

susta inable m anagem ent o f coastal and ocean areas balancing env ironm en­

ta l, econom ic, social, cu ltu ra l and recreational objectives over the  long -te rm . 

ICOM  entails th e  in teg ra tion  o f all re levant policy areas, sectors, and levels o f 

adm in is tra tion . It means in te g ra tio n  o f th e  terrestria l and m arine com ponents 

o f th e  ta rg e t te rrito ry , in bo th  tim e  and space.

Logical Fram ework Approach (LFA)
A  pro jec t ind ica to r fra m e w o rk  used by th e  W o rld  Bank, based on the  Input- 

O u tp u t-O u tco m e -lm p a c t m odel.

M anagem ent
Process by w h ich  hum an and m ateria l resources are o rgan ized to  achieve a 

kn o w n  goal w ith in  a kn o w n  ins titu tiona l s tructu re  or governance. M anage­

m en t typ ica lly  refers to  o rgan iz ing  the  rou tine  w o rk  o f a u n it o f a com pany or 

a gove rnm enta l agency.

M anagem ent capacity evaluation
Evaluations carried o u t to  assess the  adequacy o f structures and processes to  

p e rfo rm  ICM tasks and activities.

Outcome
The results achieved a t the  level o f "p u rp o s e " in th e  objective  hierarchy. O u t­

comes o f th e  ICM governance process can be broken d o w n  in to  in te rm ed ia te  

and fina l, and measured a t d iffe re n t geograph ic  scales: local, reg ional, and 

nationa l.

Outcome evaluation
Evaluations th a t aim at assessing the  impacts o f developm enta l and environm en­

tal m anagem ent e ffo rts  in environm enta l, physical and socio-econom ic terms.



lessons learned and recom m endations

Output
The ta n g ib le  (easily m easurable, practical), im m ed ia te  and in tended  results to  

be p roduced th ro u g h  sound m anagem ent o f the  agreed inputs. Examples o f 

o u tpu ts  include goods, services or in fras truc tu re  p roduced by a p ro jec t and 

m ean t to  help realize its purpose. These may also include changes, resulting 

fro m  the  in te rven tion , w h ich  are needed to  achieve th e  ou tcom es at th e  pur­

pose level.

Performance
The degree to  w h ich  a deve lopm en t in te rven tion  or a deve lopm en t partner 

operates accord ing to  specific crite ria /s tandards/gu ide lines or achieves results 

in accordance w ith  stated goals or plans.

Performance evaluation/m easurem ent
A  system fo r assessing pe rfo rm ance o f deve lopm en t in te rven tions against 

stated goals.

Performance indicator
A  variable th a t a llow s the  ve rifica tion  o f changes in th e  deve lopm en t in te rven ­

tio n  or shows results relative to  w h a t w as planned.

Pressure indicators
Ind icators th a t describe the  pressures exerted by hum an activities on the  envi­

ron m e n t in term s o f release o f po llu tants , physical and b io log ica l agents, use 

o f resources and land.

Pressure-State-Response (PSR)
A  typ ica l analysis o f causes and e ffects, driv ing forces, and responses. It is part 

fra m e w o rk  o f an env ironm enta l po licy cycle th a t includes p rob lem  perception, 

po licy fo rm u la tio n , m o n ito rin g , and policy evaluation.

Process evaluation
A n eva lua tion  o f th e  in te rna l dynam ics o f im p le m e n tin g  o rgan iza tions , th e ir 

po licy ins trum en ts , th e ir  service de livery m echanism s, th e ir m anagem en t 

practices.

Proxy indicator
An appropria te  ind icator th a t is used to  represent a less easily measurable one.

Q ualitative inform ation
In fo rm a tion  th a t is n o t sum m arized in num erica l fo rm , such as m inutes from  

co m m u n ity  m eetings and general notes fro m  observations. Q ua lita tive  data 

norm a lly  describe people's know ledge, a ttitudes  or behaviors.

Q uantitative inform ation
In fo rm a tion  th a t is measured or m easurable by, or concerned w ith , qu a n tity  

and expressed in num bers or quantities.

Response indicators
Ind icators th a t refer to  responses by groups (and ind ividuals) in society, as 

w e ll as gove rn m e n t a ttem p ts  to  prevent, com pensate, am e liora te  or adapt to  

changes in the  state o f the  environm ent.

State indicators
Ind icators th a t describe in qua n tita tive  and qua lita tive  term s physical, chem ical 

and b io log ica l characteristics and phenom ena in a certa in  area.

Sustainability indicators /  Sustainable developm ent indicators
Ind icators th a t measure the  like lihood  th a t the  positive effects o f a pro ject 

(such as assets, skills, facilities or im proved services) w ill persist fo r  an extended 

period a fte r the  external assistance ends.
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RnnexI
Detailed descrip tion of governance performance ind icators

G1

Nature of 
indicator

Relevance

Methodological
description

Coordinating mechanism

D efin ition
The ex istence and  fu n c tio n in g  o f  a represen ta tive  c o o rd in a tin g  o r  m a n a g e m e n t b o d y  th a t invo lves key g o v e rn m e n t agencies invo lved  in IC O M .

U n it o f  m easurem ent
Q u a lita tive  assessm ent o f  th e  fo llo w in g  d im ens ions:

•  Is the re  a c o o rd in a tin g  b od y  fo r  IC O M  and  w ith  w h a t m anda te?

•  Is th e  c o o rd in a tin g  b od y  represen ta tive  and  to  w h a t ex ten t?

•  Is th e  c o o rd in a tin g  b od y  fu n c tio n a l and  to  w h a t ex ten t?

•  Is th e  c o o rd in a tin g  b od y  e ffe c tive  and  to  w h a t exten t?

•  Is th e  c o o rd in a tin g  b od y  sus ta inab le  and  to  w h a t ex ten t?

Purpose
A  represen ta tive  and  fu lly  fu n c tio n a l c o o rd in a tin g  b o d y  is an essentia l fe a tu re  o f IC O M . The ex istence and  fu n c tio n in g  o f such a b od y  re flec t th e  In te rest, a t all 

levels, in ensu ring  th e  c o o rd in a tio n  o f th e  d if fe re n t ac to rs  in flu e n c in g  coastal and  m arine  areas and  resources, as w e ll as ensu ring  th e  repre se n ta tion  o f  th e  in te r­

ests o f re levan t s takeho lde rs . A  h igh -leve l po licy  p la n n in g  b od y  m ay be charged  w ith  th e  p re p a ra tio n  o f IC O M  m a n a g e m e n t po lic ies, p lans and  p rog ram m es.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
A g e nd a  21 recom m ends th e  e s ta b lish m en t o f  c o o rd in a tin g  m echan ism s fo r  In te g ra te d  m a n a g e m e n t and  susta inab le  d e v e lo p m e n t o f  coasta l and  m arine  areas 

and  th e ir  resources, a t b o th  th e  local and  n a tio n a l levels. The WSSD Johannesbu rg  Plan o f  Im p le m e n ta tio n  (JPOI) fu r th e r  re com m ends  coasta l S tates to  deve lop  

m echan ism s fo r  in te g ra te d  coastal m a na g e m en t. There are no in te rn a tio n a lly  estab lished  ta rg e ts  and  s tandards  fo r  th is  ind ica to r.

U n de rly in g  d e fin it io n s  and concepts
A  c o o rd in a tin g  b od y  fo r  IC O M  m ay be charac terized  by th e  fo llo w in g  fea tu res:

•  Involves a h ig h  p o litica l level;

•  Is represen ta tive  o f b o th  g o v e rn m e n ta l and  secto ra l interests;

•  Has a d e fin e d  m a nd a te  and  a u th o r ity ;

•  Addresses in a com prehens ive  w a y  th e  in te g ra te d  m a n a g e m e n t and  susta inab le  d ev e lo p m e n t o f  coasta l and  m arine  areas and  th e ir  resources;

•  Involves co n s u lta tio n  w ith  d if fe re n t a d m in is tra tiv e  levels and  th e  m o s t re levan t s takeho lders ;

•  O pera tes in a tra n sp a re n t w a y  a nd  is a cco u n ta b le  fo r  its decis ions;

•  Ensures regu la r and  tra n sp a re n t c o m m u n ic a tio n  and  in fo rm a tio n  exchange;

•  Is in f lu e n tia l on  po lic ies  and  p ro g ra m m e s  a ffe c tin g  coasta l and  m arine  resources;

•  Results in o pe ra tio n a l decis ions co n ce rn in g  th e  sus ta inab le  d ev e lo p m e n t o f  coasta l a nd  m arine  resources.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G1

M ethodological
description

Assessment 
o f data

Coordinating mechanism

M ea sure m en t approaches
There are tw o  levels o f  m easurem ent: O ne refers to  th e  existence o f an IC O M  co o rd in a tin g  body, th e  o th e r to  its degree o f represen ta tion , fu n c tio n a lity , e ffe c tive ­
ness and  susta inability . The existence o f an IC O M  co o rd in a tin g  b od y  can be m o n ito re d  by exam in ing  re levant o ffic ia l d ocu m e n ts  (leg is la tion  a n d /o r m a na g e m en t 
p lan) estab lish ing  th e  IC O M  p rog ra m m e  o r p ro jec t and th e  re la ted o rga n iza tio n a l chart. The legal and  fo rm a l m a nda te  and a u th o r ity  can be unde rs tood  fro m  
sta tu tes , p lans o r o th e r docu m e n ts , w h ic h  w o u ld  also a llo w  ide n tifica tio n  o f  th e  parties represented. Frequency o f m eetings, th e ir  a ttendance  and  th e  resu lting  
decisions can be m o n ito re d  by exam in ing  o ffic ia l m ee ting  records. The in fluence  o f th e  fo rm a l acts o f  th e  co o rd in a tin g  body -  re com m enda tions  o r decisions -  on 
sectora l policies and th e ir  co o rd in a tio n  cou ld  be m easured Ind irectly  th ro u g h  o th e r  ind ica to rs ( in s titu tio n a l, env iro n m en ta l o r  soc ioeconom ic  Ind icators), p rov ided  
th a t a de qua te  tim e  series o f data on  o u tco m es are available. The susta inab ility  o f the  co o rd in a tin g  body can be assessed by exam in ing  Its activ ities ove r tim e . In 
m ost cases, th e  m easurem ent w ill involve th e  exam ina tion  o f docum en ts , as w e ll as in te rv iew s w ith  key in fo rm an ts .

L im ita tio n s  o f th e  in d ic a to r
There  are no agreed  in te rn a tio n a l d e fin it io n s  o r s tandards  rega rd ing  w h a t c o n s titu te  a c o o rd in a tin g  b o d y  fo r  IC O M , excep t In genera l te rm s  as set o u t In 
A g e n d a  21 and  fo l lo w -u p  agreem ents . The in d ic a to r has a la rge ly  q u a lita tive  ch a ra c te r and  fu r th e r  w o rk  is requ ired  to  d eve lop  crite ria  to  assess Its level o f  
re p re se n ta tion , fu n c tio n a lity , e ffec tiveness, a c c o u n ta b ility  and  susta inab ility .

Status o f th e  m e th o d o lo g y
There  is c u rre n tly  no  in te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  ind ica to r.

A lte rn a tiv e  d e fin itio n s
A genda  21 and the  JPOI re fer to  coord ina tion  m echanism s ra ther than  coord ina ting  bodies. Such coord ina ting  m echanism s can take  the  fo rm  o f high-level policy 
p lann ing  bodies, councils fo r  stra teg ic p lann ing  and m anagem en t o r in teragency com m issions w ith  advisory role, and can be pe rm anen t o r  tem porary. There Is am ple  
varie ty  in the  fo rm  and fu n c tio ns  o f coord ina ting  bodies and m echanism s th a t reflects th e  specific ities o f politica l and adm in is tra tive  systems and types o f In terventions.

Data needed to  com p ile  th e  in d ic a to r
IC O M  p lan , d o c u m e n t o f  in c o rp o ra tio n  o f  a c o o rd in a tin g  m echan ism , co m p o s itio n  o f th e  c o o rd in a tin g  body, dates and  loca tio n s  o f m ee tin g s  o f  th e  c o o rd in a t­
ing body, records o f m eetings.

Data sources and c o lle c tio n  m ethods
The data  w ill be availab le  in g o v e rn m e n t records. D o cu m e n t review s, in te rv ie w s  and  surveys m ay be added  to  gain  fu r th e r  Insights.

Analysis and in te rp re ta tio n  o f  da ta
D escrip tion  and  q u a lita tiv e  assessm ent o f  th e  m a nd a te  and  c o m p o s itio n  o f  th e  c o o rd in a tin g  body, Its o p e ra tio n , In fluence  o n  secto ra l po lic ies, a c c o u n ta b ility  
and  sus ta inab ility .

R e p o rtin g  scale and o u tp u t
The In d ica to r m ay be m o n ito re d  a t all scales. The o u tp u ts  m ay consis t o f  a list and  a narra tive  d e scrip tio n  o f  th e  c o o rd in a tin g  b o d y  as above. W h e n  m easured a t 
th e  su b -n a tio n a l level, a m ap m ay be added  sh o w in g  th e  su b -n a tio n a l a d m in is tra tive  un its  w h e re  In s titu tio n a l c o o rd in a tio n  is o ccu rrin g .
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HnnexI
Detailed descrip tion of governance performance ind icators

G1

A dd itiona l
in fo rm ation

Coordinating mechanism

O rgan iza tions  and p rogram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
The U n ited  N ations  D e p a rtm e n t o f  Social and  E conom ic A ffa irs  (UNDESA), C om m iss ion  fo r  S usta inab le  D eve lo pm e n t (CSD) Is th e  UN agency m ost Invo lved In 
th e  c o o rd in a tio n  o f ocean and  coasta l Issues.

References
B o e lae rt-S uom lnen , S. and  Cu III nan, C. (1 99 4 ). Legal and Ins titu tiona l Aspects o f  In tegra ted Coastal A rea M anagem ent in N ationa l Legislation. FAO, Rome. 

C lc ln -S aln , B. and  K nech t, R.W. (1 99 8 ). In tegra ted Coastal and  Ocean M anagem ent: Concepts and Practices. Island Press, W a s h in g to n , D.C.

FAO (1 99 8 ). In tegra ted Coastal M anagem ent and A gricu ltu re , Forestry and Fisheries. FAO, Rome.

Sorensen, J.C. and  M cC reary, S.T. (1990 ). Ins titu tiona l A rrangem ents fo r M anaging Coastal Resources and Environments. 2nd  ed.

R enew able  Resources In fo rm a tio n  Series, C oasta l M a n a g e m e n t P ub lica tion  1. N a tiona l Park Service/US D ep t o f  In te rio r and  US-AID, W a s h in g to n , D.C.

In te rn e t links
IOC. M a rin e  Sciences and  O bserva tions fo r  In te g ra te d  C oasta l A rea M a n a g e m e n t. IOC. h ttp :// io c .u n e s c o .o rg /ic a m / (1 9 /0 7 /2 0 0 6 ).
UN. G ove rnance , IC A M . A tla s  o f th e  Oceans. h ttp ://w w w .o ce a nsa tla s .o rg /se rv le t/C D S S e rv le t?s ta tu s= N D 0 xM jc2 M iY 3P W V u J jY xP S o m N jU 9 a2 9 z  (1 9 /0 7 /2 0 0 6 ). 
UN/DESA. O ceans and  Seas. Susta inab le  D eve lo pm e n t Issues, h ttp ://w w w .u n .o rg /e sa /su s td e v /sd issu e s /o ce a n /o ce a n .h tm  (1 9 /0 7 /2 0 0 6 )
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G2

Nature  

o f indicator

Relevance

Legislation

D e fin it io n
The ex istence and  a dequacy  o f leg is la tion  fo r  IC O M .

U n it o f  m easurem ent
The ex istence and  a dequacy  o f leg is la tion  e n a b lin g  th e  im p le m e n ta tio n  o f IC O M  in te rve n tio ns . Several d im e n s io n s  are m easured:

G eneric provis ions:
•  Existence o f  spec ific  law(s) d ea ling  w ith  coasta l and  ocean areas;

•  Legal e n d o rse m e n t o f  sus ta inab le  d e v e lo p m e n t and  IC O M -re la ted  p rinc ip les ;

•  D e fin it io n  o f coastal zone;

•  D em a rca tio n  o f coasta l zone;

•  D e fin it io n  o f th e  fu n c tio n s  o f th e  a d m in is tra tiv e  ac to rs  d ea ling  w ith  coasta l zones, in c lu d in g  th e  ro le  o f a lead agency;

•  In s titu tio n a l co o p e ra tio n  and  c o o rd in a tio n ;

•  In fo rm a tio n  o n  coastal zones.

M o re  d e ta ile d  provis ions:
•  Land o w n e rsh ip ;

•  Beach access;

•  C oasta l land use p la n n in g ;

•  C o n tro l o f  ind u s tria l and  com m erc ia l a c tiv ities  o n  th e  coast;

•  C o n tro l o f  recrea tiona l ac tiv ities ;

•  P ro tec tion  o f areas o f  eco log ica l and  n a tu ra l va lue ;

•  P o llu tio n ;

•  C oasta l e ros ion  and  soil p ro te c tio n ;

•  C oasta l hazards;

•  Public in fo rm a tio n  and  p a rt ic ip a tio n ;

•  M o n ito r in g  and  sanctions ;

•  A w areness and  u n d e rs ta n d in g  o f  leg is la tive  co n tro ls ;

•  E ffectiveness o f re g u la to ry  system .

The in d ic a to r m ay be m easured a t th e  n a tio n a l, reg iona l and  local scales, ta k in g  in to  a c c o u n t th e  a u th o r ity  and  fu n c tio n s  o f  th e  d if fe re n t a d m in is tra tiv e  levels. 

Purpose
The ex istence and  a dequacy  o f leg is la tion  is s ig n ific a n t to  describe  th e  e x te n t to  w h ic h  th e  goa ls and  o b jec tives  o f IC O M  are s u p p o rte d  by a c lear and  en fo rcea b le  legal 

basis and  th e  e x te n t to  w h ic h  th is  enab les th e  im p le m e n ta tio n  o f IC O M  ac tiv it ie s  and  in te rve n tio ns . IC O M  leg is la tio n  d e fines  w h a t is requ ired , p e rm itte d  and  fo rb id d e n  

by s ta ke h o ld e rs  and  a d m in is tra tive  ac to rs  in th e  coasta l and  m arine  area. A w areness and  u n d e rs ta n d in g  o f  IC O M  leg is la tio n  by s ta ke h o ld e rs  p ro m o te s  com p lian ce  and 

th e re fo re  th e  a ch ie ve m en t o f  IC O M  goa ls and  objectives.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
W h ile  n o t specifically recom m ended by in te rna tiona l agreem ents, the  existence and adequacy o f legal fra m e w o rks  fo r  ICOM  underlies the  im p lem en ta tion  o f all in te rna tiona l 

conventions and agreem ents dealing w ith  the  subject. There are no in te rna tiona lly  established ta rge ts  and standards fo r  th is  indicator.
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Detailed descrip tion of governance performance ind icators

G2

M ethodological
description

Legislation

U n de rly in g  d e fin it io n s  and concepts
Leg is la tion  fo r  IC O M  m ay be charac terized  by th e  fo llo w in g  fea tu res:

•  Inco rpora tes  p rinc ip les  re la ted  to  sus ta inab le  d ev e lo p m e n t and  spec ifica lly  to  oceans and  coasts;

•  S uppo rts  IC O M  goa ls and  ob jec tives ;

•  Sets o u t processes fo r  In s titu tio n a l co o p e ra tio n  and  c o o rd in a tio n ;

•  Lays o u t IC O M  m a n a g e m e n t a c tiv ities  and  In te rven tions.

M ea sure m en t approaches
Determ ine the  existence o f legislation on coastal and marine areas; th is can be a law  specific to  coastal and m arine areas o r general texts w hose provisions are ap ­

plicable to  coastal and m arine areas. Determ ine w h e th e r the  legislation —  specific o r n o t —  Incorporates sustainable deve lopm ent principles, provides a legal de fin ition  

o f coastal and marine areas and elements fo r  the  dem arcation o f coastal and marine areas a t the  local level and w h e th e r th is de fin ition  Is adequate to  pursue ICOM. 

Determ ine w h e th e r the  legislation clarifies the  au thority  and func tions  o f adm inistrative actors In coastal and m arine areas, Includes provisions on  land ow nersh ip , per­

m itted  and proh ib ited  activities In the  coastal zone and protection  o f natural heritage. Determ ine w h e th e r the  legislation provides fo r  public In fo rm ation  and partic ipa­

tio n , m on ito ring  o f the  cond itions o f the  coastal zones, Including th ro u gh  the  use o f Indicators and m onito ring  o f Its applications and sanctioning fo r  non-com pliance. 

Determ ine w h e th e r the  provisions o f the  legislation are understood and fo llo w e d  by the  stakeholders.

L im ita tio n s  o f th e  in d ic a to r
The co n te n t o f legislation fo r  ICOM  can s ign ifican tly  vary a m ong  countries, as w e ll as w ith in  countries w h e n  sub-na tiona l au thorities  have a u th o rity  over the  coastal 

zone. Provisions o f th e  leg isla tion can be o f a general o r  m ore deta iled character, resulting In a varie ty  o f legal Instrum ents. Even In the  absence o f specific legislation 

fo r  ICOM , general o r  sectoral leg isla tion can su pp o rt ICOM  goals and objectives. However, the  existence o f ICOM  legislation does no t necessarily Im ply effective 

Im p lem en ta tion  and com pliance. The Ind ica tor may n o t be su itab le  to  express m ean ing fu l trends and Is open  to  subjective In te rpre ta tion .

Status o f th e  m e th o d o lo g y
There Is no In te rna tiona lly  agreed m e th o d o lo g y  fo r  m easuring the  Indicator.

A lte rn a tiv e  d e fin itio n s /in d ic a to rs
W hile  certain countries have adop ted  a s ta tu to ry approach to  ICOM , others rely on a non-sta tu tory approach. Few countries have developed fra m e w o rk  o r organic 

legislation fo r  ICOM  o r coastal codes. O ften  legislation applicable to  the  coastal zones Is em bod ied In general texts dealing w ith  the  environm ent, protected areas and 

nature conservation, water, o r to w n  and country p lann ing . In add ition , texts specific to  the  coastal zone actually address Its m arine com ponent, as In the  case o f legisla­

tion  on  the  public m aritim e dom ain , fish ing , coastal defences, ports and navigation, o ffshore oil and gas and m aritim e jurisd ic tions.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G2

Assessment 
o f data

A dd itiona l
in fo rm ation

Legislation

Data needed to  co m p ile  th e  in d ic a to r
Legal d o c u m e n ts  o r  p e r t in e n t law s a t d if fe re n t levels.

Data sources and c o lle c tio n  m ethods
The data w ill be available In gove rn m e n t records. D ocum en t reviews, In terview s and surveys may be added to  gain fu rth e r Insights. 

Analysis and in te rp re ta tio n  o f results
A  narra tive  re p o rt fo cu s in g  o n  th e  coverage o f  IC O M  goa ls and  o b jec tives  by leg is la tion , th e  degree  o f  consis tency o f gene ra l and  secto ra l leg is la tion , th e  

c la r ifica tio n  o f  th e  fu n c tio n s  o f a d m in is tra tiv e  ac to rs , th e  degree  o f s u p p o rt to  IC O M  a c tiv ities  and  In te rve n tion s , th e  degree  o f com p liance . The o u tp u t  may 

consis t o f a re p o rt o n  th e  ex is ting  leg is la tion  on  IC O M  and  Its adequacy.

R e po rting  scale and o u tp u t
The In d ica to r m ay be m o n ito re d  a t all scales. W h e n  m easured o n  a su b -n a tio n a l level, a m ap m ay be add e d  sh o w in g  th e  s u b -n a tio n a l a d m in is tra tive  un its  

leg is la tion  th a t Is e na b lin g  o r h in d e rin g  IC O M .

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f th e  in d ic a to r
O rg a n iza tio n  fo r  E conom ic C o -o p e ra tio n  and  D eve lo pm e n t (OECD); P rio rity  A c tio n s  P rogram m e/R eg iona l A c tiv ity  C en tre  (PAP/RAC), M e d ite rra n ea n . 
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CIESIN. ENTRI - E nv ironm enta l Treaties and  Resource Ind ica tors. SEDAC -  S oc ioeconom ic  Data and  A p p lic a tio n  C enter, h ttp ://se d a c .c le s ln .co lu m b la .e d u /e n - 

tr l/ln d e x .js p  (1 9 /0 7 /2 0 0 6 ).

FAO. FAOLEX. h ttp ://fa o le x .fa o .o rg /fa o le x /(1 9 /0 7 /2 0 0 6 ).
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RnnexI
Detailed descrip tion of governance performance ind icators

G3

Nature 
o f indicator

Relevance

Environm ental assessment

D e fin it io n
The m a n d a to ry  assessm ent o f  th e  p o te n tia l e ffe c ts  on  th e  coastal and  m arine  e n v iro n m e n t o f secto ra l po lic ies, p lans, p ro g ra m m e s  a nd  p ro jec ts  o ccu r­

ring  In th e  coasta l area and  a d ja ce n t w a te rsh e d s  and  o ffs h o re  areas.

U n it o f  m easurem ent
Q u a lita tive  and  q u a n tita tiv e  assessm ent o f  th e  fo llo w in g  d im ensions:

•  Existence o f s ta tu to ry  p rocedu res  fo r  e n v iro n m e n ta l Im p a c t assessm ent (EIA) fo r  p ro jec ts  re levan t to  coasta l and  m arine  areas;

•  Existence o f s ta tu to ry  p rocedu res  fo r  s tra te g ic  e nv iro n m e n ta l assessm ent (SEA) fo r  po lic ies, p lans and  p ro g ra m m e s  re levan t to  coasta l and 

m arine  areas;

•  Existence and  p rocedu res  fo r  ca rry ing  capac ity  assessm ent (C CA);

•  A p p lic a tio n  o f  EIA p rocedures;

•  A p p lic a tio n  o f  SEA procedures;

•  A p p lic a tio n  o f  C C A  p rocedures;

•  The level to  w h ic h  EIA, SEA and  C C A  p rocedu res  enab le  and  s u p p o rt IC O M  e ffo rts .

Purpose
The o b je c tive  o f th e  In d ica to r Is to  m easure w h e th e r  th e  IC O M  process Is enab led  and  su p p o rte d  by a process o f EIA carried  o u t b o th  a t th e  s tra te g ic  

level o f sectora l p lans a nd  p ro g ra m m e s  and  o f Ind iv idua l p ro jec ts , Inc lud in g  fo r  cu m u la tive  Im pacts and  Its e ffec tiveness In s u p p o rtin g  susta inab le  d eve l­

o p m e n t goals. This process Is also p a rticu la rly  re levan t to  IC O M  In th a t It Is based on  p u b lic  co n su lta tio n s  and  p ro m o te s  p a rt ic ip a tio n  and  transparency 

o f  d ec is io n -m a k ing .

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
Prior assessm ent and  sys tem atic  o bse rva tio n  o f m a jo r p ro jec ts  Is re com m e n d ed  by A g e nd a  21 as an a p p lic a tio n  o f  p reven tive  and  p re ca u tio n a ry  a p ­

p roaches. The Id e n tific a tio n  and  assessm ent o f  p rob le m s, as w e ll as th e  e s ta b lish m en t o f  p rio r ities , Inc lud in g  th e  a p p lic a tio n  o f  EIA p rocedu res are 

an Im p o rta n t c o m p o n e n t fo r  th e  Im p le m e n ta tio n  o f  th e  G loba l P rogram m e o f A c tio n  fo r  th e  P ro tec tion  o f  th e  M a rin e  E n v iro n m e n t fro m  Land-based 

A c tiv itie s  (GPA). The use o f EIA p rocedu res  Is also re com m e n d ed  by th e  Barbados P rogram m e o f A c tio n  (BPOA) fo r  Susta inab le  D eve lo pm e n t o f  Small 

Island D eve lop ing  States (SIDS) to  Im prove  m a n a g e m e n t o f  land resources. In th e  c o n te x t o f  b u ild in g  capac ity  In m arine  science, In fo rm a tio n  and 

m a n a g e m e n t, th e  JPOI p ro m o te s  th e  use o f e nv iro n m e n ta l Im pact assessm ents and  e n v iro n m e n ta l e va lu a tion  and  re p o rtin g  te ch n iq u es . The A a rhus 

C o n v e n tio n  on  Access to  In fo rm a tio n , Public P a rtic ip a tio n  In D ec is ion -M a k ing  and  Access to  Justice In E nv ironm enta l M a tte rs  (A a rhus  C o n v e n tio n ) also 

re com m ends  th e  use o f  EIA p rocedu res  and  p u b lic  co nsu lta tio ns .
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G3

M ethodologica l
description

Environm ental assessment

U n d e rly in g  d e fin it io n s  and concepts
EIA can be d e fin e d  as th e  p r io r  assessm ent o f p u b lic  and  p riva te  p ro jec ts  like ly to  have s ig n ific a n t e ffe c ts  on  th e  e n v iro n m e n t— encom pass ing  h um an  

be ings, fa u n a , f lo ra , so il, w a te r, air, c lim a te , landscape, m a te ria l h e ritage , cu ltu ra l he rita g e  and  th e  In te ra c tio ns  a m o n g  th e m . P o ten tia l e nv iro n m e n ta l 

consequences o f  p ro jec ts  are Id e n tifie d  and  assessed b e fo re  a u th o r iz a tio n  Is g iven , p u b lic  o p in io n  Is s o u g h t and  ta ke n  In to  a c c o u n t In dec is io n -m a k ing  

and  fin a l dec is ions are m ade  pub lic .

In th e  case o f  SEA, e n v iro n m e n ta l assessm ent app lies to  p lans and  p rog ra m m e s  and  even polic ies. These m ay be In th e  sectors o f  a g ric u ltu re , fo restry, 

fisheries, energy, Industry, tra n s p o rt, w as te  m a n a g e m e n t, w a te r  m a n a g e m e n t, te le c o m m u n ic a tio n s , to u ris m , to w n  and  c o u n try  p la n n in g  o r  land use. 

SEA enables a m ore  s tra te g ic  and  lo n g -te rm  p la n n in g  th a n  EIA and  fu r th e r  p ro m o te s  th e  In vo lve m e n t o f  th e  p u b lic  In th e  d ec is io n -m a k ing  process and 

th e  In c o rp o ra tio n  o f e n v iro n m e n ta l co ns id e ra tio n  In to  d ev e lo p m e n t ac tions. SEA can p rov ide  a fra m e w o rk  fo r  th e  c o o rd in a tio n  o f sectora l po lic ies, th u s  

e n a b lin g  an In te g ra te d  app roach.

C C A  has typ ica lly  been used In re la tio n  to  th e  p la n n in g  process fo r  to u rism  d e v e lo p m e n t In coasta l o r  Island areas, as w e ll as In p ro te c te d  areas to  set 

capac ity  lim its  fo r  sus ta in ing  to u ris m  In a p a rt ic u la r p lace th ro u g h  th e  m e asu re m e n t o f  to u ris m  density, th e  use o f  beaches and  to u r is t In fra s tru c tu re , 

co ng e s tio n  o f fa c ilitie s  and  tra n s p o rta t io n  In fra s tru c tu re , dem a n d  and  Im pact o n  w a te r  and  ene rgy  resources, m arine  p o llu t io n , etc.

M ea sure m en t approaches
The m e asu re m e n t o f  th is  In d ica to r m ay be based o n  th e  fo llo w in g  d im ens ions, w h ic h  are s im ila r fo r  EIA and  SEA:

•  The ex istence o f  lega lly  estab lished  p rocedu res  fo r  EIA o r  SEA and  th e  types o f In te rve n tion s  su b je c t to  e n v iro n m e n ta l Im pac t rev iew ;

•  The In te rve n tion s  re levan t to  th e  coasta l a nd  m arine  e n v iro n m e n t a c tu a lly  sub jec ted  to  review , th e  level o f p u b lic  c o n su lta tio n  Invo lved and  th e  fin a l 

decis ion  m ade;

•  The In te rve n tion s  requ ired  to  u n d e rta ke  m o d ific a tio n s  and  m o n ito r in g  o f th e  fo llo w -u p ;

•  The e s tim a te d  e n v iro n m e n ta l and  so c io e co no m ic  b e n e fits  ach ieved th ro u g h  th e  m o d ific a tio n s  o r  cance lling  o f  th e  In te rve n tion s  fo llo w in g  th e  e nv i­

ro n m e n ta l rev iew ;

•  The Im p a c t on  th e  c o o rd in a tio n  o f  secto ra l policies.

In th e  case o f  C C A , a s im ila r a pp roach  m ay be a d o p te d , fo cu s in g  on  th e  m o d ific a tio n s  Induced In th e  to u ris m  d e v e lo p m e n t In itia tive  fo llo w in g  th e  a p ­

p lica tio n  o f th e  C C A  and  th e  on  th e  es tim a te  o f  th e  e n v iro n m e n ta l and  so c io e co no m ic  bene fits .

L im ita tio n s  o f  th e  in d ic a to r
The In d ica to r Is o f  a b road  na tu re  and  Involves a n u m b e r o f d im ens ions  th a t need to  be q u a lita tiv e ly  and  q u a n tita tiv e ly  assessed. W ith  th e  a va ila b ility  o f 

a de q u a te  d o c u m e n ta tio n  It Is re la tive ly  easy to  ascerta in  w h ic h  In te rve n tion s  have been sub jec ted  to  e n v iro n m e n ta l review . In co n tra s t, th e  q u a n tif ic a ­

tio n  o f th e  e n v iro n m e n ta l and  so c io e co no m ic  b e n e fits  accrued  to  th e  coasta l and  m arine  areas o f conce rn  m ig h t requ ire  a s ig n ific a n t e ffo r t.

Status o f  th e  m e th o d o lo g y
M e th o d o lo g ie s  fo r  EIA, SEA and  C C A  are w e ll deve loped  and  m ay be a d a p te d  to  th e  spec ific  con tex ts  o f  coasta l and  m arine  areas.

A lte rn a tiv e  d e fin itio n s
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G3

Assessment 
o f data

A dd itiona l
in fo rm ation

Environm ental assessment

Data needed to  com p ile  th e  in d ic a to r
Leg is la tion  and  re gu la tion s , EIA stud ies, o p in io n s  o f  c o m p e te n t a u th o ritie s .

Data sources and c o lle c tio n  m ethods
The data  fo r  EIA a nd  SEA w il l  be ava ilab le  p rim a rily  a t g o v e rn m e n t a u th o ritie s , and  can be co llec ted  th ro u g h  d o c u m e n t review s, databases, In te rv iew s 

and  surveys.

Analysis and in te rp re ta tio n  o f  results
The analysis o f  th e  data  sh ou ld  fo cu s  on  th e  e n v iro n m e n ta l, so c io e co no m ic  and  gove rn a nce  o u tco m e s  o f th e  EIA, SEA and  C C A  processes. 

R e p o rtin g  scale and o u tp u t
The In d ica to r Is best m o n ito re d  a t th e  su b -n a tio n a l scale. Data sh ou ld  be p resen ted  In tab les  and  th e  loca tio n  o f th e  In te rve n tion s  sh o w n  on  a m ap.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
B oth  th e  EC and  th e  W o rld  Bank are c u rre n tly  Invo lved In th e  d ev e lo p m e n t o f  m e th o d o lo g ie s  fo r  SEA.

References
D rag lcevlc , M ., K larlc, Z. and  Kusen, E. (1 99 7 ). Guidelines fo r Carrying Capacity Assessment fo r Tourism in M editerranean Coastal Areas. PAP-9/19 9 7 / 

G .1. PAP/RAC, Split.
EC (1999 ). Guidelines fo r the Assessment o f  Ind irect and  Cumulative Impacts as w e ll as Im pact Interactions. E .C ., Brussels.
EC (2001 ). SEA and Integra tion o f  the Environm ent in to  S trategic Decision-Making. ICON, London.
UNEP (1 99 0 ). A n  A pproach to Environm ental Im pact Assessment fo r Projects A ffe c tin g  the Coastal and  M arine Environment. UNEP R egional Seas 

Reports a nd  S tudies 122. UNEP, N airob i.

In te rn e t links
W o rld  Bank. S tra teg ic  E nv iro n m e nta l Assessm ent. E n v ironm ent. h ttp :// ln w e b 1 8 .w o rld b a n k .o rg /E S S D /e n ve x t.n s f/4 1 B yD o cN a m e /A n a ly tlca la n d A d v lso ry - 

A ss ls tanceS tra teg lcE nv lronm en ta lA ssessm en t (1 9 /0 7 /2 0 0 6 ).
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G4

Nature 
o f indicator

Relevance

Conflict resolution mechanism

D e fin it io n
The ex istence and  fu n c tio n in g  o f a m echan ism  fo r  th e  re so lu tio n  o f co n flic ts  In th e  coasta l zone.

U n it o f  m easurem ent
Q u a lita tive  a nd  q u a n tita tiv e  assessm ent o f th e  fo llo w in g  d im ensions:

•  S takeho lders  and  Issues a t stake Invo lved In co n flic ts , na tu re  and  In tens ity  o f co n flic ts ;

•  Existence o f  agreed  p rocedu res  and  m echan ism s fo r  th e  reso lu tion  o f c o n flic ts  o ve r coasta l resources;

•  C hanges In th e  p ro p o rtio n  o f  c o n flic ts  th a t are successful m itig a te d , resolved, o r  p reven ted ;

•  Overa ll changes In th e  n u m b e r o f  c o n flic ts  o ve r coasta l resources.

Purpose
By Its na tu re , th e  coastal area Is characterized by co n flic ts  due to  lim ited  na tu ra l resources and co m p e tin g  Interests ove r scarce space and resources. The 

existence and fu n c tio n in g  o f procedures and m echanism s fo r  the  reso lu tion  o f co n flic ts  over coastal resources and the  actua l reduction  o f  co n flic ts  —  be 

th e y  p reven ted , m itig a te d , o r resolved —  reflects th e  a b ility  o f an IC O M  In itia tive  to  s trike  a sa tis fac to ry  balance b e tw e e n  co m p e tin g  Interests In th e  coastal 

zone. O ne o f th e  roles o f IC O M  Is to  p rov ide  a fra m e w o rk  to  reconcile  such co m p e tin g  Interests and con flic ts  a t all levels —  In s titu tio n a l, social, econom ic 

—  and  all spatia l scales —  local, reg iona l, n a tiona l. There fo re , th e  In d ica to r Is h igh ly  re levant to  ICOM  and coastal susta inable deve lopm en t.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
A tte n t io n  to  user c o n flic ts  has been ca lled fo r  by A g e nd a  21 , In re la tion  to  c o o rd in a tin g  m echan ism s fo r  In te g ra te d  m a n a g e m e n t and  susta inab le  deve l­

o p m e n t o f coastal and  m arine  areas and  th e ir  resources, and  th e  FAO C ode  o f  C o n d u c t fo r  R esponsible Fishing. There  are no In te rn a tio n a lly  estab lished

ta rg e ts  and  s tandards  fo r  th is  Ind ica tor.
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M ethodological
description

Conflict resolution mechanism

U n de rly in g  d e fin it io n s  and concepts
A  m echan ism  fo r  c o n f lic t re so lu tio n  m ay be characterized  by th e  fo llo w in g  fea tu res:

•  Provides fo r  d isp u te  re so lu tio n  p rocedu res  a lte rn a tive  to  lit ig a tio n ;

•  Ensures re p re se n ta tion  o f  all interests;

•  Ensures th e  e n fo rc e a b ility  o f th e  a g re e m e n t reached;

•  L im its p o w e r im ba lances b e tw e e n  parties;

•  Provides fo r  fu n d in g  m echan ism s fo r  c o n flic t reso lu tion  as p a rt o f  an IC O M  in itia tive ;

•  G ives co ns id e ra tio n  to  th e  in vo lve m e n t o f th ird  parties.

C o n flic t reso lu tion  m ay also be ensured th ro u g h  p rocedu res  fo r  n e g o tia te d  ru le -m a k in g , incen tive  and  co m pe n sa tion . The p e rce p tio n  o f  a successful 

re so lu tio n  o f a c o n flic t m ay va ry  d ep e n d in g  o n  th e  party. H ow ever, in genera l te rm s , a c r ite r io n  is th e  accep tance  by all parties  th a t th e  s o lu tio n  has 

been achieved  a cco rd in g  to  agreed  rules.

M ea sure m en t approaches
There  are th re e  levels o f  m easu rem ent: th e  firs t level re fers to  th e  s ta ke h o ld e rs  invo lved  in c o n flic ts  and  th e  issues a t s take; th e  second refers to  the  

existence and  charac teris tics  o f  a c o o rd in a tin g  m echan ism  fo r  IC O M ; th e  th ird  re fers to  th e  n u m b e r and  types o f  c o n flic ts  o ve r coastal resources and  

th e ir  changes.

Firstly, it is necessary to  id e n tify  th e  co n flic ts  o ve r th e  use o f coastal resources, w h ic h  s ta ke h o ld e rs  are invo lved  in co n flic ts  and  w h a t are th e  issues a t 

stake. Then it is necessary to  u nd e rs ta n d  th e  characteris tics  o f th e  co n flic ts : th e ir  g eo g ra ph ica l and  te m p o ra l scale, th e  in tensity , w h e th e r  th e  co n flic ts  

have been resolved and  by w h o m  and  w ith  w h ic h  o u tc o m e  and  degree  o f a g re e m e n t. Secondly, it is necessary to  id e n tify  th e  p rocedu re  o r  m echan ism  

fo r  th e  re so lu tio n  o f  c o n flic ts  and  its characteris tics . Th ird ly, it is necessary to  d e te rm in e  th e  p ro p o r tio n  o f  c o n flic ts  th a t are successfu lly resolved, m it i­

ga ted  o r  p reve n te d  th ro u g h  th e  use o f such m echan ism , as w e ll as th e  changes in th e  overa ll n u m b e r o f c o n flic ts  o ve r coastal resources.

L im ita tio n s  o f th e  in d ic a to r
The change  in th e  n u m b e r o f co n flic ts  th a t are successfu lly resolved and  th e  re du c tio n  in th e  n u m b e r o f  c o n flic ts  o ve r coastal and  m arine  resources 

re flec t, in gene ra l te rm s , th e  a b ility  o f an IC O M  in itia tive , a lth o u g h  th e  p e rce p tio n  o f a successful reso lu tion  m ay va ry  acco rd in g  to  th e  p a rtie s ' v iew s.

Status o f th e  m e th o d o lo g y
There  is c u rre n tly  no  in te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  ind ica to r.

A lte rn a tiv e  d e fin itio n s
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G4

Assessment 
o f data

A dd itiona l
in fo rm ation

Conflict resolution mechanism

Data needed to  com p ile  th e  in d ic a to r
Project and  g o v e rn m e n t a gency records, c o m m u n ity  m a n a g e m e n t records, records fro m  c o n f lic t re so lu tio n  m eetings , results fro m  in te rv ie w s  and  fro m  

p a rtic ip a to ry  ru ra l assessm ents.

Data sources and c o lle c tio n  m ethods
G o v e rn m e n t agencies, s takeho lders . Review  o f  records and  d ocu m e n ts , in te rv iew s , p a rtic ip a to ry  rural assessments.

