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PREFACE

The primary purpose of this Handbook isto serve asapractical guideto innovators of governance and
socioeconomicsin Large Marine Ecosystem (LME) projects. Based on aGlobal Environmental Facility
IW:LEARN-sponsored workshop for 11 LME programs,* the handbook is designed to be used in short
courses and workshops on governance and soci oeconomi cs science to support the ecosystem approach to
marineresources management.

The Handbook explains why governance and socioeconomics are important to the success of resource
management in the LME context. Good governance and soci oeconomics can lead to good outcomes; bad
governance and socioeconomicsnearly dwaysdoom management effortstofailure. Toimprovethe chances
of successful management, the Handbook explainsthe basi ¢ principlesand ingredients that make for good
governanceand socioeconomics—at al phasesof LME project deve opment, from the Transboundary Diagnostic
Analysistothe StrategicAction Plan, and implementati on of adaptive management and sustainablefinancing.

YInformation on the workshop can be found at http://www.iwlearn.net/abt_iwlearn/pns/learning/b2-2lme
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FOREWORD

Dr. \eerle Vandeweerd
United Nations Environment Programme
Coordinator GPA/Head, Regional Seas Programme

Thehedlth, andin some casesthevery survival, of coastal popul ations depends upon the health and well
being of themarineand coastal ecosystems. Theeffective governance of marineand coastal ecosystemsis
therefore essential to progresstowards sustai nableformsof devel opment. Good governance, inturn,
requiresathorough understanding of the socioeconomicimplicationsof coastal and marineecosystem
change. Together, the governance and socioeconomic aspects of large marine ecosystems (LME) address
the human dimens ons of important regionsof our planet.

ThisHandbook setsforth the defining features and the dynamic interplay between the governanceand
socioeconomic modulesand the three natural science modules (productivity, fish and fisheries, and pollution
and ecosystem health) that together describethe condition and functioning of LMES. Assuchitisamajor
contribution to LM E planning and decision-making. The handbook beginswith adiscussion of ecosystem-
based management asaparadigm shift from traditional sector-by-sector management. It proceedsto
analyzethe planning and decision-making process asit unfoldsinto aplan of action for ecosystem-based
management. A primer on thedriving forcesand challengesthat must be understood and addressedin LME
management exploresmarketsand thefactorsthat determinewhether stakeholderscomply with or resist the
implementation of rulesgoverning how natural resourcesaredlocated and utilised. Thefina chapteris
devoted tothecritica issueof sustained financing for long-term ecosystem-based management initiatives.

The production of the Handbook contributesto the partnership that linksthe coastal and marine activities of
theglobal Regiond SeasProgramme coordinated by the United Nations Environmental Programme
(UNEP), with the LM E approach. Thisjoint initiative al so contributesto one of the globa Regional Seas
Strategic Directionsto “ (d)evel op and promote acommon vision and integrated management, based on
ecosystem approaches, of prioritiesand concernsrelated to the coastal and marine environment and its
resourcesin Regiona Seas ConventionsandAction Plans, introducing amongst othersproactive, creative
and innovative partnershipsand networks and effective communication strategies.”

TheRegiond SeasProgrammesprovideapolicy framework for theregiona implementation of the Global
Programme of Action for the Protection of the Marine Environment from Land-based Activities(GPA). The
GPA istheonly global Programme of Action that addressesthelinkages between freshwater and the marine
and coastal environment. Itisnow recognised that some 80 percent of the pollution load in the oceans
originatesfrom land-based activities. The Regiond Seas/L M E partnership and the Globa Environmental
Facility/L M E approach to ecosystem-based management are crucial to theimplementation of the GPA.
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ThisHandbook will complement the publication of “ Ecosystem-based Management: MarkersFor
Assessing Progress,” among other publications, for the 2™ I ntergovernmental Review Mesting of theGPA.
Thisdocument, jointly produced by the GPA, the Coastal Resources Center of the University of Rhode
Idand, and UNEP Callaborating Centre on Water and the Environment offers sets of markersthat can be
used to assess progressin theintegrated management of river basins, coastsor large marine ecosystems.
Likethe Handbook, it provides guidance on the design and conduct of ecosystem-based management that
addresses both theimpacts of human activities and the need to sustain or restorethe goodsand services
generated by hedthy ecosystems.

This*Handbook on the Governance and Socioeconomicsof LargeMarine Ecosystems” will beanimportant
referencethat providesmanagerswithimportant ing ghtsinto good governance practi cesand the socioeconomic
dimensionsof marineand coastal ecosystems.
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PART |
FROM SECTORAL TO
ECOSYSTEM-BASED MANAGEMENT

A PARADIGM SHIFT

The ecosystem paradigm hasemerged asthe dominant approach to managing natural resourcesand the
environment. Traditionally, management efforts have been organized around particular usessuch asfisheries
or mineral exploitation, resulting in separate governance regimesfor each use. Over timeit hasbecomeever
more apparent that such asectora approach resultsin conflictsamong usersand isinadequatein meeting
theneed for sustaining the goods and servicesthat flow from healthy ecosystems (CommissiononMarine
Science Engineering and Resources, 1969; | ndependent World Commission on the Oceans, 1998; Pew
Oceans Commission, 2003; United States Commission on Ocean Policy, 2004).

Theshift away from the management of individual resourcesto asystemsapproachisevidencedinthe
broader perspective of ecosystem-based management that hastaken hold in anumber of fieldssuch as
forestry and fisheriesand has been endorsed by anumber of studiesand expert commissions(U.S.
Commission on Ocean Policy, 2004; Pew Commission on the Oceans, 2003; the | ndependent Commission
onWorld Oceans, 1998). It isalso reflected in the actions of avariety of states (Juda, 2003; Laffoley,
2004) andinthework of international organizationsranging fromthelnternational Oceanographic
Commission, to the Food and Agriculture Organization, to the United Nations Environment Program, tothe
Globa Environment Fecility.

Why the need for changefrom traditional waysof governing natural resourcesand the natural environment?
What i s ecosystem-based management and what advantages doesit offer? And what hasto bedoneinthe
name of thisnew approach?

Economic activity and human well-being depend on thefunctioning of natura systemsthat provide goods
suchascleanair, cleanwater, food, and services, such asthefiltering of pollutantsand provision of living
resource habitat. The economic value of the goods and services generated by the operation of naturd
systemshas been assessed at extremely highlevelsand theloss of these goods and serviceswould have
devastating socioeconomic effectsat local, regional, and global levels(Costanza, 1997; GEF, 1998; Daily,
2000; U.S. Commission on Ocean Policy, 2004). Yet over timethe natural systemsthat providethese
benefitshave come under growing pressure as aconsequence of acombination of factorsincluding:

¢ Growingworld population and theglobal scae of marketsthat generateincreasing demandsfor
natural resources

¢ Modern technology that enhances human capabilitiesto exploit natural resources, oftenwith
attendant damage to the environment, and

¢ Humanimpactson the environment, including living resource habitat destruction and the
introduction into the environment of vast quantities of waste, including effluentswhich may not be
biodegradable, may be highly toxic, or, in the ocean environment, may significantly reduce oxygen
availability; overexploitation of renewableresources (fisheries, freshwater, etc.); and introduction/
transfer of invasive species.
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Inanumber of areas such asfisheries, coastal water quality, climate change and sealevel rise, itisclear that
existing management effortsarefaling short (Millennium Ecosystem A ssessment Synthesis Report, 2005).
When the usua waysof doing thingsno longer result in desired outcomes, it isnatural that new approaches
will be considered (Kuhn, 1970).

Intheyears preceding the 1992 United Nations Conference on the Human Environment and Devel opment
(UNCED) attention progressively turned to ecosystem-based management (World Commissionon
Environment and Development, 1987). The Rio Declaration adopted at UNCED called upon States*to
conserve, protect and restore the health and integrity of the Earth’secosystem” (Rio Declaration, principle
7,1992). And Agenda 21 adopted at that meeting observed that oceans and adjacent coastal areasform
“anintegrated wholethat isan essential component of theglobal life-support system.” Thisredlization, it was
noted, requires new approachesto marine and coastal areamanagement and devel opment at the national,
subregional, regional and global levels, approachesthat are“integrated in content and are precautionary and
anticipatory inambit...” (Agenda21, 17.1, 1992). Indeed, by 1997, the UN Commission on Sustainable
Devel opment found that:

The concept of integrated management of watersheds, river basins, estuariesand marineand coastal aressis
now largely accepted in the United Nations system and in most countriesas providing acomprehensive,
ecosystem-based approach to sustainable development. (E/CN.17/1997/2/Add.16 (24 January 1997.)

Insmpletermsecosystem-based management recogni zesthat human communities, like plant and animal
communities, areinterdependent and interact with their physical environment to form distinct ecologica units
called ecosystems. These unitsthat providethebasisof lifefor fish, birds, marinemammals, and humanity
itsdlf aretransboundary in character, typically cutting acrossexisting political andjurisdictiona boundaries
and, thus, subject to multiple management systems. Likewise, many human actionsand their consegquences,
including pollution, extend acrossjurisdictional boundariesand impact the functioning of important
ecosystemsshared by multiplejurisdictions.

Theemergence of the ecosystem paradigm seeksto address management fail ure associ ated with thelack of
congruence of (a) ecologically defined space, that is, the geographic areas encompassed by the extent of
natural ecosystemsand (b) politically defined space, the geographical areacoming under thelegal
jurisdiction of particular political authorities (Juda, 1999; Judaand Hennessey, 2003). It also seeksto
overcomethesignificant limitations posed by thetraditiona, single sector/single speciesapproach to
management of natural resourcesand the natural environment. Thistraditional type of management generates
unintended detrimentd effects, that is, negative externdities. For example, thewidespread and heavy use of
fertilizersemployed by modern agriculture hasresulted inwater bodies, asinthe U.S. Gulf of Mexico, the
Baltic and the Black Seas, that are oxygen depl eted and, consequently, devoid of fisheries. Ecosystem-
based approachesto management, by definition, take asystemsview and seek to incorporate such potential
externalitiesinto decision making (Christensen, et d ., 1996; Franklin, 1997).

Ecosystem-based management has been defined by the Ecological Society of Americaas management:

...driven by explicit goas, executed by policies, protocols, and practices, and made adaptable by
monitoring and research based on our best understanding of the ecologi cal interactionsand processes
necessary to sustain ecosystem structure and function (Christensen, et a., 1996).

Asdiscussed bel ow, such management requires substantial changein anumber of areasof human activity
and strongly underscoresthe need for intersectora, stakehol der, and intergovernmental coordination and
cooperation.

Theapproachin thishandbook hasbeen inspired by our own experiencesinthe design and implementation
of coastal management effortsinthe U.S. and severa low-income nations, and by thelargemarine
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Table 1: Ecosystem-Based Management as a Paradigm Shift
]

From To

Individual species Ecosystems

Small spatial scale Multiple scales

Short-term perspective Long-term perspective

Humans independent of ecosystems Humans as integral parts of ecosystems

Management divorced from research Adaptive management

Managing commodities Sustained production potential for ecosystem
goods and services

From: Lubchenco (1994) in Sherman and Duda (1999)

ecosystem (LM E) management effortsunderway in severa regions. The management and assessment of

L MEs—comprised of estuaries, inshore shallow watersand linked watersheds—isan expression of a
movement that substituted managing individua sectorswith anintegrating approach directed at sustaining of
the productive potential for ecosystem goods and services (See Table 1). In ecosystem-based management,
the associated human popul ation and economic/socia systemsare seen asintegral partsof the ecosystem.
Most importantly, ecosystem-based management is concerned with the processes of changewithinliving
systems. Ecosystem-based management istherefore designed and executed as an adaptive, learning-based
processthat appliesthe principles of the scientific method to the processes of management.

EcosysTEM-BASED MANAGEMENT IN LMES

Developed by Kenneth Sherman and L ewisAlexander, the concept of LM Es providesascience-based
approach for dividing theworld’soceansinto meaningful, ecosystem-based unitsthat have management
utility (Sherman and Alexander, 1986; Alexander, 1993). L M Esinclude geographic areas of oceansthat
have distinct bathymetry, hydrography, productivity, and trophically dependent popul ations. The geographic
limitsof most LM Esaredefined by the extent of continental marginsand the seaward extent of coastal
currents. Over 90 percent of all fish and other living marine resources produced aretaken fromtheworld’'s
64 LMEs. Many LMEsare currently stressed from overexploitation of marineresources, habitat
degradation, and pollution.

Itisuseful to emphasi zethe significance of theindividud wordsinthe nameLarge Marine Ecosystems. The
significance of largeisthat many of the natural resourcesof the areasare transboundary. In other words, the
resources, such asfish stocks, mineral deposits, etc., crossthejurisdictional boundaries of two or more
sovereign states. Theword marineissignificant to the extent that thefocus of the approachison marine
resources. However, themarineresourcesand the overal statusof the marine environment isinextricably
linked to the coastal watershedsthat border the ocean portion of the LME. Assuch, theLME model links
the management of drainage basinsand coastal areaswith continental shelvesand dominant coastal currents.
Theapproach:

0] Addressesthe many-faceted problem of sustainable devel opment of marine resources

(i) Providesaframework for research, monitoring, assessment and modeling to allow prediction and
better management decisions

@iy Aidsinfocusing marineassessmentsand management on sustai ning productivity and conserving the
integrity of ecosystems(Sutinen, et ., 2000)
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The Globa Environment Fecility (GEF) anditsImplementing Agencies (World Bank, United Nations
Development Program [UNDP] and United Nations Environmental Program [UNEP]) have adopted the
L ME approach for usein marine ecosystem management and assessment, seeing it asproviding a
framework for integrated management efforts (World Bank, 1996: Annex A).

Aswill be considered below, the L M E-based approach requires social scienceaswell asnatura science
investigations, sincemany of theroot causes of the problemsof themarineenvironment arethe
consequences of human activities (Pernettaand Mee, 2001; Belausteguigoitia, 2004; Newell, et a., 2005).
The GEFLME initiative hasfivemodules:

1. Productivity: focuseson oceanic variability and itseffect on the production of phytoplankton and
zooplankton that are at the base of the ocean food chain; it isconcerned with the carrying capacity
of ecosystemsand their ability to sustain fishery and other living resources,

2. Fishresourcesand fisheries. consdersthe sustainability of individua speciesand the maintenance
of biodiversity of living resources.

3. Pollution and ecosystem health: examines ecosystem status and threatsto the productivity and
sustainability of ecosystems asaconsequence of eutrophication, biotoxins, pathol ogy, and emerging
diseases.

4. Socioeconomics. considers human actions and the long-term sustainability and associated
socioeconomic benefitsand costs of human activities.

5. Governance: concentrates on adaptive management, stakehol der participation, and effortstoinfluence
human behavior in support of ecosystem sustainability.

Thefirst threemodulesare natural resource science-based and have been well-devel oped. Extensive
scientificwork hasresulted in methodsfor monitoring and assessing the productivity, fish resourcesand
fisheries, pollution and ecosystem health of LM Es (Sherman and Alexander, 1981, 1986; Sherman, etd.,
1991, 1993, 1996, 1998; Sherman and Tang, 1999; Sherman and Skjoldal, 2002; Dudaand Sherman
2002; Hempel and Sherman 2003). Sustained, accurate and efficient assessments of changing ecosystem
states are now feasi ble because of the advent of advanced technol ogies applied to coastal ocean
observation and prediction systems. Such systems can now measure ocean productivity, changesinfish
stocks, and changesin water and sediment quality and general health of the coastal ocean.

Consideration of the socioeconomic and governance modul es has been morelimited, despitethefact that
work onthesemodulesisessential to achieving effective ecosystem-based management. But asattemptsare
madeto go from theorizing and conceptuaization of natural system dynamicsto operationalization and
implementation of management strategies, greater cons deration must be given to the human dimension of
LMEs, represented by thelatter two modules (Juda, 1999; Judaand Hennessey, 2001).

Managing Humans in LMEs

Effortsto manage resources and the environment in the context of ecosystemsarereally about managing
human behavior and encouraging and inducing behaviord patternsthat takeinto account the operation of the
natura world. People, of course, are part of that world and, given their increasing numbersand their
intensifying use of resourcesand the environment, together with theimplicationsof their employment of ever
more sophi sticated technol ogies, their activitieshaveincreasing or perhaps even dominant sgnificanceinthe
continued evolution of natural systems. Thus, ecosystem-based management isnot simply about science;
successfully effectuating such management requiresavery significant shift in human mindsetsand behavior
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(Grumbine, 1993; Newell et d., 2005). Accordingly, careful attention must be given to human ingtitutions,
organization, activities, vaues, and their implicationsfor the ecosystems and resourcesfor which protection
issought (McGladeand McGarvey, 1991; Hanna, 1998; Juda, 1999).

Management of LM Esrequiresnot only knowledge of the changing pattern of human use of ecosystemsand
their ecol ogical impactsbut a so the effectsof change on the availability of socioeconomic benefitsto be
derived from LMEs. Both human and ecologica systemsare composed of complex websof interrel ated
componentsand processes. | nteractions occur within each respective system and al so between systems. It
isnecessary to view the natural environment and rel ated human dimensionsasaset of interrelated
componentsand processesrather thanisolated e ementsthat act independently.

THE DIMENSIONS OF GOVERNANCE

Theterm“ governance” hasbecome prominent in many settingswhereafundamentd rethinking of societal
goals, structuresand moresis seen as necessary. Asdefined by Olsen (2003) governance addressesthe
values, policies, lawsand ingtitutions by which aset of issues are addressed. Governance probesthe
fundamental goasand theingtitutional processesand structuresthat arethe basisfor planning and decision-
making. Management, in contrast, isthe process by which human and material resourcesare harnessed to
achieveaknown goa withinaknown ingtitutional structure. Wetherefore speak of business management,
park management, personnel management or disaster management. Intheseinstancesthegoasandthe
mechanismsof administration arewell known and widely accepted. Governance setsthe stagewithinwhich
management occurs.

The paradigm shift requires such aprofound reassessment of the how changewithin ecosystemsisanalyzed,
how goalsare set and how human activitieswithin ecosystemsare regul ated that thefifth LME moduleis
termed governance and not management. However, once the paradigm shift hasbeen made successfully the
day-to-day operationswithinan LME will assumethe characteristics of management. It would bemore
accurateto refer to ecosystem-based gover nance and not ecosystem-based management. Theredlity,
however, isthat the term ecosystem-based management hasbeen formally adopted by many institutions
eventhoughitspracticeiswidely recognized asrequiring the fundamental shiftsinthinking and behavior that
are associated with governance.

Governance encompassestheformal and informa arrangements, ingtitutions, and moresthat structureand
influence:

e How resourcesor an environment are utilized,

e How problemsand opportunitiesare evaluated and analyzed,

e What behavior isdeemed acceptabl e or forbidden, and

e What rulesand sanctionsare applied to affect the pattern of use.

We emphasizethat governanceisnot synonymouswith management. Itincludesal other mechanismsand
institutionsthat serveto ater and influence human behavior (Juda, 1999; Judaand Hennessey, 2001).

Assuggested in Figure 1, there are three mechani sms by which the processes of governance are expressed:
the marketplace, the government, and theinstitutionsand arrangementsof civil society.! These mechanisms
interact with oneanother through complex and dynamicinterrelationships. Individualy and collectively these

1 We use the term civil society to refer to the arena of uncoerced collective action around shared interests, purposes and
values, whereitsinstitutional forms are distinct from those of the state (government) and market. See the Centre for Civil
Society (http://www.lse.ac.uk/collections/ CCS/introduction.htm).
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Figure 1. Three key governance mechanisms

threemechanismsof governance
affect how humansuseand
otherwiseinteract withaLME.
Failureto heedthesignasfrom
theseingtitutionsmay lead to
sanctionsthat rangefrom economic
loss, toincarceration or monetary
pendalties, or toexpulsionor
dienationfromthecommunity.

Each of thethreegovernance
mechanismscan dter patterns of
behavior throughtoolssuch as
thoseidentifiedin Table2. Which

toolsto utilizein particular LMEs,

and inwhat combination, aremattersrequiring careful cons deration by governmentsand stakeholders.