Analysis and in te rp re ta tio n  o f results
Assessm ent o f  ind iv id u a l co n flic ts  can be d on e  th ro u g h  th e  use o f  m a trices  o f  c o n flic ts  sh o w in g  issues a t s take , s ta ke h o ld e rs  Invo lved , t im e  period , 

scale, in tens ity , w h e th e r  c o n flic ts  are o ng o in g /m a n a g e d /re s o lv e d , and  h o w  th e y  are m anaged /reso lved . The fu n c tio n in g  o f th e  m echan ism  fo r  c o n flic t 

re so lu tio n  can be assessed based on  th e  c rite ria  p resen ted  above. C hanges in th e  level o f  co n flic ts  can be analysed by s ta k e h o ld e r and  issue a t stake, 

assessing w h e th e r  ce rta in  types o f co n flic ts  are less tra c ta b le  th a n  o the r.

R e p o rtin g  scale and o u tp u t
The in d ic a to r needs to  be m o n ito re d  a t th e  level o f  ind iv id u a l coastal areas and  IC O M  in itia tives . The o u tp u t m ay consis t o f  a narra tive  re p o rt w ith  

analysis m atrices and  maps.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
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vention and  reso lu tion ', M a p u to , M o z a m b iq u e , 1 9 -2 3  N ove m b e r 2 0 0 1 . C oasta l reg ion  and  sm all is land papers 12. UNESCO, Paris.
UNESCO (2002 ). Wise practices fo r con flic t prevention and  resolution in sm all islands. Results o f  a w orkshop on 'Furthering coastal stewardship in sm all 

islands', Dom inica, 4 - 6  July 2 00 1 . C oasta l R egion and  Small Island Papers 11. UNESCO, Paris.

In te rn e t links
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RnnexI
Detailed descrip tion of governance performance ind icators

G5

Nature 
o f indicator

Relevance

I In tegrated m anagem ent plans

D e fin it io n
The ex istence and  a d o p tio n  o f  an IC O M  p lan  th a t de ta ils  goa ls and  ob jec tives , th e  in s titu t io n a l a rra n g e m e n ts  Invo lved , th e  m a n a g e m e n t m easures to  be 

u n d e rta ke n , as w e ll as th e  leg is la tive  and  fin an c ia l s u p p o rt fo r  im p le m e n ta tio n .

U n it o f  m easurem ent
Q u a lita tive  assessm ent o f  th e  fo llo w in g  d im ensions:

•  Existence o f  th e  p lan ;

•  S tatus o f  th e  p lan ;

•  C om p le teness o f  th e  p lan ;

•  E n fo rce ab ility  o f  th e  p lan.

The in d ic a to r m ay be m easured a t all scales.

Purpose
The ex istence and  a d o p tio n  o f  an IC O M  p lan  re flec ts  th e  c o m m itm e n t o f  th e  re levan t agency o r  agencies to  m anage  coasta l and  m arine  areas in an 

in te g ra te d , cross-sectora l and  m u ltid is c ip lin a ry  w ay. The IC O M  plan  sets o u t th e  s tra te g ic  d irec tions , goa ls and  o b jec tives  fo r  th e  coastal zone  covered by 

th e  p lan  and  deta ils  th e  in s titu t io n a l s tru c tu re , m easures, a c tiv itie s , as w e ll as th e  leg is la tive  and  fin an c ia l m eans fo r  th e ir  a ch ievem en t.

In te rn a tio n a l conven tions , ag reem en ts  and standards
A g e nd a  21 calls fo r  c o o rd in a tin g  m echan ism s and  h igh -leve l po licy  p la n n in g  bod ies  fo r  th e  im p le m e n ta tio n  o f  In te g ra te d  coastal and  m arine  m a na g e ­

m e n t and  susta inab le  d e v e lo p m e n t p lans and  p ro g ra m m e s  a t a p p ro p r ia te  levels, as w e ll as a n u m b e r o f o th e r  m easures. The JPOI has fu r th e r  ca lled fo r  

th e  p ro m o tio n  o f  in te g ra te d , m u ltid is c ip lin a ry  and  m u ltise c to ra l coastal and  ocean  m a n a g e m e n t a t th e  n a tio n a l level as w e ll as fo r  th e  assistance to  

d eve lo p in g  co un trie s  fo r  th e  im p le m e n ta tio n  o f in te g ra te d  coasta l area m a n a g e m e n t p lans as a to o l fo r  th e  conse rva tion  and  susta inab le  m a na g e m en t 

o f  fish e ry  resources. The d e v e lo p m e n t o f na tio n a l s tra teg ies  and  ac tion s  p lans fo r  coasta l zone  m a n a g e m e n t o r  re la ted  sectors has also been ca lled fo r  by 

th e  BPOA, th e  GPA and  th e  FAO C ode  o f  C o n d u c t. There are no in te rn a tio n a lly  estab lished ta rg e ts  and  s tandards  fo r  th is  ind ica to r.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G5

M ethodologica l
description

In tegrated m anagem ent plans

U n de rly in g  d e fin it io n s  and concepts
A n  IC O M  p lan  m ay be charac te rized  by th e  fo llo w in g  fea tu res:

•  O u tlines  a v is ion  and  th e  s tra te g ic  d ire c tio n s  fo r  th e  coastal area su b je c t to  th e  p lan ;

•  Inco rpora tes  sus ta inab le  d e v e lo p m e n t p rinc ip les  a nd  p rin c ip le s  re la ted  to  th e  special na tu re  o f  oceans and  coasts;

•  D efines goa ls  and  ob jec tives ;

•  D efines spec ific  ac tiv it ie s  to  achieve th e  goa ls and  objectives;

•  D etails a m a n a g e m e n t s tra te g y  and  a d m in is tra tio n ;

•  Includes p rov is ions fo r  su rve illance  and  e n fo rce m e n t;

•  Includes p rov is ions o n  m o n ito r in g , e va lu a tion  and  a d ju s tm e n t.

M ea sure m en t approaches
Q u a lita tive  assessm ent o f tw o  m ain aspects: (a) th e  existence and  s ta tus  o f  th e  p lan  and  (b) th e  com ple teness and  e n fo rc e a b ility  o f  th e  p lan . Firstly, th e  

ex istence o f  th e  p lan  in a p rin te d  fo rm  sh ou ld  be ascerta ined  and  its s ta tus  —  fo rm u la tio n , a pp rova l, a d o p tio n  and  s igna to ries , level o f Im p le m e n ta tio n  

and  rev iew  and  u pd a te  —  assessed. Secondly, th e  p lan  shou ld  be exam ined  in re la tio n  to  its c o n te n t (u n d e rly in g  p rinc ip les , scope, area o f a p p lica ­

t io n , goa ls  and  ob jec tives , m a n a g e m e n t s tra tegy, a d m in is tra tive  s tru c tu re , su rve illance  and  e n fo rc e m e n t, m o n ito r in g  and  e va lu a tio n , e tc.). Th ird ly, th e  

e n fo rc e a b ility  o f th e  p lan  shou ld  be assessed by e xam in in g  th e  legal and  a d m in is tra tiv e  basis o f  th e  m a n a g e m e n t m easures.

L im ita tio n s  o f th e  in d ic a to r
There are no  in te rn a tio na lly  agreed d e fin itio n s  o r  s tandards fo r  IC O M  plans and fo r  th e  measures th a t an ICOM  plan m ay enta il. The ind ica to r is o f a q u a li­

ta tive  na tu re  and In te rp re ta tion  o f its adequacy m ay be subjective . C riteria  conce rn ing  th e  e ffectiveness o f an IC O M  p lan  also need to  be deve loped.

Status o f th e  m e th o d o lo g y
There  is c u rre n tly  no in te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  ind ica to r.

A lte rn a tiv e  d e fin itio n s
In som e cases, goa ls and  o b jec tives  m ig h t have been expressed in fo rm a lly  and  agreed  u po n  by in te res ted  parties  o r  be e m b o d ie d  in e n v iro n m e n ta l o r  

secto ra l d ev e lo p m e n t p lans. IC O M  m ay be a p a rt o f  s tra teg ies  a nd  p lans encom pass ing  a la rge r g eo g ra ph ica l area, such as a w a te rsh e d  o r in c lu d in g  th e  

en tire  n a tio n a l o r  re g io n a l/p ro v in c ia l te rrito ry .
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RnnexI
Detailed descrip tion of governance performance ind icators

G5

Assessment 
o f data

A dd itiona l
in fo rm ation

I In tegrated m anagem ent plans

Data needed to  co m p ile  th e  in d ic a to r
IC O M  m a n a g e m e n t p lan.

Data sources and c o lle c tio n  m ethods
D o cu m e n t rev iew  o f th e  o ffic ia l g aze tte  and  o f g o v e rn m e n t records, accom p a n ie d  by In te rv iew s  w ith  key In fo rm a n ts . 

Analysis and in te rp re ta tio n  o f results
D escrip tion  a nd  q u a lita tiv e  assessm ent o f  th e  ex is tence, s ta tus, co n te n ts  and  e n fo rc e a b ility  o f  th e  IC O M  p lan. 

R e po rting  scale and o u tp u t
The In d ica to r m ay be re po rte d  a t all scales th ro u g h  a na rra tive  re p o rt and  maps.

O rgan iza tions  and p rogram m es invo lved  in th e  d e v e lo p m e n t o f th e  in d ic a to r

References
Bower, B., Ehler, C.V. and  Basta, D. (1994 ). A  Fram ework fo r Planning fo r In tegra ted  Coastal Zone M anagem ent. N O A A , Silver S pring , M a ry land .
C la rk , J.R. (1 99 5 ). Coastal Zone M anagem ent Handbook. Lewis Publishers, Boca R aton, F lorida.
Kay, R. and  A d le r, J. (1 99 9 ). Coastal Planning and M anagem ent. R ou tledge , N ew  York.
Salm , R.V. and  C la rk , T. (1 98 4 ). M arine and Coastal Protected A rea : A  Guide fo r Planners and Managers. IUCN, G land.
Sorensen, J.C. and  M cC reary, E. (1990 ). Ins titu tiona l A rrangem ents fo r M anaging Coastal Resources and Environment. C oasta l M a n a g e m e n t P ub lica tion  

1. N a tiona l Park Service, U.S. D e p a rtm e n t o f  In te rio r, W a s h in g to n , D.C.

In te rn e t links
UN. G ove rnance , IC A M . A tla s  o f  th e  Oceans. h ttp ://w w w .o ce a nsa tla s .o rg /se rv le t/C D S S e rv le t?s ta tu s= N D 0 xM jc2 M IY 3 P W V u J jY xP S o m N jU 9a 2 9 z  

(1 9 /0 7 /2 0 0 6 ).
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G6

Nature 
o f indicator

Relevance

I Active m anagem ent

D e fin it io n
The level o f Im p le m e n ta tio n , co m p lian ce  w ith ,  as w e ll as e n fo rc e m e n t o f IC O M  plans and  re la ted  ac tiv ities .

U n it o f  m easurem ent
Q u a lita tive  and  q u a n tita tiv e  m easures o f:

•  Level o f  Im p le m e n ta tio n  o f IC O M  p lans a nd  re la ted  ac tiv ities ;

•  Use o f p rocedu res and  legal to o ls  fo r  th e  Im p le m e n ta tio n  and  e n fo rc e m e n t o f  IC O M  p lans and  ac tiv ities ;

•  Level o f  e n fo rc e m e n t o f  IC O M  plans and  ac tiv ities ;

•  Level o f  co m p lian ce  w ith  IC O M -re la ted  provis ions.

Purpose
The level o f Im p le m e n ta tio n , co m p lian ce  w ith  and  e n fo rc e m e n t o f  IC O M  plans and  a c tiv ities  re flec ts  th e  rea lity  o f  th e  e xecu tion  and  p e rfo rm a n ce  o f 

IC O M  In itia tives , as w e ll as th e  degree  o f accep tance  o n  th e  p a rt o f  th e  users su b je c t to  th e  p lan . The Im p le m e n ta tio n , com p lian ce  w ith  and  e n fo rce m e n t 

o f  IC O M  stra teg ies  and  p lans fo r  th e  In te g ra te d  d e v e lo p m e n t a nd  use o f land and  sea space and  th e ir  m a n d a to ry  ch ara c te r fo r  n a tio n a l a n d /o r  local 

a u th o ritie s , as w e ll as p riva te  Ind iv idua ls , c o nce rn ing  co n d itio n s  fo r  land use and  o th e r  ac tiv ities  and  p ro jec ts  Is th e  d ire c t and  p rac tica l tra n s la tio n  o f  th e  

IC O M  v is ion , p rinc ip les , goa ls and  ob jec tives . This represents an essentia l c o n tr ib u tio n  to  th e  sus ta inab le  d e v e lo p m e n t o f  coasta l and  m arine  areas.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
For re ferences to  In te rn a tio n a l co nve n tio ns  and  a gre e m e nts  see In d ica to r 3 .3 , IC O M  Plan. There are no  In te rn a tio n a lly  estab lished ta rg e ts  and  standards 

fo r  th is  Ind ica tor.
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Æ RnnexI
Detailed descrip tion of governance performance ind icators

G6

M ethodological
description

I Active m anagem ent

U n de rly in g  d e fin it io n s  and concepts
The im p le m e n ta tio n  o f  IC O M  stra teg ies , p lans, p rog ra m m e s  and  a c tiv ities , as w e ll as th e ir  e n fo rc e m e n t and  co m p lian ce , m ay be characterized  by th e  

fo llo w in g  fea tu res:

•  P e rfo rm ance  o f  th e  IC O M  stra teg ies , p lans, p ro g ra m m e s  and  a c tiv ities  In re la tio n  to  th e  relevance to  th e  s ta te d  ob jec tives ;

•  Im p le m e n ta tio n  o f  po licy  m easures (e .g ., p la n n in g , In s titu tio n a l s tre n g th e n in g , re g u la to ry  and  e co n o m ic  Ins trum en ts , o r  e n v iro n m e n ta l e du ca tio n );

•  M o n ito r in g  o f co m p lian ce  w ith  IC O M  prov is ions;

•  C om p lia n ce  w ith  IC O M  prov is ions;

•  Existence and  use o f  e n fo rc e m e n t p rocedures.

M ea sure m en t approaches
Q u a lita tive  and  q u a n tita tiv e  assessm ent o f  several d im ensions:

•  The relevance o f  th e  IC O M  In itia tive  to  th e  needs It addresses and  o b jec tives  It pursues;

•  The level, q u a n tity  and  q u a lity  o f  Im p le m e n ta tio n  and  re la ted  o u tp u ts  and  a c tiv ities  o f th e  IC O M  In itia tive  and  progress to w a rd s  th e  rea liza tion  o f 

o u tco m e s  and  ac tiv ities ;

•  The e ffec tiveness o f  Im p le m e n ta tio n  In te rm s  o f th e  tim e liness  and  co st-e ffec tlveness o f th e  In te rve n tio n ;

•  The e ffic ie n cy  o f Im p le m e n ta tio n  In te rm s  o f  a va ila b ility  o f fu n d s  and  h um a n  resources, m anage ria l and  w o rk  e ffic iency , as w e ll as Im p le m e n ta tio n

d iffic u ltie s ;

•  The degree  o f  In te rg o ve rn m e n ta l and  In te rsec to ra l In te g ra tio n  achieved  by th e  In itia tive ;

•  The degree  o f  com p lian ce  o f  th e  users w ith  th e  In itia tive ;

•  The m easures p u t In p lace to  e n fo rce  th e  In itia tive ;

•  The p rosp e c t fo r  su s ta in a b ility  o f  th e  In itia tive .

The m e th o d o lo g ie s  ava ilab le  fo r  m easu ring  th is  In d ica to r and  Its d im ens ions gene ra lly  fa ll w ith in  th e  scope o f p e rfo rm a n ce  eva lu a tion .

L im ita tio n s  o f  th e  ind ica to rs
To be fu lly  usefu l th e  In d ica to r has to  be linked  to  th e  e nv iro n m e n ta l and  so c io e co no m ic  Ind ica to rs  fo r  an assessm ent o f  o u tc o m e s  and  Im pacts. This 

en ta lis  th e  c o m b in a tio n  o f p e rfo rm a n ce  e va lu a tion  m e th o d o lo g ie s  w ith  a ro bu s t series o f baseline data  o n  th e  p he n o m en a  th e  IC O M  In itia tive  In tends to  

address.

Status o f  th e  m e th o d o lo g y
There Is cu rren tly  no In te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  Ind ica tor.

A lte rn a tiv e  d e fin itio n s
A lte rn a tiv e  d e fin it io n s  fo r  th is  In d ica to r can be fo u n d  In re la tion  to  th e  p e rfo rm a n ce  e va lu a tion  o f IC O M  In te rve n tion s  and  e n v iro n m e n ta l co m p lian ce  and 

e n fo rce m e n t.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G6

Assessment 
o f data

A dd itiona l
in fo rm ation

Active m anagem ent

Data needed to  com p ile  th e  in d ic a to r
IC O M  m a n a g e m e n t p lan , m a n a g e m e n t records, e va lu a tion  reports.

Data sources and c o lle c tio n  m ethods
D o c u m e n t review s o f  th e  o ffic ia l g aze tte , records fro m  g o v e rn m e n t o ffice s  and  m u lt ila te ra l and  b ila te ra l d on o rs  as w e ll as In d e p e n d e n t eva lua tions, to  

be c o m p le m e n te d  by In te rv iew s and  surveys.

Analysis and in te rp re ta tio n  o f  results
D escrip tion  and  q u a n tita tiv e  and  q u a lita tive  assessm ent o f  th e  Im p le m e n ta tio n , co m p lian ce  w ith ,  and  e n fo rc e m e n t o f th e  IC O M  In itia tive .

R e p o rtin g  scale and o u tp u t
The In d ica to r can be m easured a t all scales. The o u tp u t m ay consis t o f a narra tive  re p o rt on  th e  Im p le m e n ta tio n , co m p lian ce  w ith ,  and  e n fo rc e m e n t o f 

IC O M  stra teg ies , p lans, p rog ra m m e s  and  ac tiv ities . M aps m ay also be Inc luded .

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
EUCC, E urope; PAP/RAC, M e d ite rra n e a n ; Partnerships In E nv ironm enta l M a n a g e m e n t fo r  th e  Seas o f East Asia (PEMSEA), S ou theast Asia.

References
Bower, B., E hier, C.V. and  Basta, D. (1 99 4 ). A  Fram ework fo r Planning fo r In tegra ted  Coastal Zone M anagem ent. N O A A , Silver S pring , M a ry la n d .
C la rk , J.R. (1995 ). Coastal Zone M anagem ent Handbook. Lew is Publishers, Boca R aton, F lorida, 1995 .
Kay, R. and  A d le r, J. Coastal Planning and Management. R ou tledge , N ew  York.
Salm , R.V. and  C la rk , T. (1 98 4 ). M arine and Coastal Protected A rea : A  Guide fo r Planners and Managers. IUCN, G land.
Sorensen, J. C. and  M cC reary, E. (1 99 0 ). Ins titu tiona l A rrangem ents fo r M anaging Coastal Resources and Environment. C oasta l M a n a g e m e n t P ub lica tion  

1. N a tiona l Park service, U.S. D e p a rtm e n t o f  In te rio r, W a s h in g to n , D.C.
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Æ RnnexI
Detailed descrip tion of governance performance ind icators

G7

Nature 
o f indicator

Relevance

I M onitoring  and evaluation

D e fin it io n
The ro u tin e  m o n ito r in g  and  e va lu a tion  o f IC O M  In itia tives  and  a c tiv ities  and , w h e re  needed, th e  su bse q u en t a d ju s tm e n t o f th e  p ro g ra m m e  o r p ro jec t.

U n it o f  m easurem ent
Q u a n tita tiv e  and  q u a lita tiv e  m e asu rem ent o f  th e  fo llo w in g  d im ensions:

•  The ex is tence, coverage (Issues, base line  da ta , spa tia l, te m p o ra l), na tu re  (se lf-assessm ent vs. In d e p e n d e n t eva lu a tion ) and  q u a lity  o f  an o p e ra tio n a l m o n ito r ­

ing and  e va lu a tion  system , Inc lud in g  ind ica to rs , fo r  th e  IC O M  in itia tive ;

•  The degree  o f  In vo lve m e n t o f  s ta ke h o ld e rs  in th e  m o n ito r in g  and  e va lu a tion  process;

•  The de live ry  o f results fro m  th e  m o n ito r in g  and  e va lua tion  system  and  th e ir  co ns id e ra tio n  by th e  IC O M  m anagers;

•  The a d ju s tm e n ts  m ade  to  th e  IC O M  in itia tive  as a result o f  th e  In fo rm a tio n  p rov id e d  by th e  ind ica to rs ;

•  The transparency o f the  m o n ito rin g  and evaluation process and the  d issem ination o f th e  results to  a w id e  audience, inc lud ing  th ro u g h  state o f the  coast reports.

Purpose
A n  o p e ra tio n a l m o n ito r in g  and  e va lu a tion  system  is v ita l to  th e  co n tin u o u s  assessm ent o f  th e  progress o f  IC O M  in itia tives  and  th e ir  e ffectiveness. W h ile  th is  

h a n d b o o k  is in itse lf a c o n tr ib u tio n  to  th e  d e v e lo p m e n t o f a m o n ito r in g  and  e va lu a tion  system , m ost IC O M  in itia tives  In co rp o ra te  such system ; th is  In d ica to r is 

inc luded  to  m easure  som e spec ific  d im ens ions o f  th e  m o n ito r in g  and  e va lu a tion  system  th a t re flec t its q u a lity  and  usefulness. The use o f m o n ito r in g  and  e va lu ­

a tio n  system s and  ind ica to rs  is d ire c tly  re levan t to  IC O M  a nd  susta inab le  d ev e lo p m e n t in th a t it can he lp  d e te rm in e  w h e th e r  IC O M  in itia tives  are m e e tin g  th e ir  

sta ted  o b jec tives  and  g e n e ra tin g  th e  in ten d e d  Im pacts, as w e ll a d a p tin g  to  ch an g ing  co n d itio n s .

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
M o n ito r in g  a nd  e va lu a tion  in a genera l sense, and  m ore  spec ifica lly  fo r  IC O M , has been re com m e n d ed  by a n u m b e r o f  in te rn a tio n a l ag reem ents . The U nited  

N ations  C o n ve n tio n  on  th e  Law o f  th e  Sea (UNCLOS) refers to  th e  m o n ito r in g  o f  th e  risks o f  p o llu t io n , w h ile  A g e nd a  21 recom m ends th e  d ev e lo p m e n t o f 

e n v iro n m e n ta l c rite ria , so c io e co no m ic  Ind ica to rs  and  e n v iro n m e n ta l assessm ent as w e ll as th e  b u ild in g  o f capac ity  o f d eve lo p in g  coun trie s  in th e  area o f  data 

and  in fo rm a tio n . A g e nd a  21 also re com m ends  th e  d ev e lo p m e n t o f  sus ta inab le  d ev e lo p m e n t ind ica to rs  (c h a p te r 4 0 , passim ). M o n ito r in g  o f co m p o n e n ts  o f 

b io lo g ica l d ive rs ity  is p rov id e d  fo r  by th e  C o n ve n tio n  o n  B io log ica l D ivers ity  (CBD), w h ile  th e  BPOA calls fo r  com prehens ive  m o n ito r in g  p ro g ra m m e s  fo r  coastal 

and  m arine  resources, s u p p o rt to  SIDS fo r  su rve illance  and  m o n ito r in g  o f ac tiv it ie s  In th e  exclusive e con o m ic  zones, m o n ito r in g  and  assessm ent fo r  decis ion 

m a k in g  on  w a te r  m a n a g e m e n t and  hazards. The GPA re com m ends  th e  id e n tif ic a tio n  and  e va lu a tion  o f p rob lem s and  th e  d e v e lo p m e n t o f  c rite ria  to  d e te rm in e  

w h e th e r  p ro g ra m m e s  are m e e tin g  th e ir  ob jec tives . The FAO C ode  o f  C o n d u c t suggests e lem en ts  fo r  th e  m o n ito r in g  and  c o n tro l o f  f ish in g  a c tiv ities  and  a q u a ­

cu ltu re , as w e ll as m o n ito r in g  o f  th e  coastal area as p a rt o f  coasta l area m a n a g e m e n t and  m u ltid isc ip lin a ry  research o n  coasta l area m a n a g e m e n t and  fish  s tock  

assessm ent a nd  im pac ts  fro m  h a b ita t a lte ra tio n  and  ecosystem  changes. The JPOI also re com m ends  fu r th e r  w o rk  on  susta inab le  d e v e lo p m e n t ind ica to rs . There 

are no  in te rn a tio n a lly  estab lished  ta rg e ts  and  s tandards  fo r  th is  ind ica to r.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G7

M ethodological
description

I M onitoring  and evaluation

U n de rly in g  d e fin it io n s  and concepts
A  m o n ito r in g  and  e va lua tion  system  fo r  IC O M  m ay be characte rized  by th e  fo llo w in g  fea tu res:

•  C overage o f  e n v iro n m e n ta l, so c io e co no m ic  and  gove rn a nce  issues d ire c tly  re levan t to  IC O M ;

•  A va ila b ility  o f  baseline data  o n  such issues w ith  a de q u a te  spatia l a nd  te m p o ra l coverage and  use o f  ind ica to rs ;

•  A d e q u a te  capac ity  and  p re p a ra tio n  (h um a n  resources, in fra s tru c tu re , in s tru m e n ta tio n ) to  o p e ra tio n a lize  th e  system ;

•  M e a n in g fu l in vo lve m e n t o f  re levan t s ta k e h o ld e r in th e  design , im p le m e n ta tio n  and  use o f th e  system ;

•  Transparency o f  th e  system , also th ro u g h  th e  co m b in e d  use o f  in te rn a l and  ex te rna l eva lu a tion ;

•  R ou tine  use o f th e  system  and  p e rio d ic  de live ry  o f results to  dec is ion-m ake rs ;

•  A d a p ta tio n  o f  th e  IC O M  In itia tive  based on  th e  results p rov id e d  by th e  m o n ito r in g  and  eva lu a tion  system ;

•  D issem ina tion  o f  results fro m  th e  m o n ito r in g , e va lu a tion  and  a d a p ta tio n  process to  a w id e  aud ience .

M ea sure m en t m ethods
Q u a lita tive  and  q u a n tita tiv e  assessm ent o f  th e  fo llo w in g  d im ensions:

•  The existence o f a m o n ito r in g  and  e va lu a tion  system  fo r  th e  IC O M  in itia tive ;

•  The charac teris tics  o f  th e  m o n ito r in g  and  e va lu a tion  system  (re levance to  th e  issues and  o b jec tives  o f  th e  IC O M  in itia tive , coverage , a va ila b ility  o f 

baseline da ta , p e r io d ic ity  o f m easurem ents);

•  The In vo lve m e n t o f  re levan t s ta ke h o ld e rs  in th e  design  and  im p le m e n ta tio n  o f th e  system ;

•  The m o n ito r in g  ca pa b ility  o f  th e  o rg a n iz a tio n  in charge  (h um a n  resources, in fra s tru c tu re , In s tru m e n ta tio n , fu n d in g );

•  The ro u tin e  use o f th e  system  fo r  m o n ito r in g  th e  co n d itio n s  o f th e  coasta l zone  a nd  th e  progress o f  th e  IC O M  in itia tive ;

•  The de live ry o f  p o llc y -o rle n te d  In fo rm a tio n ;

•  The a d ju s tm e n ts  m ade  to  th e  IC O M  in itia tive  as a resu lt o f  th e  In fo rm a tio n  p rov id e d  by th e  system ;

•  The d isse m ina tio n  o f th e  In fo rm a tio n  fro m  th e  system  to  a w id e  aud ience .

L im ita tio n s  o f th e  ind ica to rs
O fte n  m o n ito r in g  and  e va lu a tion  system s are designed  and  im p le m e n te d  a t a la te  stage, and  th u s  d o  n o t p rov ide  a de q u a te  in fo rm a tio n  to  assess th e  

p rogress o f an IC O M  In itia tive  and  a d o p t th e  necessary a d ju s tm e n ts . M o reove r, o fte n  such system s fo cu s  o n  sectora l m o n ito r in g , losing  a m ore  c o m ­

prehensive  p ic tu re  encom pass ing  e n v iro n m e n ta l, so c io e co no m ic  and  gove rn a nce  Issues. E va lua tion  also o fte n  focuses on  m a n a g e m e n t processes, w ith  

lim ite d  a tte n tio n  to  o u tco m e s  and  im pacts.

Status o f th e  m e th o d o lo g y
There  Is c u rre n tly  no  In te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th e  ind ica to r.

A lte rn a tiv e  d e fin itio n s
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Detailed descrip tion of governance performance ind icators

G7

Assessment 
o f data

A dd itiona l
in fo rm ation

M onitoring  and evaluation

Data needed to  com p ile  th e  in d ic a to r
Q u a n tita tiv e  and  q ua lita tiv e  results o f rev iew  o f  p lans, eva lua tions , s ta te  o f  th e  coast reports , b u d g e t, s ta ff in g , m a n a g e m e n t system s, w o rk  p ro g ra m m e  

and  p a tro l reports.

Data sources and c o lle c tio n  m ethods
IC O M  p lan , s ta te  o f th e  coast reports , e va lu a tion  reports , b u d g e t, s ta ff in g , m a n a g e m e n t system s, w o rk  p ro g ra m m e  and  p a tro l reports . Review  o f  d o c u ­

m ents , b u d g e t, s ta ff in g  and  m a n a g e m e n t system s, ann u a l w o rk  p ro g ra m m e  and  p a tro l reports.

Analysis and in te rp re ta tio n  o f  results
D escrip tion  and  q ua lita tiv e  and  q u a n tita tiv e  assessm ent o f  m o n ito r in g  capacity, o p e ra b ility  o f  th e  m o n ito r in g  a nd  e va lu a tion  system , s ta k e h o ld e r in ­

v o lv e m e n t and  transparency  o f  th e  m o n ito r in g  and  eva lu a tion  process, consis tency o f results o f  th e  process and  th e  s ta te  o f  th e  coast, use o f Ind ica tors, 

co ns id e ra tio n  o f results in th e  d ec is io n -m a k ing  process and  a d ju s tm e n ts  to  th e  IC O M  In itia tive  based on  th e  results o f  th e  process.

Data c o lle c tio n  m ethods
The in d ic a to r can be m o n ito re d  a t th e  level o f th e  ind iv id u a l IC O M  in itia tive , In d e p e n d e n tly  fro m  Its scale. The o u tp u t  m ay consis t o f a narra tive  re po rt 

on  th e  m o n ito r in g , eva lu a tion  and  a d ju s tm e n t o f th e  IC O M  in itia tive .

O rgan iza tions  and p rog ram m es invo lved  in  th e  d e v e lo p m e n t o f  th e  in d ic a to r
EU (Europe); PEMSEA (S outheast Asia).
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G8

Nature 
o f indicator

Relevance

Human, technical and financial resources

D e fin it io n
The a va ila b ility  and  a llo ca tio n  o f  a d m in is tra tiv e  resources fo r  IC O M  as an expression o f th e  capac ity  o f  th e  m a n a g e m e n t team  to  a d m in is te r and  Im p le ­

m e n t IC O M  ac tiv it ie s  o ve r tim e , based o n  th e  degree  o f  access to  and  e na b lin g  h um a n  and  fin an c ia l resources, as w e ll as fa c ilitie s  and  e q u ip m e n t.

U n it o f  m easurem ent
There  are th ree  d im e n s io n s  to  be m easured In b o th  q u a n tita tiv e  and  q u a lita tive  te rm s:

•  The num ber, fo rm a tio n , experience  and  p e rfo rm a n ce  o f  s ta ff d evo ted  to  IC O M ;

•  The b u d g e t a llo ca te d  and  availab le  fo r  IC O M  a c tiv ities  and  In te rve n tion s ;

•  The fa c ilitie s  and  e q u ip m e n t availab le  fo r  IC O M  a c tiv ities  and  In te rve n tion s .

Purpose
The o pe ra tio n  o f IC O M  p rog ram m es and pro jects  requires th e  tim e ly  ava ilab ility  o f a de qua te  a dm in is tra tive  resources —  s ta ff, b u d g e t and e qu ip m en t. The 

In d ica to r re flects th e  appropria teness o f th e  resources available  to  th e  m a na g e m en t team  to  a dequa te ly  carry o u t th e  required activ ities and  In te rventions.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
A g e nd a  21 deta ils  a n u m b e r o f  re qu ire m e n ts  fo r  th e  m eans o f Im p le m e n ta tio n  fo r  IC O M : fin a n c in g  and  cost e va lu a tio n , s c ie n tific  and  te ch n o lo g ica l 

m eans, h um a n  resources d e v e lo p m e n t and  capac ity  b u ild in g . There are no  In te rn a tio n a lly  estab lished  ta rg e ts  and  s tandards  fo r  th is  Ind ica tor.
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M ethodological
description

Human, technical and financial resources

U n de rly in g  d e fin it io n s  and concepts
The in d ic a to r m ay be charac terized  by th e  fo llo w in g :

•  An adequate  num b e r o f fo rm e d /tra ine d  and p erfo rm ing  sta ff Is available to  prepare, im p le m en t and fo llo w  up m anagem en t activities and interventions;

•  A d e q u a te  and  susta ined  fin a n c ia l resources are a llo ca te d  and  read ily  ava ilab le  to  s u p p o rt m a n a g e m e n t a c tiv ities  and  in te rve n tio ns ;

•  A d e q u a te  and  regu la rly  m a in ta in ed  fa c ilitie s  and  e q u ip m e n t are availab le  to  carry o u t ac tiv ities  and  in te rve n tio ns .

M ea sure m en t approaches
Firstly, IC O M  a c tiv ities  and  In te rve n tion s  m ust be Id e n tifie d  and  re la ted  needs in te rm s  o f  s ta ff (experience , e d u ca tio n  and  p e rfo rm a n ce ) fin an c ia l 

resources and  fa c ilitie s  and  e q u ip m e n t d e te rm in e d . Secondly, th e  b u d g e t a llo ca te d  to  IC O M  and  th e  a va ila b ility  and  tim e liness  o f  release o f  fu n d s  m ust 

be d e te rm in e d . Th ird ly, th e  q u a n tity  and  q u a lity  o f  fa c ilitie s  and  e q u ip m e n t (age, c o n d itio n  and  m a in te n a nce ) m u s t be e xam ined . W h e n  possib le , data 

m ay also be expressed as p ro p o rtio n  o f  th e  s ta ff, b u d g e t, e q u ip m e n t and  fa c ilitie s  ava ilab le  a t th e  re levan t agency o r  agencies (e .g ., an E nv ironm enta l 

o r  Land Use P lann ing  D ep a rtm e n t).

L im ita tio n s  o f th e  in d ic a to r
The d im ens ions and  su b -d lm e ns lo ns  o f th e  In d ica to r need to  be ca re fu lly  iso la ted  a nd  m easured. S ta ff levels, fo r  exam p le , need to  be co m b in e d  w ith  

requ ired  p re p a ra tio n  and  experience, o n -th e - jo b  tra in in g  c o m p le te d , p e rfo rm a n ce  ra ting  and  tu rn o ver. T ra in ing  c o m p le te d , fo r  exam p le , is n o t a s u rro ­

g a te  m easure fo r  p rep a ra tio n  o r  p e rfo rm a n ce . The b u d g e t a llo ca te d  to  IC O M  needs to  be ca lcu la ted , above  a ll, in re la tion  to  th e  h ig h e s t p r io r itie s  and 

a d is t in c tio n  m ust be m ade  b e tw e e n  n o rm a l b u d g e t a llo ca tion s  and  p ro je c t a llo ca tion s . A va ila b ility  o f fu n d in g  sh ou ld  be checked a ga in s t th e ir  ac tua l 

d isb u rse m en t and  su s ta in a b ility  o ve r tim e . The In d ica to r co u ld  s h o w  s ig n ific a n t changes o ve r tim e , b u t cou ld  be d if f ic u lt  to  m easure d u rin g  p ro je c t 

im p le m e n ta tio n  because o f th e  s u b s titu tio n  o f  p ro je c t fu n d s  fo r  n o rm a l b u d g e t a llo ca tion s . In a d d itio n , som e IC O M  fu n c tio n s  m ig h t be shared a m o n g  

several agencies, m a k in g  It d if f ic u lt  to  iso la te  th e m  fro m  ac tiv it ie s  o f a b roa d e r scope.

Status o f th e  m e th o d o lo g y
There  Is no  In te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  m easu ring  th e  ind ica to r.

A lte rn a tiv e  d e fin itio n s
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Human, technical and financial resources

Assessment 
o f data

Data needed to  com p ile  th e  in d ic a to r
S ta ff records, b u d g e t d ocu m e n ts , m a n a g e m e n t records and  inven to ries.

Data sources and c o lle c tio n  m ethods
G o v e rn m e n t records fo r  d o c u m e n t rev iew , in te rv ie w s  and  surveys.

Analysis and in te rp re ta tio n  o f results
Prepare a narra tive  re p o rt on  th e  c u rre n t a va ila b ility  and  a llo ca tio n  o f s ta ff, b u d g e t and  fa c ilitie s  and  e q u ip m e n t to  IC O M  ac tiv it ie s  and  In te rve n tion s  In 

re la tio n  to  d e te rm in e d  needs; p rov id e  re com m e n d a tio n s .

R e p o rtin g  scale and o u tp u t
The In d ica to r can be re p o rte d  p e r a d m in is tra tive  u n it. The o u tp u t m ay consis t o f  a re p o rt on  th e  c u rre n t s ta tus  o f s ta ff in g , b u d g e t and  fa c ilitie s  and 

e q u ip m e n t fo r  IC O M .

A dd itiona l
in fo rm ation

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r

References

In te rn e t links
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Nature 
o f indicator

Relevance

Inputs from  scientific research

D e fin it io n
The existence and  a p p lic a tio n  o f  s c ie n tific  research in th e  IC O M  process.

U n it o f  m easurem ent
Q u a lita tive  assessm ent o f  fo u r  d im ens ions:

•  The c o n d u c t o f sc ien tific  research ta rg e te d  o r  usefu l to  IC O M ;

•  The p ro d u c tio n  o f  sc ien tific  o u tp u ts  fro m  th is  research;

•  The use o f  such o u tp u ts  by IC O M  m anagers;

•  The existence o f a s c ie n tific  adv iso ry c o m m itte e  fo r  IC O M .

Purpose
The existence and  a p p lic a tio n  o f  s c ie n tific  research ta rg e te d  o r usefu l to  IC O M  re flec t th e  re levance o f sc ien tific  research to  m a n a g e m e n t purposes, Its 

fe e d b a ck  In to  m a n a g e m e n t a nd , u ltim a te ly , th e  Im p ro v e m e n t o f  m a n a g e m e n t ac tion s  as a result o f  s c ie n tific  k n o w le d g e . The In d ica to r is n o t spec ific  to  

IC O M  in th a t it can be a p p lie d  to  m any o th e r  sectors. H ow ever, th e  in d ic a to r Is Im p o rta n t In m easu ring  th e  e x te n t to  w h ic h  sc ien tific  research, ta rg e te d

o r  n o t, Is u n d e rta ke n , genera tes  k n o w le d g e  re levan t to  IC O M  and  Is ac tu a lly  in c o rp o ra te d  in to  IC O M  in itia tives . G iven th e  c o m p le x ity  o f  th e  coastal

system , e ffe c tive  m a n a g e m e n t ca n n o t o ccu r w ith o u t  a so un d  sc ien tific  basis.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
The d ev e lo p m e n t o f  sc ien tific  research fo r  IC O M  and  IC O M -re la ted  ac tiv ities  is c rosscu tting  to  m any In te rn a tio n a l co n ve n tio n s  and  ag reem ents . Provi­

s ions re la ted  to  sc ien tific  research fo r  IC O M  are co n ta in e d , a m o n g  o th e rs , in A g e nd a  21 , UNCLOS, G P A a n d  BPOA. There  are no in te rn a tio n a lly  e s tab ­

lished ta rg e ts  and  s tandards  fo r  th is  ind ica to r.
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G9

M ethodologica l
description

Inputs from  scientific research

U n de rly in g  d e fin it io n s  and concepts
The existence and  a p p lic a tio n  o f  s c ie n tific  research a nd  in p u t m ay be charac terized  by th e  fo llo w in g  fea tu res:

•  A va ila b ility  o f  s c ie n tific  k n o w le d g e  re levan t to  IC O M ;

•  M echan ism s to  enhance  th e  co m m u n ic a tio n  b e tw e e n  sc ien tis ts  a nd  m anagers;

•  The sc ien tific  k n o w le d g e  m ust be app licab le  and  be used by IC O M  m anagers.

M easurem en t approaches
M easu rem ents  are ta ke n  a t d if fe re n t levels: th e  existence and  coverage o f sc ien tific  s tud ies  re levan t to  IC O M ; d e ta iled  in fo rm a tio n  m ay be co llec ted  on

th e  c o n te n t o f such stud ies. In th e  case o f c o m p le te d  stud ies, th e  o u tp u ts  gen e ra te d  by th e m  are m easured. A n o th e r  level conce rns  th e  use o f  th e  sci­

e n tif ic  o u tp u ts  by IC O M  m anagers, as w e ll as th e  processes fo r  th e  p r io r it iz a tio n  o f  s c ie n tific  research ta rg e te d  to  IC O M  and  th e  m echan ism s availab le  

fo r  ro u tin e  co m m u n ic a tio n  b e tw e e n  sc ien tis ts  and  m anagers.

L im ita tio n s  o f  th e  in d ic a to r
A  m a jo r l im ita tio n  lies In th e  d if f ic u lty  to  iso la te  spec ific  inp u ts  fro m  sc ien tific  research in to  IC O M  in itia tive s  and  th e  large  vo lu m e  o f  sc ien tific  s tud ies  

and  lite ra tu re  th a t are re levan t to  IC O M .

Status o f  th e  m e th o d o lo g y
There is cu rren tly  no  in te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  ind ica to r.

A lte rn a tiv e  d e fin itio n s
W h ile  n o t exactly  an a lte rn a tive  d e f in it io n , th e  in d ic a to r co u ld  a lso be ca lcu la ted  in te rm s  o f th e  inves tm en ts  m ade in sc ien tific  research conside red  

re levan t to  IC O M , assum ing  th a t results and  sc ien tific  k n o w le d g e  gen e ra te d  fro m  such research are gene ra lly  used by IC O M  m anagers.
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Detailed descrip tion of governance performance ind icators

G9

Assessment 
o f data

A dd itiona l
in fo rm ation

Inputs from  scientific research

Data needed to  com p ile  th e  in d ic a to r
S cien tif ic  s tud ies  and  results, m e e tin g  records.

Data sources and c o lle c tio n  m ethods
G o v e rn m e n t records, u n ive rs ity  and  research centres records a nd  databases, na tio n a l academ y o f  science repo rts  on  coasta l and  m arine  research. D ocu ­

m e n t review , In te rv iew s.

Analysis and in te rp re ta tio n  o f  results
D escrip tion  and  q u a lita tiv e  assessm ent o f  th e  lines o f research re levan t to  IC O M , Ind iv idua l s tud ies, th e  use o f results and  o u tp u ts  fo r  m a n a g e m e n t and 

fu r th e r  research needs.

R e p o rtin g  scale and o u tp u t
The In d ica to r m ay be m o n ito re d  a t d if fe re n t scales. The o u tp u t m ay consis t o f a re p o rt o n  th e  c o n tr ib u tio n  o f s c ie n tific  research to  IC O M .

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
Jo in t G ro u p  o f Experts on  th e  S c ien tific  A spects o f  M a rin e  E nv ironm enta l P ro tec tion  (GESAMP);

In te rg o v e rn m e n ta l O ce a n og ra ph ic  C om m iss ion  (IOC); G loba l Ocean O bserv ing  System (GOOS).

References
GESAM P (1996 ). The C ontributions o f  Science to  Coastal Zone M anagem ent. GESAM P Reports and  S tudies 61. FAO, Rome.

GESAM P (2001 a). A  Sea o f  Troubles. GESAMP Reports and Studies 70. UNEP, London.

GESAM P (2001 b). Protecting the Oceans from  Land-based Activities. GESAMP R eports and  S tudies 71. UNEP, London.

GOOS (2003 ). The In tegra ted  Strategic Design fo r the Coastal Ocean Observations M odu le  o f  the G lobal Ocean Observing System. GOOS R eport 125. 

UNESCO, Paris.

In te rn e t links
GESAMP. GESAMP. h ttp :/ /g e s a m p .lm o .o rg / (1 9 /0 7 /2 0 0 6 ).

GOOS. The G loba l Ocean O bserv ing  System, h ttp :/ / io c .u n e s c o .o rg /g o o s /(1 9 /0 7 /2 0 0 6 ).

IOC. M a rin e  Sciences and  O bserva tions  fo r  In te g ra te d  C oasta l A rea M a n a g e m e n t. IOC, UNESCO, Paris, h ttp :// io c .u n e s c o .o rg /ic a m / (1 9 /0 7 /2 0 0 6 ).

UN. Ocean Issues. A tla s  o f  th e  Oceans, h ttp :/ /w w w .o c e a n s a tla s .o rg /h tm l/w o rk is s u e s .js p  (1 9 /0 7 /2 0 0 6 ).
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G10

Nature 
o f indicator

Relevance

Stakeholder participation

D e fin it io n
The level o f  p a rt ic ip a tio n  o f s ta ke h o ld e rs  In d ec is io n -m a k ing  processes and  ac tiv it ie s  re la ted  to  IC O M  and  th e ir  level o f  sa tis fa c tio n  w ith  IC O M  m a n ­

dates and  ou tco m es.

U n it o f  m easurem ent
Q u a lita tive  assessm ent o f th re e  m ain d im ensions:

•  Level o f  p a rt ic ip a tio n  o f  s ta ke h o ld e rs  In d ec is io n -m a k ing  processes and  a c tiv ities  re la ted  to  IC O M ;

•  Level o f  sa tis fa c tio n  o f s ta ke h o ld e rs  w ith  such p a rt ic ip a tio n ;

•  Level o f  sa tis fa c tio n  o f s ta ke h o ld e rs  w ith  IC O M  o u tco m e s  (e n v iro n m e n ta l qua lity , h um a n  h ea lth , e con o m ic  o p p o rtu n it ie s ).

Purpose
The level o f  p a rt ic ip a tio n  o f s ta ke h o ld e rs  In IC O M  d ec is io n -m a k ing  processes and  ac tiv ities , as w e ll as th e ir  sa tis fa c tio n , re flec t th e  a m o u n t o f active  

in vo lve m e n t o f users In IC O M  and  th e  co ns id e ra tio n  o f th e ir  v iew s and  concerns by IC O M  m anagers. A c tive  p a rt ic ip a tio n  and  sa tis fa c tio n  o f s ta k e h o ld ­

ers can Im prove  th e  success o f IC O M  in itia tive s  by Increasing th e  level o f  o w n e rs h ip  and  susta in  s u p p o rt. S ta ke h o ld e r p a rt ic ip a tio n  Is a lso a m easure o f 

th e  transparency  and  a c c o u n ta b ility  o f th e  IC O M  d ec is io n -m a k ing  process.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
A g e nd a  21 re com m e n d ed  th e  e s ta b lish m en t o f  c o o rd in a tin g  m echan ism s fo r  In te g ra te d  m a n a g e m e n t and  susta inab le  d e v e lo p m e n t o f coasta l and 

m arine  areas and  th e ir  resources, a t b o th  th e  local and  na tio n a l levels. Such m echan ism s sh ou ld  inc lude  c o n s u lta tio n , as a p p ro p ria te , w ith  th e  academ ic  

and  p riva te  sectors, NGOs, local c o m m u n itie s , resource user g rou p s  and  ind ig e n o u s  peop le . The In vo lve m e n t o f s takeho lde rs  Is also re com m e n d ed  In 

re la tio n  to  th e  d ev e lo p m e n t o f  capac ity  b u ild in g  e ffo rts . It Is also re com m e n d ed  by m any o th e r  coasta l- and  ocea n -re la te d  co nve n tio ns  and  ag re e ­

m ents: e .g ., UNCLOS, fo r  p u b lic  p a rt ic ip a tio n  In e nv iro n m e n ta l Im pact assessm ent p rocedures ; BPOA fo r  th e  p a rt ic ip a tio n  o f  local co m m u n itie s  in 

m o n ito r in g  p ro g ra m m e s  fo r  coasta l and  m arine  resources and  th e  In vo lve m e n t o f NGOs, w o m e n , in d ig e n o u s  peo p le  and  o th e r  m a jo r g roups, as w e ll as 

fish in g  co m m u n itie s  and  fa rm ers , In th e  conse rva tio n  and  susta inab le  use o f  b io d ive rs ity  and  b io te c h n o lo g y ; GPA, fo r  th e  In vo lve m e n t o f  s takeho lde rs  

In In te g ra te d  coasta l m a n a g e m e n t approaches, in p a rt ic u la r local a u th o r it ie s  and  c o m m u n itie s , as w e ll as re levan t socia l and  e con o m ic  sectors, in c lu d ­

ing NGOs, w o m e n , In d ig e n ou s  peop le  a nd  o th e r  m a jo r g rou p s ; a nd  th e  FAO C ode  o f C o n d u c t fo r  th e  re p re se n ta tion  and  co n s u lta tio n  o f th e  fisheries 

se c to r and  fish in g  co m m u n itie s  in th e  d ec is io n -m a k ing  processes and  o th e r  a c tiv ities  re la ted  to  coasta l area m a n a g e m e n t p la n n in g  and  d eve lo pm e n t.

On e n v iro n m e n ta l issues In gene ra l, th e  A a rhu s  C o n v e n tio n  p rov ides fo r  th e  in vo lve m e n t o f  s ta ke h o ld e rs  in susta inab le  d ev e lo p m e n t processes, links 

g o v e rn m e n t a c c o u n ta b ility  and  e n v iro n m e n ta l p ro te c tio n  th ro u g h  th e  in te ra c tio n  b e tw e e n  p u b lic  and  p u b lic  a u th o r it ie s  and  p ro m o te s  a n e w  process 

fo r  p u b lic  p a rt ic ip a tio n  In th e  n e g o tia tio n  and  Im p le m e n ta tio n  o f  in te rn a tio n a l ag reem ents . There  are no in te rn a tio n a lly  estab lished ta rg e ts  and  s ta n ­

dards fo r  th is  Ind ica tor.
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G10

M ethodological
description

Stakeholder participation

U n de rly in g  d e fin it io n s  and concepts
S takeho lders  p a rt ic ip a tio n  in a nd  sa tis fa c tio n  w ith  IC O M  d ec is io n -m a k ing  processes a nd  ac tiv it ie s  m ay be characterized  by th e  fo llo w in g  fea tu res:

•  T h ro u g h  a p p ro p ria te  m echan ism s, s ta ke h o ld e rs  are in fo rm e d , co nsu lte d , and  p a rtic ip a te  in d ec is io n -m a k ing  processes and  a c tiv ities  re la ted  to  

IC O M ;

•  S takeho lders  are sa tis fied  w ith  th e ir  p a rt ic ip a tio n  in IC O M  d ec is io n -m a k ing  processes and  ac tiv it ie s  and  perce ive th a t th e ir  v iew s  and  conce rns  are 

ta ke n  in to  a c c o u n t by IC O M  decis ion  m akers and  m anagers.

M ea sure m en t m ethods
There  are tw o  levels o f q u a n tita tiv e  a nd  q u a lita tiv e  m easu rem ent: th e  firs t level re fers to  th e  level o f  p a rt ic ip a tio n  o f  s ta ke h o ld e rs  in IC O M  dec is io n ­

m a k in g  processes and  a c tiv ities ; th e  second refers to  th e  level o f  sa tis fac tion  o f  s ta ke h o ld e rs  w ith  such p a rt ic ip a tio n . S takeho lders  are ind iv idua ls , 

g rou p s , o r o rg a n iz a tio n s  in te re s ted , invo lved , o r  a ffe c te d  by IC O M  in te rve n tio ns . T h ro u g h  a p a rtic ip a to ry  s ta ke h o ld e r analysis, it is possib le  to  id e n tify  

th e  key s ta ke h o ld e rs  and  assess th e ir  characteris tics, interests, respective re la tio n sh ip s  and  re la tive  im p o rta n c e  in and  in flu e n ce  on  an IC O M  in itia tive . 

The s takeho lde rs  are id e n tifie d  by th e  a c tiv ities  d ire c tly  o r  in d ire c tly  a ffe c tin g  an IC O M  in itia tive  and  can be d iv ided  in to  p rim a ry  and  secondary s ta ke ­

holders. In fo rm a tio n  on  s ta k e h o ld e r characteris tics , in terests  and  re la tionsh ips  can be o rga n ized  th ro u g h  th e  use o f ta b le s  and  d iag ram s. The level o f 

p a rt ic ip a tio n  o f  s ta ke h o ld e rs  in d ec is io n -m a k ing  processes and  ac tiv it ie s  can be d e te rm in e d  by obse rv ing  th e ir  p a rt ic ip a tio n  in m ee tin g s  o r by c o n d u c t­

ing a survey. T h ro u g h  a survey, it is poss ib le  to  inves tiga te  th e  level o f  sa tis fa c tio n  o f s takeho lde rs  w ith  th e ir  p a rt ic ip a tio n  in IC O M  d e c is io n -m a k ing  

processes and  ac tiv ities .

L im ita tio n s  o f th e  in d ic a to r
It m ig h t n o t be easy to  id e n tify  all th e  s ta ke h o ld e rs  re levan t to  an IC O M  in itia tive , p a rticu la rly  th o se  w h o  are poor, u n o rg a n ize d  and  pow erless. S im i­

larly, it m ig h t n o t be easy to  e lu c id a te  all th e  re la tionsh ips  a m o n g  s takeho lde rs . O fte n , o n ly  unsa tis fied  s ta ke h o ld e rs  p a rtic ip a te  in m ee tin g s  and  som e 

have u nrea lis tic  expec ta tions , resu lting  in a lo w  level o f  sa tis fa c tio n . P a rtic ipa tion  does n o t e qu a te  to  sa tis fa c tio n  a nd  th is , in tu rn , does n o t necessarily 

g u a ra n te e  th a t th e  best dec is ions have been m ade.

Status o f th e  m e th o d o lo g y
There  is c u rre n tly  no  in te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  ind ica to r.

A lte rn a tiv e  d e fin itio n s
There  m ig h t be o th e r  m easures o f  s ta k e h o ld e r p a rt ic ip a tio n  and  sa tis fa c tio n , fo r  exam p le , access to  e n v iro n m e n ta l in fo rm a tio n ; p u b lic  p a rt ic ip a tio n  in 

dec is ions o n  spec ific  a c tiv ities  (such as in ElAs), p u b lic  p a rt ic ip a tio n  co n ce rn in g  p lans, p rog ra m m e s  and  polic ies; p u b lic  p a rt ic ip a tio n  d u rin g  th e  p rep a ra ­

t io n  o f  execu tive  re gu la tion s  a n d /o r lega lly  b in d in g  n o rm a tive  in s trum e n ts ; and  access to  jus tice  (A a rhus C on ve n tion ).
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G10

Assessment 
o f data

A dd itiona l
in fo rm ation

Stakeholder participation

Data needed to  com p ile  th e  in d ic a to r
Results o f  In te rv iew s and  surveys, m e e tin g  records.

Data sources and c o lle c tio n  m ethods
In te rv iew s  and  surveys w ith  key in fo rm a n ts  and  review s o f  g o v e rn m e n t records.

Analysis and in te rp re ta tio n  o f results
The results o f th e  s ta k e h o ld e r analysis can be expressed th ro u g h  m atrices and  tab les  s h o w in g  a b re a k d o w n  by s ta k e h o ld e r g roups. Scores o f th e  level 

o f  sa tis fa c tio n  resu lting  fro m  th e  surveys can be ca lcu la ted  and  m easured o ve r t im e  to  d e te c t changes. Data can be expressed b o th  in q u a n tita tiv e  and 

q u a lita tiv e  te rm s.

R e p o rtin g  scale and o u tp u t
The in d ic a to r is bes t m o n ito re d  a t th e  level o f ind iv id u a l IC O M  in itia tives . The o u tp u t m ay ta ke  th e  fo rm  o f  a s ta k e h o ld e r analysis m a trix , s ta ke h o ld e r 

p a rt ic ip a tio n  m a trix , scores o f  s ta k e h o ld e r sa tis fa c tio n  w ith  p a rt ic ip a tio n , na rra tive  repo rt.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r

References
K ing , G. (1 99 9 ). P a rtic ip a tio n  in th e  ICZM  Process: M echan ism s and  Procedures N eeded. H yder C o n s u ltin g , C a rd iff.

O lsen, S. and  Kerr, M . (1998 ). B u ild ing  C on s titu e n c ie s  fo r  C oasta l M a n a g e m e n t: A  H a n d b o o k  fo r  th e  P lann ing  Phase. C oasta l M a n a g e m e n t R eport 

221 4 . U n ive rs ity  o f  Rhode Island, C oasta l Resources C en tre , N arraganse tt, Rhode Island.

W ilc o x , D. (1994 ). The G u ide  to  E ffective  P a rtic ip a tio n . Joseph R ow n tree , B righ to n .
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G11

Nature 
o f indicator

Relevance

NGO and CBO activity

D e fin it io n
The existence o f  NGOs and  co m m u n ity -b a se d  o rg a n iz a tio n s  -  CBOs (fo rm a l and  in fo rm a l) and  th e  level o f a c tiv ities  in s u p p o rt o f  IC O M  ob jec tives  and 

in itia tives .

U n it o f  m easurem ent
Q u a n tita tiv e  and  q u a lita tive  assessm ent o f  th e  fo llo w in g  d im ensions:

•  The n u m b e r and  charac teris tics  o f  NGOs and  CBOs active  In fie ld s  re la ted  to  IC O M ;

•  The leve l o f  a c tiv it ie s  ca rr ie d  o u t  by  th e  N G O s a n d  CBOs in s u p p o r t  o f  IC O M  (p a r t ic ip a tio n  In m e e tin g s , advo ca cy  a n d  a w a re n ess  ra is in g , f ie ld  

p ro je c ts , e tc .);

•  The degree  o f in flu e n ce  o f  these  a c tiv ities  o n  th e  a dva n ce m e n t o f  IC O M .

Purpose
The In d ica to r is a m easure  o f  th e  s u p p o rt th a t m a jo r g rou p s  such as NGOs and  civil soc ie ty  p rov ide  to  g o v e rn m e n t-d riv e n  ac tiv it ie s  such as IC O M .

The in d ic a to r sh ou ld  be usefu l to  d e te c t (a) th e  re la tive  im p o rta n c e  o f  IC O M  issues fo r  civil soc ie ty  a nd  its o rga n ized  in s titu t io n s  such as NGOs; (b) th e  

degree  o f  In vo lve m e n t o f these o rg a n iz a tio n s  in o ffic ia l IC O M  in itia tive s ; and  (c) th e  a c tua l c o n tr ib u tio n  o f  these ac tiv it ie s  to  th e  a dva n ce m e n t o f  IC O M  

and  IC O M  in itia tives . The ex istence and  a c tiv ity  o f  s u p p o rtive  NGOs and  CBOs are v ita l to  th e  a dva n ce m e n t o f  IC O M , b o th  a t th e  level o f  ind iv idua l 

in itia tive s  and  In m ore  genera l te rm s. NGOs and  c o m m u n ity  o rg a n iz a tio n s  represen t resource users and  s ta ke h o ld e rs  and  som e IC O M  ac tiv it ie s  m ay also 

be im p le m e n te d  th ro u g h  NGOs and  CBOs. In a d d itio n , th e  presence o f  NGOs and  CBOs in an IC O M  in itia tive  Is a signa l o f  transparency, p a rt ic ip a tio n  

and  re p re se n ta tion . This has a va lue  b eyond  IC O M  itse lf and  p erta in s  to  th e  m o da lit ie s  th ro u g h  w h ic h  to  pursue susta inab le  d e ve lo pm e n t.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
The role o f NGOs and  o th e r  m a jo r g rou p s  in susta inab le  d ev e lo p m e n t processes has been extensive ly  re com m e n d ed  by A g e nd a  21 in its sec tion  III. 

There  are no in te rn a tio n a lly  estab lished  ta rg e ts  and  s tandards  fo r  th is  ind ica to r.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G11

M ethodologica l
description

NGO and CBO activity

U n de rly in g  d e fin it io n s  and concepts
The in v o lv e m e n t o f  n o n -g o v e rn m e n ta l and  co m un lty -b a sed  o rg a n iz a tio n s  In IC O M  m ay be charac terized  by th e  fo llo w in g  fea tu res:

•  NGOs and  CBOs exist th a t are re levan t to  IC O M ;

•  NGOs and  CBOs are o rg a n ize d  to  p a rt ic ip a te  In th e  m a n a g e m e n t o f  IC O M  activ ities ;

•  NGOs and  CBOs carry o u t ac tiv it ie s  re levan t to  IC O M  (co -m a n a g e m e n t, advocacy, aw areness ra is ing , f ie ld  p ro jec ts , e tc.);

•  A c tiv ities  carried  o u t by NGOs and  CBOs are a c tu a lly  c o n tr ib u tin g  to  advance IC O M  a nd  IC O M  In itia tives.

M ea sure m en t approaches
Q u a lita tive  a nd  q u a n tita tiv e  assessm ent o f th e  fo llo w in g  d im ensions:

•  The existence o f NGOs and  CBOs re levan t to  IC O M ;

•  The charac teris tics  o f  such NGOs and  CBOs (m ission and  ob jec tives , fu n c tio n s  and  respons ib ilities , p e rio d  o f  ex is tence, b u d g e t and  sta ff);

•  The a c tiv ities  carried  o u t by these NGOs and  CBOs (p a rt ic ip a tio n  In IC O M  m eetings  and  advocacy, aw areness ra is ing, e d u ca tio n  and  tra in in g , fie ld  

p ro jec ts , e tc.);

•  The perce ived c o n tr ib u tio n  o f such a c tiv ities  to  th e  a dva n ce m e n t o f  IC O M  and  IC O M  In itia tives.

L im ita tio n s  o f th e  ind ica to rs
IC O M  In itia tives  are n o t necessarily carried  o u t th ro u g h  th e  a id  o f  CBOs. It m ig h t th e re fo re  be d if f ic u lt  to  assess th e  spec ific  c o n tr ib u tio n s  m ade  by 

NGOs and  CBOs to  IC O M  and  IC O M  In itia tives.

Status o f th e  m e th o d o lo g y
There  Is c u rre n tly  no In te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  Ind ica tor.

A lte rn a tiv e  d e fin itio n s
NGOs and  CBOs m ay ta ke  m any fo rm s  and  have d if fe re n t types o f  In vo lve m e n t In IC O M  In itia tives. T he re fo re , th e  In d ica to r needs to  be cons is ten t w ith  

th e  rea lity  o f each case to  w h ic h  It Is app lied .
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Assessment 
o f data

A dd itiona l
in fo rm ation

NGO and CBO activity

Data needed to  com p ile  th e  in d ic a to r
Q u a n tita tiv e  and  q u a lita tive  in fo rm a tio n  o n  NGOs and  CBOs and  th e ir  ac tiv it ie s  in s u p p o rt to  IC O M .

Data sources and c o lle c tio n  m ethods
NGO d irec to ries , m e e tin g  m inu te s , ann u a l reports . D o cu m e n t review s, surveys.

Analysis and in te rp re ta tio n  o f  results
N arra tive  re p o rt w ith  th e  list o f  NGOs and  CBOs active  in IC O M -re la ted  ac tiv ities , th e ir  charac teris tics  (m ission and  ob jec tives , fu n c tio n s  and  respons ib ili­

ties, pe rio d  o f  ex is tence, b u d g e t and  s ta ff) , th e ir  a c tiv ities  re la ted  to  IC O M  (p a rt ic ip a tio n  in IC O M  m e e tin g s  a nd  advocacy, aw areness-ra is ing , e du ca tio n  

and  tra in in g , f ie ld  p ro jec ts , e tc.) and  an a p p re c ia tio n  o f  th e  actua l c o n tr ib u tio n  o f  these  ac tiv it ie s  to  th e  a dva n ce m e n t o f  IC O M  and  IC O M  in itia tives.

Data c o lle c tio n  m ethods
The in d ic a to r can be m o n ito re d  a t a ll scales. The o u tp u t  m ay consis t o f  a narra tive  re p o rt, su p p o rte d  by s u ffic ie n t data .

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r

References
K ing , G. (1 99 9 ). Participation in the iCZM Process: Mechanisms and Procedures Needed. H yder C o n su ltin g , C a rd iff.
O lsen, S. and  Kerr, M . (1998 ). Building Constituencies fo r Coastal M anagem ent: A  H andbook fo r the Planning Phase. C oasta l M a n a g e m e n t R eport 

2 21 4 . U n ive rs ity  o f Rhode Island, C oasta l Resources C en tre , N arraganse tt, Rhode Island.
W ilc o x , D. (1 99 4 ). The Guide to Effective Participation. Joseph R ow n tre e , B righ to n .

In te rn e t links

146 IOC Manuals and Guides MG



for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G12

Nature 
o f indicator

Relevance

Education and train ing

D e fin it io n
The in c o rp o ra tio n  o f  IC O M  In to  e du ca tio na l and  tra in in g  cu rricu la , th e  n u m b e r o f  persons g ra d u a tin g  a n d /o r tra in e d  w ith  such cu rricu la  and  th e  n u m ­

ber o f persons w ith  such p rep a ra tio n  e m p lo ye d  In IC O M -re la ted  agencies.

U n it o f  m easurem ent
Q u a n tita tiv e  and  q u a lita tive  assessm ent o f a n u m b e r o f d im ensions:

•  The n u m b e r and  characteris tics  (e .g ., lo ca tio n , d u ra tio n , a tte n d a n c e , e tc .) o f u n ive rs ity  p rog ra m m e s  In c o rp o ra tin g  IC O M  In th e ir  cu rricu la ;

•  The n u m b e r and  characteris tics  o f  tra in in g  courses held th a t In co rp o ra te  IC O M ;

•  The n u m b e r o f  peo p le  g ra d u a tin g  fro m  un ive rs ity  p ro g ra m m e s  In c o rp o ra tin g  IC O M ;

•  The n u m b e r o f  peo p le  having  c o m p le te d  tra in in g  courses In co rp o ra tin g  IC O M  In th e ir  syllabus;

•  The n u m b e r o f  g rad u a te s  w ith  an IC O M  p re p a ra tio n  e m p loyed  In IC O M -re la ted  agencies;

•  The n u m b e r o f  peo p le  having  a tte n d e d  IC O M  tra in in g  courses e m p lo ye d  In IC O M -re la ted  agencies;

•  The n u m b e r o f  peo p le  e m p loyed  In IC O M -re la ted  agencies w h o  had o n -th e - jo b  tra in in g  In IC O M ;

•  D egree o f  sa tis fa c tio n  o f  peo p le  a tte n d in g  IC O M -re la ted  un ive rs ity  and  tra in in g  courses;

•  D egree o f  sa tis fa c tio n  o f  o ffice s  having  e m p loyed  persons tra in e d  In IC O M .

Purpose
IC O M  requ ires n ew  m u ltid is c ip lin a ry  a nd  m a n a g e m e n t skills. This In d ica to r re flec ts  th e  degree  to  w h ic h  th e  e du ca tio n a l and  fo rm a tiv e  system  p rov ides 

these  skills and  th e  degree  to  w h ic h  these  n ew  skills are requested  by IC O M -re la ted  agencies. The degree  to  w h ic h  e d u ca tio n  a nd  tra in in g  Is p rov id in g  

such skills and  to  w h ic h  th e  jo b  m a rke t associa ted  w ith  IC O M  Is requesting  th e m  Is a p o w e rfu l In d ica to r o f  th e  ro le o f  these n e w  approaches. The re ­

fo re , th e  Ind ica tor, g iven Its specific ity , Is d ire c tly  re la ted  to  IC O M  and , In gene ra l, to  sus ta inab le  d eve lo pm e n t.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
A g e nd a  21 clearly re com m e n d ed  th a t coasta l S tates sh ou ld  p ro m o te  and  fa c ilita te  th e  o rg a n iz a tio n  o f e du ca tio n  and  tra in in g  In In te g ra te d  coasta l and  

m arine  m a n a g e m e n t and  susta inab le  d ev e lo p m e n t fo r  all types o f  users and  th e  In c o rp o ra tio n  o f  m a n a g e m e n t and  d e v e lo p m e n t, as w e ll as e n v iro n ­

m e nta l p ro te c tio n  concerns and  local p la n n in g  Issues, In e d u ca tio n a l cu rricu la  and  p u b lic  aw areness cam pa igns. E ducation  and  tra in in g  In IC O M  shou ld  

also be p a rt o f  c a p a c ity -b u ild in g  e ffo r ts  In d eve lo p in g  co un tries . The role o f  e d u ca tio n  a nd  tra in in g  fo r  IC O M  Is recogn ized  by all o th e r  In te rn a tio n a l 

a g re e m e nts  address ing  IC O M -re la ted  Issues. There  are no In te rn a tio n a lly  estab lished  ta rg e ts  and  s tandards fo r  th is  Ind ica tor.
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M ethodological
description

Education and train ing

U n de rly in g  d e fin it io n s  and concepts
E ducation  and  tra in in g  fo r  IC O M  m ay be charac terized  by th e  fo llo w in g  fea tu res :

•  U n ive rs ity  p ro g ra m m e s  spec ifica lly  ta rg e tin g  IC O M  o r In co rp o ra tin g  IC O M  in th e ir  cu rricu la ;

•  T ra in ing  courses, be th e y  fo r  u ne m p loye d  o r e m p loyed  peo p le , in c o rp o ra tin g  IC O M  in th e ir  syllabi.

M ea sure m en t m ethods
There  are fo u r  levels o f  m easu rem ent:

1. (a) The n u m b e r o f un ive rs ity  p ro g ra m m e s  in c o rp o ra tin g  IC O M  in th e ir  cu rricu la  and  (b) th e  n u m b e r o f  tra in in g  courses in c o rp o ra tin g  IC O M  In th e ir  

syllabi and  th e  charac teris tics  o f  such p ro g ra m m e s  and  courses (u nd e rg rad u a te /M a s te rs /P h .D ., d u ra tio n , requ irem en ts , e tc.);

2. (a) The n u m b e r o f peop le  having  successfu lly c o m p le te d  a u n ive rs ity  degree  (u nd e rg rad u a te /M a s te rs /P h .D .) encom pass ing  IC O M -re la ted  courses and  

(b) th e  n u m b e r o f peo p le  -  d is tin g u ish e d  b e tw e e n  u ne m p loye d  and  em p lo ye d  in IC O M -re la ted  agencies -  having  successfu lly c o m p le te d  IC O M -re ­

lated tra in in g  courses. This d im e n s io n  m ay inc lude  also (c) th e  d isse rta tions  c o m p le te d  o n  IC O M  to p ics ;

3. (a) The n u m b e r o f peop le  having  successfu lly c o m p le te d  a u n ive rs ity  degree  encom pass ing  IC O M -re la ted  courses e m p loyed  in IC O M -re la ted  a g e n ­

cies and  (b) th e  n u m b e r o f  u ne m p loye d  peo p le  having  successfu lly co m p le te d  IC O M -re la ted  tra in in g  courses e m p loyed  in IC O M -re la ted  agencies;

4. In a d d itio n , th e  level o f  sa tis fac tion  m ay be m easured o f (a) peo p le  having  ta k e n  u n ive rs ity  p rog ra m m e s  o r  tra in in g  courses in IC O M -re la ted  subjects  

and  (b) th e  IC O M -re la ted  agencies e m p lo y in g  peop le  having  ta ke n  un ive rs ity  p ro g ra m m e s  o r tra in in g  courses in IC O M -re la ted  subjects.

L im ita tio n s  o f th e  in d ic a to r
The ca lcu la tion  o f th e  in d ic a to r is co m p lica te d  by th e  d if f ic u lty  o f  accessing th e  da ta  and  o f  d e lim it in g  th e  scope o f " IC O M -re la te d "  subjects. M oreover, 

th e  c o m p le tio n  o f u n ive rs ity  p ro g ra m m e s  o r  tra in in g  courses is n o t by itse lf synon ym o u s  w ith  capac ity  in IC O M . On th e  o th e r  hand , th e  e m p lo y m e n t o f  

peo p le  w ith  an IC O M  fo rm a tio n  does n o t necessarily tra n s la te  in to  b e tte r  IC O M  fo rm u la tio n  and  im p le m e n ta tio n .

Status o f th e  m e th o d o lo g y
There  is c u rre n tly  no  in te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  ind ica to r.

A lte rn a tiv e  d e fin itio n s /in d ic a to rs
As an a lte rn a tive , e m p lo y m e n t in th e  p riva te  sector, academ ia  and  NGOs cou ld  also be conside red . In a d d itio n , th e  existence o f spec ific  fe llo w s h ip s  fo r  

IC O M  stud ies co u ld  be assessed, as w e ll as o th e r  m echan ism s to  p ro m o te  m u ltid is c ip lin a ry  e du ca tio n  as w e ll as in te rn a tio n a l exchanges, in te rnsh ips , 

e tc. As a p roxy  fo r  e m p lo y m e n t, th e  a d ve rtise m e n t o f  IC O M -re la ted  job s  (s h o rt- te rm , p e rm a n e n t, p ro je c t-b a sed , in c lu d in g  in d ev e lo p m e n t assistance 

a c tiv ities) co u ld  be considered.
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Assessment 
o f data

A dd itiona l
in fo rm ation

Education and train ing

Data needed to  com p ile  th e  in d ic a to r
U nive rs ity  records, g o v e rn m e n t agencies e m p lo y m e n t records, e d u ca tio n  s ta tis tics , results fro m  surveys.

Data sources and c o lle c tio n  m ethods
U niversities, v o ca tio n a l tra in in g  in s titu t io n s , g o v e rn m e n t agencies, s ta tis tica l services. D o cu m e n t review , surveys.

Analysis and in te rp re ta tio n  o f results
D escrip tion  and  q u a n tita tiv e  a nd  q u a lita tiv e  analysis o f th e  adequacy and  th e  c o n tr ib u tio n  o f  e d u ca tio n  a nd  tra in in g  ac tiv ities  to  fo rm  a n ew  cadre o f 

IC O M  sc ien tis ts  and  m anagers.

Data c o lle c tio n  m ethods
The in d ic a to r can be m o n ito re d  a t th e  na tio n a l level and  a gg re g a te d  a t th e  n a tio n a l level. The o u tp u t m ay consis t o f a narra tive  re p o rt co rro b o ra te d  

by a de q u a te  sta tistics.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f th e  in d ic a to r
UN, TRAIN-SEA-COAST p rog ra m m e .

References
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In te rn e t links
UN. TRAIN-SEA-COAST. h ttp :/ /w w w .u n .o rg /D e p ts /lo s /ts c _ n e w /T S C In d e x .h tm  (1 9 /0 7 /2 0 0 6 ).
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Nature 
o f indicator

Relevance

Technology

D e fin it io n
The use o f  te ch n o lo gy , in c lu d in g  e n v iro n m e n ta lly  fr ie n d ly  te ch n o lo gy , to  enab le  and  s u p p o rt IC O M .

U n it o f  M easurem en t
Q u a lita tive  and  q u a n tita tiv e  assessm ent o f:

•  A va ila b ility  o f  te c h n o lo g y  th a t can enab le  a nd  s u p p o rt IC O M  a t a feasib le  cost;

•  Use o f te c h n o lo g y  to  enab le  and  s u p p o rt IC O M  In itia tives  and  rem ova l o f  te c h n o lo g y  c o u n te rp ro d u c tiv e  fo r  IC O M ;

•  C o o rd in a tio n  o f  th e  use o f  te c h n o lo g y  to  enab le  and  s u p p o rt IC O M .

Purpose
T echno logy can p lay an Im p o rta n t ro le  In IC O M , e .g ., In analysis and  d iagnos is  o f coastal Issues, p la n n in g , Im p le m e n ta tio n  and  eva lu a tion . The role o f  th is  

In d ica to r Is to  m easure th e  e x te n t to  w h ic h  th e  IC O M  process and  a c tiv ities  are b e tte r  enab led  and  su p p o rte d  by th e  use o f te ch n o lo g y , Inc lud in g  env lro n - 

m e n ta lly - fr le n d ly  te ch n o lo gy , h o w  th is  te c h n o lo g y  su bs titu te s  te c h n o lo g y  c o u n te rp ro d u c tiv e  fo r  IC O M , and  h o w  th is  process Is co o rd in a te d .

Relevance to  in te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
A m o n g  o th e r  a g re e m e n ts , A g e n d a  21 re com m ends  th a t c o o rd in a tio n  m echan ism s fo r  IC O M  p ro m o te  e n v iro n m e n ta lly  so un d  te c h n o lo g y  a nd  susta inab le  

practices. S c ien tific  and  te ch n o lo g ic a l m eans also p rov ide  a fu n d a m e n ta l base fo r  th e  Im p le m e n ta tio n  o f IC O M , Inc lud in g  co o p e ra tio n  a m o n g  states In the  

d e v e lo p m e n t o f  necessary coasta l sys tem atic  o bse rva tio n , research and  In fo rm a tio n  m a n a g e m e n t system s and  p rov is ion  o f  access to  and  tra n s fe r o f e nv i­

ro n m e n ta lly  safe te c h n o lo g ie s  and  m e th o d o lo g ie s  fo r  sus ta inab le  d ev e lo p m e n t o f coastal and  m arine  areas to  d eve lo p in g  c o un trie s  and  th e  d ev e lo p m e n t 

o f  te c h n o lo g ie s  and  e nd o g en o u s  sc ien tific  and  te ch n o lo g ic a l capacities. The use o f  clean te c h n o lo g y  Is ca lled fo r  by th e  GPA, also In re la tion  to  th e  tra n s fe r 

o f  e n v iro n m e n ta lly  sound  te c h n o lo g ie s  to  d eve lo p in g  co un tries . A m o n g  th e  s tra teg ies  and  m easures to  ach ieve th e  o b jec tives  o f  th e  GPA are best ava ilab le  

te ch n iq u e s  (BAT) and  practices (BAP), clean p ro d u c tio n  p ractices, e n v iro n m e n ta lly  sound  and  e ffic ie n t te ch n o lo g ie s , p ro d u c t s u b s titu tio n , w as te  recovery, 

recycling  and  w a s te  tre a tm e n t. The BPOA addresses te c h n o lo g y  Issues In a separa te  sec tion , b u t calls fo r  th e  sharing  o f  expertise  o n  g e o g ra p h ic  In fo rm a tio n  

system s (GIS) te ch n iq u e s  and  fa c ilitie s  fo r  th e  assessm ent o f  coasta l a nd  m arine  resources.
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M ethodological
description

Technology

U n de rly in g  d e fin it io n s  and concepts
Techno logy fo r  IC O M  m ay Include:

•  T echno logy s u p p o rtin g  In fo rm a tio n  a cqu is ition  and  m a n a g e m e n t (aeria l p h o to g ra p h y  and  sa te llite  rem ote  sensing , g lo b a l p o s itio n in g  system , GIS, e tc.);

•  T echno logy fo r  th e  e x p lo ita tio n  o f  th e  coastal space and  Its resources (e .g ., e xp lo ra tio n  and  e x p lo ita tio n  o f  ene rgy  and  n o n -re n e w a b le  resources, p o llu ­

tio n  re du c tio n  and  p re ve n tio n  th ro u g h  BAP, BAT and  In te g ra te d  p o llu tio n  p re ve n tio n  and  c o n tro l, fish e ry  and  a q u a cu ltu re , w a te r  and  se d im e n t m a na g e ­

m e n t, c lim a te  change  and  sea level rise a d a p ta tio n );

•  T echno logy to  preserve coasta l space and  Its resources (e .g ., tre a tm e n t and  m o n ito r in g  o f sew age , c leaner p ro d u c tio n  processes fo r  p e rs is ten t o rg a n ic  

p o llu ta n ts , heavy m eta ls  and  rad ioactive  p o llu ta n ts , n u tr ie n ts  and  n o n -p o in t p o llu tio n , o il p o llu tio n  em ergency, a qu ife rs  and  sa lt w a te r  In tru s io n , physical 

a lte ra tio n  and  d e s tru c tio n  o f  h ab ita ts , coastal de fence  and  safety, d redg ing ).

M ea sure m en t m ethods
The In d ica to r and  Its d im ens ions  m ay be m easured In a q ua lita tiv e  and  q u a n tita tiv e  w a y  o n  d if fe re n t levels. The firs t level re fers to  th e  need fo r  b e tte r  and  

n ew  te c h n o lo g ie s  based on  th e  lim ita tio n s  posed to  IC O M  by ex is ting  te ch n o lo g ie s . The assessm ent th e n  addresses: (a) w h ic h  te c h n o lo g ie s  co u ld  best e n ­

a b le  a nd  s u p p o rt IC O M  and  w h ic h  IC O M  phases, co m p o n e n ts  and  tasks co u ld  be m ost Im proved  th ro u g h  te ch n o lo gy , and  (b) w h ic h  te c h n o lo g ie s  are a c tu ­

a lly ava ilab le  fo r  In tro d u c tio n  and  w h a t Is th e ir  feas ib ility . The second level re fers to  th e  s u b s titu tio n  o f  te c h n o lo g ie s  th a t are c o u n te rp ro d u c tiv e  fo r  ICOM  

w ith  IC O M -e n ab llng  and  s u p p o rtin g  te ch n o lo g ie s . The th ird  level re fers to  th e  m e asu rem ent o f th e  e ffec tiveness o f  these  te ch n o lo g ie s  and  th e  q u a n tif ic a ­

tio n  o f th e  e n v iro n m e n ta l, socia l and  e con o m ic  b e n e fits  ach ieved. The In d ica to r Is also associa ted  w ith  th e  use o f vo lu n ta ry  a g re e m e n ts  w ith  th e  p riva te  

se c to r fo r  th e  a d o p tio n  o f  e n v lro n m e n ta lly - fr le n d ly  te ch n o lo g ie s , e co n o m ic  In s tru m e n ts  to  s tim u la te  th is  process, research and  d e v e lo p m e n t po lic ies and 

a c tiv ities , as w e ll as d e m o n s tra tio n  p ro jec ts  to  assess th e  fe a s ib ility  and  e ffec tiveness o f  n e w  te ch n o lo g ie s .

L im ita tio n s  o f  th e  in d ic a to r
This In d ica to r Is o f a genera l n a tu re  and  It m ig h t n o t be easy to  assess th e  c o n tr ib u tio n  o f te c h n o lo g y  to  enab le  and  s u p p o rt IC O M  In itia tives. O ne w a y  to  

m easure th e  In d ica to r m ig h t be cons ide ring  m ore  closely Issues re la ted  to  th e  d e v e lo p m e n t, tra n s fe r and  use o f  e n v iro n m e n ta lly  sound  te c h n o lo g ie s  fo r  spe­

c ific  uses o r  e n v iro n m e n ta l p rob le m s (use o f  coasta l resources such as fish  stocks, te c h n o lo g ie s  to  clean up  o il sp ills, fa c ilitie s  fo r  th e  tre a tm e n t o f  w a s te  o il 

and  w astes  a t p o rts , tre a tm e n t o f u rban  w a s te w a te rs , e tc .) In an a tte m p t to  m easure h o w  te c h n o lo g ie s  can enab le  and  s u p p o rt IC O M  and  th e ir  e ffe c tiv e ­

ness In de live ring  m ore  e ffic ie n tly  e n v iro n m e n ta l, socia l and  e co n o m ic  b ene fits .

Status o f  th e  m e th o d o lo g y
There Is cu rren tly  no In te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  Ind ica tor.

A lte rn a tiv e  d e fin itio n s
The co n ce p t o f  " IC O M -e n a b lln g  and  s u p p o rtin g  te c h n o lo g ie s "  Is ex trem e ly  b roa d  a nd  a tte n tio n  has to  be pa id  to  d e fin in g  o p e ra tio n a lly  th e  scope o f  th e  

Ind ica tor.
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G13

Assessment 
o f data

A dd itiona l
in fo rm ation

Technology

Data needed to  com p ile  th e  in d ic a to r
G o v e rn m e n t, s ta tis tica l services and  en te rp rise  records and  sta tis tics, results o f In te rv iew s and  surveys.

Data sources and c o lle c tio n  m ethods
D o cu m e n t rev iew  o f  g o v e rn m e n t records, s ta tis tica l In fo rm a tio n , a ccom p a n ie d  by In te rv iew s  and  surveys.

Analysis and in te rp re ta tio n  o f  results
The analysis and  In te rp re ta tio n  o f  results shou ld  fo cu s  on  o ne  o r m ore  th e  fo llo w in g : (a) th e  need fo r  te ch n o lo g ie s  th a t co u ld  enab le  and  s u p p o rt IC O M  and 

th e ir  feas ib ility , (b) th e  d e te rm in in g  fa c to rs  fo r  decis ions co n ce rn in g  th e  use o f te ch n o lo g ie s  In IC O M , and  (c) th e  e n v iro n m e n ta l changes b ro u g h t a b o u t by 

these  te ch n o lo g ie s  and  th e ir  e ffic iency.

R e p o rtin g  scale and o u tp u t
The In d ica to r can be m easured a t th e  level o f  In d iv idua l IC O M  In itia tives  as w e ll as a gg re g a te d  a t th e  n a tio n a l scale. The o u tp u t m ay consis t o f  a narra tive  

re p o rt su p p o rte d  by su bs ta n tia l fa c tu a l data .

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
OECD; U n ited  N ations  Industria l D eve lo pm e n t O rg a n iza tio n  (U NIDO ); UNEP, D ivision o f  Technology, Industry  and  E conom ics (DTIE); M e d ite rra n e a n , R egional 

A c tiv ity  C en tre  fo r  C leaner P roduction  (RAC/CP).

References
C ap o b la n co , M . (1999 ). Role and Use o f  Technologies in Relation to ICZM. Tecnom are, Venice.

In te rn e t links
OECD. T echno logy and  Susta inab le  D eve lo pm e n t. S usta inab le  D eve lo pm e n t. h ttp ://w w w .o e c d .O rg /to p lc /0 ,2 6 8 6 ,e n _ 2 6 4 9 _ 3 4 4 9 9 _ 1 _ 1 _ 1 _ 1 _ 3 7 4 2 5 ,0 0 .h tm l 

(1 9 /0 7 /2 0 0 6 ).

RAC/CP. R egional A c tiv ity  C en tre  fo r  C le a n er P roduc tion , h ttp ://w w w .c e m a -s a .o rg /c a r/c a t/ln d e x .h tm  (1 9 /0 7 /2 0 0 6 ).

UNEP/DTIE. D iv is ion o f Technology, Industry  a nd  Econom ics, h t tp : / /w w w .u n e p t le .o rg / (1 9 /0 7 /2 0 0 6 ).
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G14

Nature 
o f indicator

Relevance

Economic Instruments

D e fin it io n
The use o f  e con o m ic  ins trum e n ts , in a d d itio n  to  re g u la to ry  in s trum e n ts , to  s u p p o rt IC O M .