Themarketplace, in which goods and services are exchanged by profit-seeking producers, traders, and
consumers, affectshow theenvironment isutilized, what resources are extracted, and themanner inwhich
theseresources are exploited. For their part, consumersmay cometo consider not only the product itself
but a so themanner inwhichitisproduced, providing somesignificanceto eco-labeling that may be
supportive of natural ecosystem protection. Very importantly, contemporary effortsto attach monetary value
to ecosystem services (Costanza, 1997; | ndependent Commission on the World Oceans, 1998), which
have been regarded in the past asfree, giveamore concrete sense of vaueto those services, impelling
more careful consideration of the natural environment. It could a so encouragetheinternalization of the costs
of maintaining such services. Inavariety of waysthe marketplace could make significant contributionsto
ecosystem protection. Thesetopicsarediscussed in greater detail inPart I11.

Government policy and regulation, whether at alocal, regional, or national level, iswell recognized asa
mechanism that can affect human behavior. Tax policiescan provideincentivesfor particular typesof
conduct and, through government spending patterns, asubstantial portion of society’ sresourcesmay be
directed so asto promote specific objectives. Regulatory efforts, such as zoning and permitting, can channel
effortsalong desired pathsand, with their potentia for unpleasant consequencesin theform of finesor even

Table2. Major Governance M echanismsand Tools

Government
* laws and regulations
« taxation and spending policies
« education and outreach

Marketplace
* profit-seeking
* ecosystem service evaluation
* eco-labeling & green products

Institutions and organizations of civil society
* socialization processes
« constituency roles and ‘issue framing’

* cO-management
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imprisonment, can discourage
undesired behavior. Butinthelong run,
and perhaps most importantly,
education may encourage
environmenta and ecosystem
awarenessthat can encourage
behavioral patternssupportive of
ecosystem sustainability.

Socia normsand networks—
sometimesreferredtoas* social
capital’ —shapeindividua and
collectivebehavior, and dsofacilitate
cooperationamong individua sand
between groupsof individuas. By
encouraging trust, civic engagement,



and socia networks, socia capital can enhance effective governance whil e reducing management costs
(Grafton, 2005). Socia capital appearsto have great potential for advancing ecosystem-based management
ininforma governancesystems. Asamanifestation of socid capital, nongovernmenta organizations(NGOs)
arebecoming moreevidentin political activity at loca, nationd, and internationa levels, thereisa
proliferation of NGOsthat actively and purposefully seek toinfluence public policy onawiderange of
issues. NGOsare arecognized forceand play multiplerolesin affecting behavior and public policy. They
maly serveasadvocatesof particular coursesof action for government (e.g., limit the construction of shrimp
ponds) or of societal behaviora patterns (e.g., rejection of corrupt practices) or seek to encourage or
discourage enactment of particular piecesof legidation. In democratic and pluralistic societies,
nongovernmenta groupsplay important constituency roles, affecting both governmental and marketing
decisonswith attendant ramificationsfor the naturd environment.

Intraditional political usage, NGOsareexemplified by environmental organizationssuch asthe I nternational
Union for the Conservation of Nature and the World Wildlife Fund or trade associations such asthe
Chamber of Commerce or the National Association of Manufacturersthat have purposeful political agendas
which, through explicit strategies, seek to influence public attitudes, governmenta policy, andthe
marketplace so asto achieve particular goals. But for the purposes of the present analysis, NGOs should be
thought of more broadly and include bodiesthat may belessovertly political in nature, ranging from
community associationsto fraternal organizationsto familiesand religiousgroups. All of thesemay serveas
agentsof socialization and thus shape human perceptions, preferences, and attitudesin positiveways.

Whilesuch groupsmay not issueedictsthat arelegally binding intheway that law isin civil society or
explicitly seek to change governmenta or economic policy, they doinfluenceideasand patternsof thought
and often generate meaningful social pressuresthat encourage adherenceto particular normsof behavior.
Nongovernmental ingtitutionsand arrangements can beneficially affect ecosystem use patterns.

The Potential Benefits of Managing LMEs as Ecosystems

Society regpstremendous benefitsfrom theworld'soceansand coasts. |nthe United States, for example,
the economiesof coastal watersheds account for half of the gross domestic product and 60 million jobs.
The human activitiesthat generatethisincomeand employment include marinetransportation and trade,
fisheries, tourism and recreation. These activitiesdraw peopleto settlein and visit coastal areas. Asaresult,
the coastsare becoming increasingly crowded. In 2003, 53 percent of the US popul ation lived in coastal
counties, azonethat comprisesonly 17 percent of thetotal US|and area. Twenty-three of the 25 most
densealy populated counties are on the coast, and average 300 persons per square mile. Inaddition, thereis
growing demand to useliving marine resources and to produce energy and mineralsfrom offshore deposits.

Thegrowth and settlement of populationsin the coastal zone, in conjunction with the associated economic
activities, constitute aset of major stressorson coastal and ocean ecosystems. Humans' activitiesoftenlead
to the degradation and loss of natural habitats, added waste disposal and pollution dischargesto water
bodies, overexploitation of living marineresources, invasive species, pathogens, toxic contaminants, and
harmful algaeblooms; and increased vulnerability to coastal hazards. Inrecent yearsinthe U.S,, for
example, nearly afourth of the estuarineareaswere unsuitablefor swimming or fishing; and therewere
18,000 days of beach closingsand advisoriesissued in 2003 dueto high bacterial counts. Nonpoint source
pollution hasincreased ashuman activitieshave grownin coastd areas, causing nutrient enrichment,
hypoxia, harmful algal blooms, toxic contamination, and other problemsthat plague coastal waters.
Problematic point sourcesof pollutioninclude sewer system overflows, septic systems, wastewater
treatment plants, animal feeding operationsandindustrial facilities—all of which arethe productsof major
economic activities. In addition, the overexpl oitation of fishery and other living marine resources continues
for themagjority of theworld’sstocks.
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Itisclear from thisevidencethat thefailureto properly manage the human activitiesthat affect oceansand
coastsiscompromising their ecologica integrity, diminishing our ability tofully redlizetheir potentid, costing
jobsand revenue, threatening human health, and putting our futureat risk.

Management of human activitiesthat affect aL ME will, by necessity, depend on theinformation produced
by acomprehensive monitoring network to assessthe status and trends of the LM E. A monitoring network
is‘essentid’ to an ecosystem gpproach to management, since policy must be based on ascientific
‘understanding of the natural, social, and economic processesthat affect oceansand coastal environments
(United States Commission on Ocean Policy 2004, emphasi sadded).

In other words, it isessential to understand the social and economic processesthat affect oceansand
coastal environments. Policy makersand stakeholders need to understand and havethe ability to explain
variationsinthose human activitiesthat impact habitat, polluteand over exploit the natura resourcesinan

LME.

THE GLoBAL ENVIRONMENT FACILITY AND ITS INVESTMENTS

INLME MANAGEMENT

The Globa Environment Facility (GEF, 1996a) definesitsroleininternational watersasthat of acatalyst for
theimplementation of ecosystem-based approachesto managing international watersand their drainage
areas. The GEF sinvestmentsfollow atwo-step process. Thefirst callsfor the preparation of a
Transboundary DiagnosticAnalysis(TDA) that identifiesthreats, issuesand their root causes. The TDA s
followed by the negotiation of aStrategic Action Program (SAP) that createsthe enabling conditionsand
identifiesthe necessary actionsand commitments (including policy, legdl and ingtitutional reformsand
investments) that will be required to make the management of an LME an operationa redlity. “ Inter-ministry
committees,” i.e., committees of representativesfrom pertinent national ministries, oversee TDA/SAP

Table 3. Linkages between S LME Modules and TDA/SAP processes.

LME Module

DA

SAP

1. Productivity

2. Fish resources
and fisheries

3. Pollution &
Ecosystem
Health

4. Socioeconomics

5. Governance

Transboundary issue, identify
threats and root causes

Transboundary issue, identify
threats and root causes

Transboundary issue, identify
threats and root causes

Socioeconomic impact
analysis, including
prioritization of issues

Governance analysis;
stakeholder analysis

Regional and national reforms to maintain
productivity

Regional and national reforms to sustain
fisheries

Regional and national reforms to reduce
pollution and sustain ecosystem

Economic instruments, investments, etc. as
tools for SAP implementation

Legal, policy and institutional reforms;
ministerial level adoption; stakeholder
involvement (private sector & civil society)
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devel opment and national - level implementation. Thus, both TDA and SAP aredesigned and implemented
through country-driven processesthat invol ve the governments of the countries, civil society and private
sector stakehol derswith interestsin the marine resources and management. Therel ationship between the
TDA/SAPandthefive LME modulesispresented below asTable 3.

The GEF fundsfor the TDA/SAP processare provided through grantsthat are administered by GEF
Implementing Agencies, either theWorld Bank, UNDPor UNEP. The countries provide matching fundsand
in-kind contributions.

During theWorld Summit on Sustai nable Devel opment held in Johannesburg in 2002, participating world
leadersagreed to adopt four marinegodss. (1) to achieve substantial reductionsinland-based sources of
pollution in 2006; (2) to introduce an ecosystems approach to marine resource assessment and management
by 2010; (3) to designate anetwork of marine protected areas by 2021; and (4) to maintain and restorefish
stocksto sustainableyield level sby 2015. These goalsreaffirmed the need for GEF investmentsin LME
management.

Since 1993, GEF hasprovided over $260 million and mobilized $450 millionin additional fundingto
improvethe assessment and management of LM Esacross 121 countries participating in GEF projects
(Dudaand Sherman 2002; Alfred Duda, pers. comm..) following acountry-driven processdescribedin
Part 11 of thisHandbook. Of 18 GEF-funded L ME projects, the Benguela Current project and the Guinea
Current project arein the process of preparing SAPs, and three have reached agreementsamong the
severa ministriesin each country bordering the LM Esto establish joint commissionsto serveasdecision-
making bodiesto apply ecosystem-based management practices.

THE CENTRALITY OF GOVERNANCE CHALLENGES IN LMESs

Whilethethree natural science moduleshave so far received thegreatest attentionitisclear that the priority
issuesthat must be addressed to restore and/or sustain the quaitiesof any LME al arerootedinthedesign
and implementation of areformed governance structure and anew planning and decision making process.
Thisiswel illustrated by the BenguelaCurrent LME. Herethe TDA identified thefollowing sevenpriority
issuesintheregion:

1. Dedlineincommercia fishstocks

Uncertain ecosystem status

| nadequate capacity to assessthe ecosystem
Deteriorationinwater quality

Habitat destruction and dlteration

o 0 A~ w DN

Lossof biaticintegrity
7. Harmful dga blooms

Six of the seven genericroot causes (2-7) for theseissuesare challengesthat require socioeconomic
analyssand governancereforms.

1. A complex and variable ecosystem.
a. Changing dateof theBenguelaCurrent
b. Inadequateinformation
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c. Difficulty inmonitoring and assessment

2. Inadequate capacity devel opment (human and infrastructure) and training.
a. Thelegacy of thecolonid past
b. Ingitutional downsizingandbraindrain
c. Limitedinter-country exchange

3. Poor lega framework at theregiona and national levels.
a. Regiondlyincompatiblelavsand regulations
b. Ineffectiveenvironmentd lawsandregulations

4. Inadeguateimplementation of availableregulatory instruments.
a. Inadequate compliance and enforcement (overfishing, pollution)
b. Indifferent and poor communication
c. Pogsnotfilled.

5. Inadequateplanningatal levels.
a. Inadequateintersectora planning
b. Poorly planned coastal devel opments
c. Limitedtimehorizon of theplanners
d. Rapidurbanization

6. Insufficient publicinvolvement.
a. Lack of awarenessand public apathy
b. Conflictsabout rightsto access

7. Inadequatefinancial mechanismsand support
a. Low country GrossDomestic Products
b. Ineffectiveeconomicinstruments
c. Insufficient funding for infrastructure and management; poor salaries.

Theimportance of socioeconomic and governanceissuesare again borne out inthe SAPwhich cdlsfor the
reformsand actionsthat al so stem from the governance and socioeconomic dimensionsof LME analysis.

Insummary, capacity building, regiona collaboration, policy development and harmonization are
overarching actionsthat requireknowledge of governance capacity andysis, indtitutiona design,
transdisciplinary collaboration and socioeconomics. These are the topi csaddressed by this Handbook.
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PART Il

FROM PLANNING TO IMPLEMENTATION: THE
STEPS IN THE GOVERNANCE PROCESS

A STRATEGIC APPROACH TO THE TRANSITION TO ECOSYSTEM-BASED
MANAGEMENT IN LMEs

We now turn to the processes by which the governance and socioeconomic dimensionsof LMEsare
analyzed and aprogram of action isnegotiated and thenimplemented. Thisisacomplex undertaking that
requiresintegrating acrossthefive modules by which GEF investmentsin L M E management are organi zed.
The GEF recommends compl eting aseriesof actionsthat are organized asa Transboundary Diagnostic
Anaysis(TDA) followed by the negotiation of aStrategic Action Program (SAP). Similar processeshave
beenfollowed by all other effortsto managelarge ecosystems containing adiversity of competing human
activities

GEFfinancing in support of L M E management can be obtained through thefollowing grants:

e PDFBlock A grants (up to $50,000) financethevery early stagesof project or programidentification

e PDF Block B grants (up to $350,000 for single country and up to $700,000 for multi -country projects)
financeinformation gathering activitiesand the stakehol der consultations necessary to preparefull-sized
project proposals

e PDFBlock Cgrants(upto $1 million) provide additional financing, whererequired, for large, complex
projectsto completetechnical designandfeasibility andysis

e Medium-Sized Projects (M SPs; up to $1 million)
o Full-Sized Projects (>$1 million) for TDA/SAP devel opment and/or implementation

How Long Does It Take?

Thetransition from traditional sector-by-sector management to ecosystem-based management requires
important shiftsin thethinking and the behavior of bothindividua specidistsandingtitutions. Itisaprocess
that evolvesover considerable periods of time. Duda (2002) points out that experiencein the management
of such large ecosystemsasthe North American Great L akes, the Baltic Sea, the Rhinebasin and the
Mediterranean Seashowsthat 15-20 yearswererequired before meaningful commitmentstojoint
management improvements can be secured from the several countriesinvolved. Moretimeisneeded before
thetransboundary water bodiesrespond to thereductionsin the stressfrom pollution, overfishing,
eutrophication and habitat alteration that are brought by theimplementation of aprogram of action. Attaining
environmental and societa goalsfor desired ecosystem goasat thislarge scale may thereforerequire 20to
30years. Asaconsequence, GEF investmentsin LM E management “will often have ceased before actual
water body improvements can be detected” (Duda, 2002). A major strength of the TDA/SAPprocessis
that it has adopted acountry-driven, learning-by-doing approach by which such concrete actionsas
monitoring the condition of thefisheries, conflict resolution and pil oting of management actionsall contribute
to building capacity inlocal institutionsand demonstrating the benefits of ecosystem management. Inthe
case of the BenguelaCurrent LME, the most advanced of the GEF supported L M E management programs,
seven yearswererequired to completethe TDA/SAP processand makethetransitioninto aninitial phase
of implementationin 2002.
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Forming and Managing an Interdisciplinary Team

Theholitic nature of ecosystem management and the need to understand the dynamics of thefunctioning,
condition, usesand governance of acomplex system requiresateamwith capabilitiesin diversefields.
Figure2 below illustratesthetypica situationinwhich specidistsrepresenting such diversefieldsinthe
natural sciences, economics, political science, law and journalism cometogether to analyze, and act upon,
theissues posed by the governance of an ecosystem.
Each of these specialists has been shaped by their
specidized education and hasadistinct vocabulary,
drawsupon different conceptua frameworksand often
hasaworldview shaped by adistinct valuesand
beliefs. Each of theseisillustrated inthediagram asan
independent “ring.” Thecentra pillar representsthe
ecosystem governanceissuesthat these specidistsare
working to understand and address.

S InFigure3acablelinkstheringstogether. Thecable
Figure 2. Diverse perspectives of LME specialists representsashared gppreciation of the many
dimensionsof theissuesand the speciaized knowledge
of each specidist. When the cableispresent an* epistemic community” hasbeen formed (Haas 1992). Its
members sharethe same ultimate goal sand havelearned to respect and sufficiently understand the
fundamental featuresof each other’ sdisciplinesso that theteam
asawhole can analyzeissuesfrom the perspectivesof thefive
modulesby which LME analysisand planning isorganized.

In LM Essupported by the GEF aninterdisciplinary teamis
usualy formedintheinitia stagesof the preparation of the TDA
asaTechnical Task Team (TTT) led by aproject coordinator.
Specidigtsinfisheries, variousbranches of oceanography,

soci oeconomicsand governance must together identify and
understand theissuesthat the TDA and SAPwill address. The
importance of the socioeconomic and governance dimensions
of LME management makesit imperativethat these social Figure 3. An spistemis community of specialists with
scientistsare members of such theteam fromthe outset. The shated perspectives

broad interdisciplinary representation required at thisstage

doesnot imply retaining the best scientific and academic expertsbut rather thosefamiliar with the condition
and management i ssues of the LM E being addressed (M ee, 2003).

UNDERSTANDING THE GOVERNANCE CYCLE

Table4 outlinesthe sequence of actionsthat should be completed asan L M E management initiative funded
by the GEF progressesthrough the TDA/SAP process. In order to emphasizethedynamics of astrategic
and issue-driven governance processwe have el ected in this handbook to group the actionsrequired by the
TDA/SAP processinto thefive stepsof thepolicy cycle. Rather than emphasi zing the mechanics of the
analysisassociated with each TDA/SAP action thismanner of visualizing thegovernance processhelps
understand the dynamicsof aprocess characterized by bargaining and negotiation among the many
governmenta agenciesand the private sector stakehol dersthat must befully involvedinthe LME planning
and decision-making process. Werefer thereader to thetraining materialscontained inthe
TRAINSEACOAST preliminary manua onthe TDA/SAP process (Meeand Bloxham, 2005, with updates
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Table 4: Assembling The Enabling Conditions For Sustained LME Governance Through

the TDA/SAP Process

TDA/SAP Essential Actions

TDA/SAP Process Indicators

Project Development
Design project concept

STEP 1: Issue Identification & constituency building
Characterize management issues
Identify stakeholders and their interests

[Prepare a governance baseline to assess existing management
system]|

Identify & locate trans-boundary issues

Conduct causal chain analysis

Prepare stakeholder and public involvement plan

STEP 2: Issue-driven analysis and Planning

Evaluate potential goals with stakeholders

Gather & interpret additional information on environment &
socioeconomic consequences of each issue

Complete a gap analysis of institutions, laws, policies and
projected investments

[Build scenarios]

[Compare costs and benefits of alternative strategies]

[Identify sustained funding options]

[Experiment and monitor]

Formulating the SAP

Step 3: Negotiation of Goals, Policies & a Plan of Action

Select the implementing Framework
Conduct feasibility study of options and their social soundness

Prepare monitoring/evaluation indicators
Win formal endorsement of policies

Establish the implementing structure
Secure sustainable financing

Step 4: SAP Implementation

[Promote compliance with policies/procedures]

[Implement inter-agency coordination agreements]

[Construct and maintain necessary infrastructure]

[Strengthen staff technical and administrative capabilities}
[Implement conflict resolution procedures]

[Adjust program strategies as necessary|

[Monitor program performance and societal/environmental trends]

Step 5: Program Evaluation

Routine self-assessments

Periodic external evaluations of governance processes and
outcomes

Program adaptations negotiated and adopted

Facilitator hired
Technical task team (TTT) formed
Project approved by GEF

Project manager appointed
Interministerial Committees
Committee formed

Draft TDA prepared

and Steering

Stakeholders meeting to review TDA
TDA adopted by Steering Committee

TTT proposes 'vision statement' of long-term
goals (EcoQOs)

Brainstorming long-term EcoQOs and options
for achieving them

Appoint  national and regional SAP
formulation teams

Set operational objectives/targets

Agree on national/regional institutional
framework

Produce draft SAP

Partnership Conference & Nat’l Endorsement
Develop GEF intervention(s)
Ministerial Conference, adopt SAP

Conduct a Donors Conference
Develop GEF and other donor interventions

to be posted at www.iwlearn.net)) for detail ed descriptions and associ ated exercises on each step and
action, asthesearerequired by thosereceiving GEF Block B grants. In thisHandbook our purposeisto
placethe TDA/SAP processin the context of other large-scaleinitiativesin ecosystem-based management
and to suggest additional formsof governance and socioeconomic analysisand capacity building that may
be hel pful inthe development of arobust LM E management system.
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Thepolicy cycleisshownin Figure4. It beginswith an analysisof threats, issuesand their root causes
caledfor by the TDA. It then proceedsto the formulation of acourse of action (Step 2) through the actions
and processes associ ated with the preparation of aSAP. Experiencein awidediversty of settingssuggests
that thefina phasesof aSAPR, wherethe godls, theauthorities, theimplementing structuresand thefinancing
arrangementsareformally committed to by the governmentsinvolved hasadistinct dynamic that isbest
understood and managed asa

separate step (Step 3). Thisis More sustainable forms of coastal development
when stakeholders, managers,

and political lesderscommitto Formal adoption

new behaviorsandformally and funding

alocatetheauthoritiesand Program
resources by which the SAPwill Implementation preparaton

beimplemented. Implementation
of the program of actionis Step
4. Evauation of successesand
fallures, learningand are-
examination of how theissues
themsalveshave changed, rounds
out a“generation” of the
management cycleas Step 5.

Issue identification

Evaluation and assessment

Giventhelengthsof timethat are
required to achievethe
fundamentd godsof sustainable Time

levelsof humanactivity inan :
o Progressively larger cycle loops
LME itisimportant to indicate growth in project scope

understand that in adaptive
management the processes of Figure 4. The Policy Cycle (GESAMP 1996)
issueandyss, planningand
implementation and eval uation
proceed asasequence of linked generations of management. The TDA/SAP process, when successfully
completed constitutesasinglecycle, or generation, of LM E governance. |n someinstances, portionsor
eventheentire LM E may have progressed through an earlier cycle, or fragment of amanagement cycle
beforea GEF Block B grant was negotiated. For example, the North Seahad been the subject of severd
management initiatives beforethe unifying concept of ecosystem-based management wasadopted. Smilarly,
asaGEF-supported L ME program maturesit should anticipate compl eting severa generationsof
governance. Each generationismarked by the actions associated with each of thefivestepsillustratedin
Figure4. Asthe capacity of theinstitutionsresponsiblefor the governance of an LME maturesand growsit
should be expected that each subsequent generation will addressadditional issuesand/or expand thereach
of itsactivitiesover alarger geographic area. Thiscan be achieved through an iterative, adaptive
management approach of revising and updatingthe TDA and SAPin agreed timeframes(say every 5
years). Inthecaseof LM Esit may be anticipated that asthe program gainsstrength it will addressissues
and associated root causesthat either werenot present in thefirst generation or werenot viewed as
prioritiesat thetime. The TDA/SAP process, asfurther described bel ow, isdesigned to proceed through a
logical processthat isdesigned to create the enabling conditionsfor the changesin human behaviorsthat will
mark theimplementation of aprogram of action. Thisis Step 4 of thepolicy cycle.
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Step 1: Issue Identification through the TDA

Itisessentia to recognizethat any processthat attemptsto unify the management of LME resourceswill
require governmental endorsement and must win support among the peopleof theplaceif itistobe
implemented successfully. Thefuture governance of the LM E must therefore berooted in devel oping with
the peopl e of the place and with responsible governmental agencies, afull appreciation for the past and
current conditionsand the social and biophysical processesthat have shaped them. The TTT should begin
by assuming that considerableinformation existson the LM E resources being addressed, including
anecdotal information held by the usersof the ecosystem.

Ecosystem-based management of LM E resourcesis particularly difficult becausejurisdiction over the
resourceslieswith multiple sovereign coastal states. In addition, the major user groupsthat comprisethe
stakeholdersthat will bemost directly affected by changesin how LME resource uses are all ocated may
liveandwork in placesat agreat distance from oneanother. They may be unaware of thelinkagesbetween,
for example, water pollutionin afaraway estuary and the abundance of fish offshorethat depend upon those
eduariesasanursery. Similarly, the governmental agenciesresponsiblefor managing conflictsand allocating
use of fishery resourcesinthe LM E may have had no rel ationship with the agency responsiblefor the
management of another LM E resource, such aspetroleum resourcesor pollution control inanadjoining
watershed. Forging new rel ationshi psrequiresidentifying common interestsand building trust.

Theissueandysisprocessthat beginsat Step 1 isthe heart of any ecosystem management effort and must
be sustained through al the stepsin ageneration of management and then form the unifying thread that links
subseguent generation of ecosystem management to each other. We suggest several formsof issue
identification and analysisthat are best accomplished in parallel with frequent discussionsand integrations of
ideasand findingsthat involvethefull project team.

| dentify stakeholders and their interests

All partiesinvolved or affected by the condition and use of an LM E should be considered stakeholdersin
themanagement process. In order to be objectiveinitsanalysisand effectivein solutions, the LME
management process must devel op ashared vision that enabl esthe stakehol dersto beindependently
identified and fully involvedinal stepsof the policy process.t During theinitial TDA fact finding process,
stakeholders should agreeto fredly sharethe necessary information and the proj ect team should make sure
that full recognitionisgiven to the sources of theinformation that isassembled (Mee, 2003). Theresulting
TDA isadocument that isfregly availableto al participantsin the processaswell asto the public. Asthe
L M E management process matures, new issueswill emergeand therd ativeimportance of individual
stakehol der groupswill change.

Prepare a Governance Baseline

No LME management effort beginswith ablank date. It istherefore essential to comprehend the already
existing governanceframework and to understand who doeswhat and with what motivation and withwhat
effect. Such analysismay beginwith agovernance*” basdline” that answersthefollowing questions:

e What aretheimpactsof past planning and management in and affectingthe LME?
e What aretheexisting rightsto usethenatura resourcesintheLME?

e Doestheexidinglegd, indtitutiond, and policy framework sustain the ecosystemn processesand resources
that produce the goods and servicesthat can be generated by the LME?

1 A handbook for incorporating stakeholders into goal-setting and the entire adaptive management process is being
developed by the GEF IW:LEARN project. For details, see www.iwlearn.net.
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¢ Aretheregovernmental organizationswith asufficiently broad mandate to adopt and implement a
program of action to address perceived problemswith marineresource use? Do they possessthe
necessary ingtitutiona capacity toimplement such aprogram successfully?

Rather than compiling astatic “ snapshot” of the existing governance system, agovernance basdlinetraces
how the current system has evolved. To do thistheteam should focus on the outcomes of past action—or
inaction—on management issues. Thisform of analysisprovidesabasi sfor making informed judgmentson
how best to influencetheexisting system. A sound SA P should build on the strengths of theexisting
governance system and addressitsweaknesses. Animportant element of agovernancebasdlineisa
“governancemap” that indicateswho doeswhat, whoisrespons blefor what, how responsibilitiesare
perceived, and what roleisplayed by non-governmental actorsintheexisting system. The basdlineisthe
basisfor agap anaysisthat examinesduring the preparation of the SAP how the existing system needsto be
reformed to meet therequirementsfor effective

L M E-based management. A gap analysisidentifies
theinadequacies, voids, and gapsin essential |
elementsof LM E-based management system and

IMPACT ON THE ENWIRONMENT |

optionsfor how such gapscould befilled. | lipelel = tla aﬂuaﬂc Species |
In some devel oping nationsthe“rule of law” isweak

and at timeshasonly amargina influenceon how TRANSBOUNDARY
decisionsaffecting theall ocation and use of EHROHMERSL FREEEEN
freshwater aremade. In other situations, ingtitutions— | T — |
both formally congtituted governmentd ingtitutions 1

and thelessformal bus nessassociations, unionsor
political parties — play important roles. A

governance baseline should work to understand these | Hot spot &g polluting factory |
relationshipsand to anayzethe distribution of power 1
asthisrelatesto theissues posed by the management

of aLME.
Lack of industrial inwest ment
Causal ChalnAnaIySS Lack of econo mic incentivesto reduce

Working closaly with those engaged intheintegration i
of information ontheproductivity, fisheriesand
pollution modul es, the project team should compile
exisinginformation on higtorical trendsinthe
conditionand activitiesof the LME. Thiswill lead to theidentification of the management issuesthat the
SAPwill bedesignedtoresolve. Asillustrated in Figure5, “ causal chainanalysis’ organizesdataon
ecosystem changewithinan LME so astoilluminatetheinterplay between human activities, natura
resources and ecosystem processes. According to Pernettaand Mee (2001), a“ causal chainisaseriesof
statementsthat demonstrate and summarize, in astepwise manner, thelinkages between problemsand their
underlying or ‘root’ causes’. It can also be useful to assemble matricesthat array terrestrial and marineuses
and ecosystem componentsin amanner that hel psidentify cause/effect rel ationshipsand interdependencies.
Theuse of such matricesencouragesthe systematic and more holistic, asopposed to purely sectoral,
consideration of actions.?

IMMEDIATE CAUSE

UNDERLYING CAUSES

Figure 5. An Example of Causal Chain Analysis

2 See Sutinen, et al. (2000) for more details on the use of matrices for diagnosing the causes and effects of problemsin
LMEs.
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Tofoster exchange and crossdisciplinary anaysis, first within the project team and subsequently with the
stakehol dersin government and the private sector, it isimportant to organizeinformation on ecosystem
processes and trendsin the condition and use of the LME in text, figuresand tablesthat convey the essence
of theknowledgethat emergesfromthisanayss.

Step 2: Negotiation of a Strategic Action Program

Gap Analysis

All ecosystern management programs contain common generic actionsthat must be performed successfully
if they areto beeffective. Given thevarianceinthe nature of the problemsin different LMEsandinthe
governance structure of the adjacent states, the needsand optionsfor policy and institutional reform must be
shaped through acountry-driven processthat isrooted in athorough understanding of theexisting
governance system, traditionsand cultures of the place. The governance baseline should therefore probethe
presence or absence, strengths and weaknessesin the existing governance system to identify the gapsthat
must befilled to devel op aworking LM E governance system. As suggested by Olsen (2002), the pre-
conditionsfor the sustained implementati on of an ecosystem management program can be grouped into four
categories.

1. Unambiguousgoalsthat definein specific termstheenvironmenta conditionsand theintensitiesand types
of human activitiesthat will makethefulfillment of the outcomesthat the SAPisdesignedto achieve

2. Informed and supportive constituencies among stakehol dersin both the private sector and government
that understand and support what the LM E programisworking to achieve

3. Inditutiond capacityto practi ce adaptive ecosystern management including the ability to collect and interpret
dataon ecosystem change, skillsin conflict resolution, sufficient cgpabilitiesin survelllanceand enforcement
of SAP policiesand proceduresand aculturethat encourages self evaluation and learning.

4. Commitment, from both government and powerful privateintereststhat isexpressed asthe all ocation of
theauthorities, funding and other resources necessary to implement the program. The TDA/SAP process
isdesigned to gain such governmental commitment through aseriesof stepsthat beginwith thenegotiation
of aBlock B GEF grant and proceedsthrough the gppointment of national-level Inter-ministry Committees
(composed of representative from pertinent ministries) and a Steering Committee, the adoption of the
TDA by the Steering Committee and culminatesin theadoption of the SAPat aMinisterial Conference.

Gap andysisexaminesthedifference between what isalready present intermsof each of thesefour
preconditions and what needsto be doneto advance effective governance of the LME. Thisisthe heart of
the SAPand involvesanaysisand debate on the policiesand strategiesthat will be adopted to addressthe
issuesidentifiedinthe TDA. Throughout this process consultation with the relevant stakehol dersfor each
issue continuesto be essential. Among the questionsthat will need to be addressed are:

1. What needsto bedonethat isnot currently being done or not being donewell?
2. What needsto bedonefirgt, i.e. what isthe priority order of change?

3. Who should beresponsiblefor needed change?
a) Government?,
b) Marketplace?
¢) Non-governmentd bodies?
d) Somecombination thereof?
4. Should change betop down? Bottom up?A mix of thetwo?

5. How should stakeholdersand the public be consulted and invol ved?
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6. What principlesshould be used to guide the devel opment of new governance approaches?

7. What arethefuture conditions of the LME and what futureformsof human use congtitute the outcomes
that LM E management isstriving to achieve?

8. What redlisticintermediate objectives should be set and what timelines should be adopted?
9. What instruments should be empl oyed to advance these obj ectives?

10. What indicators should be used to assess progress toward achievement of objectivesand in what time
frame?

11. How can adaptability, transparency and accountability of governance effortsbe ensured?

Answersto these questions can be used to guide the adoption and impl ementation of appropriate principles,
tools, regulations and management measuresthat will closeidentified gapsand contributeto effective LME
management systems

Evaluate Potential Goalswith thestakeholders

Goalsmust be selected that definethe qualities of the environment and the societal conditionsthat the program
isworking to achieve. Program goal s need to appeal to the values of the society aswell asreflect asolid
understanding of the ecosystem and institutional processthat must be orchestrated to achievethem. Itis
difficult to managewhat one cannot measure. Without clear godsitisdifficult or impossibleto assessthelong-
termimpactsof aprogram. Such goa sshould define both the environmenta and socia conditions (outcomes)
that, when achieved, would congtitute success. It ismost useful to set goal sthat define specifically how much
by when. Goa setting isacomplex process and reaching agreement requires building consensuson the nature
and significance of theissuesbeing addressed, visualizing and attractive but achievable future and debating
how power and wealthwill bedistributed in thefuture. Itistherefore very important to begin discussing goals
early oninthe SAP processand not leaveit to ashort term decision in the formalized negotiation process of
Step 3. For example, inthe serioudy eutrophied Danube/Black Seabasin system, the countriesagreed ona
long-term god of returning the Black Seaecosystemtoitsecological conditionsin the 1960s, prior to theonset
of seriouseutrophication. Inthenearer-term, the countriesagreed towork collectively to reduce nutrient loads
tothe Black Seato 1997 levels.

Goalsshould addressissues and outcomesthat the people of the place care about deeply. They arethebasis
for accountability. Specific goa sencouragethe project team and stakehol dersto focus upon afew, carefully
selected prioritiesand to think through what isfeasiblewithin agiven time period. While goa sassociated with
timeframesadecade or moreout into thefuture make the fundamenta purposesof the program tangible, near-
term goalsmark the stepping stonesto those ends. The capacity to manage an ecosystem must be assembled
gradualy over timeand the goal s should balance the complexity and scope of theissuesto be addressed with
the management capacity that ispresent in the society and responsi bleingtitutions.

Conduct Additional Targeted Data Collection and Resear ch

Theanalyses conductedinthe TDA pertaining to consequences of theinteractionsamong the natural and
human components of the LM E should bethe basisfor setting prioritiesfor additional datacollection and
targeted research on those topics most rel evant to framing management policiesand asuitableinstitutional
designfor programimplementation. Thisadditiona datagathering and analysismay befocused on collecting
new or additiona dataon environmental, economicand socia conditionsrel evant to priority LM E management
issues. Somedatacollection and research will invariably need to be sustained during theimplementation of the
management plan. During the preparation of the SAP additional analysisand discussionswith stakeholders
should probe knowledge and perceptions on the future implications of environmental, economic and social
trends, within and affecting LM E resources and weigh theimplications of important uncertaintieson how the
ecosystem functionsandislikely to change.
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Build Scenarios

Plausible scenariosof contrasting future conditionscan help visudizethelikely implicationsof different courses
of action. They can bevery hdpful in promptinginformed debateand in building congtituenciesfor anemerging
program of action. Scenariosare devel oped by applying what hasbeenlearned fromthe TDA and theemerging
SAP and engagethe private sector stakehol dersand theinstitutionsinvolved in grappling with the potential
impactsof changesto the condition and uses of the LME. Scenarios should crystallize theimplications of
aternative actionsand identify the key elementsof aprogram of action. Well-prepared scenarioscan play a
centra rolein public education programsand infocusing the analysisand debate over what actions should be
taken to address current or anticipated changesto the ecosystem and the human activitiesit supports. The
economic dimensions of alternative scenariosmay play acentral rolein mustering political support for an
Ecosystem-Based Management initiativein Step 3 (discussed below).

Scenariosare only onemeansfor helping institutions, stakeholdersand the public at largeto absorb, discuss
and consder theissuesrai sed by an anaysisof changesto freshwater flowsand thelong-term implications of
such changes. Whilepublic awvarenessof theissuesisimportant, the priority isto build awell-informed condituency
for theemerging LME program. Eventsthat foster interactionsamong groupsthat otherwise do not know each
other, and provide aforumwhere differing perspectives and needs can beaired and discussed are particularly
vauable.

Compar ethecostsand benefitsof alter native cour sesof action

A given problem may have several aternative solutionswhich appear both technicaly feasible and more-or-
lesseffective. Stll, theinvestment and recurring costsof thedternativeswill usudly vary substantidly. Selecting
among themisnot straightforward and requiresinformation not only on costsover timebut dso ontheir relative
efficiency —that is, cost effectiveness. For example, when sl ecting among treatment Strategiesfor asource of
water pollution, effectivenessinvol ves salecting thedternative(s) with lowest cost per unit treated. At onelevel
this can be viewed as a technical, engineering-economic problem. However, effective policy requires
implementation, anditisthereforecritica that the necessary management mechanismsand indtitutiond structures
beinplace. If they arenot, thiswill change the cost-effectivenesscal culation.

Benefit-cost analysiscan beava uabledecisontool, for severd reasons. Firt, it putspublicinvestmentsonthe
samefooting asprivateinvestmentsin that they must meet the same standard: the costsof apolicy, program, or
activity should bejustified by theresulting benefits. A well done benefit-cost anadlysismakesal caculationsand
assumptionsexplicit and thereby transparent to all stakeholders. Even so, even qualitative comparisons of
costsand benefitscan help toinform decision-making.

Benefit-cost analysisraises severa issues. Oneiswhether the value of important benefitsand costs can be
quantified. Many advances have been madein natural resource va uation, and the opportunitiesand limitations
of resourceva uation are becoming increasingly well understood. But many difficultiesremain, and dataproblems
aredwaysanissue, especidly in developing countries. Another important issue, equity —thedistribution of the
benefitsand costs of aproposed policy action —should dwaysbe examined in such an analysis.

Sustained Financing for Implementation

A mgjor challengefor all LMEswill beto securethefunding that will berequired to sustain the management
system after GEF funding isno longer available. No GEF-assisted LME has asyet made thistransition.
However, when | egitimate government commitment to reform isevident, the GEF may support oneor more
SAPimplementation projectsover an extended period, aslong as 10 years, towardsachieving afinancialy and
indtitutionally sustainable LM E governance system.

Securing such sustained funding is considered to be anational responsibility and must typically befunded
through thenationa budgetary dlocationsto theingtitutionsinvolved. In many countriesthefundsto implement
aprogramthrough apermit program, monitoring and enforcement and continuing research on critical uncertainties
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are scarce. Such budgetary constraints may be acentral limitation to institutional capacity. Market-based
management systems can addressthisissue by raising revenuesfrom LM E resource usersthat arelicensed to
harvest specified amounts of resources. M ore detail son methods of sustainablefinancing are providedin Part
[1.

Experiment and M onitor

Theimplementation of amanagement program designed to address current or impending issueswill require
changesinthebehavior of severa groupsandingtitutions. The challengesof ingtigating, and maintaining such
changesin behavior lieat the heart of successful implementation (Step 4) and invariably raise unforeseen
problemsand benefits. Experience hasrepeatedly demonstrated, particul arly inlow-income settingsand where
top-down enforcement by governmental agencieshasarecord of yielding poor results, that experimenting with
new policiesand their associated behaviorsat apilot scale can bevery useful. Seeingisbelieving. If anew
practice—for example anew approach to addressing habitat degradation or overfishing or modifying how
petroleum extraction or mining takes place—isimplemented at apilot scaleduring the SAP, theexperience, if
positive, can do much to build support and credibility for theideas been put forward by the project team.
Similarly if what appeared at first to be agood ideaprovesin practiceto beimpractical itisbest if these
problemsareidentified early on and do not require modifying anew ruleor practicethat hasgained formal
endorsement and, therefore, ishard to change. Many GEF LM E SAP projects pil ot such approachesthrough
demonstration projectsdesigned during the Block B stage.