U n it o f m easurem ent
Q u a lita tive  and  q u a n tita tiv e  assessm ent o f th e  fo llo w in g  d im ensions:

•  The existence and  a va ila b ility  o f  e con o m ic  In s tru m e n ts  fo r  IC O M ;

•  The ac tua l use o f e con o m ic  in s tru m e n ts  in c o m b in a tio n  w ith  re g u la to ry  in s trum e n ts ;

•  The e ffec tiveness and  e ffic ien cy  o f  e co n o m ic  ins trum en ts .

Purpose
E conom ic  In s tru m e n ts  can c o m p le m e n t re g u la to ry  in s tru m e n ts  a nd , a t tim es , replace th e m  to  im pro ve  e ffic iency , In te g ra te  e nv iro n m e n ta l cons id e ra tio n s  

in to  m a ins tream  e con o m ic  d ec is io n -m a k ing , reduce e n v iro n m e n ta lly  d a m a g in g  subsid ies, s tim u la te  in n o va tio n  and  co m pe titive n ess , he lp  in te rn a lize  env i­

ro n m e n ta l costs, s u p p o rt th e  p o llu te r  and  user pays p rin c ip le  a nd , u ltim a te ly , p ro m o te  e n v iro n m e n ta lly  sus ta inab le  d eve lo p m e n t. IC O M  sh ou ld  n o t be based 

so le ly o n  a co m m a n d  and  c o n tro l a pp roach  and  needs to  m ake use o f  e con o m ic  in s tru m e n ts  to  co rrec t th e  m a rke t d is to rt io n s  th a t o fte n  are a t th e  base o f 

e n v iro n m e n ta l p rob le m s and  to  help  businesses and  consum ers  to  m ake lo n g -te rm  choices.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
The Rio D ec la ra tion  calls n a tio n a l a u th o r it ie s  fo r  p ro m o tin g  th e  in te rn a liz a tio n  o f  e n v iro n m e n ta l costs and  th e  use o f  e co n o m ic  ins trum e n ts  (p rin c ip le  16). 

A g e nd a  21 re com m ends  th e  use o f  e con o m ic  incen tives to  a p p ly  clean te ch n o lo g ie s ; th e  sam e does th e  GPA. The OECD has also re com m e n d ed  th e  use o f 

e co n o m ic  ins trum e n ts  in e n v iro n m e n ta l po lic ies, in c lu d in g  fo r  th e  coasta l zone.
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G14

M ethodological
description

Economic Instruments

U n de rly in g  d e fin it io n s  and concepts
E conom ic  ins trum e n ts  fo r  IC O M  m ay be o f  d if fe re n t types, e .g ., em ission  charges (e .g ., on  hou se h o ld  w a s te w a te r), w a te r  p ric in g  (e .g ., fo r  hou se h o ld  and 

Indus tria l w a te rs ), fines  on  d ischarges fro m  ships, license fees fo r  fis h in g , b o a t re g is tra tio n  fees, taxes o n  fe rtilize rs , taxes o n  land d e ve lo p m e n t, re du c tio n  o f 

subsid ies on  p o llu tin g  a c tiv ities , subsid ies fo r  land conse rva tion , energy  p ric in g  fo r  tra n s p o rt activ ities.

M ea sure m en t approaches
The in d ic a to r m ay be m easured o n  d if fe re n t levels. The firs t level re fers to  th e  a va ila b ility  o f  e con o m ic  in s tru m e n ts  th a t cou ld  ben e fic ia lly  be u tilized  to  su p ­

p o r t  IC O M  p o licy  o b jec tives  o r  address spec ific  e n v iro n m e n ta l p rob lem s. A t th is  level, th e  a p p ro p r ia te  co n d itio n s  fo r  th e  In tro d u c tio n  o f e co n o m ic  in s tru ­

m ents  are also assessed. The second level re fers to  th e  a c tua l use o f these e con o m ic  in s tru m e n ts  to  s u p p o rt IC O M  po lic ies and  ob jec tives . The th ird  level 

re fers to  th e  b e n e fits  ach ieved  th ro u g h  th e  use o f  e con o m ic  Ins trum en ts . This d im e n s io n  m ay re fe r to  spec ific  sectors o r  e n v iro n m e n ta l p rob le m s and  has to  

be m easured in re la tion  to  e nv iro n m e n ta l and  so c io e co no m ic  ind ica to rs .

L im ita tio n  o f  th e  in d ic a to r
The In d ica to r is o f  a b roa d  and  lo n g -te rm  scope. It m ig h t be d if f ic u lt  to  m easure it in re la tion  to  spec ific  IC O M  In itia tives  ra th e r th a n  in re la tion  to  genera l

e n v iro n m e n ta l po lic ies, in c lu d in g  fo r  w a te r, land and  n a tu ra l resource m a na g e m en t.

Status o f th e  m e th o d o lo g y
There  is c u rre n tly  no  in te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th e  in d ic a to r in its a p p lic a tio n  to  IC O M . H ow ever, th e re  is su bs ta n tia l lite ra tu re  on  th e  use o f

e co n o m ic  ins trum e n ts  deve loped  by OECD as p a rt o f  a coun try 's  e n v iro n m e n ta l p e rfo rm a n ce  reviews.

A lte rn a tiv e  d e fin itio n s
A m o n g  e co n o m ic  ins trum e n ts , vo lu n ta ry  a g re e m e nts  w ith  th e  p riva te  se c to r m ay be inc lu d ed , as w e ll as th e  use o f  e n v iro n m e n ta l q u a lity  ce rtific a tio n s  (e .g ., 

ISO 1 4 0 0 0  on  e n v iro n m e n ta l m a n a g e m e n t and  E nv ironm enta l M a n a g e m e n t and  A u d it  Schemes). These c e rtifica tio n s  cou ld  c o n s titu te  a spec ific  in d ic a to r
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G14

Assessment 
o f data

A dd itiona l
in fo rm ation

Economic Instruments

Data needed to  com p ile  th e  in d ic a to r
Q u a n tita tiv e  and  q u a lita tive  in fo rm a tio n  o n  th e  use o f  e co n o m ic  ins trum e n ts  fo r  coastal and  m arine  uses (w a te r and  land use, na tu ra l resource m a na g e ­

m e n t), as w e ll as on  th e  typ e  and  n u m b e r o f  v o lu n ta ry  a g re e m e nts  b e tw e e n  g o v e rn m e n ta l a u th o r it ie s  and  th e  p riva te  sector(s) and  th e  e n v iro n m en ta l 

ce rtifica tio n s .

Data sources and c o lle c tio n  m ethods
Review  o f business, ch am b e r o f com m erce  and  g o v e rn m e n t records a nd  databases, m o n o g ra p h s  and  databases by in te rg o v e rn m e n ta l o rg a n iz a tio n s  (OECD, 

UNIDO) accom p a n ie d  by in te rv ie w s  and  surveys.

Analysis and in te rp re ta tio n  o f da ta
The analysis and  th e  in te rp re ta tio n  o f data  shou ld  focus , w h e re  possib le , o n  th e  m easurab le  changes b ro u g h t a b o u t by th e  in tro d u c tio n  o f  e co n o m ic  in s tru ­

m ents  and  vo lu n ta ry  a g re e m e nts  fo r  th e  use o f clean te ch n o lo g ie s .

R e p o rtin g  scale and o u tp u t
The in d ic a to r can be m o n ito re d  a t th e  na tio n a l scale. The o u tp u t m ay consis t o f a narra tive  re po rt, in c lu d in g  ta b u la r data .

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
OECD (g loba l); PAP/RAC (M e d ite rra n ea n ).

References
G riga lunas, T.A. and  C ongar, R. (Eds.) (1 99 5 ). E nv iro n m e nta l E conom ics fo r  In te g ra te d  C oasta l A rea M a n a g e m e n t: V a lu a tio n  M e th o d s  and  Policy In s tru ­

m ents. UNEP R egional Seas R e p o rts a n d  S tudies 164. UNEP, N airob i.

METAP (2 00 2 ). P a rtic ip a tio n  and  F inancing as M echan ism s fo r  Im p ro v in g  S u s ta ina b ility  o f  In te g ra te d  C oasta l Zone M a n a g e m e n t. H els inki: Finnish E nv iron ­

m e nta l Ins titu te .

PAP/RAC (2 00 2 ). A nalysis o f  th e  A p p lic a tio n  o f  E conom ic In s tru m e n ts  fo r  C o m b a tin g  th e  Land-Based P o llu tion  in th e  M e d ite rra n e a n  C oasta l Areas. PAP/ 

RAC, Split.

UNEP (2 00 4 ). Use o f E conom ic In s tru m e n ts  in E nv iro n m e nta l Policy: O p p o rtu n itie s  and  C ha llenges. UNEP, N airob i.

In te rn e t links
OECD/EEA. OECD/EEA database o n  e con o m ic  In s tru m e n ts  and  vo lu n ta ry  app roaches used in e n v iro n m e n ta l p o licy  and  n a tu ra l resources m a na g e m en t. 

E nv ironm ent. h ttp :/ /w w w 1  .o e cd .o rg /sc rip ts /e n v /e co ln s t/in d e x .h tm  (1 9 /0 7 /2 0 0 6 ).

PAP/RAC. Database on  e co n o m ic  Ins tru m e n ts  In th e  M e d ite rra n e a n . PAP/RAC. h ttp :/ /w w w .p a p -s a p e i.o rg /(1 9 /0 7 /2 0 0 6 ).
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Nature 
o f indicator

Relevance

Sustainable developm ent strategy

D e fin it io n
The in te g ra tio n  o f  IC O M  in to  th e  n a tio n a l (o r reg iona l) s tra te g y  fo r  sus ta inab le  d e v e lo p m e n t, fu lly  recog n iz in g  th e  va lue  o f coastal and  m arine  resources and 

th e  ro le th e y  p lay in d eve lo pm e n t.

U n it o f  m easurem ent
Q u a n tita tiv e  and  q u a lita tive  assessm ent o f  a n u m b e r o f  d im ensions:

•  Existence o f a n a tio n a l sus ta inab le  d ev e lo p m e n t s tra tegy;

•  Role o f  IC O M  in th e  s tra tegy ;

•  Level o f  im p le m e n ta tio n  a nd  degree  o f  e ffectiveness;

•  Existence o f p e rfo rm a n ce  ta rg e ts  and  ind ica to rs ;

•  A va ila b ility  o f  fu n d s  fo r  IC O M  im p le m e n ta tio n ;

•  C ross-sectora l p ro jects .

Purpose
The in te g ra tio n  o f  IC O M  In to  th e  n a tio n a l sus ta inab le  d e v e lo p m e n t s tra te g y  re flects  th e  c o m m itm e n t to  ensure  th e  p ro te c tio n  and  d ev e lo p m e n t o f coastal 

and  m arine  areas in th e  b ro a d e r c o n te x t o f a na tio n a l sus ta inab le  d e v e lo p m e n t s tra te g y  th ro u g h  a m ore  in te g ra te d  e con o m ic , socia l and  e nv iro n m en ta l 

po licy  p la n n in g . The in d ic a to r is precise ly th e  expression o f  th e  in te g ra tio n  o f IC O M  In to  susta inab le  d eve lo p m e n t: th e  n a tio n a l susta inab le  d e ve lo p m e n t 

s tra te g y  in teg ra te s  p rio r itie s  in th e  socia l, e con o m ic  and  e n v iro n m e n ta l sectors and  in th is  sense can enhance  na tio n a l p rospects fo r  e con o m ic  g ro w th  and  

e m p lo y m e n t w h ile  p ro te c tin g  th e  e n v iro n m e n t. The ro le o f  IC O M  in th is  process expresses th e  c o m m itm e n t to  p ro te c tin g  and  m a na g ing  coasta l and  m arine  

resources in a sus ta inab le  and  s tra te g ic  w ay.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
A g e n d a  21 calls fo r  th e  im p le m e n ta tio n  o f n a tio n a l sus ta inab le  d e v e lo p m e n t s tra teg ies  and  th e  in te g ra tio n  o f e n v iro n m e n t and  d ev e lo p m e n t In dec is io n ­

m a k in g , as w e ll as fo r  th e  in te g ra te d  m a n a g e m e n t and  susta inab le  d ev e lo p m e n t o f  coasta l areas, in c lu d in g  exclusive e con o m ic  zones. M o re  recently, th e  

JPOI re com m e n d ed  th e  d e v e lo p m e n t o f  in te g ra te d , m u ltid is c ip lin a ry  and  m u ltise c to ra l coastal and  ocean  m a n a g e m e n t a t th e  n a tio n a l level. There are no 

in te rn a tio n a lly  estab lished  ta rg e ts  and  s tandards  fo r  th is  ind ica to r.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

G15

M ethodologica l
description

Sustainable developm ent strategy

U n de rly in g  d e fin it io n s  and concepts
The m a in s tre a m in g  o f  IC O M  in to  susta inab le  d e v e lo p m e n t s tra teg ies  m ay be re flec ted  by th e  fo llo w in g :

•  IC O M  c h a p te r inc luded  in th e  sus ta inab le  d e v e lo p m e n t s tra tegy;

•  IC O M -re la ted  o b jec tives  in te g ra te d  in th e  e con o m ic , socia l and  e n v iro n m e n ta l sectors;

•  C o o rd in a tio n  m echan ism  o r b od y  encom pass ing  IC O M  interests;

•  IC O M  p rio r itie s  and  o u tc o m e s  inc luded  In th e  s tra tegy;

•  IC O M  ac tiv it ie s  ta rg e te d  w ith  c lear b ud g e ta ry  p rio ritie s ;

•  M u lt i-s ta k e h o ld e r p a rt ic ip a tio n  and  e ffe c tive  pa rtn e rsh ips  In IC O M -re la ted  ac tiv ities ;

•  E n gagem en t o f a h ig h  p o litica l level (e .g ., M in is try  o f  P lann ing  a nd  Finance);

•  Im p lem e n ta b le  and  w ith  sh o rt- te rm  a nd  ta n g ib le  ob jec tives , in c lu d in g  a p lan  fo r  In te rn a l and  e x te rna l resource m o b iliz a tio n ;

•  Transparency and  a c c o u n ta b ility  th ro u g h  c o n tin u o u s  m o n ito r in g  and  eva lua tion .

M ea sure m en t approaches
There  are tw o  levels o f m easurem ent:

1. The existence o f an IC O M  c h a p te r w ith in  a sus ta inab le  d ev e lo p m e n t s tra tegy;

2. The e x te n t to  w h ic h  th e  IC O M  c h a p te r is be ing  im p le m e n te d  and  its e ffectiveness.

The firs t level can be m o n ito re d  by e xam in in g  th e  na tio n a l sus ta inab le  d ev e lo p m e n t s tra te g y  or, in its absence, o th e r  re levan t s tra teg ies , p lans and  activ ities.

The second level requ ires th e  e xam in a tion  o f th e  m o n ito r in g  and  e va lu a tion  c o m p o n e n t o f  th e  s tra te g y  or, In Its absence, IC O M  ac tiv ities  them se lves, In re la ­

tio n  to  o th e r  s tra teg ies , p lans and  p rog ram m es.

L im ita tio n s  o f th e  in d ic a to r
There  are no in te rn a tio n a lly  agreed  s tandards  rega rd ing  w h a t  c o n s titu te s  a susta inab le  d ev e lo p m e n t s tra te g y  and  th e  m a in s tre a m in g  o f IC O M  w ith in  It.

The In d ica to r is essentia lly  o f  a q u a lita tiv e  na tu re  and  a d d itio n a l c rite ria  w il l  have to  be d eve loped  to  m easure th e  im p le m e n ta tio n  and  e ffectiveness o f the  

IC O M  c o m p o n e n t o f  th e  s tra tegy. In a d d itio n , m u lt ip le  s tra teg ies , p lans and  p rog ra m m e s  m ay be in existence as s u p p le m e n t to  th e  susta inab le  d e ve lo p m e n t 

s tra tegy.

Status o f th e  m e th o d o lo g y
There  is c u rre n tly  no  in te rn a tio n a lly  agreed  m e th o d o lo g y  fo r  th is  ind ica to r.

A lte rn a tiv e  d e fin itio n s /in d ic a to rs
A  w id e  va rie ty  o f  p la n n in g  and  s tra te g y  fo rm u la tio n  processes is in use in d if fe re n t co un tries . W h a t m a tte rs  to  th e  d e v e lo p m e n t o f  th e  In d ica to r is th e  in te ­

g ra tio n  o f  th e  key e con o m ic , socia l and  e n v iro n m e n ta l d im e n s io n s  o f d e v e lo p m e n t In to  o ne  o r  m u lt ip le  s tra teg ies  a nd  spec ific  p r io r itie s , ta rg e ts , m easures 

and  m eans o f  Im p le m e n ta tio n  fo r  IC O M  w ith in  these s tra teg ies.
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RnnexI
Detailed descrip tion of governance performance ind icators

G15

Assessment 
o f data

A dd itiona l
in fo rm ation

Sustainable developm ent strategy

Data needed to  com p ile  th e  in d ic a to r
N atio n a l c o u n try  reports , p o licy  reports , leg is la tive  repo rts  and  va rious  p la n n in g  d ocu m e n ts .

Data sources and c o lle c tio n  m ethods
Reviews o f d o cu m e n ts  fro m  g o v e rn m e n t p la n n in g  and  e n v iro n m e n t m in is tries , In te rv iew s  and  surveys.

Analysis and in te rp re ta tio n  o f  results
D escrip tion , q u a lita tiv e  and  If possib le  q u a n tita tiv e , analysis o f  th e  Im p o rta n ce  o f  IC O M  w ith in  sus ta inab le  d ev e lo p m e n t s tra teg ies. The o u tp u t m ay consist 

o f  a na rra tive  repo rt.

R e p o rtin g  scale and o u tp u t
The In d ica to r can be m easured a t th e  na tio n a l scale. The o u tp u t m ay consis t o f  a narra tive  repo rt.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
UNCSD Is th e  agency In charge o f m o n ito r in g  th e  Im p lem e n ta tio n  o f na tiona l susta inable deve lo pm e n t stra teg ies, Inc lud ing  fo r  oceans and  th e  coastal zone. 

References
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In te rn e t links
UNDESA. N a tiona l In fo rm a tio n . Susta inab le  D eve lo pm e n t Issues, h ttp :/ /w w w .u n .o rg /e s a /s u s td e v /n a t lln fo /n a tlln fo .h tm  (1 9 /0 7 /2 0 0 6 ).

UN. Susta inab le  D eve lo pm e n t. A tla s  o f th e  Oceans, h ttp ://w w w .o c e a n s a tla s .co m /u n a tla s /u se s /u n e p te x tsp h /w a s te sp h /2 2 4 0 su sd e v .h tm l (1 9 /0 7 /2 0 0 6 ).
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Rnnex II
Major human activ ities, associa ted s tresso rs  and potentia l im pacts

cn ecpsystem  properties and assecia ted environm ental issues

DRIVERS 
Uses o f  th e  
M a rin e  
E n v iro n m en t

PRESSURES 
H u m an  A c tiv ities  o f  
Concern

STRESSORS
(incl. m ain  sources, processes and  p a th w a y s )

ISSUES
T hreats  and  im pacts on  ecosystem  p ro perties

Land-based

activ ities

A g ric u ltu re , fo re s try

C hem ica l and  fish  processing 

p lan ts

H yd ro -e le c tric ity  

(i.e ., ups tream  dam s)

- N u tr ie n ts  a nd  c o n ta m in a n ts  inp u ts  (e .g ., pestic ides)

- U n trea ted  o r p a rtia lly  tre a te d  ind u s tria l sew age  m ay cause o rg a n ic  e n ric h ­

m e n t in w a te r  and  su rface  sed im en ts ; In tro d u ce  to x ic  chem ica ls , w h ic h  

d eg rade  ve ry s low ly  a nd  b io a ccu m u la te  in th e  fo o d  w e b

- C hanges in fre s h w a te r f lo w s  in to  coastal areas (estuaries, bays, e tc.)

=  E u tro p h ic a tio n  o f  co as ta l w a te rs  ( I.e ., n a tu ra l n u t r ie n t  level 

e x cee d e d )

=  H ypoxia : increase in BOD m ay cause d ire c t m o rta litie s  a n d /o r a ffe c t 

th e  b io lo g ica l co m p o n e n ts  (b io d ive rs ity  and  p ro d u c tiv ity ) and  th e  

overa ll m a rine  e n v iro n m e n ta l q u a lity

=  P o llu tion  o f  coasta l w a te rs  m ay a ffe c t th e  overa ll m arine  e n v iro n ­

m enta l q u a lity

=  R egim e sh ifts  m ay a ffe c t key physical p rop e rtie s  like sa lin ity, local 

cu rren ts , o r  suspended  m ate ria ls , in tu rn  in f lu e n c in g  b io d ive rs ity  

(species d is tr ib u tio n ) and  p ro d u c tiv ity  (b iom ass) o f im pa c te d  areas

H arvesting  

o f b io lo g ica l 

resources

Fishing

A q u a c u ltu re  

(fish  and  shellfish)

D irec t resu lt o f  f ish in g  is th e  rem ova l o f  a s ig n ific a n t p a rt o f  th e  b iom ass o th e r­

w ise  ava ilab le  to  th e  rest o f  th e  fo o d  w e b . W h e n /w h e re  n o t p ro p e rly  m anaged

(e .g ., o ve rfish in g ), can result in fish  s to ck  d e p le tion

- C om m e rc ia l f ish in g  also harvests n o n -ta rg e t species (re du c in g  biom ass 

ava ilab le  fo r  h ig h e r tro p h ic  levels) and  usua lly d iscards fish  and  fisheries 

w astes

- F ishing o f fo ra g e  species (e .g ., Indus tria l fisheries) rem oves a s ig n ific a n t 

p o r t io n  o f  fish  b iom ass, o th e rw is e  ava ilab le  fo r  p red a to rs  a t h ig h e r tro p h ic  

levels

- B o tto m  d is tu rb a n ce  m ay be due  to  phys ica l-chem ica l changes (e .g ., o rg a n ic  

e n r ic h m e n t u n d e r a q u a c u ltu re  fa c ilitie s , s m o th e rin g  o f  se d im e n t) o r  physical 

d is tu rb a n ce  (e .g ., b o tto m  tra w lin g )

- A  g rea t va rie ty  o f  to x ic  co m p o u n d s  fro m  a q u a c u ltu re  (b ioc ides  and  th e ra - 

p e u ta n ts ) and  fish in g  (e .g ., fu e l, TBT) m ay be in tro d u ce d  in th e  coastal 

e n v iro n m e n t

- Disease vecto rs  m ay be In tro d u ced  by a q u a cu ltu re

O ve rfish ing  has d irec t im pacts on  p ro d u c tiv ity  o f  coastal and  m arine  

ecosystem s, as w e ll as on  b iod ive rs ity  and  fo o d  w e b s  (e .g ., unba lanced  

p rey -p reda to rs  re la tionships)

=  Inc iden ta l catches (b y-ca tch) m ay have d ire c t im pa c t o n  p ro d u c tiv ­

ity (fish ) o r  ind iv idua ls  (m a rin e  m am m als) o f n o n -ta rg e t species o r 

p o p u la tio n s , incl. species a t risk 

=  Fisheries discards c o n tr ib u te  to  p o llu t io n  (a d d itio n  o f o rg a n ic  m a tte r) 

o f  th e  coasta l and  m arine  e n v iro n m e n t and  loca lly  a ffe c t seaw a te r 

qua lity

=  M ay a ffe c t p ro d u c tiv ity  and  tro p h ic  s tru c tu re  (e .g ., change  in c o m ­

pos itio n  o f h ig h e r tro p h ic  levels)

=  H ab ita t q u a lity  is deg ra d ed  (loca lly) by d ras tic  changes in physical 

and  chem ica l p rop e rtie s  o f  w a te r  and  sed im en ts  w ith  consequences 

on  local b io ta  and  b io d ive rs ity  and  p ro d u c tiv ity  o f  Im pacted  areas 

=  C on ta m in an ts : Increasing levels o f co n ta m in a n ts  locally; th e ra pe u ta n ts  

may also a ffe c t w ild  species w ith  u n k n o w n  im pacts o n  b iod ivers ity  

=  M arine  e nv iro n m en ta l q ua lity  (Ecosystem hea lth  issue), and  hum an 

hea lth  u lt im a te ly  can be a ffe c te d  by m arine  diseases 

=  B iod iversity (g en e tic  d iversity) and  hea lth  o f  w ild  p o p u la tio n s  m ay be 

im pacted
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent
h an d b o o k

DRIVERS 
Uses o f  th e  
M a rin e  
E n v iro n m e n t

PRESSURES 
H u m an  A c tiv ities  o f  
Concern

STRESSORS
(incl. m ain  sources, processes and  p a th w a y s )

ISSUES
T hreats  and  im pacts on ecosystem  properties

M a rin e  m am m als  and  w a te r ­

fo w l h u n tin g

Plant harvesting

B io -p rospec ting

- W ild  p o p u la tio n  gene tics  can be w id e ly  a ffe c te d  by escapees fro m  a q u a c u l­

tu re  fa c ilitie s  a t sea

- Selective h u n tin g  can th re a te n  ta rg e te d  species If n o t p rop e rly  m anaged

- R em oving  a s ig n ific a n t p o rt io n  o f  th e  b iom ass o f key species w h ic h  have a 

s tru c tu ra l and  fu n c tio n a l ro le in th e  ecosystem  (e.g. Fucus, Lam inaria ) can 

lead to  u nba lance  in th e  b e n th ic  c o m m u n ity

- H arvesting  can also d is tu rb  th e  u pp e r layers o f  b e n th ic  h ab ita ts

- B io -p ro sp ec tin g  ta rg e ts  (harvests) spec ific  Ind iv idua ls  o r p o p u la tio n s

=  B iod ive rs ity  m ay be th re a te n e d  if th is  a c tiv ity  Is n o t p rop e rly  m a n ­

aged  o r  regu la ted  

=  P ro du c tiv ity  o f  th e  coastal e n v iro n m e n t m ay be a ffe c te d , as w e ll as 

physical h a b ita t fe a tu re s  

=  Overa ll p ro d u c tiv ity  a nd  tro p h ic  s tru c tu re  o f th e  ecosystem  m ay be 

a ffe c te d

=  H ab ita t d e g ra d a tio n  (very loca l; a ffe c tin g  m a in ly  th e  in te rt id a l zone  

and  upper)

=  C hange  In b io d ive rs ity  (g en e tic  and  species d ive rs ity) o ve r tim e ; may 

be a species a t risk issue 

=  P o ten tia l th re a t to  b io d ive rs ity

E xtraction  o f

n on -re n ew a b le

resources

Oil &  gas ac tiv ities

(Incl., e x p lo ra tio n , e x p lo ita tio n

and  deco m m iss io n ing  phases)

M ine ra l e x tra c tio n , m in in g

- Oil spills: im m e d ia te  and  d ras tic  im pacts  are due  to  physica l e ffe c ts  on 

coastal h a b ita ts  and  c o m m u n itie s , m a in ly  b e n th o s  and  seabirds (i.e ., vast 

a m o u n ts  o f o il released w ith in  a very s h o rt pe rio d  o f  tim e ); the re  are also 

delayed /c h ro n ic  im pacts  due  to  chem ica l e ffe c ts  o f  to x ic  co m p o u n d s  like 

PAHs

- Release o f  a w id e  va rie ty  o f  co n ta m in a n ts  (h yd ro ca rb on s , lub rican ts , m eta ls, 

e tc.) in to  th e  w a te r  co lu m n  and  su rface  sed im e n ts  (loca lly) d ire c tly  fro m  th e  

s e a flo o r (o il seeps, w a s te  and  p ro d u c tio n  w a te rs )

- P roduced m ud change  th e  na tu re  o f s e d im e n t (e .g . sm o th e rin g ) a rou n d  

fac ilitie s

- Physical d is tu rb a n ce  o f  b o tto m  (loca lly) by m inera l e x tra c tio n  and  m in in g  

ac tiv ities , as w e ll as o il &  gas fa c ilitie s , p la tfo rm s , w e lls , etc.

- M ine ra l e x tra c tio n , m in in g , e tc. m ay lead to  an increase in suspended  sed i­

m e n t and  reduce th e  lig h t a va ila b ility  (loca lly)

=  A cu te  e ffec ts : Ecosystem p rop e rtie s  like p ro d u c tiv ity , b io d ive rs ity  and 

e nv iro n m e n ta l q u a lity  are im pa c te d  m ore  o r  less (e ffe c ts  are loca ted 

w ith in  th e  o ile d  area and  m ay last fro m  w ee ks  to  years, d e p e n d in g  

on  th e  a ffe c te d  species)

=  C o n ta m in a n ts  levels increase in areas a rou n d  fa c ilitie s  a nd  w e lls ; 

chem ica l p rop e rtie s  and  w a te r  and  s e d im e n t and  q u a lity  are loca lly 

a ffe c te d

=  C hanges in s e d im e n t p rop e rtie s  a ffe c t th e  b e n th ic  h a b ita t q ua lity , in 

tu rn  reduc ing  th e  b io d ive rs ity  o f th e  Im pacted  area 

=  The b o tto m  d is tu rb a n ce  (loca lly) m ay lead to  h a b ita t loss and  fra g ­

m e n ta tio n

=  P rim ary p ro d u c tiv ity  Is like ly  a ffe c te d  loca lly
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Rnnex II
Major human activ ities, associa ted s tresso rs  and potentia l im pacts

cn ecpsystem  properties and assecia ted environm ental issues

DRIVERS  
Uses o f  th e  
M a rin e  
E n v iro n m e n t

PRESSURES 
H u m an  A c tiv ities  o f  
Concern

STRESSORS
(incl. m ain  sources, processes and  p a th w a y s )

ISSUES
Threats  and  im pacts on ecosystem  p ro perties

Tra n spo rta tio n

and

co m m u n ic a tio n s

(i.e ., co rrid o r- 

based uses)

S h ipp ing

(Inc l., cru ise ships and  fe rries)

H arbou rs  and 

sh ipyards fa c ilitie s

C hanne l m a in te n a nce  and 

d re d g in g

C ables and  p ipe lines

- In tro d u c tio n  o f exo tic  species (a lien invasive species) fro m  ba llas t w a te rs  

exchange

- Sew age and  w a s te w a te rs  released fro m  ships, m a in ly  cruise sh ips (as lit tle  

to w n s  m o v in g  in p ris tin e  env iro n m en ts )

- m a rine  m a m m a l harassm ent

- Releases o f co n ta m in a n ts  (e.g. pa in ts , so lven ts, TBT, o il spills, m ost o f  th e  

tim e  m in o r b u t co n tin o u s)

- Result in b o tto m  d is tu rb a n ce  (loca lly) and  increase in suspended  m a tte r  and 

tu rb id ity  (a round )

- physica l d is tu rb a n ce  o f th e  b o tto m

=  B iod ive rs ity  is a ffe c te d  by e xo tic  species: C hanges are expected  in 

th e  c o m p o s itio n  o f  co m m u n itie s  and  tro p h ic  s tru c tu re  

=  M a rin e  e nv iro n m e n ta l q u a lity  is like ly  a ffe c te d  in v is ited  areas 

=  M a y  be im p o r ta n t fa c to r  fo r  species a t risk 

=  A ffe c t th e  w a te r  co lu m n  and  sed im e n ts  q u a lity  a round  

=  Lead to  h a b ita t fra g m e n ta t io n  a nd  loss o f  coasta l seascape in te g r ity  

=  T u rb id ity  m ay lead to  reduce  th e  p rim a ry  p ro d u c tiv ity  loca lly  (and 

te m p o ra rily )

=  H a b ita t fra g m e n ta tio n

Public use o f  th e

coastal

e n v iro n m e n t

(I.e., coastal 

p o p u la tio n s  

and  recrea tiona l 

activ ities)

C oasta l d e ve lo p m e n t 

(e .g . m arinas, coasta l de fence  

in fras truc tu res , to u ris m , coastal 

c ities and  u rban  sp raw l, roads 

and  access to  lit to ra l)

M u n ic ip a l sew age

R ecreationa l fish in g

Eco-tourism (e.g. access to  marine 

protected areas/coastal parks, 

educational activities and w ild life  

observation), boating , kayaking, 

scuba-diving, snorkelling, etc.

- M ay lead to  d is tu rb a n ce , d e g ra d a tio n  o r loss o f coastal h a b ita ts  (inch , fra g ­

ile, sensitive  o r c ritica l hab ita ts )

- Increase in suspended  sed im e n ts  and  tu rb id ity  (loca lly)

- U n trea ted  o r  p a rtia lly  tre a te d  sew age  m ay lead to  exceed safe levels o f 

bacte ria  (co liform is), p a th og e n s , and  disease vecto rs  in coasta l w a te rs , in 

a d d itio n  to  th e  release o f  h ig h  loads o f o rg a n ic  m a tte r and  co n ta m in a n ts

- Selective harvest o f  species m ay a ffe c t th e  b iom ass o f  ta rg e te d  species o r 

p o p u la tio n s ; and  poss ib le  harassm ent o f  ta rg e te d  species and  ind iv idua ls

- H arassm ent o f  m arine  w ild life ; pressures o n  fra g ile  (coasta l) ecosystem s

- Release o f w as te , debris , etc.

=  H a b ita t f ra g m e n ta t io n , o r  h a b ita ts  loss

=  Decrease in ecosystem  diversity, p ro d u c tiv ity  and env iro n m en ta l qua lity  

=  Loss o f coastal landscapes in te g r ity

=  Decrease in p rim a ry  p ro d u c tiv ity  and  In d ire c t Im pacts on  h ig h e r 

tro p h ic  levels

=  In tro d u c tio n  o f  va rious  types o f p o llu ta n ts  m ay have cu m u la tive  

im pac ts  (and even synerg is tic  e ffects) on  local b io ta  and  th e  overa ll 

m a rine  e nv iro n m e n ta l q u a lity  in re la tion  to  issues such as seafood  

qua lity , h a rm fu l a lga l b lo o m s  (HABs), m arine  diseases, and  associ­

a te d  th re a ts  to  h um a n  hea lth  

=  The p ro d u c tiv ity  o f th e  ecosystem  m ay be a ffe c te d  

=  S pec ies /popu la tions  a t risk o r th e ir  c ritica l h a b ita ts  m ay be a ffe c te d  

=  T h re a te n in g  th e  m ost sensitive /exposed species: th is  m ay be an 

Im p o rta n t fa c to r  In re la tion  to  b io d ive rs ity  and  species a t risk issue 

=  The h a b ita t qua lity , inch th e  shore line  in teg rity , m ay be a ffe c te d
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent
h an d b o o k

DRIVERS 
Uses o f  th e  
M a rin e  
E n v iro n m en t

PRESSURES 
H u m an  A c tiv ities  o f  
Concern

STRESSORS
(incl. m ain  sources, processes and  p a th w a y s )

ISSUES
T hreats  and  im pacts on  ecosystem  p ro perties

O thers  sea-based 

ac tiv ities

Energy p ro d u c tio n  (w in d  pow er, 

tides, e tc.)

S u p po rtin g  ac tiv ities : e .g ., 

Research and  m o n ito r in g , 

research &  rescue, surve illance  

and  e n fo rc e m e n t, Ice -b reak ing , 

d e fence , etc.

Ocean d u m p in g

- H arassm ent o f  m a rine  w ild life  (m ig ra to ry  species like fish , seabirds o r  m a ­

rine  m am m als  are p a rticu la rly  vu ln e ra b le

- H arassm ent o f  m a rine  w ild life  by sh ip  tra ff ic , noise, sa m p ling , etc. (e .g ., 

re pe tit ive  ac tiv ities  w ith in  lim ite d  areas)

- Release o f  to x ic  substances o r  m a te ria ls  in deep-sea e nv iro n m en ts ; increase 

th e  level o f  to x ic  co m p o u n d s  in p ris tin e  e nv iro n m en ts

=  S pec ies /popu la tions  a t risk m ay be a ffe c te d  

=  Loss o f  coasta l landscapes/seascapes In te g rity  

=  A d d it io n a l pressures, i.e ., cu m u la tive  im pacts  on  sensitive a n d /o r 

un iq u e  coasta l and  o ffsh o re  ecosystem s (e.g. m angroves, h y d ro th e r­

m al vents , cora l reefs)

=  P o llu tion : C hem ica l p rop e rtie s  o f  s e aw a te r and  s e d im e n t m ay be 

a ffe c te d

"Lo ca lly  non - 

c o n tro lla b le "  

d riv ing  fo rces

G loba l w a rm in g  and  c lim a te  

change

O zone ho le  and  UV ra d ia tio n

L ong -range  tra n s p o rt 

o f p o llu ta n ts

- D irec t Im pacts are sea level rise (w h ich  in tu rn  can lead to  m ore  fre q u e n t 

f lo o d in g  o f  coasta l areas in estuaries and  islands, acce le ra te  erosion  w ith  an 

increase in tu rb id ity , e tc ., change  In w a te r  te m p e ra tu re  and  reg im e sh ifts

- C hange  In UV sp ec tru m  availab le  in su rface  w a te rs  can a ffe c t p rim a rily  

p la n k to n  o rgan ism s, m a in ly  m ic ro -a lgae , w h ic h  need spec ific  w a v e le n g th s  

to  deve lop  b u t are sensitive to  o th e r  h a rm fu l ones

- In tro d u c tio n  o f  a g rea t va rie ty  o f co n ta m in a n ts  in specific  areas fa r  a w a y  

fro m  sources (Incl. rem ote  areas)

=  S ign ifican t p o rtio n s  o f  coastal h a b ita t may be lost o r  degraded , in tu rn  

a ffe c tin g  th e  b iod ivers ity  and  p ro d u c tiv ity  o f th e  coastal ecosystem 

=  Decrease in w a te r  and  h a b ita t q u a lity  

=  Im pact o n  landscapes in te g rity

=  P rim ary p ro d u c tiv ity  m ay be d ire c tly  a ffe c te d  a t large scales, w ith  

d ire c t consequences o n  secondary  and  h ig h e r tro p h ic  levels and 

tro p h ic  s tru c tu re . B iod ive rs ity  m ay be also a ffe c te d  

=  P o llu tion  o f  large  scale m arine  areas; very d if f ic u lt  to  g o  back to  

sources and  k n o w  c o n ta m in a n ts  p a th w a ys  and  processes; seaw ater, 

se d im e n t and  b io ta  q u a lity  (e .g ., b io a c c u m u la tio n  in fo o d  w e b  up  to  

hum ans; h um a n  hea lth  issue) can be a ffe c te d

IOC Manuals and Guides MG 163



Rnnex III
Detailed descrip tion of ecologica l ind icators

E1

Nature 
o f indicator

Relevance

Biological diversity

D e fin it io n
The b io lo g ica l d ive rs ity  (o r b iod ive rs ity ) Is th e  v a r ia b ility  a m o n g  liv ing  o rga n ism s In te rre s tria l, m a rine  and  o th e r  a q u a tic  ecosystem s and  th e  eco log ica l c o m ­

plexes o f w h ic h  th e y  are p a rt; b io d ive rs ity  Includes g en e tic  d iversity, species d ive rs ity  and  ecosystem  diversity.

U n it o f  m easurem ent
B io log ica l data  a t th e  species level (I.e., Ind iv idua ls  and  p o p u la tio n s ), c o m m u n ity  level (e .g ., b io lo g ica l assem blages o f  several species and  ta x o n o m ic  

g roups), as w e ll as sub-species level (ce llu la r m easurem ents).

Purpose
B iod ive rs ity  Is a key c o m p o n e n t o f  th e  overa ll m a rine  ecosystem  hea lth . M o n ito r in g  th is  In d ica to r w il l  c o n tr ib u te  to  th e  assessm ent o f th e  o rg a n iz a tio n  o f 

th e  ecosystem . This assessm ent Is needed to  ensure th a t th e  m a n a g e m e n t o b je c tive  o f  m a in ta in in g  ecosystem  s tru c tu re  Is m et.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
C o n v e n tio n  on  B io log ica l D ivers ity  (CBD) -  U n ited  N ations  E nv ironm enta l P rogram m e (UNEP) (1992 );

CBD Jakarta  M a n d a te  o n  M a rin e  and  C oasta l B iod ive rs ity  (C B D -C on fe rence  o f Parties, 1995).
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

E1

M ethodologica l
description

Biological diversity

U n de rly in g  d e fin it io n s  and concepts
G e n e tic  a n d  species d iv e rs ity : The g e n e tic  d ive rs ity  is th e  "w ith in  species" d ive rs ity  w he re a s  th e  species d ive rs ity  is th e  d ive rs ity  b e tw e e n  species. A l­

th o u g h  tru e  g en e tic  d ive rs ity  m easu rem ents  (e .g ., g en e tic  m arkers like D NA) are fu n d a m e n ta l in a q u a c u ltu re  R&D (e .g ., b ree d ing  s tra ins fo r  best m a rk e t­

ab le  p rod u c ts ), as w e ll as In d isc rim in a tin g  com m erc ia l p o p u la tio n s  fo r  fisheries m a n a g e m e n t purposes (W aples e t a l., 2001 ; M cP herson e t a l., 2 0 0 1 ), m ost 

b io d ive rs ity  Indices th a t are ro u tin e ly  used to  m o n ito r  m arine  b io d ive rs ity  re la te to  species d ive rs ity  (C os te llo  e t a l., 2004).

B io log ica l d ive rs ity  m ay be also g rea tly  a ffe c te d  by th e  In tro d u c tio n  o f Invasive a lien  species. They can lead to  s ig n ific a n t changes In ecosystem  s tru c tu re  and 

fu n c tio n  (see Ind ica to rs  E 4 , E 5, E 7), a nd  m o n ito r in g  th e m  shou ld  be conside red  an In teg ra l p a rt o f  th e  assessm ent o f th re a ts  to  overa ll b iod ivers ity .

Ecosystem  d iv e rs ity : Ecosystem d ive rs ity  m ay be d e fin e d  by th e  va rie ty  o f  a ttr ib u te s  th a t charac terize  an ecosystem  - geo logy, b io logy, ecology, o r  physical 

o c e a n o g ra p h ic  p rope rties .

M ea sure m en t approaches
There  are five  ca tegories  o f m easurem ents  re la ted  to  th e  b io d ive rs ity  In d ica to r: D ivers ity  o f co m m un itie s ;

D ivers ity  o f  p o p u la tio n s ; D ivers ity  o f species; G e n e tic  d ive rs ity ; Invasive species and  pests.

L im ita tio n s  o f th e  in d ic a to r
M o s t b io d ive rs ity  m easu rem ents  fo cu s  on  species d iversity. Very fe w  ind ica to rs  have been deve loped  and  te s te d  fo r  assessing g en e tic  and  ecosystem  

d iversity. A lth o u g h  ecosystem  d ive rs ity  m ay be ca p tu red  by th e  n u m b e r and  d ive rs ity  o f h a b ita t types a nd  fe a tu re s , b io lo g ica l c o m m u n itie s , as w e ll as th e  

va rie ty  o f  physica l o c e a n o g ra p h ic  a ttr ib u te s  th a t charac terize  a m arine  ecosystem , It Is u n like ly  th a t m o n ito r in g  o n ly  h ig h e r levels o f b io d ive rs ity  (species and 

ecosystem  levels) can a de q u a te ly  assess g e n e tic  diversity. T h e re fo re , a co m p le te  b io d ive rs ity  re p o rtin g  and  assessm ent fra m e w o rk  shou ld  Ideally also inc lude  

ind ica to rs  such as g en e tic  m arkers (A ustra lia  D e p a rtm e n t o f  th e  E nv iro n m e n t, 1998). H ow ever, these  types o f m easu rem ents  requ ire  a s tro n g  science su p ­

p o r t and  soph ls tlca te d /co s tly  e q u ip m e n t, w h ic h  are n o t a lw ays available .

Status o f th e  m e th o d o lo g y
See th e  rev iew  o f  C os te llo  e t a l., (2004 ).

A lte rn a tiv e  d e fin itio n s
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Rnnex III
Detailed descrip tion of ecologica l ind icators

E1

Assessment 
o f data

Biological diversity

Data needed to  com p ile  th e  in d ic a to r
To m ake b io d ive rs ity  m easu rem ents  as in fo rm a tiv e  and  re liab le  as possib le , all key co m p o n e n ts  o f  th e  ecosystem  shou ld  be conside red  I.e., m a in  ta x o n o m ic  

g rou p s  in pe la g ic  and  b e n th ic  dom a in s  and  liv ing  in va rious  types o f  h a b ita ts  (see: In d ica to r E9).

M e asu rin g  g e n e tic  d ive rs ity  fo r  IC O M  purposes w il l  n o t necessarily requ ire  costly g en e tic  analysis p e r se because p h e n o ty p ic  m easu rem ents  (i.e ., based on  

m o rp h o lo g ic a l a nd  phys io log ica l a ttr ib u te s , m ost o f  w h ic h  are v is ib le) ac tu a lly  result fro m  b o th  th e  e n v iro n m e n ta l and  g en e tic  in flu e n ce , and  th e re fo re  

can be cons ide red  as accep tab le  proxies fo r  assessing th e  "w ith in  species" d ive rs ity  In th e  m arine  e n v iro n m e n t (C oste llo  e t a l., 2004 ). On th e  o th e r  hand, 

m easu ring  th e  d ive rs ity  o f  species Involves c o u n tin g  th e  n u m b e r o f  ind iv idua ls  o r  th e  re la tive  a b u n d an ce  o f  species w ith in  a g iven  c o m m u n ity  (o r any o th e r 

sam pled  re fe rence  un it). Species richness and  species d o m in a n ce  are th e  s im p les t, m ost usefu l and  also m ost w id e ly  used ind ices o f  d ive rs ity  (C os te llo  e t al., 

2 00 4 ). V ery s im p le  m easu rem ents  such as th e  p resence/absence, d o m in a n ce  (o r evenness o r  ra rity) o f a species In a g iven area m ay be cons ide red  as th e  

firs t ind ic a tio n  o f th e  species diversity.

For ecosystem  d iversity, m ost o f  th e  ecosystem -leve l a ttr ib u te s  and  p rop e rtie s  w il l  be covered by th e  o th e r  e co log ica l ind ica to rs . In th e  m a n a g e m e n t co n te x t, 

these  a ttr ib u te s  m ay be also used as crite ria  fo r  th e  d e lin e a tio n  o f  e co log ica l reg ions, th e  spatia l f ra m e w o rk  and  science-based fo u n d a tio n , fo r  fu r th e r  

im p le m e n tin g  ecosystem -based m a n a g e m e n t (P ow les e t a l., 2004).

Data sources and c o lle c tio n  m ethods
Data Is c o m p lied  fro m  species inven to ries , sam plings , m o n ito r in g  p rog ra m m e s, e tc. The fo cu s  sh ou ld  be on  species o f  in te res t ( in c lu d in g  a lien  species) and 

o f  e co log ica l im p o rta n c e  (keys tone  species), species a t risk, fra g ile  o r  sensitive  species, species exposed to  a spec ific  th re a t, com m erc ia l stocks, e tc. The v a ri­

ous m easu rem ents  o f species d ive rs ity  shou ld  be m o n ito re d  o ve r tim e  to  a llo w  com parison  w ith  re ference sites and  assessm ents o f  changes In b iod ivers ity .

As soon  as invasive species are d e te c te d  w ith in  th e  m a n a g e m e n t area, sys tem atic  m o n ito r in g  Is needed to  assess th e ir  e x te n t and  In fo rm  m anagers and 

s ta ke h o ld e rs  so th a t a p p ro p ria te  m a n a g e m e n t ac tion s  can be ta ke n . H ow ever, m o n ito r in g  o f invasive species, m a in ly  fo r  early w a rn in g  purposes, p resu p ­

poses th a t th e  ind ig en o us  flo ra  and  fauna  are k n o w n  w e ll e no u g h  to  serve as re fe rence  data . A  sys tem atic  tra c k in g  o f  th e  m ost fre q u e n tly  re po rte d  invasive 

species w o r ld w id e , s u p p o rte d  by a lite ra tu re  rev iew  and  k n o w le d g e  a b o u t th e  m a in  vecto rs  and  o p t im u m  eco log ica l co n d itio n s  fo r  th o se  species (In para lle l 

w ith  Ind ica to rs  E8 a nd  E9), can help  address th is  issue.
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E1

Assessment 
o f data

Biological diversity

Analysis and in te rp re ta tio n  o f da ta
It is im p o r ta n t to  deve lop  and  use g e n e tic  d ive rs ity  Ind ica to rs  w ith in  IC O M  to  d e te rm in e  if th e  overa ll goa l o f m a in ta in in g  th e  n a tu ra l resilience o f  th e  

ecosystem  is m e t. M easu ring  ecosystem  d ive rs ity  Im p lies th a t a w id e  va rie ty  o f  a ttr ib u te s  a nd  p rop e rtie s  m ust be ta ke n  In to  co ns id e ra tio n  a t th e  ecosystem  

level. This typ e  o f m e asu re m e n t is like ly one  o f  th e  best a pp roaches to  com e up w ith  a tru ly  in te g ra te d  assessm ent o f  th e  s tru c tu re  and  fu n c tio n  o f  th e  

m arine  ecosystem  as a w h o le .

G raph ica l m e th o ds  m ay be ve ry usefu l to  c o m p le m e n t basic m easurem ents ; th e  m ost c o m m o n  a pp ro a ch  is species a b u n d an ce  curves (e .g ., 'k -d o m in a n c e ' 

curve). The com parison  o f  these curves b e tw e e n  sam p ling  sites o r  a t th e  sam e site  o ve r tim e  m ay be o f  g rea t u t i li ty  in assessing changes in b iod ivers ity .

M e asu rem ents  o f  Invasive species can be s im p ly  early w a rn in g  signa ls (e .g ., presence/absence o f  Invasive species in a g iven area), m ay ind ica te  h o w  Im p o r­

ta n t Is th e  th re a t (e .g ., num ber, d ive rs ity  and  life  h is to ry  o f invasive species), o r  m ay be used to  assess th e  spatia l e x te n t (e .g ., n u m b e r and  coverage o f area 

co lo n ized  by invasive species). In a d d itio n , changes In these  pa ra m e te rs  o ve r t im e  are very usefu l to  assess c u rre n t tre n d s  and  p re d ic t fu tu re  im pacts  on  

th e  th re a te n e d  co m m u n itie s  o r ecosystem . The ro le o f  m a n a g e m e n t is p a rticu la rly  cruc ia l w h e n  it is to  m anage  th e  harvesting  o f liv ing  resources th a t are 

suspected  to  be im pa c te d  by invasive species.

R e p o rtin g  scale and o u tp u t
B iod ive rs ity  is an e m e rg e n t p ro p e rty  o f  th e  ecosystem , i.e ., a p ro p e rty  th a t em erges a t th e  ecosystem  level and  plays a key ro le  in th e  s tru c tu re  and  resilience 

o f  th e  ecosystem  (C ostanza e t a l., 1998). It m ust be th e re fo re  re po rte d  a t as large  as possib le  a scale (i.e ., th e  m a n a g e m e n t area o r la rge r w h e n  possib le). 

Technica l re po rts  fo r  IC O M  purposes shou ld  co n ta in  a b r ie f na rra tive  on  h ig h lig h ts  and  tre n d s  s h o w n  by th e  ind ica to r. S u p p o rtin g  results fro m  associated 

m o n ito r in g  and  m easu rem ents  shou ld  be d isp layed in tab les  (e .g ., species inven to ries), fig u re s  and  g raphs  (s ta tis tics on  species, trends) a nd  m aps (species 

d is tr ib u tio n ). E co log ical Ind ica to rs  repo rts  sh ou ld  be regu la rly  u p d a te d  to  cap tu re  e n v iro n m e n ta l changes, im pacts  o f  a c tiv ities  as w e ll as progress m ade 

(eva lu a tion  o f  th e  IC O M  e ffectiveness) and  fill k n o w le d g e  gaps.
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Detailed descrip tion of ecologica l ind icators

E1

Additional
inform ation

Biological diversity

O rg a n iza tio ns  and  p rog ra m m e s  invo lved  in th e  d ev e lo p m e n t o f th e  In d ica to r

•  A us tra lia  D e p a rtm e n t o f  th e  E n v iro n m e nt, e .g ., re p o rt c ited  In th e  te x t;

•  Census o f M a rin e  Life (C oM L);

•  G loba l Ocean O bserv ing  System  -  C oasta l O ceans O bse rva tion  Panel (GOOS-COOP);

•  H. John  H einz III C en tre , e .g ., The S tate o f th e  N ation 's  Ecosystems (2 0 0 2 )/ C oasts and  Oceans chap te r;

•  In te rn a tio n a l C ounc il fo r  E xp lo ra tion  o f  th e  Sea (ICES), e .g ., th e  p roposed  fra m e w o rk  fo r  m o n ito r in g  th e  sta tus  o f ecosystem  co m po n e n ts . ICES A dv iso ry  

C o m m itte e  o n  Ecosystems (2 00 4 );

•  Jo in t G ro u p  o f  Experts o n  th e  S c ien tific  A spects o f M a rin e  E nv ironm enta l P ro tec tion  (GESAM P), e .g ., A  Sea o f  T roubles (2001 ) by GESAMP and  A d v i­

sory C o m m itte e  on  P ro tec tion  o f  th e  Sea, IM O /FA O /IO C -U N E S C O /W M O /W H O /IA E A /U N /U N E P , Reports and  S tudies No. 70 , 35  p; B io log ica l ind ica to rs

and  th e ir  use in th e  m e asu re m e n t o f  th e  c o n d itio n  o f  th e  m arine  e n v iro n m e n t; (GESAMP R eport No. 55, 1995); The sta te  o f  th e  m arine  e n v iro n m e n t 

(GESAMP R eport n o .39 , 1990);

•  OSPAR C om m iss ion  fo r  th e  P ro tec tion  o f th e  M a rin e  E n v iro n m e n t o f th e  N orth -E ast A tla n tic , e .g ., OSPAR Q u a lity  S tatus Reports series.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

Nature
of indicator

Relevance

M ethodologica l
description

Distribution o f species

D e fin it io n
D is tr ib u tio n  o f  species m ay re fe r to  b o th  th e  spatia l e x te n t and  tro p h ic  level o f  th e  species. In th e  3 -d lm e n s lo n a l m arine  e n v iro n m e n t, th e  spatia l e x te n t 

inc ludes b o th  th e  h o rizo n ta l (d is tance) and  ve rtica l (d e p th ) d is tr ib u tio n s . The tro p h ic  level o f th e  species m ay be cons ide red  as th e  "v e r t ic a l"  p lace  o f the  

species w ith in  th e  m arine  fo o d  w e b .

U n it o f  m easurem ent
B io log ica l data  a t th e  species, p o p u la tio n  and  c o m m u n ity  levels.

Purpose
Species d is tr ib u tio n  Is a key c o m p o n e n t o f  overa ll m arine  ecosystem  hea lth . M o n ito r in g  th is  In d ica to r w il l  c o n tr ib u te  to  th e  assessm ent o f  th e  o rg a n iz a tio n  

o f  th e  ecosystem . This assessm ent Is needed to  ensure  th a t th e  m a n a g e m e n t o b je c tive  o f  m a in ta in in g  th e  ecosystem  s tru c tu re  is m et.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
FAO C ode  o f  C o n d u c t (1 99 5 ); R e y k ja v ik  D ec la ra tion  on  R esponsible Fisheries (2001).

U n de rly in g  d e fin it io n s  and concepts
This in d ic a to r Is based on  th e  over-a rch ing  co n ce p t o f  species as th e  fu n d a m e n ta l u n it o f  life  (CBD, 1992). Species are th e n  q u a n tif ie d  o n  tw o  key d im e n ­

sions: th e  spatia l scale (spatia l d is tr ib u tio n  o f  species In th e  m arine  e n v iro n m e n t) and  in te ra c tio n s  b e tw e e n  species.

M ea sure m en t approaches
There  are tw o  ca tegories  o f  m easu rem ents  re la ted  to  th is  ind ica to r: F lo rlzon ta l d is tr ib u tio n  o f species (i.e ., patch iness, a g g re g a tio n ); ve rtica l d is tr ib u tio n  

(tro p h ic  level) o f species (i.e ., w ith in  th e  fo o d  w eb ).

L im ita tio n s  o f th e  in d ic a to r
U ntil n ow , th e  d e v e lo p m e n t and  use o f  th is  in d ic a to r has been m a in ly  in fisheries m a n a g e m e n t, to  re p o rt o n  th e  s ta tus  and  e co logy o f  com m erc ia l species 

(e .g ., fish  s to ck  assessm ents) o r  o n  to p  p re d a to r-p rey  re la tionsh ips . S c ien tific  in ve s tig a tio n  o n  th e  eco lo g y  o f species a t risk a nd  invasive species Is Increas­

ing . As result, m o s t o f  th e  kn o w le d g e  conce rns  th e  d is tr ib u tio n  o f  com m erc ia l species (fish  and  she llfish ), species a t risk (e .g ., m a rine  m am m als) o r  invasive 

species. Very lit t le  is k n o w n  on  th e  o th e r  g roups  o f species. A lso , th e  spatia l h e te ro g e n e ity  in s c ie n tific  e ffo r ts  m ig h t In tro d u ce  bias in te rm s  o f  com parison  

b e tw e e n  areas (I.e., data  rich versus da ta  p o o r areas). The risk m ay be th a t th e  resu lting  assessm ent o f  th is  in d ic a to r w ill n o t tru ly  re flec t th e  actua l s ta te  o f 

th e  c o m m u n itie s  and  ecosystem s (I.e., In te rm s  o f species d is tr ib u tio n ), b u t th e  resu lt o f  spec ific  in terests  in ce rta in  areas o f th e  m arine  e n v iro n m e n t.

Status o f th e  m e th o d o lo g y

A lte rn a tiv e  d e f in it io n
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Hnnex III
Detailed descrip tion of ecologica l ind icators

E2

Assessment 
o f data

A dd itiona l
in fo rm ation

Distribution o f species

Data needed to  co m p ile  th e  in d ic a to r

Data needed to  co m p ile  th e  species d is tr ib u tio n  are s im ila r to  those  fo r  th e  m e asu re m e n t o f  b io d ive rs ity  (In d ic a to r E1 ). N ote  th a t ve rtica l d is tr ib u tio n  

m easu rem ents  m u s t be done  in c o n ju n c tio n  w ith  tro p h ic  in te ra c tio n s  ( In d ic a to r E5).

Data sources and c o lle c tio n  m ethods
Data sources and  co lle c tio n  m e th o ds  are th e  sam e as fo r  th e  m e asu re m e n t and  m o n ito r in g  o f b iod ivers ity .

Analysis and in te rp re ta tio n  o f  da ta
In ce rta in  areas o r reg ions, th e  lack o f data  sh ou ld  n o t be in te rp re te d  as a lack o f  species, b u t as th e  d ispa rity  o f  s c ie n tific  research and  m o n ito r in g  e f­

fo r ts  o r  loca l/re g io n a l c o m m u n ity  interests.

R e p o rtin g  scale and o u tp u t
Like b iod ivers ity  m easurem ents, th e  repo rtin g  scale shou ld  be as large as possib le, covering  th e  entire  m a na g e m en t area. H owever, w ith in  coastal m a n ­

a ge m e n t areas, w he re  fine-sca le  d is tr ib u tio n  pa tte rns  are observed and deem ed eco log ica lly  im p o rta n t (e .g ., a gg rega tions , patchiness, un ique  hab ita ts , 

s truc tu ra l o r  fu n c tio n a l areas) th e y  shou ld  be clearly ide n tifie d , fo r  exam ple , as b io log ica lly  and  ecolog ica lly  s ign ifica n t areas fo r  fu r th e r  m a na g e m en t actions 

(DFO, 200 4 ) o r even as th e  resulting  im pact o f an ac tiv ity  (e .g., h a b ita t fra g m e n ta tio n , reco lon iza tion  o f  im pacted  substra tes) (see also Ind ica to r E.9).

Technical reports fo r  ICOM  purposes should conta in  a brie f narrative on h igh lights and trends show n by the  indicator. S upporting results fro m  associated m on ito r­

ing and m easurem ents should be displayed in tables (quantita tive  data), figures and graphs (h istogram s, com parisons o f sites o r periods), maps (species d is tribu ­

tion  and patterns), images (e.g., aerial pho tographs fo r  reporting on  marine m am m als o r seabird aggregations). Ecological indicators reports should be regularly 

updated to  capture environm enta l changes, impacts o f activities as w e ll as progress m ade (evaluation o f the  ICOM  effectiveness) and fill know ledge  gaps.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
•  F ifth  In te rn a tio n a l C on fe re n ce  on  th e  P ro tec tion  o f th e  N o rth  Sea. (Bergen D ec la ra tion , 2 002 ). See ECOQOs p roposed  to  th e  N o rth  Sea p ilo t p ro je c t;

•  ICES, e .g ., th e  p roposed  fra m e w o rk  fo r  m o n ito r in g  th e  s ta tus  o f ecosystem  co m po n e n ts . ICES A dv iso ry  C o m m itte e  o n  Ecosystem s (2 00 4 );

•  FAO, e .g ., Fisheries M a n a g e m e n t -  2. The ecosystem  a pp roach  to  fisheries. FAO Technical G u ide lines fo r  Responsib le  Fisheries, 4 , Suppl. 2, FAO, 

Rom e, (2 00 3 ), 112 p.

References
CBD (1992 ). C o n ve n tio n  o n  B io log ica l D iversity -  U n ited  N a tions  E n v iro n m e n t P rogram m e (UNEP).
DFO (2004 ). Identifica tion o f  B iologically and  Ecologically S ignifican t Areas. D e p a rtm e n t o f  Fisheries and  Oceans (C anada), C anad ian  Science A dv iso ry  

S ecretaria t (CSAS), Ecosystem S tatus R eport No. 2 0 0 4 /0 0 6 , 15 p. (re p o rt ava ilab le  a t: w w w .d fo -m p o .g c .c a /c s a s /).
Pow les, H., V e n d e tte , V., S iron, R. and  O 'B oy le , R. (2 00 4 ). P roceedings o f th e  C anad ian  M a rin e  E coregions W o rk s h o p , O tta w a , M arch  2 3 -2 5 , 2 00 4 . De­

p a rtm e n t o f  Fisheries and  Oceans (C anada), C anad ian  Science A d v iso ry  S ecre ta ria t (CSAS) Proceedings Series No. 2 0 0 4 /0 1 6 , 4 7  p. (re p o rt availab le  
a t: w w w .d fo -m p o .g c .c a /c s a s /).

In te rn e t links
ICES: h ttp ://w w w .ic e s .d k /in d e x fla .a s p  

CBD: h ttp ://w w w .b io d iv .o rg /d e fa u lt.s h tm l 

FAO: h ttp :/ /w w w .fa o .o rg
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

Nature
of indicator

Relevance

M ethodologica l
description

Abundance

D e fin it io n
The a b u n d an ce  o f  liv ing  o rga n ism s m ay be expressed as th e  q u a n tity  o f  liv ing  o rga n ism s o r  liv ing  m a tte r  (i.e ., th e  b iom ass, n u m b e r o f ind iv idua ls , n ew  

o rg a n ic  m a tte r p rod u ce d  by m arine  o rgan ism s) th a t is p resen t in a g iven  u n it -  p o p u la tio n , area o r  vo lu m e  o f  w a te r  co lu m n .

U n it o f  m easurem ent
For th is  ind ica to r, th e  fo cu s  is o n  species (ind iv id u a ls  and  p o p u la tio n s ) and  assem blages (c o m m u n itie s  o f species) q u a n tif ie d  re la tive  to  a spatia l (area o r 

v o lu m e ) re ference u n it. It can be expressed as n um bers  o f  ind iv idua ls  (e .g ., in a m arine  m am m al p o p u la tio n ) o r  dens ity  (n u m b e r o f  ind iv idua ls  in a re ference 

v o lu m e  o f  w a te r  co lu m n  (e .g ., n u m b e r o f p la n k to n ic  o rga n ism s /litre ) o r  w ith in  a re fe rence  area o r  u n it (e .g ., n u m b e r o f  b e n th ic  p lan ts  o r  a lgae p e r u n it 

su rface  area).

Purpose
A b u n d a n c e  is a key c o m p o n e n t o f  overa ll m arine  ecosystem  hea lth . M o n ito r in g  th is  in d ic a to r w il l  c o n tr ib u te  to  th e  assessm ent o f  th e  o rg a n iz a tio n  o f th e  

ecosystem . This assessm ent is needed to  ensure th a t th e  m a n a g e m e n t o b je c tive  o f m a in ta in in g  th e  ecosystem  s tru c tu re  is m et.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts

U n de rly in g  d e fin it io n s  and concepts 

M ea sure m en t approaches
There  are th ree  ca tegories  o f  m easu rem ents  re la ted  to  th is  ind ica to r: B iom ass (o f key p o p u la tio n s ); N u m b e r o f ind iv idua ls  (m a rin e  m am m als); D ensity 

(p la n ts , b e n th ic  o rgan ism s).

L im ita tio n s  o f th e  in d ic a to r
This in d ic a to r g ives th e  c u rre n t sn ap sh o t o f  th e  a b u n d an ce  o f  species o r b iom ass p resen t in th e  ecosystem  a t th e  tim e  w h e n  th e  m e asu re m e n t is m ade. The 

a b u n d an ce  can va ry g rea tly  o ve r tim e , e .g ., d e p e n d in g  o n  seasons and  life  cycles, as w e ll as b io lo g ica l and  physical processes like g raz ing  and  p re d a tio n , 

a va ila b ility  o f fo o d , changes in o c e a n o g ra p h ic  p rop e rtie s , e n v iro n m e n ta l c o n d itio n s , etc.

Status o f th e  m e th o d o lo g y

A lte rn a tiv e  d e fin itio n s
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Hnnex III
Detailed descrip tion of ecologica l ind icators

E3

Assessment 
o f data

A dd itiona l
in fo rm ation

Abundance

Data needed to  com p ile  th e  in d ic a to r
The sam e k ind  o f  data  as fo r  o th e r  b io lo g ica l ind ica to rs  is needed to  co m p ile  th e  ind ica to r: a b u n d an ce  is based o n  sc ien tific  data  and  k n o w le d g e  ( inc lu d in g  

local a nd  tra d it io n a l e co log ica l kn o w le d g e ) o n  species, p o p u la tio n s  and  co m m u n itie s  fo u n d  in th e  m a n a g e m e n t area.

Data sources and c o lle c tio n  m ethods
M o s t o f data  w il l  com e  fro m  sys tem atic  m o n ito r in g  p rog ra m m e s  and  surveys. Here aga in , it w il l  like ly  be easier to  co lle c t data  o n  co m m erc ia l species th a n  

o n  species o r  p o p u la tio n s  th a t are n o t d ire c tly  ta rg e te d  by h um an  activ ities.

Analysis and in te rp re ta tio n  o f  da ta
This in d ic a to r is a m easure o f  th e  q u a n tity  o f liv ing  o rg a n ic  m a tte r ava ilab le  to  h ig h e r tro p h ic  levels o r fo r  ha rves ting , b u t g ives no  in d ica tio n  on  h o w  th e  

ecosystem  is s tru c tu re d  o r h o w  it w o rk s . In th is  respect, th e  a b u n d an ce  shou ld  be m o n ito re d  and  in te rp re te d  w ith  o th e r  b io lo g ica l ind ica to rs  o f  ecosystem  

s tru c tu re  (o rg a n iz a tio n ) and  fu n c tio n  (v igou r).

R e p o rtin g  scale and o u tp u t
Since th e  a b u n d an ce  o f  species o r  b iom ass are m easured in a g iven re fe rence  area, it m ay be w ise  to  re p o rt o n  th is  in d ic a to r a t va rious scales o r  th e  m ost 

a p p ro p r ia te  scale based o n  b o th  th e  types o f m e asu re m e n t and  species d is tr ib u tio n  (see: In d ica to r E2). For exam p le , th e  a b u n d an ce  o f m arine  m am m als  

sh ou ld  be m easured w ith in  th e ir  d is tr ib u tio n  area, w h ic h  m ay be even la rg e r th a n  th e  m a n a g e m e n t area; th e  b iom ass o f fish  s tocks w il l  be m easured in 

p o p u la tio n s  o f  in te res t, w ith  th e  scale ad ju s te d  to  th e  scale o f  th e  area fre q u e n te d  by th e  p o p u la tio n , w he re a s  th e  d ens ity  o f  b e n th ic  o rgan ism s m ay be 

re p o rte d  a t f in e r  scales such as a bay, a shellfish  bed , an eelgrass bed, coral o r  sponge  reef.

Technical re po rts  fo r  IC O M  purposes sh ou ld  co n ta in  a b r ie f na rra tive  on  h ig h lig h ts  and  tre n d s  sh o w n  by th e  ind ica to r. S u p p o rtin g  results fro m  associated 

m o n ito r in g  and  m easu rem ents  sh ou ld  be d isp layed in ta b le s  (q u a n tita tiv e  da ta ), fig u re s  and  g raphs (h is tog ra m s, com parisons o f sites o r  pe riods , s ta tis tics, 

trends), m aps (species a b u n d an ce  and  p a tte rn s ), im ages (e .g ., aeria l p h o to g ra p h s  fo r  c o u n tin g  n u m b e r o f  ind iv id u a ls  in m arine  m a m m a l p op u la tio n s ). 

E co log ical in d ic a to r repo rts  sh ou ld  be regu la rly  u p d a te d  to  cap tu re  e n v iro n m e n ta l changes, im pacts  o f  a c tiv ities , as w e ll as progress m ade  (e va lu a tion  o f the  

IC O M  e ffectiveness) and  to  fill k n o w le d g e  gaps.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
See B iod ive rs ity  Ind ica to rs  E1 and  E2

References
See B iod ive rs ity  Ind ica to rs  E1 and  E2 

In te rn e t links
See B iod ive rs ity  Ind ica to rs  E1 and  E2
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

E4

Nature 
o f indicator

Relevance

Production and reproduction

D e fin it io n s
P roduc tion  is th e  fo rm a tio n  o f liv ing  o rg a n ic  m a tte r fro m  basic chem ica ls  like n u tr ie n ts  and  ca rbon  d io x id e  (p rim a ry  p ro d u c tio n  by p lan ts ) o r  th e  tra n s fo rm a ­

tio n  o f  vege ta l m a tte r in to  an im a l m a tte r  (secondary p ro d u c tio n ).

R ep ro d uc tio n  is th e  na tu ra l process th a t ensures life  and  c o n t in u ity  o f  species. This gene ric  te rm  inc ludes several associa ted  b io lo g ica l concep ts  (e .g ., life 

stages, surviva l ra te, m ean g e n e ra tio n  tim e ) th a t re fe r to  im p o r ta n t processes o r p rop e rtie s , w h ic h  all have a key role a t ce rta in  pe riods o f th e  life  cycle and 

w h ic h  m anagers m ay w a n t  to  cons ide r fo r  assessing ecosystem  fu n c tio n in g .

U n it o f  m easurem ent
M e asu re m e n t is co n d u c te d  a t species, p o p u la tio n  o r c o m m u n ity  levels.

Purpose
P roduc tion  and  re p ro d u c tio n  are key co m p o n e n ts  o f overa ll ecosystem  hea lth . M o n ito r in g  th is  in d ic a to r w ill c o n tr ib u te  to  th e  assessm ent o f  th e  v ig o u r  o f 

th e  ecosystem . This assessm ent is needed to  ensure  th a t th e  m a n a g e m e n t o b je c tive  o f  m a in ta in in g  th e  ecosystem  fu n c tio n  is m e t.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
CBD ( 1 9 9 2 ) - UNEP.
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Rnnex
Detailed descrip tion of ecologica l ind icators

Production and reproduction

M ethodolog ica l U n de rly in g  d e fin it io n s  and concepts
description Prim ary p ro d u c tio n  fo rm s  th e  basis o f  m a rin e  fo o d  chains. In th e  m a rin e  e n v iro n m e n t, p h o to s y n th e tic  o rga n ism s , m a in ly  th e  p h y to p la n k to n  in th e  p e ­

lag ic  d o m a in  and  m acroa lg ae  In th e  b e n th o s , p ro d u c e  liv in g  o rg a n ic  m a tte r  - fro m  n u tr ie n ts  and  ca rb o n  d io x id e  -  th a t Is ava ila b le  to  se con d a ry  p ro d u c ­

ers. From an ecosystem  h ea lth  p o in t o f  v iew , p rim a ry  p ro d u c tio n  sh ou ld  be assessed in te rm s  o f  b o th  th e  q u a n t ity  (e .g ., b iom ass o f  p h y to p la n k to n )  and  

q u a lity  (e .g ., species c o m p o s itio n  In a lg a l c o m m u n itie s ). C h lo ro p h y ll-a  c o n c e n tra tio n  In th e  w a te r  c o lu m n  is th e  m o s t c o m m o n ly  used s u rro g a te  to  q u a n ­

t i fy  p h y to p la n k to n  a b u n d a n c e  (see a lso In d ic a to r E3). In th e  b e n th o s , th e  b iom ass o f  m a croa lg ae , as w e ll as th e  g ro w th  and  p ro d u c tio n  ra tes, is o fte n  

m easu red  to  assess th e  p rim a ry  p ro d u c tio n  ava ilab le  to  consum ers . P rim ary p ro d u c tio n  m ay be d ras tica lly  a lte re d  w h e n  th e  p h y to p la n k to n ic  c o m m u n ity  

is u n b a la n ce d , e .g ., by an excess o f  n u tr ie n ts  (e u tro p h ic a t io n ) , w h ic h  m ay lead to  c a ta s tro p h ic  even ts  like  " re d  tid e s "  and  "h a rm fu l a lga l b lo o m s " , o r  by 

c o n ta m in a n ts  (see: In d ic a to r E8).

A n  excess o f n u tr ie n ts , o r  changes in th e  re la tive  a m o u n ts  o f  d if fe re n t n u tr ie n ts  can s tim u la te  th e  g ro w th  (and possib ly in tense b loom s) o f p h y to p la n k to n  

species, p ro d u c in g  th e  w e ll k n o w n  " re d - t id e s " . A  fe w  p h y to p la n k to n ic  species p rod u ce  to x ins ; th e ir  b lo o m s  are ca lled "h a rm fu l a lga l b lo o m s " (HABs).

These b io -to x in s  can a ccum u la te  in shellfish  and  po ison  an im a ls  o r peop le  w h o  ea t th e m . There are ind ica tion s  th a t HABs are increasing  w o r ld w id e  (GESA- 

MP, 2001a ). Because h igh  c o n c e n tra tio n s  o f to x ins  can a ccu m u la te  th ro u g h  th e  fo o d  cha in , especia lly in th e  flesh  o f  f i lte r- fe e d e r o rgan ism s, HABs im pa c t on  

o th e r  o rgan ism s (In d . hum ans), and  m ay be ve ry  h a rm fu l w h e n  to x ins  invo lved  are p a ra ly tic , am nesic , o r  d ia rrh e ic  she llfish  p o iso n in g .

Secondary p ro d u c tio n  Is ach ieved by Z o o p la n k to n  in th e  p e lag ic  d o m a in , and  filte r- fe e d in g  and  g raz ing  o rgan ism s In th e  b e n th o s  th a t tra n s fo rm  th e  p rim a ry  

p ro d u c tio n  in to  o rg a n ic  m a tte r, w h ic h  Is th e n  ava ilab le  to  h ig h e r tro p h ic  levels.

M ea sure m en t approaches
There  are th re e  m a jo r ca tegories  o f  m easu rem ents  re la ted  to  th is  ind ica to r: P rim ary p ro d u c tio n : q u a n tity  (b iom ass) a nd  q u a lity  (e .g ., HABs); Secondary 

p ro d u c tio n  (e .g ., Z o o p la n k to n , Inve rteb rates);

R ep ro d uc tio n  param ete rs : i.e., m easuring  life  h is to ry  stage (In re la tio n  to  g e n e tic  d ive rs ity  m easurem ents ; In d ica to r E1), re p ro d u c tio n  success (e .g ., fe cu n d ity , 

m a tu rity , sex ra tio ), su rv ivo rsh ip  (e .g ., sp a w n in g  surviva l rates), lo n g e v ity  (e .g ., m ean g e n e ra tio n  tim e  o f  p op u la tio n s ).

L im ita tio n s  o f th e  in d ic a to r
W h e n  using such Ind ica to rs  fo r  m a n a g e m e n t purposes, it is im p o r ta n t to  keep in m ind  th a t m ost o f  these m easu rem ents  are a c tu a lly  in d ire c t m easures 

and  prox ies to  assess m arine  p rod u c tiv ity . A lso , It sh ou ld  be stressed th a t b o th  p ro d u c tio n  and  re p ro d u c tio n  are n a tu ra l processes th a t ca n n o t be m anaged  

d irectly. T h e re fo re , IC O M  shou ld  n o t use m a n a g e m e n t o b jec tives  based on  these ind ica to rs  a nd  types o f m easu rem ents  (e .g ., p r im a ry  p ro d u c tio n , s p a w n ­

ing surviva l rates) w h e n  im p le m e n tin g  an ecosystem  a pp roach  to  m a n a g e m e n t (DFO, 2004 ). The m a n a g e m e n t o f a c tiv ities  th a t m ay have Im pacts on  these 

ecosystem  p rop e rtie s  and  processes, In tu rn , w il l  h o p e fu lly  resu lt in m a in ta in in g  these key ecosystem  p rope rties .

Status o f th e  m e th o d o lo g y  

A lte rn a tiv e  d e fin itio n s
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

E4

Assessment
data

Production and reproduction

Data needed to  com p ile  th e  in d ic a to r
V arious  types o f data  are needed, such as on:

•  P h y to p la n k to n  a nd  b e n th ic  p lan ts  and  a lgae (p rim a ry  p ro d u c tio n ); th e  occurrence , frequency, in te n s ity  and  d u ra tio n  o f ca ta s tro p h ic  events such as red- 

tldes  o r  HABs In th e  IC O M  area o ve r tim e ;

•  Z o o p la n k to n  a nd  b e n th ic  inve rte b ra te s  (secondary p ro d u c tio n );

•  Species and  p o p u la tio n s  in h ig h e r tro p h ic  levels (re p ro d u c tio n  param ete rs).

Data sources and c o lle c tio n  m ethods
As a resu lt o f  p rogress in d ev e lo p m e n t o f  re m o te  sensing and  sa te llite  im age ry  te ch n o lo g ie s , ch lo ro p h y ll-a  and  su rface  w a te r  c o lo r are th e  s tandard  sur­

ro ga te  fo r  assessing p rim a ry  p ro d u c tiv ity  In m arine  and  coasta l su rface  w a te rs . C h lo ro p h y ll-a  and  w a te r  c o lo r m aps p ro d u ce d  fro m  sa te llite  im age ry  are 

increas ing ly  availab le  w o r ld w id e  w h ile  data  m a n a g e m e n t n e tw o rk s  and  g lo b a l obse rv ing  system s like GOOS are be ing  deve loped  and  are n o w  accessed by 

an increasing n u m b e r o f  users and  s ta ke h o ld e rs  invo lved  in IC O M  in itia tives.

For HABs, m o n ito r in g  and  surveys p ro g ra m m e s  sh ou ld  be set up In all coasta l areas since th e  p o te n tia l fo r  HABs is fo u n d  everyw he re , w ith  an increase in 

occurrences o f  b lo o m s  and  closures o f  im pa c te d  areas (shellfish  beds, a q u a cu ltu re  sites) w o r ld w id e  (GESAMP, 2001 a).

Analysis and in te rp re ta tio n  o f da ta
S im u ltaneous ly  m easuring  p rim a ry  and  secondary p ro d u c tio n  gives th e  data  to  assess th e  e ffic ie n cy  o f energy  tra n s fe r b e tw e e n  lo w e r tro p h ic  levels, p ro v id ­

ing an ind ic a tio n  a b o u t ecosystem  s tru c tu re  and  fu n c tio n in g , and  b io lo g ica l re la tio n sh ip s  ( in d ic a to r E5).

R e p o rtin g  scale and o u tp u t
The re p o rtin g  scale fo r  th is  in d ic a to r varies g rea tly  since it has to  ca p tu re  b io lo g ica l u n its  (species a nd  p o p u la tio n s ) and  fu n c tio n s  (p ro d u c tio n  and  re p ro d u c ­

tio n ), and  shou ld  be scaled w ith in  a spatia l fra m e w o rk , I.e., d is t in c tio n  b e tw e e n  pe la g ic  and  b e n th ic  dom a ins , o r  based o n  large-sca le  b io lo g ica l p a tte rn s  

(Pow les e t a l., 2004).

Technica l re po rts  fo r  IC O M  purposes shou ld  co n ta in  a b r ie f na rra tive  on  h ig h lig h ts  and  tre n d s  s h o w n  by th e  ind ica to r. S u p p o rtin g  results fro m  associated 

m o n ito r in g  and  m easu rem ents  shou ld  be d isp layed in tab les  (q u a n tita tiv e  data ), fig u re s  and  g raphs (h is tog ra m s, com parisons o f sites o r pe riods, trends), 

m aps (e .g ., p r im a ry  p ro d u c tio n  pa tte rn s ), Im ages (sa te llite  im age ry  p ro v id in g  s e aw a te r c o lo r  and  ch lo ro p hy ll-a  c o n te n t). Ecolog ical Ind ica to rs  re po rts  shou ld  

be regu la rly  u pd a te d  to  ca p tu re  e n v iro n m e n ta l changes, im pacts  o f ac tiv it ie s  as w e ll as progress d on e  (eva lu a tion  o f  th e  IC O M  e ffectiveness) and  fill k n o w l­

edge  gaps.
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Hnnex III
Detailed descrip tion of ecologica l ind icators

E4

Additional
inform ation

Production and reproduction

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
•  E nv ironm enta l Ind ica to rs  fo r  N a tiona l S tate o f th e  E n v iro n m e n t R epo rting . A u s tra lia : S tate o f th e  E n v ironm ent. See th e  E nv ironm enta l In d ica to r R eport 

on  Estuaries and  th e  Sea (1 99 8 ), 8 0  p;

•  E uropean E n v iro n m e nt A g e ncy  (EEA) E nv iro n m e nta l S ignals. A  series o f repo rts  pub lishe d  since 2 0 0 0 , e .g ., B enchm ark ing  th e  M ille n n iu m  (2 00 2 ), C h a p ­

te rs  on  Fisheries, In land  a nd  C oasta l W a te rs . See also th e  EEA Signals 2 0 0 4 : A n  EEA u pd a te  o n  se lected Issues;

•  F ifth  In te rn a tio n a l C on fe re n ce  on  th e  P ro tec tion  o f th e  N o rth  Sea. (Bergen D ec la ra tion , 2 002 ). See ECOQOs fra m e w o rk  p roposed  to  th e  N o rth  Sea p ilo t 

p ro jec t;

•  GOOS-COOP;

•  H ea lth , Ecolog ical and  E conom ic D im ensions (HEED) o f th e  G loba l C hange  P rogram m e, e .g ., M a rin e  ecosystem s: E m erging  diseases as Ind ica to rs  o f 

c h a n g e - Year o f  th e  Oceans Special R eport (1 99 8 ), 7 8  p;

•  H. John  H einz III C enter, e .g ., The S tate o f  th e  N ation 's  Ecosystems (2 00 2 ), ch a p te r o n  C oasts and  Oceans;

•  In te rgovernm enta l O ceanograph ic  C om m iss ion- UN Educational, Scientific  and C ultu ra l O rgan iza tion  (IOC-UNESCO), e.g., A  reference guide  on  th e  use o f 

Indicators fo r  In tegra ted  coastal m anagem en t (2003). IOC In co llabora tion  w ith  DFO, CSMP and NOAA. M anuals and Guides 45 , IC AM  Dossier no .1 , 127 p;

•  ICES, e .g ., p roposed  fra m e w o rk  fo r  m o n ito r in g  th e  s ta tus  o f  ecosystem  co m po n e n ts . ICES A d v iso ry  C o m m itte e  o n  Ecosystems (2 00 4 );

•  GESAMP and  A d v iso ry  C o m m itte e  o n  P ro tec tion  o f  th e  Sea, IM O /FA O /IO C -U N E S C O /W M O  /W H O /IA E A /U N /U N E P ;

•  OSPAR C om m iss ion  fo r  th e  P ro tec tion  o f th e  M a rin e  E n v iro n m e n t o f th e  N orth -E ast A tla n tic . See th e  Q u a lity  S tatus R eport series.

References
DFO (2004 ). H abita t Status Report on Ecosystem Objectives. D e p a rtm e n t o f  Fisheries and  O ceans (C anada) -  C anad ian  Science A d v iso ry  Secreta ria t (CSAS), 

H ab ita t S tatus R eport No. 2 0 0 4 /0 0 1 . 11 p. (re p o rt ava ilab le  a t: w w w .d fo -m p o .g c .c a /c s a s /);
GESAM P (2001a ). A  Sea o f  Troubles. GESAMP and  A d v iso ry  C o m m itte e  o n  P ro tec tion  o f th e  Sea, IM O /FA O /IO C -U N E S C O /W M O /W H O /IA E A /U N /U N E P , 

Reports a nd  S tudies No. 70 , 35  p;
Pow les, H., V e n d e tte , V., S lron, R. and  O 'B oy le , R. (2 00 4 ). P roceedings o f th e  C anad ian  M a rin e  E coreglons W o rk s h o p , O tta w a , M arch  2 3 -2 5 , 2 00 4 . D e p a rt­

m e n t o f  Fisheries and  Oceans (C anada), C anad ian  Science A d v iso ry  Secreta ria t (CSAS) P roceed ings Series No. 2 0 0 4 /0 1 6 , 47  p. (re p o rt ava ilab le  a t: w w w . 
d fo -m po .gc .ca /csas/).

In te rn e t links
CBD: h ttp ://w w w .b lo d lv .o rg /d e fa u lt.s h tm l

EEA: h ttp ://e e a .e u ro p a .e u /

John H einz C en te r: h ttp :/ /w w w .h e ln z c tr .o rg

GOOS: h ttp ://lo c .u n e s c o .o rg /g o o s /

ICES: h ttp ://w w w .lc e s .d k /ln d e x fla .a s p

IOC-UNESCO: h ttp ://lo c .u n e s c o .o rg

OSPAR: h ttp ://w w w .o s p a r.o rg
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

Nature
of indicator

Relevance

M ethodologica l
description

Trophic interactions

D e fin it io n
Troph ic  in te ra c tio n s  essentia lly  re fe r to  th e  tro p h ic  links (e .g ., p red a to rs -p rey ) b e tw e e n  all o rga n ism s In th e  ecosystem , w he re a s  th e  tro p h ic  s tru c tu re  Is th e  

w a y  th e  a rch ite c tu re  o f  th e  m arine  fo o d  w e b  (tro p h ic  chains) Is des igned . T roph ic  In te ra c tio ns  are essentia l In m a in ta in in g  th e  s tru c tu re  and  fu n c tio n  o f th e  

ecosystem , as w e ll as ecosystem  p rop e rtie s  such as p ro d u c tiv ity  and  resilience.

U n it o f  m easurem ent
Species (Ind iv idua ls  and  p o p u la tio n s ) and  c o m m u n ity  levels.