Step 3: Formal Endorsement of the SAP

Step 3isthe culmination of aprocessthat hasworked to integrate results of technica analysiswith aprocess
of mutual education and consensus building among the various stakehol ders. Theimplementation of actions
that will have emerged asmost critical to sustaining the LME resourceswill requireformal endorsement by
government. I nthe case of LMESs, which span acrossthe waters of more than one nation (85 percent of the
world's64 L MEsspan two or morenations), negotiationswith several governmentsand governmental agencies
will berequired. Formal adoption of new ecosystem-based management policiesand procedures may take
many forms, but typically requires executive decrees, cabinet resolutions, and —at aminimum—high level
administrative decisions. New government agenciesmay need to be created to implement an LME program.
Existing agenciesmay need to formally commit to collaborating on theimplementation of discrete e ementsof
the program, and important rolesmay be givento NGOs.

Win formal endor sement of the policiesthat will shapelL M E gover nance

Formal adoption of anew ecosystem-based management set of policiesand proceduresusualy affectsthe
digtribution of authority andinfluenceamonginditutions, interest groupsand paliticians. Thismay trigger defensive
behavior and bureaucratic maneuvering. Bargai ning and accommodation will dominatethe processby which
new policiesandingtitutiona arrangementsfind their placeintheexisting structuresand indtitutiona territories
of government. Critical to successisthe meaningful involvement of the pertinent private sector stakeholders
and the pertinent ingtitutionsin boththe TDA and SAP . If theseinstitutions and decision makershave not been
involvedintheprocessesof anadysisand inweighing the optionssuggested by the scenariosit will bedifficultto
wintheir support at thislate stage.

By Step 3, the project team and its supporters should have clearly defined what changesto the resource
all ocation and management process must be made to address the ecosystem management i ssuesthat have
been identified. The gap analysis made should haveidentified what adjustments are needed to how LME
resource uses are allocated and whether some resources are to be protected. The solutions being proposed
must be politicaly, aswell astechnically, viable. Convincing arguments must be put forward that demonstrate
that the whol e ecosystem-based management approach that isthe heart of the LME programwill, over the
long term, generate greater benefitsfor both society and the LME than traditional state-by-state and sector-
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by-sector planning and decision making. Thefundamenta pointsarethat (1) thevaluesof sustained, or restored
flows of benefits generated by a healthy ecosystem are large, and they benefit adiversity of groupsand
economically important activitiesintheLME, and (2) that atransparent and accountable system for all ocating
resource uses produces asecure environment for all concerned, including thosewho wish to make economic
investmentsin the region. Simple graphics and cost-benefit tables can crystallize the basi ¢ pointsand focus
debate on the substance of theissues.

Sdlect theinstitutional structurefor ecosystem-based management policy implementation

Fully asimportant aswinning thelegd basisfor LME management isthedesign of theingtitutiona structureby
whichitwill beimplemented. Theallocation of responsibilitiesfor themanagement of LME resources, and the
capabilitiesof ingtitutionsinvolved, vary so widely from region to region and nation to nation that thereisno
singlemodé for the structure of atransboundary management program. Neverthe ess, therearethreeimportant
congderationsthat should guide thisimportant € ement of ecosystem-based management design.

Thefirstisto match the scope and complexity of the agendawith the capacity of theinstitutionsthat will be
respons blefor implementation. Ingtitutiona capacity to successfully practi ce ecosystem-based management is
inshort supply everywhere. Ecosystem management will succeedif itisapplied incrementaly and such capacity
is“grown” within theresponsi bleingtitutionsand itssupporting constituencies.

Thesecond consderationreflectedinwhat isknown asthe subsdiarity principleisthat inditutiona arrangements
should be designed asadecentralized system in which authority and responsibility isdel egated to thelower
levelsof aninternally coherent “nested” system.

A third consideration that gui des ecosystem-based management effortsisthe precautionary approach.® Here
the central ideaisthat acautiousapproach must betakenin situationsthat pose seriousor irreversiblethreats

Figure 6. Organizational Structure of the BCLME

Option 2: Management and Task Oriented BCC

Benguela Current Commission Conference of the Parties of the Abidjan Convention
Ministerial Conference
(three national delegations)

Benguela Current Joint Management Board Benguela Current
(three national delegations) Secretariat
[
[ I I ]
JMC Fish JMC Pollution Control JMC Ecosystem Health BENEFIT
(Renewable Resource Use) (Environmental Impacts) (Ecosystem Conservation) (Scientific Research)
Monitoring, Control and Surveillance Oil and Gas Alien invasives and HABs Ecosysystem Variabiity
L Working Group L Working Group Working Group L Working Group
Hake Working Group ElAs Protected Areas Marine Living Resources
L Working Group | Working Group Working Group L Working Group
(Namibia/SA)
Pilchards, Marine Mining Ecosystem Health
L Horse Mackerel etc. L and Dredging L Working Group
Working Group Working Group
(Angola/Namibia)

3The UN Fish StocksAgreement in article 6(2) describes the precautionary approach in the following manner: “ States
shall be more cautious when information is uncertain, unreliable or inadequate. The absence of adequate scientific
information shall not be used as a reason for postponing or failing to take conservation and management measures.”
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to human societies, or the environment. The probabl e benefits of action must beweighed carefully against the
likely costsof inaction. Important e ementsof thisgpproach are: establishing theminimum |leve of proof needed
tojudtify actionto reduce hazards, the early detection of hazards, promotion of environmentally sound practices
and reducing risksbeforefull proof of harmisavailable.

TheBengudaCurrent LME (BCLME) offersonemodd for theingtitutiona structurefor theimplementation of
an LME management program. Herethe strategy has been to establish during the SAP processan Interim
Benguela Current Commission (IBCC) that isto become the Benguela Current Commission during thefive
yearsof initial SAPimplementation. Working with themember states, the IBCC will promote cooperation with
regiond bodies, ingtitutiond linkageswith the South African Devel opment Commission, and commitment with
both the Law of the Seaand the FAO Code of Conduct for Responsible Fisheries.* The Commissionisa
forumfor disputeresolution. A Program Coordinating Unit (PCU) that will act asitssecretariat will support it.
The Commission will also be supported by three activity centersin each state and whosefocuswill beon
marineliving resources, environmental variability and predictability and ecosystem hedlth and pollution. There
will dsobefiveadvisory groups: fisheriesand living resources, marineenvironmental variability and ecosystem
hedlth, marine pollution, legd affairsand maritimelaw andinformation and dataexchange. Theadvisory groups
will work with expertsand ingtitutions, industry and the NGOs. Activity centerswill providetechnica support
totheadvisory groups. Figure 6illustratesthe organizationa structure of theBCLME.

Step 4: Adaptive Implementation of the SAP

Theentire TDA/SAP effort culminatesin Step 4 with the sustained implementation of anintegrated ecosystem-
based management processthat protectsthe health, fishery resources, and productivity of the LME and the
human activitiesit supports. Becaused| living syssemsevolve and change over time, theimplementation of an
action program cannot beadtatic or rote process. Theimplementation phase will haveto adapt to new issues,
new knowledge and changesin the context within which the system and its management operate. Adaptive
ecosystem-based management iscomplex and requires|ong-term commitment to processesin which conflict
mitigationisadominant theme.

Thekey to understanding the challenges of implementing anew policy and thereby working toinfluencethe
trgjectory of societal and environmenta changeinan LME istorecognizethat such changerequiresaterations
inthebehavior of key groupsand ingtitutions. Successincludesevidence of new formsof collaborative action
among ingtitutions, the actions of state-civil society partnerships, and the behavioral changesof resourceusers
aswell aschangesin patternsof investment.

I mplementing the ecosystem-based management policiesand proceduresformally endorsedinthe SAPtypicaly
will beexpressedinrulesgoverning

e Theextraction and other usesof LME resources
e Thedischarge of wastewater and other substancesthat impact ecosystem health

e Landusepractices(e.g., agriculture) inthe coastal watershedsthat arelinked to the condition of the
LME

All three of thesevariables must be managed sincetheinterconnections between themwill determinethe
impactson theecosystem. Thisinitself isachalenge sincein many instancesresponsibility for each festure
hasbeen all ocated to adifferent ingtitution, each of which hasitscongtituenciesand adistinct ‘way of doing
things . Itisessentia to understand that theformal rulesthat are written down and have the subject of a
formalized processmay in practice belessimportant than theinformal rulesthat evolved over timeand are

4The BC Commissionislinked to theAbidjan Convention, aUNEP Regiona Seas Programme (http://www.unep.org/
regional seas/Programmes/UNEP_Administered Programmes/West_and_Central_Africa Region/default.asp).
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followed by the common consent of those affected. Such informal rulesmay bethe source of corrupt
dealingsand thismay add additional layersof complexity when working to implement ecosystem-based
management procedures should be founded upon transparency and consultation with all those affected —
including the poor.

Centrd totheimplementation and practice of adaptive managementissustained and carefully targeted monitoring
of natural and human conditionsinthe LME. Such monitoring fallsinto three broad categories. Thefirstisto
monitor environmental , economic and socia conditionsat targeted locationsin the LM E. Continuousmonitoring
isbest snceimportant pulsesmay beof short duration and easily missed. A second focusfor monitoring should
be directed at the abundance and distribution of the LM E resourcesthat the management rules have been
designed to conserveor restore. Third, there should be some monitoring of selected measures of program
performanceintermsof thebehaviorsthat most directly expresstheimplementation of ecosystem management
rulesand procedures. These may includedataon permit processing, enforcement actionsand —very important
—voluntary compliancewith theprogram’spolicies.

Sinceecosystemsat the LM E scaleareliving systemsthat arein aconstant process of change monitoring
activitiesshould be linked to further research that can help interpret the datathat is gathered and suggest the
adjustmentsthat should be considered to increase or sustain the efficiency and impact of the program. The
implementation of new rulesgoverning thedlocation of water, and themonitoring of the accompanying changes
inthesystemwill invariably produce surprisesand suggest new insightsand ideas. I n an adaptive management
processthese are wel comed and can form the basis of aculturethat encourages|earning. Asin Step 2, new
management techniquesare often best tested initialy at apilot scaeand gpplied to thewhole LM E management
system only when they have been shown to beworkable and effective.

Step 5: Evaluation and Sustained Learning

Adaptive ecosystem-based management can only fulfill itspromiseif itsprinciplesand processesareappliedin
an LME over severa decades. The entire management system, itsimpacts, and the condition of the LME,
should be periodically re-eval uated to determine whether the goal s of the program are being achieved. Such
evaluationsmay closetheloop of distinct “ generations of management” and mark the sustai ned practice of
adaptive ecosystem management. In programsthat practi ce adaptive management much of thelearning occurs
through internal processes of analysis, reflection and adjustment. These should be complemented by more
formalized externa eva uationstypically conducted by individua swith no former involvement inthe program.
There are dozens of approaches and methodol ogiesfor self-assessment and eval uation. These approaches
vary greatly intheir purposes, substantiverigor and the validity and persuasiveness of the conclusionsthey
offer. Within the ecosystern management context thesetoolsand approaches may be grouped into two broad
categories.

Performance eval uations are designed to assessthe quality of the execution of aprogram and the degreeto
which they meet the mandate and responsibilities awarded to them and the commitments madeto afunding
institution. Herethefocusisupon accountability and quality control. M anagement capacity assessmentsare
conducted to determine the adequacy of project or program design including management structures and
governance processesasthesere ateto generdly accepted international standardsand experience. Thepurposes
aregeneraly to find waysto improve program design and implementation and to make adjustmentsto the
internal workingsof aproject or program and to the coastal management strategies and practicesthat the
project or programispromoting. Thiseva uativeemphasistypically promotes” instrumental” learning expressed
asadjustmentsto the program’sstrategies.

Outcome eval uation assesses progresstowards the program’ sgoals. Thefocus, therefore, isontheimpacts
of aprogram onthe LME’snatura and human dimensionsof concern to the program. An outcome eva uation
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examinesthetrendsand indicatorsof direct relevanceto the program and worksto objectively estimatethe
rel ative contributions of ecosystem-based management policiesand processesto observe social, economic,
and environmenta change. Therdevant outcomesmay include such expressionsasadecreasein thedestruction
of important habitats, reduced pollutioninthe LME, and increasesin fish stock abundance.

M easuring Progressin Ecosystem-based management Through Four Order sof Outcomes
Asapplications of ecosystem-based management mature, the needsto complement methods of organizingthe
processes of management with methodsfor assessing the outcomes of management has become apparent.

Figure 7. The Four Orders of Outcomes in Ecosystem-based Management
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Source: Olsen, 2003.

Theunifying framework developed by Olsen (2003) —shownin Figure 7 —isuseful for thispurposesinceit
desegregatesthe ultimate goal of sustainable development into asequence of more tangibl e threshol ds of
achievement. Thisframework suggeststhe setsof indicatorsthat can be usedto tracetheevolution of an LME
management system asit progresses from the baseline conditions documented by the TDA to progressively
more sustai nable conditionsand patterns of use.

Theframework definesthe First Order asthemost critical outcomesgenerated by the TDA and SAP. Building
on methods devel oped by Canada’s I nternational Devel opment Research Center (IDRC), theimplementation
of aprogramisdefined inthe Second Order as changesin behavior in theingtitutionsand human population
within and/or affecting theecosystemin question (Earl et d., 2001). Only after therequisite changesin behavior
have been practiced for asufficient period canimprovements be expected inthe environment andinthe social
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benefitsthat congtitute the Third Order achievement of the environmental and societal goalsselected inthe
earlier phase of program design. In an operational sense, the ultimate goal of sustainableformsof coastal
developmentisa®northarrow” that pointsinthedirection of desired change.

Itisimportant to recognizethat someexpressionsof First, Second and Third Order outcomeswill accumulate
concurrently withinagiventimeperiod. Whilethereare causal relationshipsbetween thethree Orders, they are
not, and should not, be achieved in astrictly sequential order. For example, once some progress has been
madein assembling First Order outcomes, programs should work to achieve some evidence of Second and
Third Order outcomesin alearning-by-doing mode. Thiscan beaccomplished, for example, by management
activitiesat apilot scale. Experience hasrepeatedly reconfirmed that themost successful initiativesfocustheir
effortson oneor twoissuesand then expand the scope of the program asexperience, capacity, and congtituencies
arebuilt. Particularly in devel oping country contexts, it isusualy amistaketolaunch afully integrated program
directed at multipleissuesand goals.

TheFirst Order: Assembling the Enabling Conditionsfor Ecosystem-based M anagement

Thegod of GEFinvestmentsin LME isto catalyzeacountry-driven processthat creastesthe enabling conditions
for sustai ned ecosystem-based management. These conditions (GEF “ Process Outcomes’ ; Duda, 2002) are
created by asuccessful TDA/SAP process and can be grouped in outcome terms under the four headings of
(2) unambiguousgoa sthat the definethe conditionsthat the SAPisstriving to achieve, (2) constituenciesthat
actively support the SAR, (3) ingtitutiona capacity to practi ce ecosystem management and implement the SAP
(4) governmental commitment asexpressed by theall ocation of authority and resourcesrequired to successfully
implement the SAP. Table4 summarized the actionsand indicatorsthat serve asmarkersfor the attainment of
these preconditionsfor the effective and sustained implementation of an LM E Program of Action.

The Second Order: Program I mplementation asBehavioral Change

Second Order outcomes are evidence of successful implementation of an ecosystem-based management
program. Thisincludesevidence of new formsof collaborative action among ingtitutions, the actions of state-
civil society partnerships, and the behavioral changesof resource usersand changesin patternsof investment.

Changesinthebehavior of ingtitutions. Since governmentsareinvariably organized along sectoral linesa
major challengeisto achievemoreintegrated formsof planning and decision-making. The preparation of the
SAP may requirethereorgani zation of institutions, the redistribution of power and resources, the creation of
commissionsand task forces. Theseare First Order achievements (GEF ‘ Stress Reduction Outcomes') that,
whenthey producethe changesin behavior, mark acritica expression of programimplementation that marks
the Second Order. Whileattention must focuson behavior changeinthe organsof government, equaly important
evidence of collaborative behavior may be seenin businesses, fishersassociations, trade groupsand thelike.
In recent years much attention has been given to fostering public-private partnershipsto achieve conservation
and development gods. All of theseare expressionsof changesiningtitutiona behavior.

Changes in the behavior of individuals, groups and businesses that make direct use of the goods and
servicesthat coastal ecosystemsgenerateisoftenthefocal point of program implementation. An obvious
exampleisthe cessation of such destructive practicesasdynamitefishing or therelease of untreated wastes
into theenvironment. Thesuccessful implementation of by-catch reduction practicessigna sabehavior change
that may beimportant to areformulation of how fisheriesareregulatedinan LME.

Changesininvestmentsthat sgnd the provison of sustained financing for LM E management and strengthening
the capacity of indtitutionsto practi ce ecosystem-based management, and the construction of necessary physica
infrastructure supportive of aprogram’spoliciesand programsisthethird category of behavioral change.
Thesemay include decisionstoinvest in better enforcement of existing rules, decisonstoinvestinlong-term
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monitoring of the condition of the ecosystem or the financing of appropriatefish harvesting and processing
infrastructure. Investmentsin habitat protection and restoration including patrolling of protected areasand
restoration of wetlands may beimportant expressonsof program implementation.

From a GEF perspective (Duda, 2002) Second Order outcomes may be gauged through “ stress reduction
indicators’ that document specific on-the-ground measuresimplemented by the countriescollaborating inthe
management of an LME. For example:

e Enforcement actionsonindustrial pollution discharges
¢ Reducedincursion of indugtrid fishing vessel sinto nearshorewatersreserved for artisand fishers
e  Successful dimination of activitiesin designated protected or “no-take” areas

¢ Reductionsinfishing pressure, achieved through fleet reductionsor other meansconsstent with the
Law of the Seaand FAO Code of Conduct for Responsible Fisheries

e Successful revenue gathering from those benefiting from theexpl oitation of LME resources

Third Order Outcomes: TheAchievement of Specific Ecosystem Goals
Third Order outcomesmark the achievement of the program’ sgod saswere defined during theissue selection
and planning phase (the First Order) and may have been modified during implementation (the Second Order).
Thesearetherewardsfor sustained achievementsiningitutiona and behaviord change. Water quality improves,
therearemorefish, incomelevel srise, andtarget communities engagement in supplementd livelihoodsstabilizes
or improves. Third Order Outcomes can bedlocated to the two categories of ecosystem-based management
goals.

e Targetsfor sustained or restored qualitiesof the bio-physica environment

e Targetsinhuman quality of lifemay beexpressed asgreater equity and diversified livelihoods

Within the GEF (Duda, 2002) the indictors of the Third Order have been termed “environmental status
indicators’. They should be defined during the SAP process and be the basis for measuring the actual
performanceor successin restoring and protecting the LME. Examplesof Third Order outcomesare:

e Measurableimprovementschemicad, physica and biologica parameters
e Improved recruitment of priority fish species
e Demonstrablereduction of persistent organic pollutantsinthefood chain

e Changesinloca community incomeand socia conditionsasaresult of improved environmental
conditionsintheLME

e Reductionsintheloading of nutrientsand the associated evidence of eutrophic conditions

For an example of aGEF International Waters project reporting substantial progressin both StressReduction
and Environmental Status Outcomes, see the mid-term report of the Danube/Black SeaBasin Strategic
Partnership for Nutrient Reduction at: http:/thegef.org/Documents/Council_DocumentsGEF_C27/documents/
C.27.Inf.6Danube.pdf.

TheFourth Order: SustainableL M E Conditionsand Uses

Thedifference between Third and Fourth Order outcomesisthat sustainable devel opment requiresachieving
adynamic equilibriumamong both socia and environmenta qudities. Sustainable devel opment hasnot been
achievedif, for example, the condition of the coral reefsof aplaceissustained or improved but the people
associated with them continueto livein unacceptable poverty. Similarly, sustainable devel opment hasnot been
achieved if somemeasuresof quality of lifeare high but such achievementsare eroding the resource base or
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requiretheexploitation of other socid groups. Thechdlengeisvastly complicated by theimperativeof defining
an acceptable balancein termsof both intergenerationa equity and aplanetary perspective on both societal
and environmental conditionsand trends. Recognizing that all living systemsarein aconstant process of
change, sustainableformsof devel opment will bedynamic, not static, and must be capable of respondingtothe
surprisesthat Mother Naturedelivers.
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PART Il

A PRIMER ON THE CHALLENGES AND
DIMENSIONS OF LME GOVERNANCE

Assetforthin Part |, therearethree primary mechanismsthat influence how humansutilizean LME: the
marketplace (i.e., theeconomy), theinstitutionsand arrangementsof civil society; and thegovernment. This
part of the handbook explains how socioeconomic and governance analyses can be applied to understand
and explain how these mechanismsfunction, and how they interact with one another. We emphasizeagain
that failureto understand theseinstitutionsand to heed their signalsmay doom effortsto manage LM E
resourcesand fail to achieve societal goalsand objectives. Let usnow examine each of thesethree
mechanismsinmoredetall.