Purpose
Troph ic  In te ra c tio ns  are a key c o m p o n e n t o f  overa ll m arine  ecosystem  hea lth . M o n ito r in g  th is  In d ica to r w il l  c o n tr ib u te  to  th e  assessm ent o f  th e  v ig o r o f th e  

ecosystem . This assessm ent Is needed to  ensure th a t th e  m a n a g e m e n t o b je c tive  o f m a in ta in in g  th e  ecosystem  fu n c tio n  Is m et.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
FAO C ode  o f  C o n d u c t (1 99 5 )

U n de rly in g  d e fin it io n s  and concepts
Trophic s truc tu re  and  In te ractions can be characterized by th e  n um b e r o f tro p h ic  levels In selected m arine  fo o d  w eb s  (prey level, predator-1 level, p redator-2  

level, e tc.) and n u m b e r o f key species In each o f these tro p h ic  levels (n u m b e r o f prey species, n u m b e r o f predator-1 species, n um b e r o f p reda to r-2  species, etc.).

M ea sure m en t approaches
There  are fo u r  ca tegories  o f m easu rem ents  re la ted  to  th is  In d ica to r: C o m p le x ity  o f fo o d  w e b  (tro p h ic  levels and  In te ra c tio ns  b e tw e e n  and  w ith in ) ; Key 

p red a to r-p re y  re la tionsh ips ; K eystone species; Size spectra  (I.e., n u m b e r o f Ind iv idua ls  a t g iven  w e ig h t o r  leng th ).

L im ita tio n s  o f th e  in d ic a to r
A lth o u g h  th is  Ind ica to r Is the o re tica lly  usefu l fo r  ca p tu rin g  overa ll ecosystem  s truc tu re  and fu n c tio n , m easurem ents w ill likely be d if f ic u lt to  achieve (com plex ity  

o f m arine  fo o d  w e b ) o r to  be used In ecolog ica l assessments, In te rm s  o f s ign ificance  and  re liab ility  o f  results. This Ind ica to r m o n ito rs  ecosystem  p rope rties  th a t 

are n o t d irec tly  und e r m a na g e m en t con tro l. T ha t m eans th a t th e  result and  e ffectiveness o f m a na g e m en t ac tions  fo r  m a in ta in in g  tro p h ic  In te ractions In the  

IC O M  area w ill be observed Indirectly, p rob a b ly  a fte r  a long  e nough  period  o f tim e  th a t w ill depend  on  th e  com p lex ity  o f In te ractions, Im portance  o f Im pacts 

(e .g ., by fish in g ) and  resilience o f th e  ecosystem . On th e  o th e r  hand , If an ac tiv ity  has an Im pact o n  th e  tro p h ic  s truc tu re  and  In te ractions (e .g., over-fish ing  o f 

fo ra g e  species, In tro d u c tio n  o f exo tic  species), the re  w o u ld  p rob a b ly  be a tim e  lag be fo re  th is  In d ica to r show s s ign ifica n t changes to  a le rt m anagers.

Status o f th e  m e th o d o lo g y

A lte rn a tiv e  d e fin itio n s
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Hnnex III
Detailed descrip tion of ecologica l ind icators

E5

Assessment 
o f data

A dd itiona l
in fo rm ation

Trophic interactions

Data needed to  com p ile  th e  in d ic a to r
In o rde r to  assess the  com plex ity  o f th e  fo o d  w e b , m easurem ent w ill have to  capture species In teractions w ith in  and betw een  tro p h ic  levels. To achieve this, 

m easurem ents w ill have to  be d iversified, focusing  on  key groups o f species th a t are representative o f th e  fo o d  w e b  and ecosystem structure , such as predators, 

th e ir prey, and m id -trop h ic  levels like fo rage  species, e.g., the  presence and abundance o f to p  predators, Iden tifica tion  o f fo rage  species, size spectra In each tro p h ic  

level, Inventory o f d om in a n t species In given b io log ica l com m un ities, average w e ig h t and average/m axim um  leng th  o f th e  fish co m m un ity  (Ind. the  p ro p o rtio n  o f 

large fish), abundance o f a lte rna te  preys fo r  a given species o f Im portance, p reda to r-induced  m o rta lity  rates on  key prey popu la tions, b iom ass o f key dependan t 

p redators fo r  a given prey species, d ie t com pos ition  (e.g., Index o f d ie t com plexity) o f species o f Interests (e.g., species a t risk, m arine m am m als), etc.

Data sources and c o lle c tio n  m ethods
Fish c o m m u n itie s , m a in ly  com m erc ia l fish  stocks, are a m o n g  th e  m ost Investiga ted  co m p o n e n ts  o f  m a rine  and  coasta l ecosystem s. Because o f soc ioeco ­

n o m ic  reasons, m o n ito r in g  and  s to ck  assessm ents fo r  fisheries m a n a g e m e n t purposes have p rod u ce d  lo n g -te rm  and  co n tin u o u s  series o f da ta . W ith  the  

Increasing In te rest fo r  conse rva tion  (e .g ., species a t risk, m a rine  p ro te c te d  areas), o ne  can also expect to  g e t In fo rm a tio n  o n  n on -co m m e rc ia l species and 

th e ir  t ro p h ic  In te ra c tio ns  w ith  o th e r  ecosystem  co m po n e n ts .

Analysis and in te rp re ta tio n  o f  da ta

R e p o rtin g  scale and o u tp u t
M easu rem ents  a nd  use o f th is  In d ica to r sh ou ld  be d one  a t large  spatia l scales (I.e., p ro b a b ly  a t th e  m a n a g e m e n t area scale o r even larger) to  ensure th a t all 

tro p h ic  In te ra c tio ns  w ith in  th e  fo o d  w e b  are ca p tu red  and  processes such as p o p u la tio n s  dynam ics are like ly to  d o m in a te  o ve r e x trins ic  ( f in e r scale) fa c to rs  

like m ig ra tio n  (DFO, 2004).

Technical re po rts  fo r  IC O M  purposes sh ou ld  co n ta in  a b r ie f na rra tive  on  h ig h lig h ts  and  tre n d s  sh o w n  by th e  Ind ica tor. S u p p o rtin g  results fro m  associated 

m o n ito r in g  and  m easu rem ents  sh ou ld  be d isp layed In ta b le s  (q u a n tita tiv e  da ta ), fig u re s  and  g raphs ( f lo w  ch a rt figu res ), m ode ls  ( fu n c tio n a l m o de l o f  th e  

ecosystem , co nce p tu a l m o de l o f  th e  fo o d  w eb ). Ecolog ical Ind ica to rs  repo rts  shou ld  be regu la rly  u p d a te d  to  ca p tu re  e n v iro n m e n ta l changes, Im pacts o f 

a c tiv itie s , as w e ll as progress m ade (e va lu a tion  o f th e  IC O M  e ffectiveness) and  f ill k n o w le d g e  gaps.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
•  Fifth In ternational C onference on the  Protection o f the  North  Sea. (Bergen Declaration, 2002). See ECOQOs fra m e w o rk  proposed to  the  North  Sea p ilo t project;

•  FAO, e.g., Fisheries M anagem ent - 2 .  The ecosystem approach to  fisheries. FAO Technical Guidelines fo r  Responsible Fisheries, 4, Suppl. 2, Rome (2003), 112 p;

•  ICES, e .g ., P roposed fra m e w o rk  fo r  m o n ito r in g  th e  sta tus  o f  ecosystem  co m po n e n ts . ICES A d v iso ry  C o m m itte e  on  Ecosystems 2 0 0 4  R eport.

References
DFO (2004 ). H abita t Status Report on Ecosystem Objectives. D e p a rtm e n t o f  Fisheries and  O ceans (C anada) -  C anad ian  Science A d v iso ry  Secreta ria t (CSAS), 

H ab ita t S tatus R eport No. 2 0 0 4 /0 0 1 . 11 p. (re p o rt ava ilab le  a t: w w w .d fo -m p o .g c .c a /c s a s /).
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

Nature
of indicator

Relevance

M ethodologica l
description

M o rta lity

D e fin it io n
M o rta lity  o f  m a rine  o rgan ism s th a t results In a decrease In n um b e rs  o f Ind iv idua ls  o r  In th e  b iom ass o f p o p u la tio n s . In ex trem e  cases, massive m o rta litie s  

m ay lead to  th e  d e p le tio n  o f  e n tire  p o p u la tio n s  and  p lace these species a t risk o f e x tin c tio n  (see also In d ica to r E7).

U n it o f  m easurem ent
M e asu rem ents  a t th e  sp ec le s /p o pu la tlon  level.

Purpose
M o rta lity  Is a key c o m p o n e n t o f  o vera ll m a rine  ecosystem  hea lth . M o n ito r in g  th is  In d ica to r w il l  c o n tr ib u te  to  th e  assessm ent o f th e  v ig o r o f th e  ecosystem . 

This assessm ent Is needed to  ensure th a t th e  m a n a g e m e n t o b je c tive  o f m a in ta in in g  th e  ecosystem  fu n c tio n  Is m e t.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
CBD (1 99 2 ) -  UNEP; FAO C ode  o f C o n d u c t (1 99 5 ); R e y k ja v ik  D ec la ra tion  o n  R esponsible Fisheries In th e  M a rin e  Ecosystem (2 00 1 ); A g re e m e n t o n  th e  C o n ­

v e n tio n  and  M a n a g e m e n t o f  S tra d d lin g  Fish S tocks and  H igh ly  M ig ra to ry  Fish S tocks, UNFA (UNCLOS, 1995 ); In te rn a tio n a l H igh  Seas Task Force to  address 

Illega l, U nre p o rte d  and  U n re g u la te d  (IUU) fish in g  o n  th e  h igh  seas (OECD, 2003).

U n de rly in g  d e fin it io n s  and concepts
In th e  m arine  e n v iro n m e n t, m o rta lity  m ay be caused by n a tu ra l p re d a tio n , change  In e n v iro n m e n ta l c o n d itio n s , harvesting  o r  fis h in g . W h e n  th e  cause o f 

m o rta lity  Is u n k n o w n , usually It Is ca lled 'u nu su a l m o rta lity ' (e .g ., s tra n d in g  o f m arine  m am m als ; mass m o rta litie s  o f fish ), a lth o u g h  In m ost cases, changes 

In e n v iro n m e n ta l c o n d itio n s , Inc lud in g  p o o r w a te r  q ua lity , are th e  like ly cause, w he re a s  m o rta lity  o f  n o n -ta rg e t species caused by fish in g  (fishery  by-ca tch ) 

w il l  be re po rte d  as " In c id e n ta l m o rta lity " .

M ea sure m en t approaches
There  are th ree  ca tegories  o f  m easu rem ents  re la ted  to  th is  In d ica to r: Fishing m o rta lity ; Inc iden ta l m o rta lity  (by-ca tch ); N a tu ra l m o rta lity  (p re d a tio n ); O the r 

causes (Incl. u n k n o w n  and  p o o r e n v iro n m e n ta l co nd itio ns ).

L im ita tio n s  o f th e  in d ic a to r
In co n tra s t to  f ish in g  m o rta lity , w h ic h  has been w e ll d oc u m e n te d  fo r  obv io u s  reasons, very l it t le  Is k n o w n  on  th e  o th e r  ca tegories  o f m o rta lity , w h ic h  w ill 

like ly  be a w eakness In using th is  Ind ica tor.

Status o f th e  m e th o d o lo g y

A lte rn a tiv e  d e fin itio n s
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Detailed descrip tion of ecologica l ind icators

E6

Assessment 
o f data

M o rta lity

Data needed to  com p ile  th e  in d ic a to r
Sta tis tics o f m a jo r com m erc ia l fish  and  she llfish  species, as w e ll as o f recrea tiona l f ish in g  w h e re  It Is an Im p o rta n t ac tiv ity , w il l  be needed, e .g ., q u a n tity  o f  

ta rg e t species landed  expressed in m a rke t va lue  o r  vo lu m e  (e .g ., tones/year), size spectra  (i.e ., n um bers  o f fish  a t le n g th /w e ig h t in ca tch ) a n d /o r a g e -le n g th  

re la tionsh ips . A lso , pa ram e te rs  used fo r  fisheries  m a n a g e m e n t (e .g ., M a x im u m  Susta inab le  Y ie ld , f le e t capacity, types o f gears) w ill be g o o d  su rroga tes  fo r  

assessing fish in g  m o rta lity  (see so c io e co no m ic  Ind ica tors). In a d d itio n , it w o u ld  be w ise  to  co lle c t da ta  on  by-ca tch  and  discards to  assess im pacts  o f  local 

f ish in g  practices o n  ecosystem  p ro d u c tiv ity  (E4) and  w a te r  q u a lity  (E8).

U nusua l m o rta litie s  can be g oo d  ind ica to rs  o f  overa ll ecosystem  hea lth . The assessm ent o f unusua l m o rta litie s  sh ou ld  inc lude  species a ffe c te d , n u m b e r and 

fre q u e n c y  o f events, n u m b e r o f  ind iv idua ls  Invo lved p e r even t, w h e th e r  th e y  are species a t risk, etc.

Data sources and c o lle c tio n  m ethods
M o n ito r in g  th is  In d ica to r sh ou ld  fo cu s  on  species harvested  by com m erc ia l and  recrea tiona l f is h in g , as w e ll as n o n -ta rg e t species fre q u e n tly  ca u g h t, fo ra g e  

species and  species o f In te rest (keys tone  species, species a t risk). F lsherles-rela ted data  m ay com e fro m  " a t  sea" surveys and  lan d ing  records. In th e  absence 

o f  any  m o n ito r in g  da ta  to  s u p p o rt fish e ry  science and  s to ck  assessm ents, land ings  (in te rm s  o f  vo lu m e  o r  va lue ) and  fish in g  e ffo r ts  (e .g ., n u m b e r o f vessels, 

types and  n u m b e r o f  nets, gear, e tc .) m ay be a usefu l p roxy  to  assess th e  q u a n tity  o f  resources harvested  in th e  m a n a g e m e n t area and  in tu rn , th e  fish in g  

m o rta lity ; it m ay be an in d ic a tio n , a lth o u g h  Ind irect, o f  th e  s ta tus  o f  local fisheries and  fish  stocks. M o rta lity  m easu rem ents  w il l  be also usefu l to  assess the  

re p ro d u c tive  s ta tu s  and  success o f p o p u la tio n s  (In d ic a to r E5), e .g ., by ca lcu la ting  species size spectra , age/size s tru c tu re  o f p o p u la tio n s , age a t m a tu rity , 

e a rly -life  h is to ry  surviva l ra te , sp a w n in g  b iom ass, m o rta lity  ra te, etc. Both  m o rta lity  and  re p ro d u c tio n  In d ica to rs  have close e n o u g h  m easu rem ents  and  data 

sh ou ld  be th e re fo re  co llec ted  a nd  in te rp re te d  in an in te g ra te d  assessm ent co n te x t.

Analysis and in te rp re ta tio n  o f  da ta
This ind ica to r shou ld  be m o n ito re d  in para lle l w ith  th e  o th e r  b io log ica l ind ica to rs invo lv ing  co m m on  (o r com p lem enta ry ) m easurem ents on  ecosystem  struc tu re  

and  fu n c tio n  - d iversity (E1), d is tr ib u tio n  (E2) and abundance  (E3) and  tro p h ic  in te rac tions  (E5) - because any change  In m o rta lity  pa tte rns , w h a te v e r th e  cause, 

w ill have a d irec t im pact on  these properties. In th is  respect, it w il l be im p o rta n t to  consider th is  set o f  b io log ica l ind ica to rs w ith in  an In teg ra ted  assessment 

fra m e w o rk , to  address Inhe ren t unce rta in ties  and  science gaps on  b io log ica l in te rac tions  and ecosystem  processes, and  in fo rm  IC O M  based on  th e  best science. 

This in teg ra tio n  o f  m easurem ents and  Ind ica tors w ill be p a rticu la rly  critical in m a na g e m en t areas w h e re  fish ing  is one  o f th e  m ost im p o rta n t activities.

U nusua l m o rta litie s  o r h igh  fre q u e n cy  o f  inc id e n ta l m o rta litie s  m ay be an ind ic a tio n  o f th e  d e g ra d a tio n  o f m arine  e n v iro n m e n ta l qua lity .

R e p o rtin g  scale and o u tp u t
The re p o rtin g  scale fo r  th is  in d ic a to r w il l  g rea tly  va ry and  d epends  on  th e  aspect th a t Is to  be conside red . The re p o rtin g  scale w il l  be ad ju s te d  to  th e  d is tr i­

b u t io n  area o f  th e  p o p u la tio n  fo r  w h ic h  th e  fish in g  m o rta lity  Is to  be assessed, o r  th e  d is tr ib u tio n  area o f  a g iven species o r  p o p u la tio n s  w h e n  inc id e n ta l 

o r  unusua l m o rta litie s  are th e  issues. W h e n  causes o f  m o rta lity  are u n k n o w n  o r w h e n  p o o r e nv iro n m e n ta l q u a lity  is suspected  (In d ica to rs  E7 a nd  E8), th e  

re p o rtin g  scale shou ld  be as large  as possib le  to  cap tu re  co m p le x  processes invo lved  (c o n ta m in a n ts , c lim a te  change , h a b ita t d e g ra d a tio n , etc.)

Technical re po rts  fo r  IC O M  purposes sh ou ld  co n ta in  a b r ie f na rra tive  on  h ig h lig h ts  and  tre n d s  sh o w n  by th e  Ind ica tor. S u p p o rtin g  results fro m  associated 

m o n ito r in g  and  m easu rem ents  sh ou ld  be d isp layed in ta b le s  (q u a n tita tiv e  da ta ), fig u re s  and  g raphs (h is tog ra m s, com parisons o f sites o r  pe riods , s ta tis tics 

and  trends), m ode ls ( fo r  re fin in g  p red ic tions ). Ecolog ical Ind ica to rs  repo rts  sh ou ld  be regu la rly  u p d a te d  to  ca p tu re  e nv iro n m e n ta l changes, im pacts  o f a c tiv i­

ties, as w e ll as progress m ade  (eva lu a tion  o f th e  IC O M  e ffectiveness) and  f ill k n o w le d g e  gaps.
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E6

Additional
inform ation

M o rta lity

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
•  E nv ironm enta l Ind ica to rs  fo r  N a tiona l S tate o f  th e  E n v iro n m e n t R epo rting . A u s tra lia : S tate o f th e  E nv ironm ent. See th e  E nv ironm enta l In d ica to r R eport 

on  Estuaries and  th e  Sea, (1 99 8 ), 80  p;

•  EEA E nv ironm enta l S ignals. A  series o f repo rts  pub lished  since 2 0 0 0 , e .g ., B e n chm a rk ing  th e  M ille n n iu m  (2 00 2 ), C hap te rs  on  Fisheries and  In land and

coastal w a te rs . See also th e  EEA S ignals 2 00 4 : A n  EEA u p d a te  on  se lected  issues;

•  FAO, e .g ., Fisheries M a n a g e m e n t -  2. The ecosystem  a p p ro a ch  to  fisheries . FAO Techn ica l G u ide line s  fo r  R esponsib le  Fisheries, 4 , S uppl. 2 , Rom e, 

2 0 0 3 , 1 12 p;

•  F ifth  In te rn a tio n a l C o n fe re n c e  o n  th e  P ro te c tio n  o f  th e  N o rth  Sea. (B e rge n  D e c la ra tio n , 2 0 0 2 ). See ECOQOs fra m e w o rk  p ro p o s e d  to  th e  N o rth  

Sea p ilo t  p ro je c t;

•  GOOS-COOP;

•  H. John H einz III C enter, e .g ., The S tate o f  th e  N ation 's  Ecosystems (2 0 0 2 )/c h a p te r o n  C oasts and  Oceans;

•  IOC-UNESCO, e .g ., A  re ference g u id e  o n  th e  use o f  ind ica to rs  fo r  in te g ra te d  coasta l m a n a g e m e n t (2003 ). IOC in c o lla b o ra tio n  w ith  DFO, CSMP and 

N O A A . M anua ls  and  G uides 4 5 , IC A M  Dossier n o .1 , 127 p;

•  ICES, e .g ., Proposed fra m e w o rk  fo r  m o n ito r in g  th e  s ta tus  o f  ecosystem  co m po n e n ts . ICES A d v iso ry  C o m m itte e  o n  Ecosystems R eport (2 00 4 );

•  GESAMP and  A d v iso ry  C o m m itte e  on  P ro tec tion  o f  th e  Sea, IM O /FA O /IO C -U N E S C O /W M O  /W H O /IA E A /U N /U N E P ;

•  OSPAR C om m iss ion  fo r  th e  P ro tec tion  o f th e  M a rin e  E n v iro n m e n t o f th e  N orth -E ast A tla n tic . See th e  Q u a lity  S tatus R eport series.

References

In te rn e t links
CBD: h ttp ://w w w .b lo d lv .o rg /d e fa u lt.s h tm l 

EEA: h ttp ://e e a .e u ro p a .e u /

FAO: h ttp :/ /w w w .fa o .o rg

John H einz C en te r: h ttp :/ /w w w .h e ln z c tr .o rg

GOOS: h ttp ://lo c .u n e s c o .o rg /g o o s /

ICES: h ttp ://w w w .ic e s .d k /in d e x fla .a s p  

IOC-UNESCO: h ttp ://lo c .u n e s c o .o rg  

OSPAR: h ttp ://w w w .o s p a r.o rg
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E7

Nature 
o f indicator

Relevance

Species health

D e fin it io n
A  species is in g o o d  hea lth  w h e n  b io lo g ica l processes like fe e d in g , re p ro d u c tio n , g ro w th , behavior, e tc. are n o t s ig n ific a n tly  a ffe c te d  and  th e  p o p u la tio n  

rem ains w ith in  th e  n a tu ra l range  o f v a ria b ility  so th a t th e  species c o n tin u e s  p lay ing  its na tu ra l ro le  in th e  ecosystem .

U n it o f  m easurem ent
Species is th e  basic u n it fo r  th is  Ind ica tor. A ll basic m easu rem ents  w ill be co n d u c te d  a t th e  species level; e .g ., represen ta tive  species, te s t species, sentine l 

species, exposed species, species o f conce rn , etc. H ow ever, a n o th e r  a pp roach  fo r  assessing species hea lth  is to  use la b o ra to ry  m icro-sca le  b io -m o n ito r in g  

and  b lo -te s tln g , w h ic h  m ay cons ide r th e  sub-species level (i.e ., tests  c o n d u c te d  a t th e  ce llu la r level).

Purpose
The species hea lth  is a key co m p o n e n t o f th e  overa ll m arine  ecosystem  hea lth . M o n ito r in g  th is  in d ica to r w ill c o n tr ib u te  to  th e  assessment o f m arine  e nv iro n ­

m enta l quality. This assessment is needed to  ensure th a t th e  m a na g e m en t ob jec tive  o f m a in ta in in g  physical and chem ica l p roperties  o f  th e  ecosystem is m et.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
CBD (1 9 9 2 ) -U N E P .
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E7

M ethodologica l
description

Species health

U n de rly in g  d e fin it io n s  and concepts
M icro-scale to x ic ity  b io-tests (m icro-biotests). These are based on the  response o f a variety o f ind ica tor species (unicellu lar o r  young  life stages o f m ulti-ce llu lar species) 

sensitive to  certain groups o f toxic chemicals and kept In contro lled conditions; the  test m edium  (sample) may be w a te r o r sedim ent and test species may be bacteria (e.g., 

M ic ro tox©  test), macroalgal cysts, m icroalgae In cultures, invertebrates (e.g., Daphnia test, rotifers), m arine crustaceans, larvae and em bryos (fish species), etc.

B io -m a rke r assays. M any types o f b lo -m arker assays have been developed, e.g., b iom arkers o f general bio logical distress (e.g., cardiac activity in molluscs), behavioral 

bioassays (e.g., sw im m ing  behavior In Myslds), and chemical b io-m arkers to  detect the  presence o f - o r  assess the  exposure to -v a r io u s  types o f po llu tants, e.g., fluorescence 

assays (PAHs), Imposex in certain species (Endocrine Disruptors, TBT), C ytochrom e P-450 (oil hydrocarbons, PAHs),Protein assay/m etalloth ionein (heavy metals), Cholinesterase 

inh ib ition  assay (Pesticides), m lcronuclel assay (genotoxlns). These b lom arkers should be m onito red  in sentinel species, in exposed species living in contam inated environm ents, 

in sensitive species, species a t risk, etc.

M ea sure m en t approaches
There are fo u r categories o f measurem ents related to  th is indicator: Species at-risk o f extinction;

B ioaccum ulation o f toxic com pounds (Inch use o f blotests and blom arkers); Diseases and abnorm alities (incl. pathogen  bacteria, viruses and parasites); Seafood quality.

Biomass removal by fish ing, hab ita t degradation  and presence o f contam inants from  num erous sources are am ong the  m ost im po rta n t threats on species health and b iod i­

versity. In th is respect, the  w o rs t scenarios, I.e., over fish ing  and stocks depletion, hab ita t losses, b ioaccum ula tion  o f toxic com pounds and occurrence o f diseases and abnor­

malities have been already observed w o rld w id e  (GESAMP, 2001a). The aim  o f th is broad ind ica tor Is to  capture these stressors th ro u gh  th is series o f measurements. However, 

these measurem ents should be fu lly  integrated (in term s o f m on ito ring  and data interpre ta tion) to  make the  Ind icator reliable and useful to  m anagem ent. For example, in 

parallel w ith  in-situ observations and measurements, micro-scale toxic ity tests may be particularly pertinen t to  ICOM  in developing countries because com m ercia l kits have 

been developed and standardized w ith  the  aim  o f provid ing simple procedures (i.e., relatively easy to  run even w ith o u t strong science support o r  equ ipm ent)- portable  kits, 

low  cost, practical, repetitive (i.e., a llow ing  se lf-tra in ing) and fast-reading. On the  o th e r hand, w he n  very little is know n a b o u t the  degree o f contam ina tion  o f the  m anage­

m ent area, the  best use o f b io-m arkers Is as screening techniques fo r  prelim inary assessment, using a batte ry o f assays as an Integral part o f fie ld  m on ito ring , i.e., the  Rapid 

Assessment o f  M arine  Pollution (RAMP) approach.

L im ita tio n s  o f th e  in d ic a to r
W hen  and w here  the  contam ina tion  o f the  b io ta  and seafood Is an Issue, the  m on ito ring  stra tegy w ill have to  carefully select sentinel species th a t are w e ll know n  in term s o f 

th e ir b io logy and ecology, exposed to  contam inants o f concern, no t to o  sensitive to  be able to  survive in contam inated waters, w e ll d istribu ted  in the  m anagem ent area and 

representative o f the  local b iota (e.g., UNEP-led "M ussel W a tch " p rogram m e, w h ich  has been extensively used fo r  assessing the  m arine environm enta l qua lity w orldw ide ). 

Furtherm ore, it w ill no t be easy to  m o n ito r and sample species a t risk, a lthough  non-destructive techniques may be developed.

A lth o ug h  they are based on  prom ising approaches, existing b io -m on ito ring  and b lo-testlng too ls have to  be conducted under standardized laboratory conditions and are 

sensitive to  only certain categories o f toxins th a t are no t necessarily representative o f the  actual environm enta l conditions in the  study area. M anagers m ust keep in m ind th a t 

results from  laboratory tests are no t very m ean ingfu l by themselves and should be validated by fie ld  data o r in-situ observations to  be reliable and useable in a m anagem ent 

context.

Status o f th e  m e th o d o lo g y
For the  use and relevance o f toxic ity m icro-biotests, see the  review by W ells (1999). For the  use o f b io -m arker assays w ith in  a m anagem ent context, see the  RAMP approach 

(Depledge and Bowen, In progress).

A lte rn a tiv e  d e fin itio n s
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Assessment 
o f data

Species health

Data needed to  com p ile  th e  in d ic a to r
The c o m p le m e n ta ry  use o f to x ic ity  tests  and  b io m a rk e r assays w ith  m easu rem ents  o f  c o n ta m in a n t levels in th e  e n v iro n m e n t (Ind ica to rs  E8 and  E9) w o u ld  g ive a 

d ire c t in d ica tio n  o f ac tua l dam ages caused by c o n ta m in a n ts  a t th e  species level and  h o w  th e y  a ffe c t, o r  cou ld  u lt im a te ly  a ffe c t, th e  e n tire  ecosystem .

In a d d itio n  to  re p o rtin g  on  th e  exposure  o f  b io ta  to  to x ic  co m p o u n d s  (b io -m a rk e r assays), q u a n tify in g  th e  degree  o f c o n ta m in a tio n  (co n ce n tra tio n s  o f  c o n ta m i­

nants), and  assessing th e ir  to x ic ity  ( to x ic ity  tests), th e  co lle c tio n  o f  data  o n  m arine  diseases and  a b n o rm a litie s , incl. b io lo g ica l vec to rs  like p a th og e n s , viruses 

and  paras ites (HEED, 1998 ) w o u ld  p rov id e  usefu l in fo rm a tio n  to  c o n firm  th e  th re a ts  and  im pacts  o n  species hea lth  and  th e ir  consum ers, th e  to p  p red a to rs , and 

u lt im a te ly  m ake linkages w ith  h um an  h ea lth , p a rticu la rly  in heavily p o llu te d  areas (Ind ica to rs  E8 and  E9).

Data sources and c o lle c tio n  m ethods
S eafood  q u a lity  is a ffe c te d  by co n ta m in a n ts  a ccum u la te d  in an im a l tissues, e .g ., heavy m eta ls  and  Persistent O rgan ic  P o llu tan ts  (POPs), b u t it is im poss ib le  to  

m o n ito r  all th e  species and  all th e  chem ica ls  th a t are released in to  th e  m arine  e n v iro n m e n t, even in lim ite d  areas. The m o n ito r in g  s tra te g y  a ro u n d  th is  in d ic a to r 

w ill th e re fo re  have to  fo cu s  o n  to x ic  chem ica ls  w h ic h  are: (i) p resen t in h ig h  c o n c e n tra tio n s  in th e  s tu d y  area; (¡i) k n o w n  to  be b io -a ccu m u la te d  in fo o d  chains;

(iii) o f  g lo b a l/n a tio n a l and  reg iona l concerns. A lso , th e  se lec tion  o f in d ic a to r species w il l  be o f  c ritica l im po rta n ce . W h e n /w h e re  sea food  q u a lity  is an issue, these 

sen tine l species shou ld  be firs t se lected  fro m  com m erc ia l and  recrea tiona l fish  species, in fish  and  she llfish  g roups. O th e r species, how ever, like ce rta in  n o n -c o m ­

m ercia l s e d im e n t-d w e llin g  o rga n ism s o r  f ilte r-fe e d e rs  a t m id -tro p h ic  levels (fo ra ge  o rgan ism s) are an im p o r ta n t source  o f fo o d  fo r  h ig h e r levels. M easu ring  th e ir  

c o n d itio n  is a g oo d  in d ica tio n  o f  th e  q u a lity  o f  th e  e n v iro n m e n t in w h ic h  th e y  live and  w o u ld  he lp  p re d ic t th e  im p o rta n ce  o f  b io a c c u m u la tio n  th ro u g h  local fo o d  

chains. In th is  respect, to p  p red a to rs  such as fish , m arine  m am m als  and  seabirds (and  th e ir  eggs) are like ly th e  best sen tine l species, a lth o u g h  th e y  m ay be m ore  

d if f ic u lt  to  sam ple  and  m o n ito r.

Analysis and in te rp re ta tio n  o f  da ta
The occurrence  o f species a t risk, and  a fo r t io r i an increase in th e  n u m b e r o f  species cons ide red  a t risk u n d e r va rious lis tings (o f conce rn , th re a te n e d , enda n ge re d , 

e tc .) o r  in th e ir  spatia l e x te n t o ve r t im e  w ill re flec t th a t th e  b io d ive rs ity  o f  th e  ecosystem  and  its key fu n c tio n a l u n its  (species) are th re a te n e d .

In e nv iro n m e n ta l assessm ents, m icro-sca le  to x ic ity  tests  have been best used as la b o ra to ry  to o ls  c o n d u c te d  in c o m p le m e n t w ith  in -s itu  s tud ies  and  m easurem ents. 

They m ay p rov ide  usefu l in fo rm a tio n  o n  th e  p o te n tia l harm  and  p rob a b le  e ffec ts  o f  co n ta m in a n ts  o n  m arine  b io ta . B io -m a rke r assays m ay be used fo r  assessing 

th e  genera l e n v iro n m e n ta l stress a fte r  m easuring  th e  actua l d istress and  e ffe c ts  caused by th e  presence o f c o n ta m in a n ts  in th e  m arine  e n v iro n m e n t. C h ro n ic  and 

a cu te  e ffe c ts  m easured by b io -m a rke rs  m ay be d iverse, re fle c tin g , fo r  exam p le , im m u n o lo g ic a l e ffec ts , d ys fu n c tio n s  o r  behav io ra l changes.

R e p o rtin g  scale and o u tp u t
Scale is d e p e n d e n t on  th e  species hea lth  m easu rem ent; fo r  exam p le , re p o rtin g  o n  species a t risk w il l  requ ire  th a t th e ir  d is tr ib u tio n  areas and  h a b ita ts  are 

ca p tu re d ; re p o rtin g  o n  co n ta m in a n ts  m ay va ry  fro m  very local " h o t  s p o ts "  to  large  c o n ta m in a te d  areas; re p o rtin g  on  se a fo od  q u a lity  w o u ld  be a t th e  a p p ro p r i­

a te  scale w h e re  se a food  is harvested  (e .g ., she llfish  beds, f ish in g  areas); and  m arine  diseases m ay be d issem ina ted  o ve r large  reg ions o f  oceans, w ith  im pacts 

observed  a t th e  ecosystem -scale (HEED, 1998).

Technical re po rts  fo r  IC O M  purposes sh ou ld  co n ta in  a b r ie f na rra tive  on  h ig h lig h ts  and  tre n d s  sh o w n  by th e  ind ica to r. S u p p o rtin g  results fro m  associated m o n ito r­

ing and  m easu rem ents  shou ld  be d isp layed in tab les  (e .g ., q u a n tita tiv e  da ta  fro m  b iom arke rs), fig u re s  and  g raphs (h is tog ra m s fo r  re p o rtin g  on  b io -tes ts , c o m ­

parisons o f  sites o r pe riods  fo r  sea food  qua lity , trends), m aps (e .g ., re p o rtin g  on  species a t risk, diseases occurrence), m ode ls  (e .g ., m o de lin g  th e  b io a ccu m u la tio n  

th ro u g h  fo o d  chains). Ecolog ical Ind ica to rs  repo rts  sh ou ld  be regu la rly  u p d a te d  to  ca p tu re  e n v iro n m e n ta l changes, im pacts  o f a c tiv ities , as w e ll as progress done  

(e va lu a tion  o f  th e  IC O M  e ffectiveness) and  f ill k n o w le d g e  gaps.
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E7

Additional
inform ation

Species health

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
•  E nv ironm enta l Ind ica to rs  fo r  N a tiona l S tate o f  th e  E n v iro n m e n t R epo rting . A u s tra lia : S tate o f th e  E nv ironm ent. See th e  E nv ironm enta l In d ica to r R eport 

on  Estuaries and  th e  Sea (1 99 8 ), 8 0  p;

•  F ifth  In te rn a tio n a l C on fe re n ce  on  th e  P ro tec tion  o f th e  N o rth  Sea. (B ergen D ec la ra tion , 2002 ). See ECOQOs fra m e w o rk  p roposed  to  th e  N o rth  Sea p ilo t 

p ro jec t.

•  GOOS-COOP;

•  H. John H einz III C enter, e .g ., The S tate o f  th e  N ation 's  Ecosystems (2 0 0 2 )/c h a p te r o n  C oasts and  Oceans;

•  IOC-UNESCO, e .g ., A  re ference g u id e  o n  th e  use o f  Ind ica to rs  fo r  In te g ra te d  coasta l m a n a g e m e n t (2003 ). IOC In c o lla b o ra tio n  w ith  DFO, CSMP and 

N O A A . M anua ls  and  G uides 4 5 , IC A M  Dossier n o .1 , 127 p;

•  ICES, e .g ., Proposed fra m e w o rk  fo r  m o n ito r in g  th e  s ta tus  o f  ecosystem  co m po n e n ts . ICES A d v iso ry  C o m m itte e  o n  Ecosystems R eport (2 00 4 );

•  GESAMP and  A d v iso ry  C o m m itte e  on  P ro tec tion  o f  th e  Sea, IM O /FA O /IO C -U N E S C O /W M O  /W H O /IA E A /U N /U N E P ;

•  OSPAR C om m iss ion  fo r  th e  P ro tec tion  o f th e  M a rin e  E n v iro n m e n t o f th e  N orth -E ast A tla n tic . See th e  Q u a lity  S tatus R eport series.

•  RAMP p ro g ra m m e  (UNEP).
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In te rn e t links
CBD: h ttp ://w w w .b lo d lv .o rg /d e fa u lt.s h tm l 

John H einz C en te r: h ttp :/ /w w w .h e ln z c tr .o rg  

GOOS: h ttp ://lo c .u n e s c o .o rg /g o o s /

ICES: h ttp ://w w w .lc e s .d k /ln d e x fla .a s p  

IOC-UNESCO: h ttp ://lo c .u n e s c o .o rg  

OSPAR: h ttp ://w w w .o s p a r.o rg
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Rnnex III
Detailed descrip tion of ecologica l ind icators

E8

Nature 
o f indicator

Relevance

Water quality

D e fin it io n
This indicator describes the physical-chemical and oceanographic properties o f the w a te r colum n and assess seawater quality in terms o f its ab ility  to  sustain 
marine life and biological processes.

U n it o f  m easurem ent
Measurements involved in th is indicator are essentially physical-chemical types o f measurements. Basic oceanographic measurements are surface seawa­
te r tem perature (SST), salinity and concentrations o f suspended m atter (or surrogates such as tu rb id ity  or surface w a te r color). In add ition to  these basic 
oceanographic data, measurements o f levels o f nutrients and dissolved oxygen (eutrophication parameters), as w ell as concentrations o f contam inants 
w ill provide a good indication o f the degree o f po llu tion o f the w a te r colum n. The m ajor groups o f contam inants o f concern w o rldw ide  are: heavy metals, 

POPs, hydrocarbons, organo-tins, waste and debris. Even marine debris is not just aesthetics; marine species may be entangled or strangled by plastic bags, 
fish nets o r polystyrene foam  pellets.

Purpose
The w a te r quality is a key com ponent o f overall marine ecosystem health. M on ito ring  this indicator w ill con tribute  to  the assessment o f marine environm en­
tal quality. This assessment is needed to  ensure tha t the managem ent objective o f m aintaining physical and chemical properties o f the ecosystem is met.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
CBD (1992) -  UNEP; Stockholm Convention on Persistent Organic Pollutants (2001 ). The list o f banned POPs contains a dozen very toxic substances, w hich 

have accumulated in the marine environm ent w orldw ide  like pesticides, PCBs, dioxins and furans
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E8

M ethodologica l
description

Water quality

U n de rly in g  d e fin it io n s  and concepts
Physical oceanographic features and processes strong ly influence marine biology, as w e ll as ecosystem structure and fun c tion  (Field et al., 2002). For ex­
am ple, species d is tribu tion  (Ind icato r E2) is prim arily based on the op tim um  range o f w a te r tem perature and salinity. The abundance o f p lankton  species 
(Ind icato r E3) and prim ary and secondary productions (Ind icato r E4) is driven by currents, ligh t availability, nu trients, etc. B iological processes like repro­
duction (Ind icato r E4) and bio logical in teractions (Ind icato r E5) also need specific oceanographic conditions (e.g., current velocity, turbu lence and m ixing 

processes) and/or chemical properties o f seawater w ith in  bounds o f natura l variab ility  (dissolved oxygen, nu trients, etc.) to  occur at appropria te  spatial 
and tem pora l scales. Fisheries m anagem ent also needs these basic measurements fo r conducting  fish stock assessments (Ind icato r E6). Oceanographic 

processes occur at ecosystem-scale and can help assess the diversity o f ecosystems (Ind icato r E1 ). This in fo rm ation  is also needed to  report on the state 
o f the oceans and the natural variability, in add ition  to  be tte r understand ing o f and addressing com plex environm enta l issues such as the decline o f 
w a te r o r hab ita t quality (E8 and E9).

M arine  p o llu tio n  and  contam inants. Historically, concern about the health o f the oceans has been generated by po llu tion. Even nowadays, the pres­

ence o f contam inants in the marine environm ent is one o f the most im portan t environm ental issues th a t almost all coastal regions in the w orld  are facing 
(GESAMP, 2001a). This is also true fo r those regions and countries tha t are not as industrialized as developed countries. These contam inants usually come 
from  point-source discharges (e.g., sewage outfalls) as w ell as diffuse sources o f con tam ina tion, mainly from  land-based activities and shipping. Shipping is 
one o f the most rapidly increasing activities w orldw ide  and accidents may lead to  various types and degrees o f impacts in coastal/oceans waters (GESAMP, 
2001a). They may be assessed by recording the frequency o f events (e.g., oil spills), type, am ount and toxic ity o f cargo released, the num ber o f species or 
individuals affected (e.g., oiled birds), the im portance o f coastal impacts (e.g., length o f shoreline impacted by an oil spill), occurrence at sea (oil slicks, tar- 

balls, floa ting  debris), etc. W hen/w here marine debris and solid waste are an issue, it may be useful to  conduct systematic surveys at sea and/or observa­
tions on shore, to  record the ir occurrence and am ount (or volum e) o f each category (i.e., type, o r orig in , o f debris) in "sam p ling " areas, in order to  assess 
the im portance o f such materials and species and habitats which are the potentia lly  affected, depending on the nature o f such debris.

E utroph ica tion . Algal and plants need nutrients fo r g row ing and producing prim ary biomass; they have a key role in ecosystem function . Excess nutrients 

(eutrophication) usually stim ulate m icro-algal g row th  (initia l phase), and the resulting increase in production o f organic m atter in tu rn  enhances biodégrada­
tion  w ith  an increase in oxygen consum ption.

B io log ica l vectors o f  diseases. Measurement/assessment o f discharges, levels and prevalence o f faecal bacteria, parasites, pathogens and o the r disease 
agents w ill give a good indication o f w a te r quality and associated risks to  human health th rough recreational activities o r seafood consum ption.
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E8

M ethodological
description

Water quality

M ea sure m en t approaches
There are five categories o f measurements related to  this indicator: W ater colum n properties; Oceanographic processes, variability and regime shifts; Sedi­
m entation (e.g., transport o f suspended sediments); Pollutants and contam inants; Eutrophication parameters.