MARKETS

Marketsare powerful institutions. Markets are where goods and services are exchanged and profitsare
sought; and markets play amajor rolein governing how LME resources are used. Markets, too, arelinked
to theorgani zationsand i nstitutions of government and civil society, the other two forces shaping humans
interactionswith natural ecosystems. Thissection attemptsto explainin brief some of thefundamental forces
that emanate from markets, and how thoseforces affect the status of LEMsingeneral.

Markets and Ecosystems

Markets are the mechanism upon which economiesare built. They haveasolid record of producing great
improvementsin thelivesof peoplein all cornersof the globe. Markets, too, can do great harm —especially
to theearth’snatural ecosystems.

Markets, which offer the prospects of substantial economic gains, areprincipa driversof excessve
extraction of natural resourcesand disposal of damaging pollutants. The evidence of the ecological costs
that market-driven economic activity has caused isfrequently reported by newsmedia: overexploited and
collapsed fish stocks, harmful algae blooms, dying coral reefs, coastal dead zones, deforestation,
endangered species, globa warming and therisein sealevel, and many other casesof environmental
degradation. Market-driven economic activitiesare one of the direct causesof overexploited fishery
resources, of large marineecosystems' degraded primary productivity and overall hedlth.

The degraded marine ecosystemsare, inturn, threatening thelong-term well-being of the human
communitiesthat the economic activities support. ThisTragedy of the Commonsisplaying out onalarge
scaleinour LMEs; and marketsare at the center of the tragedy. The markets upon which these communities
depend aretragically stressing thevery natural systemsupon which the marketsthemselves depend.

Why isthis?Why are markets causing so much harm to our natural ecosystems?
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Markets harm our ecosystems because market pricesdo not tell the* ecological truth’ (Brown 2001). In
other words, market pricesdo not reflect thefull cost of producing productsfrom ecosystem resources.
Market pricescover the cost of capital and labor, but market pricesto do not cover the costs of reducing a
fish stock, of damaging habitat, of waste disposal and pollution, and other ecological costs. Low pricesand
costsdrive consumersto demand more and suppliersto produce more ecosystem-based products. The
consequenceisexcessiveleve sof economic activitiesthat ultimately threaten the sustainability of the
ecosystems upon which they depend.

Thistragedy isparticularly acutein coastal and marine ecosystems. Asexplainedin Part |, theeconomic
activitiesthat contribute most to acountry’ sgross domestic product commonly lieaong the coasts. Those
economic activitiesinclude marine transportation and trade, fisheries, tourism and recreation; and these
industriesdraw peopletowork and settlein, and visit those coastal areas.! These economic and other
human activities often |ead to the degradation and | oss of natural habitats, added waste disposal and
pollution dischargesto water bodies, overexploitation of living marineresources, invasive species,
pathogens, toxic contaminants, harmful agae blooms, and increased vulnerability to coastal hazards. In
addition, the overexpl oitation of fishery and other living marine resources continuesfor many of thefish
stocksthat have been assessed.

Pollution

Both groundwater and surface water stocks are susceptibleto contaminationin coastal regions.
Approximately one-third of theworld's popul ation depends on groundwater suppliesfor drinking and other
household uses, for irrigation and other commercial
purposes. Theprincipa sourcesof contamination
include human urban, industrid, and agricultura
activitiesthat dischargewaste productsthat leach into
water-saturated soil. Once thetoxic substances enter
groundwater, very little cleansing occurs, and, since
therate of groundwater replenishment isoftenvery
low, littlemixing and dilution take place.

Surface waters—the streams, lakes, estuaries, and
oceans—are contaminated by many of the same

- - : human activities. According to UNEP(2002), sewage
isthe principa source of marineand coastal pollution.? Sewage dischargesdominatein urban aress.
Agriculturerun-off and atmospheric deposition areglobally major sourcesof fixed nitrogen. According to
Larsen (2004), annud fertilizer use hasrisen tenfold during the past 50 years. The growth in nitrogeninputs
has caused eutrophication in marine and coastal waters—including severe casesin several enclosed and
semi-enclosed seas. In addition, the greater growth and decay of phytoplankton hasincreased the number
and extent of dead zones (oxygen-depleted waters), which now number nearly 150, having doubled each
decade sincethe 1960s (Larsen, 2004). Red tides of harmful algal blooms have had major economic
impactson fisheries, aguaculture and tourism in many coastal regions.

Other important types of marine pollution aremarinedebris, oil spills, and ocean dumping. Marinedebris
consstsof persstent materialssuch asplagtic, polystyrene, metalsand glassthat dowly degradeand
persstsinthemarine environment for long periodsof time. Lost or discarded fishing gear, shipping materials
and other formsof solid wastemateriad kill and injurelarge numbersof marine mammals, seaturtlesand sea
birdsby ingestion or entanglement.

! Asof themid-1990s, nearly 40 percent of the worldsinhabitantslived within 60 km of the coast (UNEP 2003).
2UNERP. 2003. Global Environmental Outlook 3. United Nations Environmental Program, Nairobi.
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Oil isdischarged from shipping, offshore extraction operations, and pipelines. Theincidence of accidentd ail
spillscan be controlled but never eliminated dtogether, since nearly 60 percent of theworld'soil isshipped
by seabefore being consumed.® Many of theoil spill hot spotsarein heavily trafficked large marine
ecosystems.* In addition to accidental oil spills, thereareoil dischargesfrom sunken, grounded or
abandoned ships, from offshoredrilling platforms, and from pipelines.

Ocean dumping —the deliberate disposal at seaof material or substances of any kind —accountsfor about
10 percent of marine pollution.® The materials commonly dumped at seainclude dredged materids,
industrial waste, sewage 5 udge, radioactive waste, minetailings, decommiss oned vessals, resduesfrom
chemical industries, ash from power stationsand other unrecycled wastes, ballast water contaminated with
invasvemicrobes, andfishwaste.

Why are humans contaminating their marine ecosystemswith such large and diverse quantitiesof pollutants?

Although someof thispollutionisaccidental and unintentiona, asubstantial portion of thewastedischarges
areddiberate.® Industries, househol ds, and even municipalitiesfind water bodies serve as convenient places
to dump sewage and industrial wastes. In addition, thereareindirect, diffuse sourcesintheform of run-off
fromagriculturd fieds, slviculture, urban ormdrains, and individua disposa systems.

Thosewho areddiberately discharging these wastesinto the marine environment often are unaware of the
indirect ecological coststhat their dischargeshave onthe ecosystem. They view the discharge of wasteas
freeor allowed for anominal charge. Such chargesdo not reflect thefull ecologica cost of theharmtothe
natural ecosystems. Asaresult, busi nesses and househol ds produce more waste than they otherwisewould
if their costsof disposal werehigher.

Destruction of coastal wetlands, mangroves, coral reefs

Destruction of habitatsand other formsof direct physical ateration are oneof the greatest threatsto coastal
and marine ecosystems (UNEP 2002: 184).
Nearly 60 percent of theworld'scoral reefs
aredying or under threat from human ;
pressures, and amost half of theworld's
wetlandsand morethan half of theworld's
mangroveforestswere destroyed during the
20" century. Lossof coastal wetlands,
mangrovesand cord reefsreducethe buffer
zone between land-based sources of
pollution and the open seaand between
storm surgesand tidal wavesand vulnerable
inhabited coastlines. Theselosses of coastd
wetlands, mangroveforests, and coral reefs
havefurther aggravated thelevelsof nitrogen
incoastal and marine ecosystems (UNEP
2002: 181).

3 http://oils.gpa.unep.org/facts/oilspills.htm.
4Theseincludethe Gulf of Mexico, Northeastern US, M editerranean Sea, Persian Gulf, North Sea, Baltic Sea, among
others. Source: http://oils.gpa.unep.org/facts/oilspills.htm, accessed February 13, 2006.

5 Source: http://www.oceansatl as.com/unatl as/uses/oceandumpingwastes/dumping/

dumping_at_sea htm#M arine%20Pol | ution%20and%20Dumping; accessed February 13, 2006. Also see UNEP (2002, 192-
198).

6 htzp://oi Is.gpa.unep.org/facts/oilspills.htm.
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Thedevelopment of coastal areasfor human usedirectly causesmuch of thisphysical dteration. Principal
typesof physica aterationsthat harm habitatsinclude dredging for portsand shipping lanes, creation of
solid waste dumpsand landfills, coastal construction of buildingsand roads, cutting and destruction of
mangrove and other coastd forests, and mining of marinesand, gravel, and reefs.

Themarketsthat drivethe devel opment and alteration of coastal areas placelittle or no value on coral reefs,
mangroves, wetlands, and other ecol ogical assets. Asaresult, the costs of destroying these assetsare not
reflected inthemarket, which in turn causes excessive and harmful dredging, dumping, construction, and
extraction of marine ecosystem resources.

Overfishing

The FAO (2004) estimatesthat in 2003, one-fourth of marinefish stockswere overexpl oited, depleted or
recovering from depl etion; about half werefully exploited; and one-forth could tolerate more catch. The
trendsare not comforting. From the mid-1970sto the present, the proportion of overexploited and depl eted
stockshasincreased 2.5 times, and the proportion of stocks offering potential for higher catcheshas
declined (from 40 percent to about 25 percent). Thereare many causes of the deteriorating status of these
fish stocks. But overfishing remainsthe number onethreat to many of these marinefish stocks. Theresmply
aretoo many highly productivefishing vessalsharvesting from fish stocksthat aredwindlinginsizeandin
number.

Themarketsthat aredriving commercid fishing operationsarenot telling theecol ogical truth. Themarket
pricesof theinputs (fuel, bait, labor, gear and other capital) and the prices of fish productsdo not include
theecologica costsof stock depletion. Fishing operatorstypically pay no priceto removefish fromthe sea;
yet thereare costsin theform of lower stocksand futureyields, and in theform of reduced biodiversity.
Thereareassociated ecological costsfrom damageto habitat, and from mortality of marinemammalsand
seabirds. Thereareno marketsfor these valuable assets.

Ingenera, noindividual producer (fisherman) hastheright to exclude other producersfrom harvesting (or
otherwise using) any part of theresource. From anindividua producer’sperspective, leaving fishto grow
and reproduceisdoneat therisk of losing thefish to other producers. Thus, thereisnoincentiveto
conservetheresourcefor future use, sinceno producer hasexclusiveuse. Thefreeuseof marinefisheriesis
thefundamenta causeof overexploitationin modernfisheries.

Since producersdo not havethe ability to protect and
conservetheresourcefor their ownuse, thereis
competition among producersto catch fish before
othersdo, driving the stock down bel ow the optimum.
Thedraw of perceived lower costsand greater net
benefits bringsmore producersto thefishery, and
induceseachto apply moreeffort thanisoptimal for
maximum economic performance of thefishery. The
resulting economic performanceinthefishery is
inferior. The net benefits(for al producersand
consumerssummed acrossall future periods) could be
greater with lower levelsof fishing effort. By lowering
effort leves, future net benefitsto producerscould
increase, and morethan offset the reduction in current net benefits.

Under aregimeof non-exclusive use and free access, competition to catch fish before other producers
causesa“race-to-fish,” resulting in fishing seasonsthat are shorter than optimal for maximum economic
performance, landingsthat aretoo small and of inferior quality, excessveinvestmentsin vesselsand gear,
andinintermittent and incons stent income generation for fishersthemselves.
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Free access and non-exclusive use a so leadsto conflictsamong user groups. Where no producer hasthe
right to exclude another from accessto the resource, two or more producers can interact at the sametime
and placein afishery, imposing external costson each other intheform of gear or other losses. Mobile gear
(such astrawls) may fishinthe same areaasfixed bottom gear (such astraps), causing damageto one or
both of thegears. Large, efficient internationa vesselscan operatein afishery onwhich smal-scaelocal
producersare heavily dependent, draining the stock availablefor capture by thesmaller domestic
producers. Failureto consider these externa costswhen deciding where and how to fish causesinferior
economic performanceinthefishery.

Processors, distributors, wholesdlers, retail ersand consumers are al so affected by the non-exclusive nature
of thefishery. Therace-to-fish canresultinlarge quantities of fish being landed during short periods,
requiring the buildup of excessively large processing, storage and distribution facilitiesto handlethe periodic
peak loads. Wholesders, retail ersand consumersfind supplies of specific fish areabundant for short
periodsand scarcefor long periods; or, the product isprocessed for long shelf life, generdly reducing the
quality of the productsand price on the market.

Genera economictrendsof rising pricesfor fish asmarketsexpand, and of improved harvesting technology,
combineto put intense pressure on fisheriesunder free access. Rising fish pricesand/or falling costsinduce
moreinvestmentsand more participantsin thefishery. The structure of the entirefishing sector becomestoo
largeand isplaced at risk asresource stocks are drawn further down, widening the gap between what the
resource stocks are ableto supply and what the fishing sector needsto survive and prosper. In other words,
capital’scapacity to produce exceedsthe resource’s capacity to produce.

Thedegraded state of LM Esdid not occur suddenly. Rather, the condition of LM Eshas been deteriorating
over the course of several decades. Starting at the midpoint of the 20" century, we can construct astylized
picture of thetrendsin economic activitiesand ecosystem conditionsfor ahypothetica LME. At about
1950, marinetransportation and trade, fisheries, marine mining, tourism and recregation produced rel atively
low economic activity; and the condition of the natural ecosystemwasgood (littlepollution, littlephysical
ateration of habitats, and no overfishing). Figure 8illustratesthisimagined scenario with the solid black line
showing low economic market values being produced during the 1950s, the dashed black lineshowing a
highlevel of somemeasureof the
condition of the natura ecosystem,
and the dashed grey linerepresenting
thenon-market values of ecosystem A
services(such ashiodiversity, water )
quality, natural hazardmitigation). | feeeeeee

st
et
.
.

Value
=z
(=}
2
3
5
=
@
<
o
5
@

anw
. .,

Asthecoastal economy grew during
the 1960-1980 period, the market
vaueof LME-related economic
activity rose and the condition of the
natural ecosystem began to decline
withincreased pollution, habitat
destruction and overfishing. Thenon- S
market value of ecosystem services S ——-
initially grew and then declined asthe 1
condition of the natural ecosystem 1950 Present
beganto decline. During the 1980-
2000 period, the condition of the

Market Value

.
3
.
--------
.......

A 1950 Present

Ecosystem
Condition

~

v

Figure 8. Stylized trends of LME values and biophysical conditions
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natural ecosystem continued to decline, whichinturn weakened economic activity dependent onLME
resources. At present, theLME findsitsalf with relatively low economic activity, and low non-market value
of ecosystem services, which aretheresult of the degraded condition of the natural componentsof the
LME. Theprojected future upturnsin Figure 8 would be based on effective LM E management.

All of these undesirable outcomes can betraced back to marketsthat do not tell the ecological truth.
Marketsfavor thosewho can produceand sell at thelowest cost. The market mechanismin effect drives
participantsto ignorethe ecologica costsof pollution, of habitat destruction, and of overexploitation.

Marketsareimperfect in other waysaswell. Asexplained in the next section, imperfectionsin markets
obstruct sustai nable devel opment and present amaj or challengeto the governance of LMES.

Markets and Economic Justice

Marketsarenot intrinsically just institutions. Marketsdo not providethe greatest benefit totheleast
advantaged in society; and marketsdo not awaysoffer fair and equa opportunitiesto al membersof
society (Rawls, 1971).”

TheWorld Bank, initsrecent World Devel opment Report 2006, Equity and Devel opment, concludes
that unequal opportunitiesaretruly staggering onagloba scale” Therearehugedisparitieswithinand
acrosscountriesinindividuas opportunitiesfor lifeitsalf, for education, for health, and for quality of life.
Thesedisparitiesare correlated with nationality, race, gender, and socia-economic status— characteristics
that are predetermined and beyond anindividual’scontrol.

Theseinequitiesarenot only mordly offensive; they dsolimitindividuas opportunitiestoredizetheir full
potentia and, inturn, limit their collective ability to achieve sustainable devel opment. In other words, thereis
acomplementary rel ationship between equity and sustainable growth and devel opment.2 The Report
explainsthat poorer segmentsof soci ety in devel oping countries often do not have accessto the marketsfor
credit, insurance, human capital, land and other natural resources. Asaresult, theseimperfect and missing
marketslimit the ability of individualsto usetheir |abor, capital and natural resourcesinthemost productive
ways. Inaddition, unegqua opportunitiestend to result iningtitutionsand arrangementsthat protect and favor
those groupswith more economic and political influence. Theseinequitiescan severdly limit theahility of the
poorer, disadvantaged groupsto exploit their talentsand contribute to sustainabl e devel opment.

The Report saysthat “to prosper, asociety must create incentivesfor the vast mgjority of the populationto
invest andinnovate.” Perfect capital markets, for example, alow anyone—regardlessof their wealth or
status—with aprofitableinvestment opportunity to either borrow money or use collateral of anasset to
financetheinvestment. These marketsare not perfect, however. Accessto credit isnot equally distributed,
and differencesin interest ratesamong borrowersand lendersare arbitrary. Titleand security of tenureto
land and other valuable property are often reserved for privilegedindividua s, and discrimination and
stereotyping limit the opportunitiesfor education and employment in human capital markets.

Marketsfor LME resourcesaso areimperfect in smilar ways. For example, inthe U.S. and some other
devel oped countries, theexclusiverightsto harvest fish wereawarded free only to the ownersof fishing
vessals. Crewmen and otherswho had material stakesin thefisheriesdid not havethe opportunity to secure

7 John B. Rawls, A Theory of Justice. Cambridge, Massachusetts: Belknap Press of Harvard University Press, 1971.
Rawls second principle of justice (p. 303) requiresthat “ Social and economic inequalities are to be arranged so that they
are to the greatest benefit of the least advantaged, and attached to offices and positions open to all under conditions of
fair equality of opportunity.”

8 Equity is where individuals have equal opportunities to pursue their interests and also not be subjected to extreme
deprivation (World Bank, 2006).
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these harvest rights. South Africacurrently isin the processof reall ocating fishing rightsto historically
disadvantaged individual swho did not have accessto resources under apartheid onracia grounds.®

Economic and politica ingtitutionsestablish theincentivesand congtraintsfaced by individua swhenthey
engagein market transactions. Theseingtitutions, which result from complex historical processes, too often
protect the opportunitiesand interests of privileged groups. Theimperfectionsin marketstend to favor those
privileged interests. Theseimperfectionsthen lead to socia conflict andimpede progresstowards

sugtainable devel opment of environmental and natural resources.

What doestheissue of equity haveto dowith L ME gover nance?

Governance arrangementsand policiesthat promote equal opportunities—whereall peoplefacesmilar
conditionsfor becoming economically productive, politicaly influential, and socidly active—promote
sustainablegrowth and devel opment. Correcting the equity imperfectionsin marketsand other governance
ingtitutionsisan essentia task of good governance.

Ascoastal nationsattempt to overcomethe problemsof overexploitation, pollution and habitat destruction
inLMEs, new governanceregimesand arrangementswill be created. The message of theWorld Bank
Report for LME governanceisthat equity matters. Creating governanceinstitutionsthat offer equal
opportunitiestoall individualsin society will improve the prospectsfor the sustainable devel opment of LME
resources and improvethe prospectsfor mitigating the ravages of poverty that persistin many of these
coastal aress.

Thenew LME governance arrangementsthat are devel oped and implemented should attempt to level
economic playing fields. Thiscan beachieved by designing LM E governance policiesthat strengthen the
opportunitiesfor participation by poorer and disadvantaged groupsin gaining accessto and useof LME
resources. Thiswill not be easy or accomplished swiftly, for even new LME governanceinstitutionsand
arrangementswill belinked to other economic and politica ingtitutions. The extent to which thereisequity in
credit, insurance, human capita, and land markets, will affect the extent to which equity can beincorporated
inLME governanceingtitutionsand arrangements.