L im ita tio n s  o f th e  in d ic a to r
Observing and Interpreting regime shifts w ill require good knowledge and a strong science support (equipm ent, at-sea facilities, expertise) and the m on ito r­
ing o f complex oceanographic processes (e.g., currents and w a te r masses, sedim entation). Furthermore, It may be very d ifficu lt to  assess and distinguish 
the natural variability o f oceanographic properties from  changes caused by human impacts, including climate change and cum ulative impacts. Once they 
are discharged at sea, contam inants may be found In a variety o f form s th a t w ill influence the ir transport and fate in the marine environm ent, e.g., dis­

solved com ponents, o r transported as adsorbed on to  suspended particles -e ith e r organic m atter o r mineral. If they remain in the w a te r colum n, they w ill 
be disseminated, sometimes over large areas, by currents and turbulence and w ill be d ifficu lt to  monitor. Coastal waters may be e ither impacted by direct 
discharges, o r by land-based activities tha t m igh t be fa r from  the coastal managem ent area (e.g., a fte r transport by atm ospheric processes, rivers and w ate r­

sheds, currents, etc.). Coastal waters may also trap certain po llu tants, and processes involved in pathways and behavior o f contam inants (e.g., adsorption, 
sedim entation, b loaccum ulatlon) may be complex, dependent on environm ental conditions and therefore d ifficu lt to  capture a t large scales. Assessing con­
tam inant levels in w a te r bodies needs the support o f w ell-structured science m onitoring programmes and facilities/analytical capacity to  provide meaningful 

measurements and reliable data on these chemical indicators. W hen m onitoring toxic chemicals (e.g., heavy metals, POPs), it is im portan t to  understand 
w ell the environm ental chemistry o f such com pounds, i.e., the ir fate and effects a fte r they are introduced into the marine environm ent. For example, certain 
form s o f heavy metals are more reactive -  and more toxic -  than others; certain chemical form s like organo-m etals, fo r example, may be more easily bio-ac- 

cum ulated than the "p a re n t" or precursor com pounds (e.g., mercury/methyl-mercury).

Status o f th e  m e th o d o lo g y

A lte rn a tiv e  d e fin itio n s
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E8

Assessment 
o f data

Water quality

Data needed to  com p ile  th e  in d ic a to r
A  w ide  variety o f data is needed to  m on ito r this indicator and asses overall w a te r quality; these data are physical oceanography data (e.g., tem perature, 
turb id ity), chemical data (e.g., nutrients, contam inants) and biological data (e.g., bacteria and parasites).

Data sources and c o lle c tio n  m ethods

Analysis and in te rp re ta tio n  o f da ta
Key oceanographic variables  are essential to  characterize d iffe ren t w a te r masses and currents, and to  track freshw ater inputs (e.g., river plumes). These 
w a te r properties are also influenced by regime shifts Induced by, fo r example, climate change. C oncentra tion o f to ta l suspended m atter and light a ttenu ­
ation (e.g., using the Secchl disk technique) are the simplest ways fo r measuring w a te r turb id ity, In relation to  available sun light, w h ich  is necessary fo r 
prim ary production (Indicator E4). These variables are strongly affected by both natural processes (e.g., transport o f sediments, algal blooms) and human 

activities (e.g., resuspension o f sediments due to  bo ttom  disturbance, coastal developm ent, dredging).

A lthough eu troph ica tion  param eters and  contam inants  may also characterize d iffe ren t w a te r masses (e.g., river discharges), they are mainly used to  

assess the degree o f po llu tion and track the influence o f land-based activities. Dissolved oxygen (expressed In m g/litre o r percent saturation level) is a key 
chemical com ponent tha t supports marine life and aerobic processes associated w ith  degradation o f organic matter. Dissolved oxygen level is also a key 
indicator tha t measures the natural physical-chemical properties o f the ecosystem. However, like nutrients, w hen organic m atter (e.g., dead organisms, 

sewage, organic contam inants) is in excess in seawater o r sediments, aerobic degradation Is stim ulated and results in an increase in oxygen consum ption. 
Oxygen depletion (areas o f hypoxia) may locally occur w ith  decline in the overall environm ental quality and drastic impacts on biota (e.g., mass mortalities 
o f sessile species (Indicator E6) o r displacement o f mobile species (E7).

High concentrations o f po llu tants show tha t coastal w a te r quality has been degraded, w ith  direct consequences on the health o f organisms living in this 
w a te r body (see Indicator E7). C ontam inated particles/sediments dispersed Into the w a te r colum n contribute  to  the decline o f the overall quality o f the 

marine environm ent (Indicator E9). The sources o f contam ination In sediments, as w ell as the processes involved, may be very diverse depending on the 
chemical reactivity and a ffin ity  o f contam inants to  sediments (e.g., mineral particles, high con tent o f organic matter, grain size, etc.). Some local activities 
such as dredging, dum ping o r traw ling  cause direct physical disturbance o f the sedim ent and may cause re-suspension o f contam inated sediments. High 

concentration o f bacteria tha t orig inate from  sewage (e.g., E. coli) is an early w arn ing  tha t sw im m ing or shellfish harvesting are unsafe activities and should 
be prohib ited until the concentration decrease be low  a certain threshold as predefined by m anagement o r regulatory bodies. However, most pathogens and 
diseases vectors are not yet w ell known in the marine environm ent (HEED, 1998). A lthough systematic surveys may be set up to  m on ito r certain events such 

as HABs (Indicator E4), these may still be very d ifficu lt to  predict and control.
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Detailed descrip tion of ecologica l ind icators

Water quality

R e po rting  scale and o u tp u t
Scale w ill greatly depend on the type o f measurement fo r this Indicator.

Basic oceanography data: Should be reported at large scales (I.e., managem ent area o r larger). Because these data are usually collected and recorded 
everywhere and over a longer tim e period, they can be used to  track large-scale processes (e.g., long range transport o f sediments and contam inants) and 

long-term  changes (regime shifts, climate change).

C ontam inan ts: May be reported a t scales smaller than the m anagement area (e.g., to  Identify hot spots o f con tam ina tion w ith in  the managem ent area).
If no hot spots have been reported In the managem ent area, m onitoring o f contam inants should be conducted and reported over the w ho le  management 
area, as a firs t screening to  fu rthe r assess the degree o f contam ination and eventually Identify the most po llu ted areas.

E utroph ica tion  param eters: May be reported a t fine r scales because sources o f excess loads o f nutrients and hypoxia areas (oxygen depletion) are usually 

localized and relatively easy to  Identify a t small scales.

S edim enta tion  d a ta : Should be collected a t large scales to  ensure tha t sed im entation processes such as coastal transport o f sediments are captured. H ow ­
ever, In some cases, fine r scale reporting may be useful, e.g., to  refine the know ledge on local processes (e.g., area o f high sedim entation) o r re-suspenslon 
o f surface sediments.

Technical reports fo r ICOM purposes should contain a brie f narrative on h igh lights and trends shown by the Indicator. Supporting results from  associated 
m onitoring and measurements should be displayed In tables (quantitative data), figures and graphs (e.g., histograms fo r reporting on contam inants, com ­

parisons o f sites o r periods, trends), maps (oceanographic variables, contam inated areas, etc.), models and anim ations (predictions o f physical oceanograph­
ic variables, analysis o f historical data series and assessment o f the natural variability, scenarios fo r regime shifts), Images (e.g., aerial photographs showing 
freshwater plumes In coastal zones) and satellite Imagery (SST maps, seawater color as a proxy o f tu rb id ity  o f surface waters). Ecological Indicators reports 

should be regularly updated to  capture environm ental changes, Impacts o f activities, as w ell as progress made (evaluation o f the ICOM effectiveness) and fill 
know ledge gaps.
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E8

Additional
inform ation

W ater quality

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
•  EEA E nv ironm enta l S ignals. A  series o f repo rts  pub lished  since 2 0 0 0 , e .g ., B e n chm a rk ing  th e  M ille n n iu m  (2 00 2 ), C hap te rs  on  Fisheries and  In land and 

coastal w a te rs . See also th e  EEA S ignals 2 00 4 : A n  EEA u p d a te  on  se lected  Issues;

•  E nv ironm enta l Ind ica to rs  fo r  N a tiona l S tate o f  th e  E n v iro n m e n t R epo rting . A u s tra lia : S tate o f th e  E nv ironm ent. See th e  E nv ironm enta l In d ica to r R eport 

on  Estuaries and  th e  Sea (1 99 8 ), 8 0  p;

•  F ifth  In te rn a tio n a l C on fe re n ce  on  th e  P ro tec tion  o f th e  N o rth  Sea. (B ergen D ec la ra tion , 2002 ). See ECOQOs fra m e w o rk  p roposed  to  th e  N o rth  Sea p ilo t 

p ro je c t;

•  GOOS-COOP;

•  HEED;

•  H. John H einz III C enter, e .g ., The S tate o f  th e  N ation 's  Ecosystems /  c h a p te r on  C oasts and  Oceans (2002 );

•  IOC-UNESCO, e .g ., A  re ference g u id e  o n  th e  use o f  Ind ica to rs  fo r  In te g ra te d  coasta l m a n a g e m e n t (2003 ). IOC In c o lla b o ra tio n  w ith  DFO, CSMP and 

N O A A . M anua ls  and  G uides 4 5 , IC A M  Dossier n o .1 , 127 p;

•  ICES, e .g ., Proposed fra m e w o rk  fo r  m o n ito r in g  th e  s ta tus  o f  ecosystem  co m po n e n ts . ICES A d v iso ry  C o m m itte e  o n  Ecosystems R eport (2 00 4 );

•  GESAMP and  A d v iso ry  C o m m itte e  on  P ro tec tion  o f  th e  Sea, IM O /FA O /IO C -U N E S C O /W M O  /W H O /IA E A /U N /U N E P ;

•  OSPAR C om m iss ion  fo r  th e  P ro tec tion  o f th e  M a rin e  E n v iro n m e n t o f th e  N orth -E ast A tla n tic . See th e  Q u a lity  S tatus R eport series.
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Rnnex III
Detailed descrip tion of ecologica l ind icators

Nature
of indicator

Relevance

M ethodological
description

H abitat quality

D e fin it io n
This in d ic a to r is to  describe  th e  d if fe re n t types o f  h a b ita ts  a nd  assess th e ir  q u a lity  to  p rov id e  m arine  life  w ith  b io lo g ica l and  physical fe a tu re s  th a t are neces­

sary fo r  s u p p o rtin g  life  processes.

U n it o f  m easurem ent
H a b ita t q u a lity  m easu rem ents  he lp  id e n tify  a nd  q u a n tify  h a b ita t types (n u m b e r and  e x te n t, p e rce n t coverage), spatia l p a tte rn s  o f  key h a b ita ts  (d ive rs ity  a t 

th e  ecosystem -leve l). Such m easu rem ents  w il l  be h e lp fu l to  firs t rev iew  th e  c u rre n t s ta tu s  o f  coasta l h a b ita ts  in te rm s  o f na tu ra l versus d is tu rb e d  h ab ita ts , in 

a d d itio n  to  m arine  p ro te c te d  areas (inc l., m a rine  reserves, sanctuaries, conse rva tion  areas, n a tio n a l he rita g e  areas, e tc.).

Because a g re a t va rie ty  o f  m arine  o rga n ism s are b e n th ic  and  live d ire c tly  on  th e  su rface  se d im e n t o r  are filte r-fe e d e rs , th e  m o n ito r in g  s tra te g y  shou ld  

inc lu d e  th e  se lec tion  o f  in d ic a to r species as "s e n tin e l"  species (See In d ica to r E7), in a d d itio n  to  d ire c t m easu rem ents  o f co n ta m in a n ts  in se d im e n t sam ples. 

The m a jo r g rou p s  o f  co n ta m in a n ts  o f conce rn  w o r ld w id e  are: heavy m eta ls , POPs, h ydroca rbons , o rg a n o -tin s , w a s te  and  debris.

Purpose
H a b ita t q u a lity  is a key c o m p o n e n t o f  overa ll m a rine  ecosystem  hea lth . M o n ito r in g  th is  in d ic a to r w ill c o n tr ib u te  to  th e  assessm ent o f  m a rine  e nv iro n m e n ta l 

q ua lity . This assessm ent is needed to  ensure th a t th e  m a n a g e m e n t o b je c tive  o f m a in ta in in g  physica l and  chem ica l p rop e rtie s  o f  th e  ecosystem  is m et.

In te rn a tio n a l conven tions , ag reem en ts  and ta rg e ts
CBD (1 9 9 2 ) -U N E P

U n de rly in g  d e fin it io n s  and concepts
Surface sed im en t is a key s truc tu ra l ecosystem  c o m p o n e n t th a t s tro n g ly  in fluences th e  species d is tr ib u tio n  and d ivers ity  o f  b en th ic  co m m un itie s  (b en th ic  o rg a n ­

isms are adap ted  to  specific  types o f sed im en t) as w e ll as th e  p ro d u c tiv ity  o f  certa in  resources liv ing in th e  b en tho s  and , u lt im a te ly  th e  overa ll ben th ic  h ab ita t 

quality. It is th e re fo re  very im p o rta n t to  m o n ito r na tu ra l p rope rties  (geo log ica l, physical and chem ica l p roperties) o f  surface sedim en ts in coastal areas.

Sea level change  is expected  to  be one  o f th e  m o s t im p o r ta n t im pacts  a t th e  reg io n a l/lo ca l level; som e c o un trie s  o r  reg ions have a lready experienced  trends 

th a t cou ld  be re la ted  to  th is  issue.

M ea sure m en t approaches
There  are five  ca tegories  o f m easu rem ents  re la ted  to  th is  ind ica to r: H a b ita t types; H ab ita t a lte ra tio n ;

Sea level change ; Landscape and  b o tto m sca p e  in te g r ity ; S ed im en t q u a lity  (na tu ra l p rop e rtie s  and  co n ta m in a n ts ).

L im ita tio n s  o f th e  in d ic a to r 

S tatus o f th e  m e th o d o lo g y  

A lte rn a tiv e  d e fin itio n s
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

E9

Assessment 
o f data

H abitat quality

Data needed to  com p ile  th e  in d ic a to r
M e asu rem ents  sh ou ld  fo cu s  o n  eco lo g ica lly  s ig n ific a n t areas (m ig ra tio n  routes, sp a w n in g  o r nursery areas, e tc .) and  h a b ita t types. This assessm ent is based 

o n  eco log ica l cons id e ra tio n s  (e .g ., in ve n to ry  o f th e  va rious  types o f h ab ita ts , in te rm s  o f  s tru c tu ra l and  fu n c tio n a l aspects), as w e ll as on  h um a n  in flu e n ce  

(e .g ., m a n -m a d e  h ab ita ts , p ro te c te d , d is tu rb e d  - lig h tly  versus heavily -  th re a te n e d , " a t  r is k " , e tc.). In th is  respect, it w o u ld  be usefu l to  ca te g orize  " a t  r isk " 

h a b ita ts  in to  " h ig h " ,  "m e d iu m "  and  " lo w "  risks, e .g ., e x te n t o f  coastline  a t risk o f e ros ion , e x te n t and  im pa c t o f  "s e a w a lls " , sho re line  p ro te c tio n , ind u s­

tr ia l/u rb a n  areas.

For s e d im e n t c o n ta m in a tio n , th e  ca lcu la tion  o f a S e d im e n t Q u a lity  Index (M a rv in  e t a l., 2 00 4 ) in te g ra tin g  and  co m p a rin g  sc ien tific  in fo rm a tio n  (i.e ., c h e m i­

cal da ta  co llec ted  in -s itu ) a nd  c u rre n t m a n a g e m e n t s ta tus  (i.e ., ex is ting  re gu la tion s  and  po lic ies  fo r  c o n tro llin g  e n v iro n m e n ta l q ua lity ) w o u ld  be usefu l fo r  

re p o rtin g  purposes.

Data sources and c o lle c tio n  m ethods
H a b ita t types, h a b ita t a lte ra tio n  and  m easurem ents  o f th e  la n d sca pe /b o ttom sca p e  in te g r ity  w ill com e m a in ly  fro m  fie ld  obse rva tio ns  and  w ill be a m ix tu re  

o f  q u a lita tiv e  (na rra tive ) and  q u a n tita tiv e  m easurem ents. S ed im en t p rop e rtie s  and  q u a lity  m ay be m ore  easily sam pled  and  q u a n tif ie d . Ideally, sea level 

m easu rem ents  shou ld  be based o n  h is to rica l records and  tre n d s  ( if data  are ava ilab le ) a n d /o r  scenarios-based p re d ic tio n s  (if the re  is a s tro n g  science s u p p o rt, 

i.e ., m ode ls  and  experts are available).

Analysis and in te rp re ta tio n  o f da ta
H a b ita t  ty p e  in v e n to ry  a nd  associa ted  m easures w ill he lp  assess th e  h a b ita t (ecosystem ) d ive rs ity  and  im pac ts  o f h um an  a c tiv ities  on  h ab ita ts , and  shou ld  

g ive p e rt in e n t in fo rm a tio n  to  m ake sound  linkages w ith  spatia l p a tte rn s  and  re la ted  issues ( fra g m e n ta tio n , patch iness, co nn e c tiv ity ), as w e ll as im p a c tin g  

h um a n  activ ities.

C hanges in sea level resu lt fro m  na tu ra l va ria b ility  (e .g ., geo lo g ica l process such as su b d u c tio n ) and  th e  recen tly  increase o f  sea level rise induced  by c lim a te  

change  and  g lo b a l w a rm in g .

S e d im e n t p ro p e r t ie s  m ay be a ffe c te d  by a g rea t va rie ty  o f a c tiv ities  th a t cause d ire c t physica l d is tu rb a n ce  (e .g ., b o tto m  tra w lin g , m ine ra l e x tra c tio n , 

d re d g in g ) o r  in d ire c t im pacts  (e .g ., changes in f lo w  reg im e, se d im e n t tra n s p o rt a nd  s e d im e n ta tio n  process, w h ic h  can o c c u r a fte r  d ive rtin g  freshw a te r, 

b u ild in g  coasta l in fras truc tu res , o r  d e g ra d in g  hab ita ts ). W h e n  th e  na tu ra l p rop e rtie s  o f  sed im en ts  have been ch anged , th e  m o d ifie d  s e d im e n t m ay no 

lo n g e r susta in  ind ig en o us  b e n th ic  co m m u n itie s ; m any b e n th ic  species w ill p ro b a b ly  d isappea r and  w ill be replaced by species th a t are able  to  a d a p t to  n ew  

e n v iro n m e n ta l co n d itio n s . S ed im en t q u a lity  m ay be also a ffe c te d  by co n ta m in a n ts  th a t a ccum u la te  in su rface  sed im en ts ; in such a case, cu m u la tive  im pacts  

m ay o ccu r and  m ust be ta ke n  in to  co ns id e ra tio n  in m a na g ing  th e  im p a c tin g  ac tiv it ie s  in th e  s tu d y  area.
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Rnnex III
Detailed descrip tion of ecologica l ind icators

E9

Assessment 
o f data

A dd itiona l
in fo rm ation

H abitat quality

R e p o rtin g  scale and o u tp u t
O vera ll, h a b ita t and  s e d im e n t q u a lity  needs to  be assessed a t scales as sm all as possib le. R epo rting  o n  h a b ita t types and  features  m ay be d on e  a t sm all 

scales If It Is possib le  to  c o n d u c t a d e ta iled  Inven to ry  o f  h a b ita ts  In th e  m a n a g e m e n t area. H ow ever, w h e n  th is  Is n o t possib le , h a b ita ts  sh ou ld  be firs t clas­

s ified  In to  b road  ca tegories , w ith  an In itia l screen ing  covering  all th e  m a n a g e m e n t area, th e n  re fin in g  th e  h a b ita t c lass ifica tion  and  assessm ent In areas o f 

p a rt ic u la r  In te res t fo r  m a n a g e m e n t purposes, e .g ., areas o f conce rn , area w ith  eco log ica l s ign ifica nce  like sp a w n in g  o r b ree d ing  areas, area exposed to  

th re a ts , areas d is tu rb e d  by ac tiv it ie s  o r  resto red , etc. Sea leve l change  m ay be observed a t ve ry  sm all scales b u t da ta  sh ou ld  be re po rte d  and  Inserted In to  

databases th a t are la rg e r In scope th a n  th e  m a n a g e m e n t area, e .g ., such data  co llec ted  loca lly  shou ld  be In te rp re te d  In th e  lig h t o f  large-scale (reg iona l and 

even g lo b a l) trends.

Technical re po rts  fo r  IC O M  purposes sh ou ld  co n ta in  a b r ie f na rra tive  on  h ig h lig h ts  and  tre n d s  sh o w n  by th e  Ind ica tor. S u p p o rtin g  results fro m  associated 

m o n ito r in g  and  m easu rem ents  sh ou ld  be d isp layed In ta b le s  (q u a n tita tiv e  da ta ), fig u re s  and  g raphs (h is tog ra m s, com parisons o f sites o r  pe riods , s ta tis tics 

o n  h ab ita ts , trends), m aps ( fo r  h a b ita t types Inven to ry, e co log ica l p a tte rn s , e tc .), Im ages (e .g ., aeria l p h o to g ra p h s  to  ca p tu re  large scale d is tu rb e d  h a b ita t, 

eros ion  process, e tc .), m ode ls  ( fo r  sea level rise p red ic tio ns , scenarios fo r  assessing c lim a te  change  Im pacts). Ecolog ical Ind ica to rs  re po rts  shou ld  be regu la rly  

u p d a te d  to  cap tu re  e n v iro n m e n ta l changes, Im pacts o f  ac tiv it ie s  as w e ll as progress done  (eva lu a tion  o f  th e  IC O M  e ffectiveness) and  fill k n o w le d g e  gaps.

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
•  EEA E nv ironm enta l Signals. A  series o f  repo rts  pub lished  since 2 0 0 0 , e .g ., B enchm ark ing  th e  M ille n n iu m  (2 00 2 ), C hap te rs  on  Fisheries and  In land  and  

coastal w a te rs . See also th e  EEA Signals 2 00 4 : A n  EEA u p d a te  on  se lected Issues;

•  E nv ironm enta l Ind ica to rs  fo r  N a tiona l S tate o f th e  E n v iro n m e n t R epo rting . A u s tra lia : S tate o f th e  E n v ironm ent. See th e  E nv ironm enta l In d ica to r R eport 

on  Estuaries and  th e  Sea, 8 0  p. (1998 );

•  GOOS-COOP;

•  H. John  H einz III C enter, E.G., The S tate o f th e  N ation 's  Ecosystems (2 0 2 0 ) /  ch a p te r o n  C oasts a nd  Oceans;

•  IOC, e .g ., A  re ference g u id e  on  th e  use o f  Ind ica to rs  fo r  In te g ra te d  coasta l m a n a g e m e n t (2 00 3 ), IOC In c o lla b o ra tio n  w ith  DFO, CSMP and  N O A A . 

M anuals and  Guides 45, IC A M  Dossier n o .1 , 127 p;

•  GESAMP and  A d v iso ry  C o m m itte e  o n  P ro tec tion  o f  th e  Sea, IM O /FA O /IO C -U N E S C O /W M O /W H O /IA E A /U N /U N E P ;

•  OSPAR C om m iss ion  fo r  th e  P ro tec tion  o f th e  M a rin e  E n v iro n m e n t o f th e  N orth -E ast A tla n tic . See th e  Q u a lity  S tatus R eport series.

References
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and Assessment, 91: 1-16.
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Rnnex IV
Detailed descrip tion of socioeconom ic ind icators

SE 1

Nature  

o f indicator

Relevance

Methodological
description

Total economic value

D e fin it io n
Using neo-classica l e con o m ic  te rm s, these are th e  d ire c t b e n e fit va lues o f p rod u c ts  a nd  services derived  fro m  th e  coastal and  ocean  m a n a g e m e n t areas.

The to ta l e con o m ic  va lue  is like ly th e  m ost im p o r ta n t in d ic a to r o f  th e  im p o rta n c e  o f th e  coasta l and  m a n a g e m e n t area to  th e  reg ion  and  its peop les. The 

fo cu s  o f th e  in d ic a to r shou ld  be on  those  ac tiv ities  th a t d is tin g u ish  th e  coasta l and  ocean  area fro m  o th e r  areas w ith in  th e  c o u n try  o r  reg ion . It a llo w s  

com parisons  a t several levels, e .g ., o f na tio n a l accou n ts  to  th e  to ta l econom y, b e tw e e n  o th e r  n a tio n a l o r  reg iona l g e o g ra p h ic  e con o m ic  areas, as w e ll as 

b e tw e e n  coun tries .

M ea sure m en t approaches
To be m ost e ffe c tive , th e  in d ic a to r sh ou ld  inc lude  all e con o m ic  ac tiv it ie s  w ith in  th e  m a n a g e m e n t area. W h ile  va rious  c lass ifica tion  o r  ch a ra c te riza tion  

schem es are possib le , a usefu l gene ric  "m a n n e r  o f  c o n s tru c tio n "  o f th e  in d ic a to r Is as fo llo w s :

1 ) For the coastal zone (land-based activ ities dependen t on the m arine environment)'.
•  Fish and  sea food  processing;

•  Tourism  and  recrea tion  (loca l a nd  v is itors);

•  Port and  sh ip p ing  (peop le  and  goods) a c tiv ities , in c lu d in g  s h ip -b u ild in g ;

•  O th e r a c tiv ities  th a t are "w a te r-d e p e n d e n t" .

2) For the m arine env ironm en t (o u t to  the b o unda ry  o f  the EEZ o r the  co n tin en ta l shelf):
a) Liv ing resource exp lo ita tion

•  Fishing (co m m erc ia l, rec rea tiona l, a rtisana l) a c tiv ity ;

•  A q u a c u ltu re  and  m a ncu ltu re  a c tiv ity ;

•  P harm aco log ica l o r  g en e tic  activ ity.

b) N on-liv ing  resource e xp lo ita tion
•  Oil and  gas Industry ;

•  Sand, g rave l and  m inera l (e .g ., salt) ex tra c tio n .

c) Non-consum ptive use
•  E lectric ity  g e n e ra tio n  fro m  w in d , tid a l o r  w ave  energy.
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SE 1

M ethodologica l
description

Assessment 
o f data

A dd itiona l
in fo rm ation

Total economic value

Each s u b -co m p o n e n t above  shou ld  ideally consider b o th  th e  raw  econom ic  va lue  and  th e  va lue -added . A  p articu la rly  im p o rta n t e le m e n t w ith  respect to  va lue- 

added  is th e  m a na g e m en t and a dm in is tra tion  costs associated w ith  th e  g ene ra tion  o f th e  e conom ic  activity. E lem ents to  be considered are as fo llo w s :

1) Local, reg iona l, o r  na tio n a l p u b lic  costs, inc lu d in g :

a) The cost o f sc ien tific  research and  advice;

b) M a n a g e m e n t and  a d m in is tra tio n  costs o f  all g o v e rn m e n t agencies associated w ith  th e  e con o m ic  a c tiv ity ;

c) The cost (annua l o r  a m o rtize d ) o f  p u b lic  in fra s tru c tu re  requ ired  fo r  th e  fa c ilita tio n  o f  com m erce  (e .g ., w ha rve s  and  o th e r  p u b lic  p o r t fac ilitie s);

2) In te rn a tio n a l o r  o th e r  d o n o r  costs o r  c o n tr ib u tio n s ;

3) Sectoral o r  o th e r  user charges o r c o n tr ib u tio n s ;

4) The va lue  o f  v o lu n ta ry  c o n tr ib u tio n s , by c itizens, n o n -g o v e rn m e n ta l o rg a n iza tio n s , o r  industry.

L im ita tio ns
Tota l e con o m ic  va lue  can also in co rp o ra te  "d e r iv e d  v a lu e s ", b u t ca u tio n  is w a rra n te d  in th e  use o f  these  va lues, and  th e ir  co n s tru c tio n  sh ou ld  be "m e th o d ­

o lo g ica lly  r ig o ro u s " . A n  exam p le  o f a "d e riv e d  v a lu e "  is th e  va lue  o f  using  th e  m arine  e n v iro n m e n t fo r  sew age  o r  w a s te w a te r  d ischarge  in lieu o f th e  inves t­

m e n t requ ired  fo r  tre a tm e n t o f these  d ischarges. S im ilarly, " s p in -o f f "  e co n o m ic  va lues sh ou ld  be a vo ided . W h ile  any one  o r several subsets o f  th e  ca tegories 

described above  w il l  p rov ide  very usefu l m a n a g e m e n t in fo rm a tio n , a n y th in g  less th a n  to ta l w il l  n o t a llo w  th e  fu ll u t i li ty  o f  th e  in d ic a to r to  be achieved.

Analysis and in te rp re ta tio n
T im e  series analysis; assessm ent o f  re la tive  changes in e c o n o m ic /in d u s tr ia l s tru c tu re ; seasonal v a ria tio n ; com parisons  b e tw e e n  and  a m o n g  sector/uses; 

com parisons  w ith  non -coasta l areas; com parisons b e tw e e n  th e  coastal (on -sh o re ; near-shore) and  m arine  co m p o n e n ts  (Territo ria l Sea; EEZ; c o n tin e n ta l shelf) 

o f  th e  m a n a g e m e n t area.

R e p o rtin g  scale
N atio n a l, re g io n a l, local.

O u tp u t
Tables and  m aps accom p a n ie d  by narra tive  reports.

Data sources
V arious  sources on  reg iona l use and  e con o m ic  va lue  associa ted  w ith  na tu ra l resources. Assessm ent m e th o ds  can be derived  fro m  a b road  a rray o f  sources, 

in c lu d in g : Turner, R.K. and  A dger, W .N . (1 99 5 ). Coastal Zone Resources Assessment Guidelines, LOICZ R eports and  S tudies, No. 4.
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Rnnex IV
Detailed descrip tion of socioeconom ic ind icators

SE 2

Nature 
o f indicator

Relevance

M ethodological
description

Assessment 
o f data

A dd itiona l
in fo rm ation

Direct investm ent

D e fin it io n
The in d ic a to r is a d e scrip tio n  o f  th e  to ta l d ire c t inve s tm e n t associa ted  w ith  oceans and  coasta l a c tiv ities  in th e  IC O M  m a n a g e m e n t area.

Total econom ic  va lue, d irec t Investm ent, and  to ta l e m p lo ym e n t are "c o m p a n io n  Ind ica to rs" and  shou ld  typ ica lly  be created, com p iled  and  analysed toge ther. 

M ea sure m en t approaches
D irec t inve s tm e n t sh ou ld  use th e  sam e "m a n n e r  o f  c o n s tru c tio n "  as th a t used fo r  to ta l e con o m ic  va lue  (see above).

The in d ic a to r sh ou ld  idea lly  classify in ve s tm e n t by type . Tw o m ain ca tegories  are:

•  Inves tm en t by G o v e rn m e n t (w h ich  m ay be su b -d iv id e d  In to  In ve s tm e n t by a na tio n a l g o v e rn m e n t and  inve s tm e n t by su b -n a tio n a l o r  local gove rn m e n ts );

•  Private S ector In ve s tm e n t (w h ich  m ay be sub -d iv id e d  In to  B usiness/C om m ercia l Investm en t, Inc lud in g  w h e re  a p p ro p r ia te  M u lt i-n a tio n a l Enterprises and 

inve s tm e n t by ind iv idua ls .

•  The In d ica to r sh ou ld  also classify Fore ign D irec t Investm en t.

In all instances, th is  in fo rm a tio n  sh ou ld  be co llec ted  fo r  each se c to r o r  s u b -se c to r a cco rd in g  to  th e  genera l se c to ra l/sub -secto ra l c lass ifica tion  used (i.e ., fo r  

d a ta  co lle c tio n  fo r  o th e r  ind ica to rs , such as to ta l e con o m ic  va lue , to ta l e m p lo y m e n t o r e con o m ic  d ive rs ifica tio n ).

L im ita tio ns
C au tio n  shou ld  be used In any analysis conce rn ing  ind irec t Investm ent, such as In fras truc tu re  o f a genera l na tu re  p rov ided  by governm ent(s) th a t can be used 

fo r  m any purposes (e .g., h ighw ays and  roads). It is m ore  useful to  focus data co llec tion  and  analysis on  d irec t investm en t re la ted to  coastal and oceans uses.

Analysis and in te rp re ta tio n
T im e  series analysis; assessm ent o f  re la tive  changes in e c o n o m ic /in d u s tr ia l s tru c tu re ; seasonal v a ria tio n ; com parisons  b e tw e e n  and  a m o n g  sectors/uses; 

com parisons  w ith  non -coasta l areas; com parisons  b e tw e e n  th e  coasta l (on -sho re ; near-shore) and  th e  m arine  co m p o n e n ts  (Territo ria l Sea; EEZ; c o n tin e n ta l 

she lf) o f  th e  m a n a g e m e n t area.

R e p o rtin g  scale
N atio n a l, re g io n a l, local.

O u tp u t
Tables and  m aps accom p a n ie d  by narra tive  reports .

Data Sources
Data sh ou ld  be deve loped  spec ific  to  th e  m a n a g e m e n t area.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

SE 3

Nature 
o f indicator

Relevance

M ethodologica l
description

Total em ploym ent

D e fin it io n
The ind ica tor is a description o f the  to ta l direct em ploym ent associated w ith  coastal and ocean-related In the  m anagem ent area. Like to ta l econom ic value, it can a llow  

com parison to  national accounts o f the  to ta l economy, and fo r  com parison w ith  o the r national o r regional econom ic areas, and fo r inter-country comparisons.

Tota l e con o m ic  va lue  and  to ta l e m p lo y m e n t are "c o m p a n io n  in d ic a to rs "  and  sh ou ld  be crea ted, c o m p iled  and  analysed to g e th e r. C hanges in e m p lo y m e n t 

w ith in  in d u s try  classes can be an e ffe c tive  in d ic a to r o f changes to  b roa d e r socia l and  c u ltu ra l dynam ics. C hanges in d ica tin g  w o rk e r  m o v e m e n t o u t o f  t ra d i­

t io n a l sectors such as fish in g  and  sh ip p in g  can signa l lon g e r-te rm  changes in cu ltu ra l dynam ics.

M ea sure m en t approaches
Tota l e m p lo y m e n t sh ou ld  use th e  sam e "m a n n e r  o f  c o n s tru c tio n "  fo r  th e  in d ic a to r as th a t used fo r  to ta l e con o m ic  va lue  (see above). The in fo rm a tio n  

deve loped  fo r  th e  in d ic a to r sh ou ld  inc lude  b o th  d ire c t e m p lo y m e n t (n um b e rs  o f em p lo ye d ) as w e ll as payro ll.

The data  co lle c tio n  process can also be used to  co llec t o th e r  soc ia lly -re levan t p o licy  in fo rm a tio n , such as:

•  E ducation  levels o f  persons e m p lo ye d ;

•  G e n d er dynam ics;

•  T ra in ing  o r c e rtif ic a tio n  levels requ ired ;

•  S e lf-em p loyed  versus em ployee;

•  A verage  size o f "e s ta b lis h m e n t" ;

•  Tax (p rope rty , incom e  o r payro ll) c o n tr ib u tio n s .

In a ll instances th is  in fo rm a tio n  sh ou ld  be co llec ted  fo r  each se c to r o r  sub-sector, a cco rd in g  to  th e  secto ra l/sub -secto ra l c lass ifica tion  used.

L im ita tio ns
"S p in -o f f"  and  in d ire c t e m p lo y m e n t a ttr ib u tio n s  sh ou ld  be avo ided  in th e  c o m p ila t io n  and  analysis.
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Rnnex IV
Detailed descrip tion of socioeconom ic ind icators

SE 3

Assessment 
o f data

A dd itiona l
in fo rm ation

Total em ploym ent

Analysis and in te rp re ta tio n
T im e  series analysis; assessm ent o f  re la tive  changes In e c o n o m ic /in d u s tr ia l s tru c tu re ; seasonal v a ria tio n ; com parisons  b e tw e e n  and  a m o n g  sectors/uses; 

com parisons  w ith  non -coasta l areas; com parisons  b e tw e e n  th e  coasta l (on -sho re ; near-shore) and  th e  m arine  co m p o n e n ts  (Territo ria l Sea; EEZ; c o n tin e n ta l 

she lf) o f  th e  m a n a g e m e n t area.

B o th  to ta l e m p lo y m e n t and  th e  va lue  o f  e m p lo y m e n t (payro ll) sh ou ld  be inc luded  in th e  analysis w h e re v e r possible.

R e p o rtin g  scale
N atio n a l, re g io n a l, local.

O u tp u t
Tables and  m aps accom p a n ie d  by narra tive  reports .

Data sources
Usually, data  m ust be spec ific  to  th e  m a n a g e m e n t area; som e genera l in fo rm a tio n  is ava ilab le  a t th e  fo llo w in g  sources:

UN D e p a rtm e n t o f E conom ic and  Social A ffa irs  (UNDESA) 

h ttp ://u n s ta ts .u n .o rg /u n sd /c r/re g is try /re g cs t.a sp ? C I= 8 & L g = 1

E uropean A d v iso ry  C o m m itte e  o n  S ta tis tica l In fo rm a tio n  in th e  E conom ic a nd  Social Spheres (CEIES)

h ttp ://e p p .e u ro s ta t.c e c . eu. in t/p o rta  l/p a g e ? _ p a g e id = 1 1 9 3 ,1 4 4 0 0 1 5 ,1 1 9 3 _ 1 4 40 0 2 2& _ d a d= p o rta l& _sch e m a = P O R T A L

N orth  A m e rica n  Industry  C lass ifica tion  System  (NAICS)

h ttp ://w w w .b ls .g o v /b ls /n a ic s .h tm

G loba l Industry  C lass ifica tion  S tandard  (GICS)

h ttp ://w w w .m s c i.c o m /e q u ity /g ic s .h tm l
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

SE 4

Nature 
o f indicator

Relevance

M ethodologica l
description

Sectorial diversification

The in d ic a to r is a d escrip tio n  o f  th e  re la tive  Im p o rta n ce  o f  one  se c to r o f th e  m arine  e con o m y re la tive  to  a n o th e r se c to r (gene ra lly  in co m pa riso n  to  th e ir  

re la tive  im p o rta n ce  to  th e  to ta l econ o m y o f th e  m a n a g e m e n t area).

The degree  o f  d ive rs ifica tio n  in an im p o r ta n t c o m p o n e n t in th e  co ns id e ra tio n  o f risk -  e con o m ic  risk, eco log ica l risk, and  a tte n d a n t socia l risk. In genera l,

th e  g rea te r th e  d ependence  o n  o ne  se c to r o r  sub-sector, th e  h ig h e r th e  risk. A cco rd in g ly , e co n o m ic  d ive rs ifica tio n  Is o fte n  cons ide red  to  be an Im p o rta n t

o b je c tive  In IC O M .

M ea sure m en t approaches

A  usefu l gene ric  "m a n n e r o f  c o n s tru c tio n "  o f  th e  in d ic a to r Is described as fo llo w s :

1 ) For th e  C oasta l Zone (land -based  ac tiv it ie s  d e p e n d e n t o n  th e  m arine  e nv iro n m en t):

•  Fish and  sea food  processing

•  Tourism  and  recrea tion  (loca l and  v is itors)

•  Port and  sh ip p in g  (peop le  and  goods) ac tiv ities , in c lu d in g  s h ip -b u ild in g

•  O th e r ac tiv it ie s  th a t are "w a te r-d e p e n d e n t"

2) For th e  m arine  e n v iro n m e n t ( fo r  th e  e x te n t o f  th e  IC O M  area o u t to  th e  b o u n d a ry  o f th e  EEZ o r  th e  c o n tin e n ta l shelf):

a) Liv ing resource exp lo ita tion
•  Fishing (co m m erc ia l, rec rea tiona l, a rtisana l) a c tiv ity

•  A q u a c u ltu re  and  m a n cu ltu re  a c tiv ity

•  M a rin e  p la n t harvesting

•  P harm aco log ica l o r  g e n e tic  a c tiv ity

b) N on-liv ing  resource e xp lo ita tion
•  Oil and  Gas a c tiv ity

•  Sand, gravel and  m inera l (e .g ., sa lt) e x tra c tio n

c) Non-consum ptive use
•  E lectric ity  g e n e ra tio n  fro m  w in d , tid a l o r  w ave  energy

•  E co-tourism

It sh ou ld  be n o te d  th a t th e  in d ic a to r m ay be co n s tru c te d  o n  th e  basis o f  e con o m ic  va lue , inve s tm e n t, o r  e m p lo ym e n t.

L im ita tio ns
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Rnnex IV
Detailed descrip tion of socioeconom ic ind icators

SE 4

Assessment 
o f data

A dd itiona l
in fo rm ation

Sectorial diversification

Analysis and in te rp re ta tio n
T im e  series analysis; assessm ent o f  re la tive  changes In e c o n o m ic /in d u s tr ia l s tru c tu re ; seasonal v a ria tio n ; com parisons  b e tw e e n  and  a m o n g  sector/uses; 

com parisons  w ith  non -coasta l areas; com parisons  b e tw e e n  th e  coasta l (on -sho re ; near-shore) and  th e  m arine  co m p o n e n ts  (Territo ria l Sea; EEZ; c o n tin e n ta l 

she lf) o f  th e  m a n a g e m e n t area.

R e p o rtin g  scale
N atio n a l, re g io n a l, local.

Data Sources
Data are usua lly spec ific  to  th e  m a n a g e m e n t area.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

SE 5

Nature 
o f indicator

Relevance

M ethodologica l
description

Assessment 
o f data

A dd itiona l
in fo rm ation

Human pressures on habitats

D e fin it io n
The ind ica to r is a m easure o f  th e  hum an pressures th a t c o n tr ib u te  to  h a b ita t a lte ra tio n . H ab ita ts  shou ld  Include coastal, riparian and  o ffsh o re  m arine  habita ts.

G ood  h a b ita t q u a lity  is essentia l to  m a in ta in  ecosystem  s tru c tu re  and  fu n c tio n  -  no h a b ita t m eans no  susta inab le  m arine  life . A n  u n d e rs ta n d in g  o f the  

e x te n t to  w h ic h  h um an  a c tiv ities  are im p a c tin g  th e  h a b ita ts  Is th e re fo re  c ritica l to  e ffe c tive ly  m a na g ing  those  activ ities.

M ea sure m en t approaches
There  are several co m p o n e n ts  th a t sh ou ld  be Inc luded  in o rd e r to  p rov ide  a com prehens ive  in d ica tio n  o f th e  e x te n t o f  Im pacts on  hab ita ts :

•  Land use/land cover p a tte rn s  and  co m p o s itio n ;

•  P opu la tion  density ;

•  Extent o f hard -su rface  areas;

•  A r tif ic ia l barrie rs  o r  co ns tru c tion s ;

•  C oasta l (e .g ., beach, m ang rove ) a lte ra tio n ;

•  H ig h -im p a c t f ish in g  gear/p rac tices ;

•  D um ped  and  d redged  m a te ria l (e .g ., sh ip p in g  channe l m a in tenance ).

L im ita tio ns
N ot all h a b ita t a lte ra tio n s  are h a rm fu l o r  d es tru c tive , and  h u m a n -g e n e ra te d  h a b ita t m ay be ben e fic ia l to  Im proved  m arine  e n v iro n m e n ta l qua lity . G rea t care, 

how ever, sh ou ld  be exercised in m a k in g  such conc lus ions -  th e y  shou ld  o n ly  be derived  fro m  cred ib le  sc ien tific  analysis.

Analysis and in te rp re ta tio n
The a m a lg a m a tio n  o f  th e  su bca tego ries  n o ted  w il l  give an overa ll in d ica tio n  o f th e  "h u m a n  fo o tp r in t "  In th e  m arine  e n v iro n m e n t. In te rp re tive  measures 

(such as th e  %  hard -su rfaced  rule) are ava ilab le  th a t can ind ica te  p a rt ic u la r p ro b le m  areas to  m anagers.

Data sources
E n v iro n m e n t d e p a rtm e n ts ; beach p rog ra m m e s  and  c o m m u n ity  m o n ito r in g  p rog ra m m e s; secto ra l m a n a g e m e n t agencies; e nv iro n m e n ta l NGOs; local o r  

reg iona l w a te r  and  w a s te -w a te r m a n a g e m e n t agencies; sys tem atic  survey o f  th e  coastal zone  to  m easure h a b ita t a lte ra tio n .