Correcting and Mitigating Market Failures

What can be done about marketsthat do not tell the ecological truth? What can be doneto correct or mitigate
markets tendenciesto harm ecosystems?

Asexplained above, the market does not properly val ue ecosystem goods and services and natural assets.
Key to creating amarket that supports sustainable development of LME resourcesisto get it to tell the
ecologica truth. If we can design or reform markets so that they tell the ecological truth, we can correct or
mitigatetheir tendency toharm LMEs.

Thefirgt set of tasksisto cal culate the ecol ogical costsof those activitiesthat are extracting LME resources,
polluting and altering the environment. Economists can work with natural resource scientiststo cal culatethese
costs. Thiswork will requireintegrating the socioeconomics modulewith thethree natural science modulesof
fishandfisheries, pollution and ecosystem hedlth, and productivity.*

Oncetheecological costsof resource extraction, pollution, and reduced productivity are calculated, the
costs can beincorporated into the market prices. Thevariouswaysinwhich these ecological costscan be
incorporated into market pricesare reviewed bel ow in the section on Sustainable Financing. Oneway to

91n contrast, the rights to extract oil and gasin US federal waters are allocated in markets that are open to all who have
enough financial resources to participate in an open, competitive bidding process.
10 Exampl es of such integrated analyses can be found in Chapters 9 — 12 of Hennessey and Sutinen 2005.
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incorporate ecological costsinto market pricesisapplying taxesto those activitiesthat harm the ecosystem.
Another way isto place acap ontheamount of the damaging activity and allow producersto tradetheir
allowances—known as* cap and trade” and “ tradable permits.”

Subsidiesof some economic activities (such asfishing) also lead to overexpl oitation and damageto marine
ecosystems. Conservative estimates of government subsidiesto thefishing sector amount to morethana
quarter of theannua valueof tradeinfish (Milazzo, 1998). Many of these subsidies, in effect, lower the cost
of fishing, further distorting the market’sability totell theecological truth. Economists can assessthe nature
and extent of subsidies—identify which subsidies cause overfishing and overcapacity —which can then be
phased out or replaced with environmentally neutral subsidies.

The approach that some countriesare using isnot to Ssmply add moretaxesand eliminate subsidies, but
rather to shift taxesand subsidiesto work in ecologically benign ways. For example, somecountriesare
reducing income and property taxesin exchangefor adding taxes on environmentally damaging activities,
with anover adl neutra effect onthetotal amount of taxes collected (Brown, 2001). Subsidiescan aso be
shifted suchthat their over al level isessentidly unchanged whilethey nolonger promote ecologica harm.

If these and other ways arefound to tame markets so they support conservation, we canlook forward to
improving theecol ogical condition of LMEs(LeQuesney and McNally, 2005). Referring againto Figure8
and ahypothetical LME, with effective management and market mechanisms, we canimaginethat the
condition and non-market val ue of ecosystem serviceswill beginto rebound in the near future and, after a
lagintime, themarket va ue of LM E-related economic activitieswill grow to heightsnot heretoforerealized
—theresult of marketsthat work in harmony with the LME.

What can be doneto prevent marketsfrom creating and/or aggravating economicinequities?

Thefirst task should betolevel theeconomic playing field by creating an economy whereal peoplehave
equal opportunity of accessto markets. In other words, equalize accessto credit, |abor, land and other
marketsthat exist. In addition, when new marketsare created —as, for example, for rightstouse LME
resources—ensurethat they are designed to alow participation by small producerswho may otherwise not
have accessto these markets. I nsuring access may require government-guaranteed loansto small producers
for the purpose of purchasing fishing quotaand other resource userights. Another avenuefor leveling the
economic playing fieldisto design or reform market-access arrangementsto encourage community-based
organizationsto participatein LME resource-rel ated markets. If communitiesor small producerslack the
will or ability to participatein such markets, arrangementsto sharerevenuesgenerated by theuse LME
resources can beimplemented. Such revenue sharing arrangementshave proven effectivein giving loca
communitiesastakein theecol ogica hedth of animal populationsand their habitat (anexampleis
Zimbabwe's Campfire programmet).

(GOVERNMENT

The conventiona view of government isthat it setsthe rulesand enforcesthem, it recognizesand protects
property rights, and the government produces goods and services. Therulesregulate the use of natura
resources, businesspractices, etc. Inits protectiverole, government maintains security and order by
enforcing aset of ruleswithinwhich people caninteract peacefully with one another. Theseincluderules
against theft, fraud, physical harm to person and property. Without protection, property rightsare not secure
and theeconomy and socia order suffer. A distingui shing characteristic of government isitsmonopoly onthe
legitimate use of coerciveforceto control the behavior of individualsand groups.

1 See http://www.unsystem.org/ngls/documents/publications.en/voices.africa/number6/vfa6.08.htm for abrief
description of the program.
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The government al so undertakes productive activitiesthat cannot be efficiently organized by the market. As
explained above, marketsdo not “tell theecological truth.” Markets generatetoo much of those activities
that generate negative spill-over effects (where one party’ s actionsimposes costs on other parties).’? In
addition, themarket fail sto provide sufficient quantities of public goods, asexplained below inthesection
on Sustainable Financing.™®

Providing public goods such asnational security isaclassic case of government production. Other public
goodsincludeamonetary system, asystem of jurisprudence, flood-control and insect-abatement programs.
Near or quasi-public goodsare a so produced or subsidized by government. Examples of near-quasi public
goodsincludeeducation, streetsand highways. Inlinewith its productivefunction, agovernment will also
promote competitive markets because competition genera ly enhancesproductivity and valuefor the
common good.

The presence of public goodsand spill-over effects, which are common for LM E resources, typicaly
mandates government intervention. For example, the above analysis of thefishery showsthat open accessto
theresourceleadsto too many fisherschasingtoo few fish (acase of “reciproca spill-overs’), andtypically
prescribesgovernment intervention, in theform of fishery management policies, to correct the market failure.

Government policiesaimed at correcting market failure generaly assign specific functionsto governmenta
agenciesto produce specific outputs expected to correct the market’s shortcomings. These activitiesand
outputsinclude:

1 Regulatory services(e.g., fishery and environmental management regulations)
2. Public goods(e.g., genera law and order, fisheriesresearch)
3. Administering transfer payments(e.g., subsidies, social welfare)

Itisimportant, if not essentia, to analyze how those policiesare produced, how management servicesare
produced; and ask what conditions|ead to government successesand failures. Thebehavior of individuals
and agenciesin the public sector can be anayzed by applying the common tools of governance and
socioeconomic anaysis. Thesetoolshel p to understand and explain whether the underlying conditions
promote government failure or success. Thebasi cideaisthat incentives matter —they shapethe behavior of
resource users and consumers, and they shapethe behavior of public officia sand government organizations
aswell.

With such analysisand understanding, we are then prepared to prescribe waysto correct the obstaclesin
the public sector that |ead to failures of government processesand policies. Otherwise, by promoting
government intervention without prescribing proper arrangements, we might be encouraging greater
inefficienciesthat result from what Wolf (1988) calls” nonmarket failure.”

All formsof government intervention, such asfishery management regul ations, requirearegular flow of
government services, servicesthat are costly. Management costs are sometimes acknowl edged, but not
systematically accounted for intheanalysisof policy. These costs, of course, must be covered. Below, we
addressthisissuein asection on sustainablefinancing.

Challenges for Successful Government Programs

Asexplained above, theinstitutionsand organi zationsthat comprise LM E governance do not always
perform optimally. Markets, if not designed or regul ated properly, can harm ecosystemsand di sadvantaged

2 These effectsareknown as‘ external effects’ or ‘ externalities’ in economics.
13 Public goods are those which, when provided for one, are availableto all at a zero price—for free.
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membersof society. Government ingtitutionsand organi zationsalso canfail to achieve societd objectives. If
not properly designed and managed, they can thwart effort to implement the ecosystem approach to
management of LME resources.

Inthissectionweaimtoidentify someof thefactorsthat chalenge effortsto design and implement
successful government programs. We offer abrief analysisof how resource management policiesare
produced, how management servicesare produced; and identify conditionsthat tend tolead to
government successesand failures. With such analysisand understanding, we arethen better prepared to
prescribewaysto correct the obstaclesin the public sector that |ead to failures of government processes
andpalicies.

Let ususefisheriestoillustrate thisanalysis.** Above, wereported on the dismal state of global fisheries,
many of which are overexploited by fleetswith overcapacity. Thisrecord demonstratesthat our fishery
management ingtitutionshavefailed to conservefishery resourcesand improve the economic health of fishing
communities. Why have our management institutions not done better? The FA O (2000) and other observers
attributethispoor record to (i) tendenciesto give priority to short-term socia and economic needsat the
expenseof thelonger-term sustainability of fish stocks; (i) poorly defined objectives, and (iii) ingtitutional
weaknesses, particularly inrelation to the absence of long-term rightsamongst the different key stakeholders
and decision-making structures and processes. Thesethree problem areasarereally just manifestations of
theincentive structurefound in most fisheries (and many other natural resource) governanceregimes.

We based theanadysisonthefollowing simplified system of fisheriesgovernance. In democratic countries,
thefisheriesgovernance system consists of both formal andinformal linkagesamong four componentsof the
system.! Thelegidature passesfisherieslawsthat authorizetheimplementation of fisheriespoliciesand
programsby afisheriesagency. Inturn, thefisheriesagency commonly establishesafisheriesmanagement
authority to devel op fishery management plansthat specify the set of management measuresthat are applied
to thefisheriesunder itsjurisdiction. Stakehol ders(such asfishing producers, communitiesand
environmenta advocates) usualy haveaformal role—fromadvising to decison-making—inthe
management plan devel opment process. Theresultant plans, if approved, arethenimplemented by the
fisheriesagency. Thesolid arrowsin Figure 9 represent theseformal linkages.

Inadditiontotheformal linkages, thereareinformal linkages—represented by the dashed arrowsin Figure
9. Asvoterswho help elect membersof thelegidature, fisheries stakehol dersfrequently takether problems
and concernsto their elected representatives. If astakeholder group feel sthat the fishery management
processhasnot treated it properly, they will ask their elected representative to assi st them. The assistance
oftenisintheform of influencing thefisheriesagency and/or fisheries management authority. Sissenwineand
Mace (2001) refer to thisasthe* end run” phenomenon. We now examinethe political dynamicsof the
fisheriesgovernancesyseminmoredetail . 16

Thepolitical process controlsgovernment and, in democratic countries, political decisionsare produced by
alegidativeprocess. Votersel ect representativesto guide government policiesand actions, agenciesare
formed; and bureaucrats hired toimplement government policies. Thesethree domestic groupsare major
playersinthepolitical process, and government policiesand actionsresult from complex interactionsamong
theseplayers. Voters—especidly groupsof voterswith specia interests—expresstheir demand for

14 This section draws heavily upon, and uses excerpts from, Sutinen and Soboil (2003).

%5 Thisanalysis does not apply to non-democratic countries such as Burma, China, Cuba, Egypt, Iran, Pakistan, Saudi
Arabia, and Vietnam, where more than one-sixth of theworld’s peoplelive. The analysis of government performance by
non-democratic states requires further research.

16 The arguments in this section are based on extensive public choice literature, e.g. Buchanan and Tullock, 1962;
Buchanan, 1980; Niskanen, 1971; Olson, 1964; and Wolf, 1988. Applications of public choiceto fisheries can befound in
Andersen et al., 1998, and Upton and Sutinen, 2000.

LME Handbook 37



government policy and action. Elected representatives supply legidation (policy) to addressthisdemand,
while government bureaucratsimplement the programsand rules specified inthelegidation. Inthefisheries
context, the principle productsof thispolitical marketplace arefisherieslawsand regulationsrel ated to
conservation and management, safety, environmental protection, etc.

Votersarethe consumersof the political process, demanding political products. Voters- including groups of
votersthat formto pursuetheir special interests—demand public-sector action to reduceinefficienciesand
to redistributeincome, usudly through
sdlf-serving benefits. Votes, campaign
contributionsand lobbying arethe
currency by which thesedemandsare
expressed. [naddition, foreign groups
aso participatein thepolitical processby
lobbying for their specia interests.t’

Politiciansaretheelected administrators
andlegidatorsinfederd, state/provincia
andloca government, including members
of executiveand legidativebranches.

Politiciansaremotivated in part by the
need to be elected or remainin power by

Figure 9. Fisheries Governance System
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............................................... i maximizethe probability of re-election.

Bureaucratswork at national, state/
provincia andlocd levelsashired officids. Agency employeesimplement laws, implement regulationsand
develop programs. Bureaucratsare motivated in part by self-interest too. They naturally resst downsizing
their budget and number of employees, and commonly attempt toincreasethe size of their budget and
number of employees. To achievethisobjective, they often appeal to politicianswith programsthat would
beflavored by voters.'’

Political equilibriumisreached asvoters, politiciansand bureauicrats make choicesto achievetheir own
objectives. Both socially desirableand undesirable outcomes are possible, depending on theunderlying
incentivesof thesegroups.

Government failure (a.k.a. socialy undesirable outcomes) isdueto anumber of interrel ated causes,
induding:

Specia interest effects (both domestic and foreign)

Rationd voter ignorance

Bundling of issues

Shortsghtednesseffects

De-coupling of costsand benefits

a M W DN P

17 For example, EU industrial fishing fleets and US-based international NGOs are forms of foreign intereststhat have
significant influence on devel oping countries and their LM E management.
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6. Lack of public accountability among legidatorsand/or bureaucrats
7. Bureaucraticinefficiencies.

Specid-interest effectsoccur when areatively small number of citizen or foreign partiesmakelarge
individual gainsat the expense of alarge number of citizenswho bear smal individua losses. Rent seeking
occurswhen individualsand groups attempt to use the politica processto redistributeincomefrom othersto
themselves. Specia interestsgain disproportionate power relativeto their numbers becausethey can
provide campaign funds, publicity and delivery of voterswho are pass onate about aparticular issue.
Meanwhilerationa voter ignorance occurs becauseit is seldom worth the cost for thetypical voter to
acquiretheinformation needed to makeafully informed voting decision. In addition, the choice of asingle
voter isseldom decisivewhen theoveral number of votersislarge. Thisfurther decreasesthevoter’s
motivation to acquiremoreinformation.

The packaging or bundling of the candidate' spositionsfurther accentuates specid interest effectsand
rationa voter ignorance. Membersof thegenera publicwho arerdatively disinterestedinaspecificissue
areunlikely to voteonthebasisof that issueaone. It islikely that many other issuesare of greater
importanceto her or him, especialy whentheimpact ontheir welfareissmall. Yet membersof aninterest
group arelikely to vote strictly according to theissue, especiadly when it hasasignificant effect ontheir
welfare. A given political candidacy tendsto be accepted or rejected on the basis of the entire package of
positionsand not on the basisof asingle specia-interest issue. Sincevoterscan only expresstheir will
through alegidator who representsabundle of political goods, the political processbecomesimprecisewith
regard to voter preferences. For example, it hasbeen estimated that the typical citizen makesonly one
public choicedecision for each thousand madeinthe private sector. In addition, politicians often package
issuesinacomplex manner so that most voterswill be unaware of thetrue coststhat programswill impose
uponthem. However, specid interestsare morelikely to bewel informed regarding the underlying costs
and benefitsof apolicy that isspecifictotheir interests.

Politicianstend to be shortsighted because they face short re-election cyclesthan rangefromtwo to six
years.’® They are concerned about the consequences of policiesand programsbeforethenext election. The
long-term consequencestend to carry littlewelght in the ca cul ations of the politician. Politiciansoften exhibit
shortsightedness. They regularly enact specid legidation and appropriationsfor fisheries, and periodically
attempt to directly influencethe contents of fishery management plans.

Shortsightednessa so ispresent on thedemand side. Fishing interestsin most managed fisheriestend to be
shortsighted about fishery management policy. In open-accessfisheries, fishermen have no secureclamon
futureoutcomesintheir fishery. That is, they have no assurancethat they will reap the benefitsthat might
accruefrom their short-term sacrifices. Fishermen inrights-based fisheries, on the other hand, are expected
to belessshortsighted. Fishermen a so tend to be shortsighted because of the great uncertainty they face
regarding futurefishery policies, fish socksand markets. Fishermen aressmply beingrationa intheir
shortsghtedness.

The shortsightedness on both demand and supply sidesof the political marketplace combinesto favor
legidationthat provideseasily identified current benefitsat the expense of future coststhat are complex and
difficult toidentify. Conservation, which requires short-term sacrificein exchangefor long-term gains, tends
to bedisfavoredin thisenvironment.

Another characterigtic that strongly influencesfishery policiesand outcomesisde-coupled benefitsand
costs. Political products have benefitsand they have costs. For many fishery products, those who benefit

\We use the term shortsightedness to describe the tendency by people to ignore, or give little weight to, future
consequences, especially consequences in the medium to distant future.
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are not those who pay the cost of aproduct. For other products, benefitsaccrue at adifferent point intime
from the costs. An example of de-coupled benefitsand costs are government-financed vessel buyback
programs, such asthe US$25 million vessal/permit buyout programinthe U.S. Northeast fisheries. The
beneficiariesare thefishermen whose vessel sare purchased by the program and thoseremaininginthe
fishery. The costs, on the other hand, are borne by the general taxpayer. The beneficiariesdo not pay in
proportion to the benefitsthey receive; and the payers do not benefit in proportion to what they pay. In
short, the principa conclusionfromthisanalysisisthat who paysand how they pay for management services
influences policiesand the economi ¢ performance of afishery (Andersen and Sutinen, 2003).

Thetwo characteristics of shortsightedness of the principal actorsand de-coupled benefitsand costs of
fishery productshave apowerful influence on the choice of fishery management policies. The presence of
shortsightedness and de-coupled costs and benefitsworks agai nst adoption of effective conservation
policies. Thestructure of thefishery management system tendsto disfavor effective conservation policies
becausethey concentrate short-term costs upon resource usersin exchangefor benefitsinthefuture that
would not necessarily accrueto those userswho makethe sacrifice.

Thereare many examplesinwhich the political marketplacefavorsfishery policiesand programswhere
benefitsaredistributed to afew and the costs are borne by taxpayers. Fishery policiesand programswith
short-term benefits, and coststo be bornein thefuture are also favored. The political marketplace disfavors
policiesand programsfor which costs are concentrated on afew and benefitsaccrueto many; and policies
and programswith short-term costsin exchangefor future benefits. Thefishery political marketplace canbe
expected to produce effective conservation policiesonly when those who sacrificein the present can expect
torecelve benefitsinthefuture.

Government agenciesdo not faceincentivesto produce goods and servicesefficiently. By cultivating the
political influence of powerful paliticiansand groupsof constituents, bureaucrats create opportunitiesfor
themselvesto lead larger government agencies. While bureaucrats competefor tax revenues, promotions,
higher incomesand greater power (just asemployeesdo inthe private sector), they do not faceincentives
toincreasetheva ue and decreasethe costs of their outputs. Public employees cannot increasetheir income
by improving the efficiency of theagency, and their job performanceisusually difficult tomeasure (at leastin
termsof the contribution to the agency’soutput). Asaresult, they tend to beless conscious of costs,
especidly sincethey are spending other people’ smoney. Thereisno need to compare revenueswith costs;
thereisno measure of inefficiency and no pressureto reduceit. Theincentivesinherent in government
agencieslead toinefficient production of government goods and services (Niskanen, 1971; Wolf, 1988).

In addition, government isoften the sole provider of thegood or service. Theexclusiveright of productionis
often mandated by law. Education and postal servicesinthe USA areexceptions. In general, thelack of
constant competition for customersleadsto inefficiency in government production.

Unlikethe private sector, thereisno systematic mechanism to weed out governmental inefficiencies. Inthe
private sector, inefficient firmsdo not survive—they go bankrupt. In the public sector, agencieswith high
costsor that cannot meet thelr targets are often rewarded with increased funding. Agenciesthat reduce
costsand do not spend their budget alocation are penaized with thethreat of asmaller budget thefollowing
year.