R e p o rtin g  scale
The 1 -km  G loba l Land C ove r C ha rac te ris tics  D atabase (GLCCD) has d eve loped  a c lass ifica tion  lis ting  15 d if fe re n t k inds o f  land cover. Each c lass ifica tion  has 

been p laced a lo n g  a d im e n s io n  fro m  " n a tu ra l"  (least a lte re d ) th ro u g h  "s e m i-a lte re d ", to  " a lte re d "  (m o s t im pa c te d  by hum ans).

O u tp u t
Tables and  m aps accom p a n ie d  by narra tive  reports.

G loba l Land C over C harac te ris tics  Database 

h ttp ://e d ca a c .u sg s .g o v /g lcc /g lcc .h tm l
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Rnnex IV
Detailed descrip tion of socioeconom ic ind icators

SE 6

Nature 
o f indicator

Relevance

M ethodological
description

Assessment 
o f data

Pollutants and introductions

D e fin it io n
The in d ¡etor is a m easure to  th e  to ta l vo lu m e  a nd  sources o f a ll types o f p o llu ta n t d ischarges and  In tro d u c tio n s  In th e  coasta l zone.

The degree o f  c o m p le x ity  o f  assem bly o f  th e  In d ica to r w il l  d e te rm in e  Its re levance; s im p le  basic m easures m ay p rov id e  very usefu l In fo rm a tio n  to  s tim u la te  

s tro n g e r e nv iro n m e n ta l p ro te c tio n  s tra teg ies  o r  po lic ies; a t Its m o s t basic level, th e  In d ica to r can s tim u la te  p u b lic  aw areness and  a tte n tio n  to  a p rob le m  o r  a 

p o te n tia l p rob le m . W ith  g rea te r degrees o f  c o m p le x ity  (and  associa ted  analysis) th e  Ind ica tor, o r  Its s u b -co m p o n e n ts , m ay p rov ide  s u ffic ie n t data  (such as 

ta rg e ts  o r re fe rence p o in ts ) to  g u id e  m a n a g e m e n t actions.

M ea sure m en t approaches
M e asu re m e n t sh ou ld  Inc lude  b o th  land - and  sea-based sources o f  p o llu ta n ts ; som e o f  th e  m a jo r ca tegories  to  be conside red  Inc lude: P o p u la tion  served by 

w a s te w a te r tre a tm e n t; v o lu m e , num ber, and  typ e  o f  p o in t-so u rce  d ischarges; l it te r  and  deb ris  (In c lud in g  lost f ish in g  gear); n on -p o ln t-s o u rc e  n u tr ie n t load ing  

(e .g ., fe r tiliz e r  use); d ischarged  sed im e n ts  and  n u tr ie n ts ; vo lu m e  o f  ba llas t and  b ilg e  d ischarge.

To be e ffe c tive , all sources w ith in  o r  a ffe c tin g  th e  m a n a g e m e n t area shou ld  be Inc luded . W h ile  data  are o fte n  g a th e re d  fo r  In d iv idua l sources, In d ica tions  o f 

th e  to ta lity  are rarely p rov ided .

L im ita tio ns
Data o n  d is ta n t and  a ir-b o rn  sources m ay be n o t be read ily  ava ilab le , m a k in g  It d if f ic u lt  to  deve lop  m a n a g e m e n t m easures. C um u la tive  e ffe c ts  and  a bso rp tio n  

capac ity  are usefu l concep ts  to  enhance  th e  analysis, b u t can be d if f ic u lt  and  costly  to  de te rm in e .

Analysis and in te rp re ta tio n
The to ta l accum ulated assault o f po llu tants w ill provide a strong Indication o f expected overall w a te r quality and o f the  Im pact o f hum an activity. The collection o f the  In­

fo rm a tion  may also stim ulate a tten tion  to  the  problem  In general, as w e ll as to  specific problem s w ith in  each o r any o f the  sub-categories. Further analysis beyond "gross 

level Indicators" may be required to  determ ine w h ich  source o f po llu tants Is the  m ost Im portan t Im m ediate o r long-te rm  th rea t (In o rde r to  set priorities fo r  action).

There  are m e th o d o lo g lc a lly -s o u n d  m easures th a t can be e m p lo ye d  fo r  g re a te r analysis (such as m a x im u m  a b s o rp tio n  capac ity  o f  th e  receiv ing e nv iro n m en t), 

w h ic h  can enhance  th e  analysis and  a llo w  fo r  m ore  so ph is tica te d  re g u la to ry  o r m a n a g e m e n t actions.

Data sources
E nv ironm ent dep a rtm e n ts ; beach p rog ram m es and c o m m u n ity  m o n ito r in g  p rogram m es; sectora l m a na g e m en t agencies; env ironm en ta l NGOs; local o r  regional 

w a te r  and  w a s te -w a te r m a na g e m en t agencies; agencies o r  com pan ies  responsible  fo r  o r  p rov id ing  e lectrica l gen e ra tion ; g o v e rn m e n t s ta tistica l agencies.

R e p o rtin g  scale
Local, reg iona l, na tio n a l.

O u tp u t
N arra tive  re po rts  accom p a n ie d  by tab les  a nd  maps.

2 0 4

Additional
information
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

SE 7

Nature 
o f indicator

Relevance

M ethodologica l
description

Disease and illness

D e fin it io n
The in d ic a to r is a m easure o f  th e  e x te n t to  w h ic h  h um a n  hea lth  has been n ega tive ly  a ffe c te d  by th e  w a te r  and  species q u a lity  in th e  m arine  e nv iro n m e n t.

The In d ica to r is re levan t to  u nd e rs ta n d  b o th  th e  sh o rt- te rm  and  th e  lo n g -te rm  consequences o f  m a rine  e n v iro n m e n ta l qua lity . W h ile  th e  m o s t im m ed ia te  

re levance is to  h um an  h ea lth , the re  are also im p o r ta n t e con o m ic  consequences (e .g ., th e  e con o m ic  va lue  o f days lost due  to  illness, th e  s h o rt and  lo n g -te rm  

e co n o m ic  cost o f  areas closed to  fish in g , th e  s h o rt and  lo n g -te rm  im pa c t on  to u rism ). The in fo rm a tio n  Is a lso re levan t fo r  c o s t/b e n e fit analysis (e .g ., o f 

e nhanced  w a s te w a te r tre a tm e n t.)  The in tro d u c tio n  o f under- o r  u n -tre a te d  h um an  w a s te  Is th e  p rim a ry  cause o f lost f ish in g  va lue , lost coasta l recrea tiona l 

va lue  and  increased source o f p u b lic  hea lth  risk

M ea sure m en t approaches
M e asu re m e n t sh ou ld  cons ide r a m ix tu re  o f "s o u rc e "  and  "c o n s e q u e n c e " in fo rm a tio n : Fecal c o llfo rm  co un ts ; days o f beach c losure; e x te n t o f co n ta m in a te d  

species; e x te n t o f c o n ta m in a te d  w a te r ; se a fo od -ve c to re d  Illnesses ( in c lu d in g  ch ron ic  lo n g -te rm  a ccum u la tion ).

L im ita tio ns
M e asu re m e n t o f  te rm s  such as " im p ro v e d "  s a n ita tio n  m ay d if fe r  fro m  reg ion  to  reg ion  even w h e n  re po rte d  by a sing le  In te rn a tio n a l o rg a n iz a tio n . In som e 

instances, it m ay m ean no access to  any sa n ita tio n  w h ile  in o th e r  o th e rs  it m ay m ean  th a t th e  ex is ting  fa c ilitie s  fa ll s h o rt o f  reg iona l norm s.
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Rnnex IV
Detailed descrip tion of socioeconom ic ind icators

SE 7

Assessment 
o f data

A dd itiona l
in fo rm ation

Disease and illness

Analysis and in te rp re ta tio n
In te rn a tio n a l s tandard  fo r  b a th in g  w a te r  q u a lity  have been deve loped  th ro u g h  a g ro u p  o f  experts  headed by th e  W o rld  H ea lth  O rg a n iza tio n  (W H O ). The 

so -ca lled  "A n n a p o lis  P ro to co l"  Is be ing  used by an Increasing ly large  n u m b e r o f  co un tr ie s  to  estab lish  b o th  s tandards  and  m e asu re m e n t p ro toco ls .

M e asu re m e n t o f  c o n ta m in a n ts  m ay be p a rtic u la rly  Im p o rta n t fo r  In d ig e n ou s  p o p u la tio n s , w h o  have a h ig h  re liance o n  m arine -sou rced  fo o d  sources.

M o re  so ph is tica te d  e co n o m ic  m o d e lin g  Is ava ilab le  to  d e te rm in e  th e  e con o m ic  consequences o f  disease and  Illness (e .g ., see GESAMP: A  Sea o f  Troubles)

Data sources
Public hea lth  a u th o ritie s , g o v e rn m e n t e n v iro n m e n t d e p a rtm e n ts  (n a tio n a l, su b -n a tio n a l); hosp ita ls ; W H O ; FAO.

R e p o rtin g  scale
Local, reg iona l, n a tio n a l, In te rn a tio n a l.

O u tp u t
N arra tive  re po rts  accom p a n ie d  by tab les  a nd  maps.

G u ide lines  fo r  analysis and  In te rp re ta tio n  are availab le  th ro u g h  th e  W H O . 

h t tp : / /w w w .w h o . ln t /e n t lty /  w a te r_ s a n lta t lo n _ h e a lth /b a th ln g /A n  n ap o lls .p d f

W o rld  Bank G roup . W a te r Supply and  S a n ita tio n  P rogram m e. 

h ttp :/ /w w w .w s p .o rg

W o rld  H ea lth  O rg a n iza tio n : W a te r, S a n ita tio n  and  H ea lth  

h ttp ://w w w .w h o .ln t /d o c s to re /w a te r_ s a n lta t lo n _ h e a lth /

U.S. E nv ironm enta l P ro tec tion  A gency, BEACON, Beach A d v iso ry  and  C los ing  O n -lin e  N o tif ic a tio n  

h ttp ://o a s p u b .e p a .g o v /b e a c o n /b e a c o n _ d a ta .a b o u t_ b e a c o n

European Blue Flag System 

h ttp ://w w w .b lu e fla g .o rg /B lu e F la g M a p .a s p
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

SE 8

Nature 
o f indicator

Relevance

M ethodologica l
description

Assessment 
o f data

A dd itiona l 
in fo rm ation

W eather and disaster

D e fin it io n
The in d ic a to r p rov ides in fo rm a tio n  on  th e  e x te n t to  w h ic h  h um a n  lives and  p ro p e rty  are a ffe c te d  by w e a th e r  and  m arine  d isaste r events.

U n d e rs ta n d in g  th e  e co n o m ic  and  social consequences o f  liv ing  in a coastal e n v iro n m e n t is im p o rta n t. Such an u n d e rs ta n d in g  usua lly p reda tes  m a n a g e m e n t 

ac tion s  to  c o n tro l o r  m itig a te  th e  consequences o f these events. It Is also o fte n  requ ired  to  s tim u la te  necessary Inves tm en t In o ce a n o g ra p h ic  p re d ic tio n  and 

co n tro l devices and  associa ted  m o de lin g  and  analysis. It is also re levan t fo r  an assessm ent o f  th e  consequences o f  h um a n -in d u c e d  coastal h a b ita t a lte ra tio n  

th a t m ay exacerba te  th e  im pa c t o f  w e a th e r  events.

M ea sure m en t approaches
E conom ic  va lue  o f loss fro m  m arine  w e a th e r-re la te d  events; lives lost fro m  w e a th e r  a nd  m arine  disasters.

L im ita tio ns
Causal re la tionsh ips  b e tw e e n  h um an  coasta l h a b ita t a lte ra tio n  and  w ea th e r-re la te d  im pacts  (o r th e  e xace rba tion  on  w e a th e r-re la te d  im pa c t) m ay be d if f ic u lt  to  

p rove  defin itive ly .

Analysis and in te rp re ta tio n
E va luating  d ire c t loss (e co n o m ic  o r h um an  lives) fro m  w e a th e r-re la te d  events is g ene ra lly  s tra ig h t-fo rw a rd ; lo n g -te rm  and  in d ire c t consequences can be m ore  

d if f ic u lt  to  de te rm in e .

Data sources
G o v e rn m e n t e m ergency  preparedness and  p la n n in g  agencies; insurance com pan ies ; hosp ita l and  p u b lic  hea lth  a u th o ritie s ; NGOs.

R e p o rtin g  scale
Local, reg iona l, n a tio n a l.

O u tp u t
N arra tive  re po rts  accom p a n ie d  by tab les  and  maps.
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Detailed descrip tion of socioeconom ic ind icators

SE 9

Nature 
o f indicator

Relevance

M ethodological
description

Assessment 
o f data

Population dynamics

D e fin it io n
The in d ic a to r o f  th e  linkages b e tw e e n  hum ans and  th e  coastal and  m arine  area (over and  above  th e  linkages th a t are im p lic it in an e co n o m ic  sense as 

p rov id e d  In " to ta l  e con o m ic  va lue , SE 1)

U n d e rs ta n d in g  th e  im p o rta n ce  o f th e  h um a n  linkage  to  th e  coasta l and  m arine  e n v iro n m e n t is im p o r ta n t fo r  m a n a g e m e n t purposes, and  fo r  crea ting  

w ith in  th e  p o p u la tio n  (and  g ove rn m e n ts ) an em p irica l sense o f  th e  im p o rta n ce  o f  th e  area. The d is tr ib u tio n  and  changes In p o p u la tio n  d ens ity  and  In th e  

c o m p o s itio n  o f th e  p o p u la tio n  can be as, o r  m ore  im p o r ta n t th a n  to ta l p o p u la tio n . The spread o f p o p u la tio n  in to  prev ious ly  u n in h a b ite d  areas can increase 

th e  d e s tru c tio n  and  fra g m e n ta t io n  o f  coasta l h a b ita t, c o n ta m in a te  coasta l w a te rs  w ith  a va rie ty  o f  p o llu ta n ts  and  expose n e w  resources to  e xp lo ita tio n .

The dynam ics o f  " s p ra w l"  Is d if fe re n t th a n  increased p o p u la tio n  w ith in  th e  ex is ting  fo o tp r in t  o f  h um an  h a b ita tio n .

M ea sure m en t approaches
R esident and  to ta l (seasonal) p o p u la tio n ; degree  o f  p u b lic  access.

The u n it o f  m e asu re m e n t o f  p o p u la tio n  is n u m b e r o f  persons -  p o p u la tio n  estim ates are usua lly based on  na tio n a l p o p u la tio n  censuses and  revised ( in -b e ­

tw e e n ) censuses, w h ic h  co lle c t data  o n  b irths , dea ths  and  m ig ra tio n . R esident p o p u la tio n  a lone  is a core va ria b le ; how ever, tre n d  analysis, spatia l d is tr ib u ­

t io n  dynam ics , p o p u la tio n  class analysis, and  n on -re s id e n t and  seasonal p o p u la tio n  da ta  p rov ide  su bs tan tia l ins ig h t fo r  m anagers.

The te rm  "m a r in e  a tta c h m e n t"  o r  " w a te r  d e p e n d e n t use" m eans a use, ac tiv ity , o r  p ro je c t th a t  requ ires  d ire c t phys ica l lo c a tio n  o n , p ro x im ity  o r  access 

to  a b o d y  o f  w a te r. W h ile  w a te r  d ep e n d e n c y  is m e t so le ly  because o f a re q u ire m e n t fo r  w a te r, m a rin e  a tta c h m e n t is d e te rm in e d  by e c o n o m ic  a d v a n ­

ta g e s  th a t m ay be g a in e d  fro m  a coasta l w a te r f ro n t  lo c a tio n . Social dyna m ics  ( in tr in s ic  " v a lu e " )  m ay need to  be d e te rm in e d  fro m  socia l surveys o f  th e  

p o p u la t io n , b u t is s till an im p o r ta n t c o n s id e ra tio n  fo r  m a na g e rs  and  g o v e rn m e n ts .

A n o th e r  m easure o f  a tta c h m e n t Is g iven  by th e  degree o f  p u b lic  access to  th e  coasta l area. In m any ju r is d ic tio n s , land o w n e rs h ip  ru les and  deed res tric tions

prec lude  fu ll and  o pe n  access to  coastal areas and  resources.

L im ita tio ns
The q u a lity  o f  census data  varies b roa d ly  a m o n g  coun trie s  and  a m o n g  regions.

Analysis and in te rp re ta tio n
U n d e rs ta n d in g  th e  im p o rta n ce  o f th e  lin ka g e  to  th e  coasta l and  m arine  e n v iro n m e n t Is Im p o rta n t fo r  oceans and  coasta l m a n a g e m e n t purposes, and  fo r

c re a tin g  w ith in  th e  p o p u la tio n  (and g ove rn m e n ts ) an e m p irica l sense o f th e  im p o rta n c e  o f th e  area.

Data sources
P o p u la tion  census da ta ; local g o ve rn m e n ts ; surveys.

R e p o rtin g  scale 
Local and  reg iona l.

O u tp u t
N arra tive  re po rts  accom p a n ie d  by tab les  a nd  maps.

2 0 8

Additional
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

SE 10 Marine Attachment

Nature D e fin it io n
o f ind ica tor The in d ic a to r is a m easure o f  th e  social and  e con o m ic  "re le v a n c e " o f  th e  m arine  e n v iro n m e n t to  th e  p o p u la tio n  o f th e  IC O M  m a n a g e m e n t area.

Relevance U n d e rs ta n d in g  th e  im p o rta n c e  o f socia l and  e con o m ic  linkage  b e tw e e n  th e  p o p u la tio n  and  th e  coastal and  m arine  e n v iro n m e n t Is Im p o rta n t fo r  IC O M

purposes. It is a lso v ita l fo r  c rea ting  w ith in  th e  p o p u la tio n  (and g ove rn m e n ts ) an e m p irica l sense o f  th e  Im p o rta n ce  o f  th e  area.

M ethodolog ica l M ea sure m en t A pproaches
descrip tion There  are tw o  d if fe re n t types o f  "a t ta c h m e n t" :  an e con o m ic  a tta c h m e n t and  a socia l a tta c h m e n t to  th e  m arine  e nv iro n m e n t.

The e co n o m ic  a tta c h m e n t m ay be re fe rred  to  as "w a te r -  d e p e n d e n t u s e "; th is  m eans a use, activ ity , o r  p ro je c t th a t requ ires d ire c t physica l loca tio n  o n , o r 

p ro x im ity  o r  access to  a b o d y  o f coasta l w a te r.

W h ile  w a te r-d e p e n d e n c y  is m e t so le ly because o f a re q u ire m e n t fo r  w a te r, th e  e co n o m ic  d e fin it io n  o f  m arine  a tta c h m e n t m ay also be b roa d e ne d  to  Include 

co ns id e ra tio n  o f  th e  e con o m ic  advan tages th a t m ay be ga ined  fro m  a coasta l w a te r f ro n t loca tion .

Social a tta c h m e n t re fers to  th e  in trin s ic  "v a lu e "  th a t th e  p o p u la tio n  derives fro m  th e  m arine  e n v iro n m e n t. This needs to  be d e te rm in e d  fro m  social surveys 

o f  th e  p o p u la tio n , and  is an im p o r ta n t co ns id e ra tio n  fo r  m anagers a nd  g ove rn m e n ts . The h is to rica l c o n n e c tio n  to  th e  m arine  e n v iro n m e n t (e .g ., th e  n u m ­

ber o f g en e ra tion s  fa m ilie s  have lived in p ro x im ity  o r co nn e c te d  to  th e  m arine  e n v iro n m e n t) Is an Im p o rta n t c o m p o n e n t o f socia l dynam ics th a t m anagers 

sh ou ld  cons ide r w h e n  d es ign ing  p o p u la tio n  surveys.

L im ita tio ns

Assessment Analysis and In te rp re ta tio n
o f data Q u a lita tive  da ta  on  socia l a tta c h m e n t and  In trins ic  va lue  m ay be ve ry subjective .

E conom ic  data  on  " a t ta c h m e n t"  and  w a te r-d e p e n d e n t use are easier to  co lle c t, b u t p rov ide  an inco m p le te  p ic tu re  o f  th e  im p o rta n ce  o f  th e  area to  those

liv ing  In th e  area.

Data Sources
Surveys; local g o ve rn m e n ts ; business associa tions; local societies (e .g ., h is to rica l societies).

R e p o rtin g  Scale
Local and  reg ional.

O u tp u t
N arra tive  re po rts  accom p a n ie d  by tab les  and  maps.

A dd itiona l 
in fo rm ation
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SE 11

Nature 
o f indicator

Relevance

M ethodological
description

Assessment 
o f data

Additional
information

Public access

D e fin it io n
The in d ic a to r is a m easure  o f  th e  degree  to  w h ic h  th e  p u b lic  have access to  th e  coast itse lf, and  to  th e  resources o f  th e  coastal and  m arine  e nv iro n m e n t.

There  Is b o th  a socia l and  e co n o m ic  c o m p o n e n t to  p u b lic  access.

The social c o m p o n e n t deals w ith  th e  e x te n t to  w h ic h  th e  p o p u la tio n  - th e  local res iden t p o p u la tio n  o r th e  n on -re s id e n t p o p u la tio n  (e .g ., to u ris ts ) have 

physica l access to  th e  coast. In m any ju r is d ic t io n s , la n d -o w n e rs h lp  ru les a nd  deed res tric tions  p rec lude  fu ll and  o pe n  access to  coasta l areas.

The e con o m ic  c o m p o n e n t deals w ith  th e  e x te n t to  w h ic h  th e  local p o p u la tio n  has access to  th e  resources o f  th e  m arine  e n v iro n m e n t (e ith e r th e  liv ing  re­

sources o r th e  n o n -liv in g  resources). N ote : " lo c a l p o p u la t io n "  m ay also m ean th e  n a tio n a l p o p u la tio n  in areas w h e re  access to  o ffs h o re  resources has been 

g iven  to  n o n -n a tion a ls . This m ay also inc lude  co ns id e ra tio n  o f th e  "e c o n o m ic  re n ts " , if any, charged  by g o ve rn m e n ts  fo r  access to  those  resources (e .g ., 

license o r  p e rm it fees; taxes; roya lty  fees).

M ea sure m en t A pproaches
P hysica l access, area (km ) o f  p u b lic  access; n u m b e r o f access p o in ts /k m  o f coastline ; p u b lic  versus p riva te  o w n e rs h ip  o f  th e  coastline .

E cono m ic  access, p e rcen tage  o f  resource righ ts  g iven  to  th e  lo ca l/n a tio n a l p o p u la tio n ; e con o m ic  va lue  o f  lo ca l/n a tio n a l resource righ ts  in re la tion  to  to ta l 

e co n o m ic  va lue  o f  th e  area.

L im ita tio ns

Analysis and In te rp re ta tio n

Data Sources

R e p o rtin g  Scale
Local and  reg iona l.

O u tp u t
N arra tive  re po rts  accom p a n ie d  by tab les  a nd  maps.
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for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

SE 12

Nature 
o f indicator

Relevance

Traditional knowledge, innovations and practices / Cultural integrity

D e fin it io n
The degree  to  w h ic h  tra d it io n a l k n o w le d g e , inn o va tio n s  and  practices are recogn ized  and  u tilize d  in th e  m a n a g e m e n t o f  coasta l and  m arine  areas and 

resources.

U nits o f  m easurem ent
The in d ic a to r can be based o n  m u lt ip le  m easures, cons ide ring  th e  Issues th a t are m ost re levant:

•  S tatus and  tre n d s  in lin g u is tic  d ive rs ity  and  speakers o f  ind ig e n o u s  languages (language );

•  R e c o g n itio n /e x is te n ce /co n tin u a tio n  o f  tra d it io n a l land and  w a te r  te n u re  o f  ind ig e n o u s  and  local co m m u n itie s  (land ; see also la n d -u se /la n d -co ve r p a tte rn s  

and  co m po s itio n );

•  Lands and  w a te rs  m anaged  o r co -m an a g ed  by In d ig e n ou s  and  local co m m u n itie s  (land ; see also la n d -u se /la n d -co ve r p a tte rn s  and  co m po s itio n );

•  M o v e m e n t o f  ind ig e n o u s  and  local co m m u n itie s  aw a y  fro m  tra d it io n a l te rr ito r ie s  and  in f lo w  o f n e w  co m m u n itie s  (p eo p le ; see also p o p u la tio n  density);

•  Trends in th e  e s ta b lish m en t and  e ffe c tive  im p le m e n ta tio n  o f  fa vo u ra b le  g o v e rn m e n t po lic ies  a nd  p ro g ra m m e s  to  preserve tra d it io n a l k n o w le d g e , inn o va ­

t io n  a nd  p rac tice  (p rog ra m m es and  polic ies);

•  Access to  tra d it io n a l coasta l and  m arine  resource righ ts  (cu ltu re ; see also lan d -u se /la n d -co ve r p a tte rn s  and  c o m p o s itio n );

•  Trends in th e  m a n ife s ta tio n s  o f  tra d it io n a l kn o w le d g e  (cu ltu re ).

Purpose
The use o f ind ica to rs  and  m easures re la ted  to  tra d it io n a l k n o w le d g e , in n o v a tio n  and  practices can p rov id e  an e va lu a tion  o f c u ltu ra l in teg rity .

In te rn a tio n a l conven tions , ag reem en ts , ta rg e ts
•  The CBD recen tly  deve loped  ind ica to rs  to  tra c k  th e  im p le m e n ta tio n  o f th e  respect, p rese rva tion  and  m a in te n a nce  o f k n o w le d g e , in n o v a tio n  and  p rac ­

tices o f Ind igenous  and  local co m m u n itie s , in p a rt ic u la r fo r  assessing progress to w a rd s  th e  2 0 1 0  b io d ive rs ity  ta rg e t.

•  UN D ec la ra tion  on  th e  R ights o f Ind igenous  Peoples: The UN C om m iss ion  on  H um an R ights has estab lished  an o p e n -e n d e d , in ter-sessiona l w o rk in g  

g ro u p  to  e la b o ra te  a d ra ft UN D ec la ra tion  on  th e  R ights o f  Ind ig e n ou s  Peoples. W o rk  is in progress.
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SE 12

M ethodological
description

Traditional knowledge, innovations and practices / Cultural integrity

U n de rly in g  d e fin it io n s  and concepts
Tra d itio n a l kn o w le d g e  a nd  tra d it io n a l resources have been m anaged  by Ind ig e n ou s  and  local co m m u n itie s  s ince tim e  Im m e m o ria l, using cu s to m a ry  law  

e m b e d d ed  In sp iritu a l cosm ology. Persistence o f cu s to m a ry  law , a n d /o r th e  ex istence o f  k n o w le d g e  holders, sp ir itu a l leaders o r Elders and  th e  persistence 

o f  cu ltu ra l p ractices m ay all be regarded as m a n ife s ta tio n s  o f tra d it io n a l kn o w le d g e . These can be usefu l Ind ica to rs  th a t tra d it io n a l k n o w le d g e  c o n tin u e s  to  

be used and  passed o n  to  y o u n g e r g en e ra tion s  (U N E P /C B D /W G 8J/4 /10).

M ea sure m en t approaches
As no one  s ing le  In d ica to r can cap tu re  th e  s ta tus  and  tre n d s  o f  tra d it io n a l kn o w le d g e , In n o va tio n  and  p ractices In re la tion  to  coastal and  m arine  resource 

m a n a g e m e n t, a series o f m easures are p roposed  and  can be se lected , d ep e n d in g  o n  th e  Issues a t stake. As m uch  as possib le , th e  m easures p roposed  shou ld  

be d e te rm in e d  In b o th  a q ua lita tiv e  and  q u a n tita tiv e  w ay, fo cu s in g  o n  th e  aspects m ost re levan t to  th e  IC O M  In itia tive  u n d e r e va lua tion  (e .g ., a va ila b ility  o f 

d o c u m e n ts  In tra d it io n a l languages). The In d ica to r m ay requ ire  s ig n ific a n t c u s to m iz a tio n  o n  th e  p a rt o f  th e  users to  be re levan t to  th e  IC O M  In itia tive .

L im ita tio ns
L im ita tio n s  o f  th e  In d ica to r and  Its m easures are re la ted  to  b o th  Its co nce p tu a l and  o p e ra tio n a l d e fin it io n  and  th e  a va ila b ility  o f  data  a t th e  requ ired  scale. 

Status o f th e  m e th o d o lo g y
The m e th o d o lo g y  Is u n d e r d ev e lo p m e n t In o th e r  fo ru m s  (In pa rticu la r, CBD A d  hoc O p e n -en d ed  Inter-sesslonal W o rk in g  G ro u p  and  Related Provisions o f  th e  

CBD and  UNESCO).

A lte rn a tiv e  d e fin itio n s
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Assessment 
o f data

A dd itiona l
in fo rm ation

Traditional knowledge, innovations and practices / Cultural integrity

Data needed to  com p ile  th e  in d ic a to r
Q u a n tita tiv e  and  q u a lita tive  data  o n  th e  se lected  tre n d s  In tra d it io n a l kn o w le d g e , In n o va tio n  and  practices.

Data sources and c o lle c tio n  m ethods
Data m ay be ava ilab le  fro m  na tio n a l s ta tis tics and  censuses as w e ll as p u b lic  p rog ra m m e s  and  po lic ies re levan t to  s ta tus  a nd  tre n d s  In tra d it io n a l kn o w le d g e  

and  local c o m m u n ity  se lf-assessm ents. The co lle c tio n  o f  n e w  data  m ay requ ire  th e  c o n d u c t o f  surveys o r  local c o m m u n ity  se lf-assessm ents exercises.

Analysis and in te rp re ta tio n  o f da ta
The d escrip tio n  and  analysis o f data  shou ld  be p e rfo rm e d  w ith  re ference to  th e  goa ls and  o b jec tives  o f  th e  IC O M  In itia tives , h ig h lig h tin g  th e  aspects o f  and 

tre n d s  In tra d it io n a l k n o w le d g e  th a t are m o s t re levan t to  th e  sus ta inab le  use, conse rva tion  and  m a n a g e m e n t o f  coasta l and  m arine  resources and  w e llb e in g  

o f  coasta l co m m un itie s . G e n d e r Im p lica tio n s  w il l  have to  be ta ke n  In to  a cco u n t In th e  m e asu rem ent o f th e  Ind ica tor.

R e p o rtin g  scale and o u tp u t
The In d ica to r Is bes t m o n ito re d  a t th e  level o f coasta l te rr ito r ie s  In w h ic h  tra d it io n a l c o m m u n itie s  live. The o u tp u t  m ay Inc lude  g rap h ic  rep re se n ta tion s  (e .g ., 

maps).

O rgan iza tions  and p rog ram m es invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
•  Secreta ria t o f  CBD; UNESCO; CBD, A d  H oc O p e n -en d ed  In tersesslonal W o rk in g  G ro u p  o n  A rtic le  8(j) and  re la ted  prov is ions  o f  th e  C o n ve n tio n  o n  B io­

log ica l D iversity, Final R eport, UNEP/CBD/COP/8/7.

•  UNESCO (2 00 0 ). C u ltu ra l D iversity, C o n flic t and  P luralism . UNESCO, Paris.

In te rn e t links
CBD: h ttp ://w w w .b lo d lv .o rg /p ro g ra m m e s /s o c lo -e c o /tra d lt lo n a l/d e fa u lt.a s p

UNESCO: h t tp : / /p o r ta I.Unesco.org/cu lture /en /ev.php-U R L_ID =2450& U R L_D O =D O _TO P IC & U R L_S E C TIO N =201 .h tm l
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Nature 
o f ind ica tor

Relevance

M ethodological
description

Protection of coastal heritage resources

D e fin it io n
The degree  to  w h ic h  coasta l he rita g e  resources are k n o w n , e ffe c tive ly  p ro te c te d , and  enjoyed.

U nits  o f  m easurem ent
•  The n u m b e r and  typ e  o f  coasta l he rita g e  resources id e n tifie d  and  assessed;

•  The p e rcen tage  o f  coasta l he rita g e  resources, in c lu d in g  cu ltu ra l routes, th a t are p ro te c te d , b o th  fo rm a lly  and  in fo rm a lly ;

•  The p e rcen tage  o f  coasta l he rita g e  resources th a t are vu ln e ra b le  o r  be ing  d am aged  because o f na tu ra l (e .g ., coasta l e ros ion ) and  h um an  (e .g ., rec lam a­

t io n , In a p p ro p ria te  use, e tc .) fa c to rs ;

•  Use o f  cu ltu ra l he rita g e  resources and  m o s t v is ited  sites.

Purpose
The k n o w le d g e , p ro te c tio n , and  e n jo y m e n t o f th e  he rita g e  resources o f  th e  coasta l area c o n tr ib u te  to  e n v iro n m e n ta l p ro te c tio n  In th e  b roa d e r sense. These

resources represen t evidence o f  th e  cu ltu ra l e n v iro n m e n t and  Its h is to ric  and  c u ltu ra l life  e v o lu tio n .

In te rn a tio n a l conven tions , ag reem ents , ta rg e ts
Several g lo b a l a nd  reg iona l In s tru m e n ts  p ro te c t m a te ria l c u ltu ra l he rita g e  o f  d if fe re n t types. A m o n g  th e  m o s t Im p o rta n t In s tru m e n ts  are: W o rld  H eritage  

C o n ve n tio n  197 2 ; E uropean C o n ve n tio n  on  th e  P ro tec tion  o f th e  A rch ae o log ica l H eritage  (revised) 199 2 ; E uropean Landscape C o n ve n tio n  2 0 0 0 ; R ecom ­

m e n d a tio n  1 48 6  (2 0 0 0 ) o f  th e  P arliam entary  A ssem bly o f  th e  C ounc il o f  Europe on  M a rit im e  and  flu v ia l cu ltu ra l h e ritage ; C o n ve n tio n  on  th e  P ro tec tion  o f 

th e  U n d e rw a te r C u ltu ra l H eritage  200 1 .

U n d e rly in g  d e fin it io n s  and concepts
C oasta l cu ltu ra l he rita g e  Includes h is to rica l, a rcha e o lo g ica l and /co re  c u ltu ra l, Inc lud in g  sacred, resources, In c lud in g  ob jec ts , sites and  landscapes loca ted  In 

th e  coasta l area, b o th  on  land and  u nde rw a te r.

M ea sure m en t approaches
The In d ica to r m ay be m easured on  d if fe re n t levels, Inc lud in g  th e  degree  to  w h ic h  such resources have been assessed, fo rm a lly  and  In fo rm a lly  p ro te c te d — In­

c lud in g  th ro u g h  tra d lt lo n a l/re llg lo u s  ru les /cus tom s— and sa fegua rded  (In c lud in g  co nse rva tio n , p rese rva tio n , re s to ra tio n , and  re con s tru c tio n ).

L im ita tio n s  o f  th e  in d ic a to r
L im ita tio n  o f th e  In d ica to r can be fo u n d  In th e  d e fin it io n  o f  th e  spec ific  fe a tu re s  th a t a c c o u n t fo r  coasta l c u ltu ra l h e rita g e , th e ir  va lues and  s ign ificance , 

c o n tr ib u tio n  to  coasta l econom y, and  vu lne rab ility .

Status o f  th e  m e th o d o lo g y
The m e th o d o lo g ie s  fo r  th e  m e asu re m e n t o f  th is  In d ica to r rely o n  genera l m e th o d o lo g ie s  fo r  m o n ito r in g  cu ltu ra l heritage .

A lte rn a tiv e  d e fin itio n s

IOC Manuals and Guides MG



for m easuring the progress and outcom es of integrated coastal and ocean m anagem ent

SE 13

Assessment 
o f data

A dd itiona l
in fo rm ation

Protection of coastal heritage resources

Data needed to  co m p ile  th e  in d ic a to r
Q u a n tita tive  and qua lita tive  data on  th e  loca tion  and  typ o lo g y  o f cu ltu ra l heritage  resources, th e ir  s ta te , level and  e ffectiveness o f p ro te c tio n , and  en joym ent. 

Data sources and c o lle c tio n  m ethods
A genc ies  In charge  o f s a fe g ua rd in g  m a te ria l he rita g e  and  re levan t registers. Data can com e fro m  review s o f  registers, aeria l surveys and  fie ld w o rk . 

Analysis and in te rp re ta tio n  o f  da ta
The d e scrip tio n  and  analysis o f  th e  data  sh ou ld  a im  to  Id e n tify  spec ific  Issues w ith  cu ltu ra l he rita g e  loca ted  In th e  coasta l zone , Inc lud in g  th e ir  exposure  to  

na tu ra l fa c to rs  and  th e ir  c o n tr ib u tio n  to  th e  coasta l econom y.

R e po rting  scale and o u tp u t
The In d ica to r Is best m o n ito re d  a t th e  level o f  coasta l a d m in is tra tiv e  un its  (e .g ., coasta l p rovinces). The o u tp u t m ay Inc lude so rte d  lists o f  coastal cu ltu ra l 

he rita g e  resources and  g ra p h ic  rep resen ta tions  (e .g ., m aps).

O rgan iza tions  and p rogram s invo lved  in th e  d e v e lo p m e n t o f  th e  in d ic a to r
UNESCO W o rld  H eritage  C en tre  (W H C ); C ounc il o f  Europe (CoE); R egional A c tiv ity  C en tre  fo r  th e  P rio rity  A c tio n s  P rogram m e (PAP/RAC); W o rld  Bank. 

References
Pearson, M ., Jo hn s ton , D ., Lennon, J., M cB ryde, I., M a rsha ll, D ., Nash, D. and  W e llin g to n , B. (1998 ). E nv ironm enta l Ind ica to rs  fo r  N a tio n a l S tate o f th e  En­

v iro n m e n t R epo rting  -  N a tu ra l and  C u ltu ra l H eritage . A u s tra lia : S tate o f  th e  E nv ironm ent. E nv ironm enta l In d ica to r Reports. D e p a rtm e n t o f th e  E nv iron ­
m e n t, C anberra.

W o rld  Bank (1 99 4 ). E nv ironm enta l Assessm ent S ou rcebook  U pda te  no. 8, C u ltu ra l H eritage  In E nv ironm enta l Assessm ent. W o rld  Bank, W a s h in g to n , DC. 

In te rn e t links
UNESCO W H C : h ttp ://w h c .u n e s c o .o rg

CoE, C u ltu ra l and  N atura l H eritage : h ttp : / /w w w .c o e . ln t/T /E /C u ltu ra l_ C o -o p e ra tlo n /H e rlta g e /

PAP/RAC: w w w .p a p -th e c o a s tc e n tre .o rg /

IOC Manuals and Guides ME

http://whc.unesco.org
http://www.coe.lnt/T/E/Cultural_Co-operatlon/Herltage/
http://www.pap-thecoastcentre.org/


IOC M anuals and Guides

No. T itle
1 rev. 2 G u ide  to  IGOSS Data A rch ives and  Exchange (BATHY and  TESAC). 1993 . 27  pp. (English , French, Spanish, Russian)

2 In te rn a tio n a l C a ta lo g ue  o f  Ocean Data S ta tion . 1976 . (O u t o f  s tock)

3 rev. 3 G u ide  to  O p e ra tion a l Procedures fo r  th e  C o lle c tio n  and  Exchange o f  JC O M M  O ce a n og ra ph ic  Data. Th ird  Revised E d ition , 1999 . 3 8  pp. 

(English, French, Spanish, Russian)

4 G u ide  to  O ce a n og ra ph ic  and  M a rin e  M e te o ro lo g ic a l In s tru m e n ts  a nd  O bserv ing  Practices. 1975 . 54 pp. (English)

5 rev. G u ide  fo r  E stab lish ing a N a tiona l O ce a n og ra ph ic  Data C en tre , 1997 . 42  pp. (English)

6 rev. W ave  R epo rting  Procedures fo r  T ide  O bservers In th e  Tsunam i W a rn in g  System. 1968 . 3 0  pp. (English)

7 G u ide  to  O p e ra tion a l Procedures fo r  th e  IGOSS P ilo t P ro ject o n  M a rin e  P o llu tion  (P e tro leum ) M o n ito r in g . 1976 . 50  pp. (French, Spanish)

8 (Superseded by IOC M anu a ls  and  G uides No. 16)

9 rev. M a nu a l on  In te rn a tio n a l O ce a n og ra ph ic  Data Exchange. (F ifth  E d ition). 1991 . 82 pp. (French, Spanish, Russian)

9 A n n e x  I (Superseded by IOC M anu a ls  and  G uides No. 17)

9 A n n e x  II G u ide  fo r  R esponsible N a tiona l O ce a n og ra ph ic  Data C entres. 1982 . 2 9  pp. (English , French, Spanish, Russian)

10 (Superseded by IOC M anuals and Guides No. 16)

11 The D e te rm in a tio n  o f  P etro leum  H ydroca rbons In S ed im ents. 1982 . 3 8  pp. (French, Spanish, Russian)

12 C hem ica l M e th o d s  fo r  Use In M a rin e  E n v iro n m e n t M o n ito r in g . 1983 . 53 pp. (English)

13 M anua l fo r  M o n ito r in g  Oil and D issolved/D ispersed Petro leum  H ydrocarbons In M arine  W ate rs  and  on  Beaches. 1984. 35 pp. (English, French, Spanish, Russian)

14 M a nu a l on  Sea-Level M easu rem ents  and  In te rp re ta tio n .

Vo l. I: Basic P rocedure. 1985 . 83  pp. (English , French, Spanish, Russian)

Vo l. II: E m erg ing  Technolog ies. 1994 . 72 pp. (English)

Vo l. Ill: Reappraisals and  R eco m m e n da tio ns  as o f  th e  year 2 0 0 0 . 2 0 0 2 . 55 pp. (English)
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17 GF3: A  G eneral F o rm a ttin g  System fo r  G eo -re fe renced  Data

Vo l. 1 : In tro d u c to ry  G u ide  to  th e  GF3 F o rm a ttin g  System. 1993 . 35 pp. (E nglish, French, Spanish, Russian)
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Vo l. 5: R eference M a nu a l fo r  th e  GF3-Proc S o ftw a re . 1992 . 67 pp. (English , French, Spanish, Russian)

Vo l. 6: Q u ick  Reference Sheets fo r  GF3 and  GF3-Proc. 198 9 . 22 p p . (English, French, Spanish, Russian)

18 User G u ide  fo r  th e  Exchange o f M easured W ave  Data. 1987 . 81 pp. (English, French, Spanish, Russian)

19 G u ide  to  IGOSS Specia lized O ce a n og ra ph ic  C entres (SOCs). 1988 . 17 pp. (English, French, Spanish, Russian)

20 G u ide  to  D rif tin g  Data Buoys. 1988 . 71 pp. (English, French, Spanish, Russian)
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22 GTSPP R ea l-tim e Q u a lity  C o n tro l M a nu a l. 1990 . 122 pp. (English)
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23 M a rin e  In fo rm a tio n  C en tre  D eve lo pm e n t: A n  In tro d u c to ry  M a nu a l. 1991 . 32 pp. (English, French, Spanish, Russian)

24 G u ide  to  S a te llite  R em ote Sensing o f th e  M a rin e  E n v ironm ent. 1992 . 178  pp. (English)

25 S tandard  and  Reference M a te ria ls  fo r  M a rin e  Science. Revised E d ition . 199 3 . 577  pp. (English)
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27 C h lo rin a te d  B iphenyls In O pen Ocean W ate rs: S am p ling , E xtrac tion , C le a n -u p  and  In s tru m e n ta l D e te rm in a tio n . 199 3 . 3 6  pp . (English)

28 N u tr ie n t A na lysis In Tropica l M a rin e  W a te rs . 199 3 . 2 4  p p . (English)

29 P ro toco ls  fo r  th e  Jo in t G loba l Ocean Flux S tudy (JGOFS) C ore M easu rem ents . 1994 . 178  pp  . (English)
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