Correcting and Mitigating Government Failures

Thefishery politica marketplace can be expected to produce effective conservation policiesonly when
thosewho sacrifice can expect benefitsin proportionto their sacrifice. Toimplement thisprinciple,
governancearrangementsshouldincludethefollowing:
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First, devolveto usersand otherswith strong interestsin afishery, therightsand responsibilities of setting
management policiesand bearing thefull consequences of those policies. Such action would attempt to
harmonizeinterests of managersand usersto act in the nation’sinterest. Thiscan be achieved by effortsto
encourage and facilitateimplementation of individua or community fishing quotaand other rights-based
programs. Exampl esof rights-based methodsinclude thelobster management zonesin Maine, quotahol der
associationsin New Zealand, and the community-based management regimein Japan. Government still has
alegitimaterolein management, but it should betherole of oversight rather than operational decision-
making. Appropriately done, such reform would greatly weaken the shortsi ghtednessamong resource user's,
giving them theincentiveto bewilling to make the short-term sacrifices needed to rebuil d depl eted stocks
andavoid overfishing.

Second, remove or minimize opportunitiesfor the political marketplaceto producefishery productswith
decoupled costs and benefits. In current governance systems, too many policiesand programsprovide
benefitsfor asalect few and imposewidespread costs. Thefull costs of fishery management need to be
recovered fromthe beneficiariesof that management. That is, we need to implement the principle of
beneficiaries payingin proportion to the benefitsthey receive. In some cases, thiswould mean imposing user
feesonresource usersand, for other policiesand programs, paid for by the general taxpayer.Z° Properly
designed and implemented, cost-recovery can have sizeable beneficia effectsonthe performanceof fishery
management. Experienceswith cost-recovery inAustraiaand New Zealand bear thisout.

Third, fishery managers need to be protected from the shortsighted tendencies of el ected representatives.
Poalitical interferenceiscommon in fishery management throughout theworld. Australiahas attempted
removefishery management fromthepolitical arenaby establishing theAustraian FisheriesManagement
Authority in 1991. By statute, AFM A hasthe day-to-day responsbility for devel oping and implementing
fishery management plans. Political involvement infishery management isalowed only at thestrategicleve.
Unlikeinthe US, Commonwedl th government agencieshave no authority for devel oping or implementing
fishery management plans. Another way to minimize political interference may beto request our elected
representativesto pledge not to interferein the devel opment and implementati on of fishery management
plans. Thismay beall they needto effectively resist the pleas of constituentswho are pursuing short-term
interests.

CiviL SocIETY

Theingtitutionsand arrangementsof civil society play acentrd roleininfluencing behavior. Asexplained
above, socia normsand networks—*socid capital” —shapeindividua and collective behavior, and also
facilitate co-operation among i ndividua sand between groupsof individuals. The social normsand networks
can encouragetrust, civic engagement, and enhance effective governance whil e reducing management costs.
These have considerable potentia for advancing ecosystem-based management in informal governance
sysems.

Theingtitutionsand arrangements establish “working rules’ that are commonly known, monitored and
enforced (Ostrom, 1990). Though different than thelegal requirements establi shed through governmental
processesthey are powerful toolsthat influenceindividual and group actions. Theviolation of patterns of
behavior adopted by theformal and informal ingtitutionsof civil society can produce powerful peer
pressuresand, ultimately, canlead toisolation or expulsion from the community or even physical retribution.

Basicto effective management of common property resourcesistrust among usersthat they will al adhere
to applicablerules(Hall-Arber and Finlayson, 1997). Socia institutions contribute expertiseand local

2 For more on cost-recovery and ways to finance fishery management, see Andersen and Sutinen (2003).
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knowledgeand play acrucid roleinthediffusion and adoption of reforms, for exampleinhow fisheriesare
conducted and wastes are disposed. Socid institutionsand NGOs can provide* eyesand ears’ to ensure
that the policiesand actions adopted by the SAP are put into place with their participation and invol vement,
and areimplemented.

Allisnot dwayswell with existing ingtitutionsand arrangementsof civil society, however. Socid normsin
some societiesare not consi stent with conserving LM E resources, protecting habitat and the quality of the
aguatic environment. Many of theingtitutionsand arrangements of traditiona soci eties have been weakened
or destroyed by variousinfluencesof globalization. For example, traditional marinetenure arrangementsthat
once protected local fishery resourcesdo not apply to encroachment by fishersfrom outsidethelocal
community. In such cases, thereisaneed to build new, or expand and strengthen thetraditional, institutions
and arrangementsfor theissues of LM E resource management and governance.

To addressthischalenge, many inter-governmental and non-governmental organizationsare currently
engaged in effortsto educate, change val ues, attitudes and behavior through the use of socia marketing and
participatory management approaches. Theseare discussed inmoredetail below. Itisincreasingly
recognized that civil society should directly and officidly shareactua management responsbilitieswith
governmental authoritiesthrough what istermed * co-management” (Felt, Neis, and McKay, 1997; Wilson,
eta., 2003).

STRENGTHENING ADAPTIVE GOVERNANCE FoOrR ComPLEX ECOSYSTEMS

Effective governanceingtitutionsare crucial to sustaining the goodsand servicesthat flow fromLMESs. The
work of Elinor Ostrom and others (L ee, 1993; Hennessey, 1994; Hennessey and Healey, 1994; Judaand
Hennessey, 2001) have demonstrated the need for governanceingtitutionsat avariety of level sto copewith
the uncertainty and dynamicsof ecosystems, and theimpacts of human uses. Elinor Ostrom (2003), one of
theleading authoritiesoningtitutional analysisand design hasobserved: “ Themost important contemporary
environmenta chalengesinvolvesystemsthat areintringcaly global or aretightly linked to global pressures
and that requiregovernanceat levelsfromthegloba downtotheloca.” Thisobservation clearly appliesto
L ME governance needswhich requireintegration at al levelsand sectorsfrom the national to thelocal and
from programto program. Ostrom suggeststhefollowing general principlesto guidethe design of robust
€cosystem governance systems:

¢ Deviserulesthat match prevailing ecological conditions:

e Clearly definethe boundariesof natural resourcesand users
¢ Deviseaccountability mechanismsfor monitors

¢ Apply graduated sanctionsfor violations

e Establishlow cost mechanismsfor conflict resolutions

e |nvolveinterested partiesininformed discussion of rules

e Allocateauthority to alow for adaptive governanceat multiplelevelsfromthegloba totheloca
(alsoreferred to as nested governance systems)

e Employ avariety of ingtitutional typesthat aretailored to their position and rolesin alayered
governance system

Perhaps most important for our purposesisthenotion of “nested ingtitutions.” Ostrom suggeststhat
ingtitutional arrangements must be complex, redundant, and nested in many layers. Shewarnsthat strategies
that rely on onelevel and centralized command and control have been repeatedly designed and applied to
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complex ecosystemsand they havefailed. Governance should employ amix of ingtitutional typesusinga
variety of decisonrulesto changeincentives, increaseinformation, monitor use and induce compliance.

Another key feature of adaptive governanceistherol e of adaptive management. Adaptive governance sees
ecosystemsaslaboratoriesfor the design and adaptation of theinstitutionsthat contribute to agovernance
system. Themanagement of ecosystems consists of far morethan passing datafrom scientiststo decision-
makers. Management occurswithin aningtitutiona setting that attemptsto reconcilethediffering values of
user groupsand thegenera public and then provide the meansfor implementing chosen objectives. After
making adetailed analysis of the governance of large and complex coastal ecosystem —thewatershed of the
ColumbiaRiver intheU.S. —Lee(1993) concluded that * adaptive management isan approach to natural
resource management that embodiesasmpleimperative: policiesareexperiments; learnfromthem.” He
proposesaset of ingtitutiona conditionsthat enabl e adaptive management and the challengesfacing those
working to practi ce adaptive ecosystem governance (see Lee 1993 for detalls).

CompLIANCE, ENFORCEMENT AND LME GoOvVERNANCE

Oneof theprincipal challenges of ecosystem-based management isto secure acceptablelevelsof
compliancewith theregulationsand management measuresimplemented inan LME. Governmentsregul ate
theextraction and use of L M E resourcesto mitigate the overexpl oitation of thoseresources, pollutionand
destruction of habitat. Government relieson monitoring, surveillance, and enforcement of the regul ated
economic agentsto control these activities(such asfishing, mining, tourism services, wastedisposd, land
use).

Enforcement programsare based on the deterrence framework, which assumesthat thethreat of sanctions
istheonly policy mechanism avail ableto secure compliance with regulations. Thetheory of deterrence, has
at least twoimportant shortcomings, however: firgt, the model doesnot explainthe available evidencevery
well and, second, the policy prescriptions of themodel arenot very practical. Low expected penatiesdo
not alwaysresult in high levelsof non-compliance; and prescriptionsof more enforcement inputsand higher
penatiesareusualy unfeas ble or not cost-effective.

Inaddition, acquiring more and better enforcement servicesisexpensive. Inliving marineresource
management programs, for example, enforcement isfrequently the most costly element, accounting for a
quarter to over ahalf of al public expenditures (Wallisand Flaaten, 2000: Table 1). Thisraises questionsof
whether there arewaysto improvethe cost-effectiveness of traditional enforcement, and whether thereare
walysto secure compliancewithout heavy reliance on costly enforcement. Therearesuch ways, asthis
sectionillustratesfor the case of fisheries

Compliance Behavior in Fisheries??

The purpose of afisheriescompliance programisto havefisherscomply with conservation and management
regulations. Therefore, we need to understand why people comply, and why they do not. We begin by

2 Much of what follows appliesto compliance behavior in general, not just fisheries. Similar patterns of compliance
behavior are found in sectors that are subject to environmental regulations, for example. Also, note that this section
does not address the problem of fish piracy on the high seas, which has been a prominent concern in recent years (see
http://www.high-seas.org/ for moreinformation).

2 This section uses excerpts from Sutinen, J. G. 1996. Fisheries Compliance and Management: Assessing Performance.
Australian Fisheries Management Authority, Canberra, ACT (August).

2 See Kuperan and Sutinen (1998) and Sutinen and Kuperan (1999) for adetailed derivation of these factors; also see
Gezelius (2002) and Hatcher and Gordon (2006) for reviews of the fisheries complianceresearch literature. Theliterature
includes studies of fisheriesin developed and developing countries, such as Indonesia, Philippines, Malaysia, and
South Africa(Kuperan, et al. 1997; Hauck and Kroese, 2006).
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reviewing the basi c theory of compliance behavior, first for theindividua and thenfor fishersasagroup.
Research studiesindicatethat four factorstend toinfluenceindividuas' decisionwhether to comply witha
law or regulation: (1) theamount of illegal gain or benefit, (2) the expected pendty, (3) moral obligation, and
(4) socid influence. Thisisillustrated by the cartoonin Figure 10.

Next, wediscusseach of thefour factorsinmoredetail, for eachisinfluenced by fishery policy and eachinturn
influencestheextent towhich fishery policy iseffective.

Illegal Gains

Theillega gainor benefitinacommercia fishery istheamount of added incomethat can be earned from
violating aregulation.?* It isthisaddedillega gainthat usualy tempspeopletoviolate afishery regulation,
though in some casesviolationsareinadvertent or duetoignorance.

Theamount of potentid illega gainsinfisheriesoftenisquitelarge. For example, intheNew England
groundfish fishery referred to above, Sutinen, et d. (1990) found alarge percentage of fisherswereearning
illegal gainsof about aquarter of milliondollarsper year. In some casesillegd fishing tripsearned three
timestherevenueof legd trips. Not al fisheries

offer suchlargepotentid illegal gains, of

course. Theimportant point, however, isthat Figure 10. The Compliance Decision
oftentheincentiveto violatecan bevery
powerful and difficult for fisherstoresist.®

Potential and actud illegal gainsaredynamic, ?
frequently changing, and areinfluenced by IG“;fz :
severd conditionsinthefishery. Theregulations
influencetheextent of illega gain. Ingenerd,
themoreredtrictivetheregulation, the greater
the potential gainfromviolation. Biologica

conditionsareamgor factor determiningillegal
earningsrelativetolegal eanings. Thesize,
location and composition of thefishery

resource, which arecongtantly influx, strongly
influencewhereand how fisherscanearnthe
most income. Pricesand market conditions
also affect the prospectsfor illega gainsand thereby influencethe amount of compliancein afishery.®A
compliance program must account for the nature and determinants of illegal gainsand be prepared to adapt
and adjust to these conditions asthey change over time.

Expected Penalty

The expected penalty worksto deter individua sfrom committing aviolation. If large enough, the expected
penalty can offset theillegal gain and removetheincentivetoviolate. Unfortunately, thisisrarely thecase. As
explained bel ow, the expected pendty usudly issmdll relativeto theillegal gain.

Social Influence

Moral Obligation
Expected Penalty

Theexpected penalty isequal tothesize of the penalty timesthe probability of being caught and convicted
of theviolation. The magnitude and nature of the penaty or sanction isoften constrained by law and
determined by thejudicia system. Theaverage size of thependlty for any givenviolationusually islessthan
themaximum alowed by law.

2 n the case of asubsistence fishery, theillegal benefit isthe added value of fish taken illegally for personal
consumption.

% Poverty and other forms of dire financial circumstances are well-known to drive noncompliance among fishers.

% For more discussion of these conditions and how they influenced compliance in the New England groundfish fishery,
see Sutinen, et al. (1990).
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Pendtiesgenerdly arenct largerelativetoillega gains. For example, inthegroundfish fishery of the
Northeast United States, Sutinen, et a. (1990) estimate flagrant viol ators grossed about $15,000 per trip
fromviolating closed areaand mesh sizeregulations, resulting inillega earnings of $225,000 during 1987.
Typical pendties, when caught and sanctioned for theseviol ations, ranged from $3,000to $15,000in
monetary fines.

The probability of being caught and convicted isusudly smal, very small. Thetypica oddsof being caught
violating afishery regulation are bel ow one percent, and often at or near zero (Sutinen and Gauvin, 1989;
Bean, 1990; Furlong, 1992; Kuperan, 1992).

Whenthesmall probability ismultiplied by themodest penaty usualy imposed, the expected penalty most
fishersfaceissmal. Itisregarded by many fishersasa“cost of doing business.” Thispattern of low
certainty and severity of sanctionsrelativeto potentid illegal gainstendsto appear in most fisheries. Raising
penaltiesto the point where the expected penalty offsetsillegal gaingenerally isnot feasible. Thecourtsare
not willing to mete out sanctions perceived asexcessively severe. Rather, courtstend toimpose sanctions
that fit the crime, asmeasured by theillegal gainsrealized or the social harm caused by the detected and
provenviolation.

Theimplications of thisevidence are clear. Compliance policy cannot depend exclusively on deterrenceto
insure ahigh degree of complianceamong most fishers.

Moral Obligation

Despitethe strong incentiveto violate (high potentia illegal gainrelativeto the expected pendty), ahigh
proportion (50 to 90 percent) of fishersnormally comply with regulations (Sutinen, et al., 1990; Sutinen and
Gauvin, 1988; Bean, 1990). Thispatternistypical of regulated fisheries.

Asked why they persist complying whenillega gainsaremuch larger than the expected penalties, many
fishersrefer totheneed to “do theright thing” (Gauvin, 1988; Gezdlius, 2002). That is, they expressan
obligation to obey aset of rules(either their own or an authority’s). The sense of mora obligationis
common throughout soci ety and may beasignificant motivation explaining much of theevidenceon
compliancebehavior.

Anindividual’smoral obligationto comply istheresult of twoforces: theindividua’smoral development and
standards of persona mordity, and theindividua’sperceptionsof how just and moral aretherulesand
regulations. That is, themord obligation to comply isbased onindividuals perceptionsof thefairnessand
appropriatenessof thelaw and itsingtitutions. Thesearefactorsthat policy formulation and implementation
can and should influenceto build compliance.

Anindividua who believesthat complyingwith theregulationisthe“right thingtodo” will feed amora
obligationto comply. Anindividual disagreeing with theregulation, or management policy and procedures,
may feedl the opposite, and be obliged to violatetheregulation. Thebasisof moral obligationisdiscussedin
more depth below, asit isanimportant cons deration when setting and implementing policy.

Social Influence

Mostindividualsa so areinfluenced by their peers, or people who matter to them, when deciding whether to
comply. Social influenceisknown to play asignificant rolein everyday socia exchange, oftentaking subtle
formsof ostracism or withholding of favors. A group of fisherscan reward and punishitsmembers, either by
withholding or conferring signsof group statusand respect, or moredirectly by threatening themwith
sanctions.

Socid influenceinfisheriesisoften manifested informsof verba and physicd abuse(e.g., fist fights,
destruction of gear and vessels). Inthe Massachusetts|obster fishery strong formsof socid influence,
commonly called” self-enforcement,” isestimated to account for the bulk of enforcement inthefishery
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(Sutinen and Gauvin, 1988). Fisherieswhere socid influenceto comply with management regulationsis
prevaent, and appearshighly forceful, include American lobster (M assachusettsand Maine), clam (Rhode
Idand), herring roe (Alaska, British Columbia, Oregon, San Francisco Bay), saithe (Norway), and sakuri
€bi (Japan). There probably are many other fisherieswherethis phenomenonisoperative.

Socid influenceand mord obligation areclosdly linked. Thestandardsan individua usestojudge hisher
own behavior areused to judge others behavior. Therefore, themord principlesonwhich individualsbase
their own behavior area so the basisfor the social influencethey exercise. Themorewidespread acommon
moral obligationisinthefishing population, thestronger socia influenceisexpected to be. Animportant
implicationisthat policiesthat strengthen themoral obligation to comply a so strengthen socia influence.

Thesefour factorsdo not dwaysinfluenceindividuasasportrayed in Figure 10. In somefisheriesthereis
no moral obligation to comply and socid influenceison the other side, encouraging individuastoviolate
(Figure11). Thiswasthe casein the New England groundfish fishery during thelate 1980swherethe
pressuresfrom crewsand competition with others drove captains of vesselsto fishin closed areasand use
illegal netsonmost trips (Sutinen, et a., 1990). In such cases, compliance programs must not only striveto
increase deterrence (i.e., the expected penalty), they also must striveto build astrong sense of moral
obligation to comply amongfishersandto
shift socid influenceto the sde of supporting
compliancewiththeregulations. How thiscan
be accomplished isdiscussed at somelength

Figure 11. Undesirable Compliance Context

below. Social 9

. . Influence |
Aggregate Compliance Behavior " Expected
All fishers are not alike in their compliance Ilegal Penalty

behavior. Somearemore compliant than others, Gain
reflecting variationsinthesizeand nature of the
four forcesof compliance. For example, some

fishersinvest in methodsto avoid detectionand .
facelower probabilitiesof detection than other Nen-compliance
fishers(Andersonand Lee, 1986; Bean, 1990).

Othershaveastronger mord obligationandface
moresocid pressureto comply (Gauvin, 1988).

Theavailableevidence suggeststhat within

thetypica population of fishersthereisasmall core subgroup, of about 5to 15 percent of fishers, which
tendsto violatechronicaly and flagrantly. They aremotivated largely by thetangible (usudly financia) gains
fromillegal fishing. Mora obligation and socia influence havelittle or no effect ontheir behavior. Only by
changing the economicincentives, by reducing the potentid illega gainsor by increasing the expected
penalty, cantheir illegal fishing be controlled. In theabsence of incentive programs, theonly control
mechanismfor thissubgroup isenforcement.

Theremainder of the population consistsof asmal fraction (5-15 percent) that isstrongly influenced by
mora obligationand comply most, if not all, of thetime, and alarge portion that normally complies,
depending largely onthedegree of socia influencethey face. Thislatter group typically consistsof about 70
to 90 percent of thefishing population.

Theresultisthat asmall number of fisherstend to account for —directly and indirectly —most of the non-
compliance, and most of therisk to conservation and management of afishery. Chronic violatorscan only be
controlled by enforcement and other tangibleincentives. Smart compliance policy (discussed below) recognizes
and exploitsthiscritica feature of compliancebehavior.
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Voluntary Compliance

Itisbecoming increasingly evident that acritical necessary condition for successful fishery management is
fishers' support for the program. The evidenceisextensiveand persuasive, originating from several countries
for avariety of fishery settings. The evidenceisprovided by front-linefishery managers, enforcement
authorities, industry spokesman and field researchers.?” Weknow that without widespread industry support,
afishery management programisdoomed.

Asnoted above, thevast mgority of compliant behavior is*voluntary,” moretheresult of moral and socia
considerationsrather than coercive enforcement.?® Studies of fisheriescomplianceindicatethat alarge
proportion of fishersare strongly affected by thetwin forcesof moral obligation and socia influence. This
group of fishers, which often comprises about 90 percent of thefishing population, normally complieswith
fishery regulations.

Individuals voluntary complianceisclosely linked to regulatory policy and practices. Thecompliance
literature recognizestwo typesof intringc motivation or obligationto comply (Tyler, 1990). Oneisrelated to
theindividud’sdesireto behave according to her/his sense of persond mordity, i.e., aninternal obligationto
follow one’'sown senseof what isright or wrong. Theother typeisrelated to theintrinsic obligationto
follow thedictatesof a“legitimate” authority (such asthe police, one' sboss, or other authority figure).
Theserdationshipsareillustrated in Figure 12. L egitimacy effectively functionsasastock of loyalty on
which leaders can draw. Thosewho accept an authority’slegitimacy tend to comply withitsdictateseven
when thedictatesare contrary to anindividua’s self-interest.®

Fisherstend to comply morewith lawsand regulationsthat are“legitimate.” Coercion, thethreat of sanction,
usually isnot the principal factor influencing their compliance decis ons (Sutinen and Kuperan, 1999:
Kuperan and Sutinen, 1998: Hanna, 1995; Gezdlius, 2002).

What isthebasisfor |legitimacy and voluntary compliance?

e Firgt, theremust beareasonably common under standing of the basic nature and extent of the problem,
such asoverexploitation.

e Second, the proceduresfor devel oping and implementing management measuresmust be perceivedto
befair.

e Third, theresulting measuresmust be perceived to be effective, i.e. make asignificant contributionto
resolving the problem.

When these conditionsarereasonably well satisfied, fishersarewilling to sacrifice personal gainfor thegood
of thefishery, and to sacrificeimmediate gain to realizeimproved harvestsin thefuture. When these
conditionsarenot reasonably well satisfied, fishersbalk. Their res stanceisexpressed in avariety of ways:
they speak out at public hearings (either personally or vialobbyists), they seek support fromtheir legidative

27 The point is that fishery management cannot rely on the surveillance and control system to ensure total compliance.
There are two important aspects of this conclusion. One, there will always be some degree of non-compliance with the
regulations. No amount of enforcement effort will completely eradicate violations of the regulations, and management
policy should allow for this fact. Two, the degree of complianceis closely linked to the extent to which fishers support
management policy. A high level of support by the fishing community translates directly into compliance with
management regulations’ (Sutinen, 1995).

2 This pattern of high compliance ratesin the face of low expected penaltiesis commonly found in other regulated
industriesaswell.

2 Tyler (1990) arguesthat it is better for arule-making body to base compliance on legitimacy rather than on personal or
group morality because the scope of legitimate authority is more flexible (in that |eaders usually have awide range of
discretionary authority). Personal morality, on the other hand, is double-edged, for it may or may not accord with the
dictates of the authority, leading to resistance to the law and legal authority, instead of compliance with its dictates.
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representatives, and they violate the regulations. Non-compliancefor most isalast resort, but isal so one of
themost effective meansof protest, and it effectively sabotagesamanagement program.®

How canlegitimacy and, therefore, voluntary compliance be strengthened? One approach isthrough greater
user participationin thedesign andimplementation
of policy. Mora suasionisanother approach.

User participation Figure 12. Determinants of Voluntary Compliance

User participation inthedesign and implementation Voluntary Compliance |
of palicy can help createthe conditions of |

legitimacy noted above. A large body of research

on user (stakeholder) participationin fishery Moral Obligation |
management indicatesthat complianceisgreater T

andfar lesscostly when usersare meaningfully [ |
involvedin the development and implementation of Legidmacy | Moral Development |
fishery management programs. Involving fishersand T

other stakehol dersin the development and [ |
implementation of acompliance programimproves Process Outcomes cororal |
thefairnessand appropriateness of the program,

andinturnimprovesitscost-effectiveness. Kegping
regulationssimplewith aclear connectionto EF;:;':;S; Epbness
conservation goals, and the equitabl e gppli cation of

regulations and enforcement areal so believed to be

important for securing industry support (Sutinen,

1995).

Hanna (1995) arguesthat the extent of user participationinthe process significantly affectsthe costsand the
effectivenessof management. Sheidentifiesfour stagesof the management process: (1) description of the
resource context, (2) program design, (3) programimplementation, and (4) monitoring and enforcement.
Describing the resource context isan assessment processwith usersasitsfocus, and includesinformation
on describing users, processors, marketsand analysisof users’ interests. Thisisrelated tothe TDA process
presented in previous sections. Design of the management program isdependent on the descriptive
information, and the quality of the descri ption determineswhether the management program design reflects
well itssocia and economic environment. Thiseffort iscomparableto the SAP devel opment process
described in previous sections. Aswith SA Pimplementation, implementation of the management programis
thelegal and administrative processrequired to put the programinto effect. Monitoring the state of the
fishery and enforcing compliance with regul ations are ongoing processesover thelifeof the program. Each
of thefour stages of management involves costs. Themagjor costs of fishery management arethe costs of
gathering information, designing regul ations, coordinating participants, monitoring conditions, enforcing
regulations. Thisgroup of costsiscalled transactions costs.

Hannaassertsthat the transactions costs of management will vary by the extent of user participationinthe
management process. |n particular, she arguesthat theleast-cost structurefor the description and design
stagesisatop-down management structure, relying on small numbersof expertsand involving very little
participation by resource users. Thisisbecause auser participatory structure requiresgreater amounts of
time and resources spent in coordination, information dissemination, and conflict resolution. Inthe
implementation stage, however, the balance of transactions costs shifts. The benefitsof user participation
areredlizedinlower transactions costs of monitoring and enforcement because usersaremorelikely to

%0 See Hauck and Kroese (2006) for an example of “protest fishing” in the South African abal one fishery.
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comply with theregul ationsand the regul ationsare morelikely to be enforceable. Costsa so are affected by
thedifferent incentivesfaced by users under top-down and bottom-up management structures. Thetop-
down structure creates an incentive to sabotage the program because uncertainty about the goal s of the
processtendsto shorten time horizons of users, encouraging short-term actionsat the expense of long-term
sustainability. The bottom-up structure, involving extensive user participation, createsastakein the outcome
and reduces uncertainty about processgoals. Also, user participation can promote stewardship through
creating an assurance of control over outcomes. Hannaconcludesthat the* benefits of top-down
management arefront loaded, whereasthe benefits of user participation areendloaded,” having the
potentia for longlasting returns.

Theextent and nature of user participationinfishery management canvary widdly. Ingenerd, itis“a
dynamic partnership using the capacitiesand interests of user-groups complemented by theability of the
fisheriesadminigtration to provideenabling legidation and administrative ass stance. Thefisheries

admini stration and the user-groups share respong bilitiesand competencefor fisheries management”
(Nielsen and Vedsmand, 1995). The partnership can encompassarange of possibleratiosof government
and user-group rightsand responsi bilitiesin the management process. Therightsand responsibilitiesconcern
thetasksof management. Thereare at least seven key tasksthat can be shared between government and
resource usersin the devel opment and implementation of afishery management program. Theseinclude (1)
assessment of the state of thefishery, (2) setting management objectives, (3) selecting management
measures, (4) alocation of catches (or other benefits) among resource users, (5) alocation of catchesover
time, (6) enforcing regulations, and (7) learning about changing conditionsinthefishery.

Itisimportant to recognizethat asthe degree of participation increases, the program’scontrol over both the
process and the outcomes diminishes. More participation isnot necessarily better. The degree of
participation that aprogram sel ects can bevisualized asaladder with four rungs.

Level One: Providing Information. Providing information can bethe sole objective of aproject’s
participation efforts. Public information materid stypically include publications, dide shows, videos, books
and brochures. Information canincreasethe public’sawareness and understanding of theresourceares, its
management issues, and the causesand sol utionsto coastal problems. Information can encourage

stakehol dersto voluntarily comply with regul ationsand to participate morefully inthe program.

Level Two: Consultation. Consultationisatwo-way process. It callsfor both giving and receiving opinions
and information. It provides stakehol dersarol ein shaping both the anal ysis of issuesand what should be
doneabout them. Itisaprocessthat allowsthe project manager to retain control over the project’s process
while seeking local knowledge and wel coming ideas onwhat actionsto take. Committees, working groups
and public workshops are common consultation techniques.

Leve Three: Collaboration. In collaborative management, those responsiblefor acoastal management
program share power with othersexterna totheir team. Collaborative participation workswel | when
project managersarewilling to limit program actionsto thosethat the collaborators can formally agreeto.
Thiscan reduceaprogramto following easy coursesof action, rather that the moredifficult, proactive
coursesthat may ultimately have agreater impact. Strong leadership may berequired to makea
collaborativeapproach viable. Collaborationisbuilt on partnershipsthat usualy require considerabletime
and energy to develop. Collaborative approaches, however, are often the most effective path to solving
complex issuesincluding many interests.

Level Four: Support to Independent Initiatives. When supporting independent initiatives, aprogram
worksto help government agenciesor local communitiesdevelop and carry out their own plans. Such
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programsmust put clear limitson what they will support. Formal ingtitutiona structureswill be neededto
definethe goasand the proceduresthat al ow stakehol dersto organize, engagein contracts, and ownand
manage assets.

All effective ecosystem governance programsrely upon amixture of methodsto implement their plan of
action. Regulations—applied by rules, zoning ordinances and permit processes—areinvariably important.
Non-regulatory methodsincludeinvestmentsininfrastructure, the purchase of lands, education and
investmentsin monitoring and research. A participatory approach to ecosystem governance enables

stakehol dersand the public to see these efforts as acoherent whole and worksto win their support for the
program. VVoluntary compliance by asupportive population liesat the heart of the successful implementations
of an ecosystem governance program.

Most mgjor fishing nations currently rely onthe consultative mode of user participation, but thereisa
growing trend toward greater sharing of power between government and user groups. Theavailable
evidencefrom these experiences supports Hanna s (1995) argument that the performance of fishery
management ingtitutionsis strengthened by meaningful user participation.

Moral Suasion

Another common gpproach to strengthening voluntary complianceismoral suasion. Formal social marketing
techniques* aswell asstraight forward education, provide peoplewith informationwhich, if successful,
shapestheir attitudesand va ues, and induces socialy desirable behavior. The genera operating hypothesis
isthat information influences persond va ues, and persona va uesinfluencebehavior (FishbeinandAzjen
1975).

Anillustration of thisisMichael Crichton’s(1988) story of hissearchfor egg-laying leatherback turtlesalong
theeast coast of Peninsular Malaysia. After severa nightswaiting, hediscoversoneof thegiant turtleslaying
her eggsnear hishotdl. While Crichton watchestheturtle’ s ow and clumsy effort todig apit for her eggs, a
vacationing family arrives. The parentstakeflash photographs of the children each taking aturn sitting atop
theback of theturtle. After severa minutesof thefamily’ staunting the creature, alocal Maay boy arrives
and explainsto thefamily what theturtleisdoing, how she had laboriously struggled up the beach, turned
around to face the ocean, how long it had taken her to dig her pit, theeffort it would taketo lay her eggs,
and themany hoursshewould liethere, exhausted, trying to find the strength to struggle down the beach
and returnto the surf by daybreak. Thefamily listened in silence, their young son got off theturtle’ sback.
The children were encouraged to touch theturtl€’ sshell and make peacewith the great creature. With
growing respect, thefamily stepped back from the pit. Once they understood what was happening, they
became sympathetic and understanding, stopped harassing theturtleand quietly drifted away.

Inthisexample, the Maay boy’sexplanation persuaded thefamily to stop their environmentally undesirable
behavior. Smpleeducation functioned asmora suasion, i.e., inducing socidly desirablebehavior by shaping
and/or appealing to people's persona values.

Properly executed, moral suasion can be acost-effective meansof strengthening compliancewith fishery
regulations. Theeffort will haveto do morethan just educatein most instances; it will haveto persuade. The
effort will haveto devel op acommon understanding of the nature and extent of fishery management and
compliance problems, and to convince usersof thefairnessand effectiveness of procedures and measures
used to managefisheries. Themoral suasion effort will haveto beongoing. Short-term moral suasion efforts
have nolong lasting effectsand the payoff from the effort may takeagenerationtofully redlize.

81 Socia marketing isacommunication approach that makes use of commercial marketing principlesto “sell” ideas,
attitudes and behaviors to campaign for behavioral change. Mahanty and Stacey (2004) illustrate how social marketing
techniques can be applied to promote participatory management of natural resourcesin the Pacific region.
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Smart Compliance Policy
What do these considerationsimply about policy?

The stylized factsabout compliance behavior have two meaningful implicationsfor complianceand
enforcement policy, and for overall policy: (1) promote voluntary compliance, and (2) target chronic and
frequent violators. In addition, there are three other policy prescriptionsimplied by theresearch on
compliance: (3) maximizethe deterrent effect of sanctions; (4) account for non-compliancein setting
regulations; and (5) adopt enforceabl e regul ations. We now discusseach of theseinturn.

A compliance program needsto recognize that compliance behavior variesamong fishers. The compliance
problems presented by those fishersnot affected by moral obligation and socia influenceneedto be
addressed differently than the compliance problems presented by therest of thefishing population. Thiswill
involve devel oping strategiesthat seek to strengthen voluntary compliance, and to target scarce and costly
enforcement resources.

PromoteVoluntary Compliance

Asexplained previoudy, thewillingnessto comply stemming from moral obligationand socid influenceis
based, inter alia, onthe perceived legitimacy of theauthoritiescharged withimplementing theregulations.
Research evidence suggeststhat akey determinant of perceived legitimacy isthefairnessbuiltintothe
procedures used to devel op and implement policy. Therefore, regul atory authorities should determinewhat
policiesand practicesarejudged fair by those segmentsof the popul ation subject to regulations. Thismay
mean, for example, that civil penaltiesand other sanctions should be comparableinvalueto thelarger of the
harm doneor gainsrealized. Thismay mean that individua s subject to surveillance and monitoring be
treated with dignity and respect. Thismay mean that regul ations must appear reasonable and ‘ make sense'.

Thereareanumber of conclusionsfor policy that flow from themodel developed here. Perhapsthe most
important implication isthat top-down, command and control-style policieslikely will not be perceived as
legitimate. Theresult will bepolicy that isineffectiveinachievingitsgoals, and aprogramthat iscostly and
rifewith popular dissatisfaction.

Another implication of thetheory isthat policy makers should pay more attention to thefundamental issues
of ingtitutional design. Likeother palitical and lega ingtitutionsin society, regulatory bodies should devote
grest effort to devel oping legitimacy. Themerefact that aninstitution isformed under apiece of legidation
doesnot necessarily confer onit legitimacy. How legitimacy can be earned isbeyond the scope of this
contribution, but isanimportant issueworthy of futureinvestigation.

More equitable proceduresfor imposing restrictions on the economic community should strengthen
legitimacy and voluntary compliance. Co-management regimes, inwhich participantsare empowered to play
aprominent rolein decision making, may beameansof achieving thisend (Hanna, 1995). Thiswould
address, in part, the need toincorporate procedura justiceintheinstitution. Similarly, enforcement policies
and practices need to be seen by participantsto befair. Thismeansthat enforcement authoritiesshould
target chronic and flagrant violators of theregulations, punishing them accordingly, whiletolerating to some
degreeminor violationsby individua swho normally comply with theregulations.

Totheextent that aregulatory authority haslegitimacy, it will possessapreciousstock of loyaty onwhichit
candraw intimesof crisis. A collapse of afishery resource, or environmental calamity, can beswiftly and
severdly dedlt with by alegitimate authority, imposing on participantssignificant short-term sacrifices.
Participantswho view theauthority aslegitimatefed astrong obligation to comply even when thedictates of
theauthority arecontrary to their self interest.
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Target Frequent Violators

Weturn now to the subgroup of fisherswho tend to flagrantly and chronicaly viol atefishery management
regulations. Evenif thesubgroup of chronic, flagrant violatorsissmall and theamount of their illegd fishingis
minor, they need to be controlled. Weak enforcement would allow chronic, flagrant violatorsto flaunt
violation of thelaw. Being seemingly immuneto theregul ations sendstwo signasto normally law-abiding
fishermen. Oneisthat regulatory proceduresareunfair, having no effect on flagrant illegal fishing. Theother
isthat theregulatory programisnot effectively managing thefishery (protecting theresource). Each of these
sgnasweaken themoral obligationto comply and themora basisonwhich socid influenceisexercised. As
moral obligation and socid influence are weakened, compliance beginsto erode among thosewhowould
normally comply with theregulations. Their subsequent noncompliant behavior influencesothersnot to
comply with the regulations, and ultimately compliance breaksdown.® Only effective enforcement can
prevent thisdeterioration.

The cost-effective use of scarceand costly enforcement resourcesrequirestargeting the chronic, flagrant
violators, devoting more enforcement resourcesto detecting and sanctioning these perniciousindividuas.
Thereductionsinillegal fishing mortdity will be grestest when these viol atorsare brought under control.
Also, apostivemultiplier effect on deterrenceisexpected when the chronic, flagrant violator iscaught and
penalized, while severe enforcement actionstaken against the margina, inadvertent or infrequent violator is
counterproductive, possibly having anegative multiplier effect on deterrence.

Another reason for targeting chronic, flagrant violatorsisthat it placesthem at greater risk. A chronic
violator —by virtue of thefact that s’/heisviolating morefrequently —standsagreater chance of being
detected during the course of aseason than afisher who infrequently violates. By increasing thesurveillance
and monitoring of chronic, flagrant violators, the odds of detection can be substantially improved. Itiseasy
to demonstratefor anot unrealistic setting that increas ng the inspection frequency from onceto fourstimes
ayear canincreasethe oddsof detection from about 20 percent to over 60 percent. Therefore, targeting is
an effectiveway of increasing the expected penalty to whereit can be apotent deterrent.

Pendtiesfor thisgroup should be high, especially for repeat offenders. Offenderswith seriousviolations
should face more comprehensive and regul ar reporting, monitoring and surveillancerequirements (thereason
for thisisdiscussed bel ow in the subsection on maximizing deterrence). Repedt violators should facethe
prospect of being banished fromall fisheries.

Theneedtotarget chronic, flagrant violatorsdoes not imply no enforcement resources are directed towards
fisherswho normally comply with management regul ations. Indeed, abalanced dl ocation of costly
enforcement resourcesisoptimal . While enforcement resources should be used to target chronic, flagrant
violators, therea soisthe need for routinemonitoring and surveillance of normally compliant fishers. These
fishersmust have occasiona contact with and other reliableinformation about the presenceand
performance of enforcement personnel sothat thelegitimacy of the enforcement programismaintained.

Coerciveenforcement measuresremain an essentia ingredient inany complianceregime, evenwhereahigh
degree of complianceisredized viathetwin forcesof mora obligation and socia influence. Asnoted above,
inamost any group of individual ssubject to regulation thereisacore subgroup (usually small) of chronic,
flagrant violatorsmotivated largely by thedirect tangible consequencesof their actions. Moral obligationand
socid influence havelittle or no effect on their behavior. Only by changing the economicincentives, by
reducing thepotentia illega gainsor by increasing the expected pendty, cantheir illegal activity be
controlled. Inthe absence of incentive programs, the only control mechanism for thissubgroupis
enforcemen.

%2 This process of deteriorating complianceis believed to have occurred in Northeast fisheriesin the late 1980s (Sutinen,
etal., 1990).
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Someof thefindingsinthelargebody of research literature on enforcement and complianceaso has
implicationsfor policy that are useful for LME governance. Webriefly present three of these policy
prescription next.

M aximize Deterrent of Sanctions

Thefirstisto maximizethedeterrent effect of sanctions. Asindicated above, the courtscommonly restrict
the severity of sanctionsto not exceed theillegal gainsredlized or the socia harm caused by theviolation.
This, combined with theusua small probability of detection and conviction, resultsinareatively small
expected penalty and, thus, weak deterrence. To maximizethe deterrent effect of the given sanction,
compliance authorities can apply what ispopularly referred to asthe heaven, hell and purgatory approachto
compliance. Devel oped by Russdll (1990),* themethod involves categorizing regul ated entities (e.g.,
fishermen) by their compliance status, and impos ng monitoring requirementsand sanctionsthat induce high
levelsof compliance.

Thefirst stepin devel oping the heaven, hell and purgatory approach to complianceisto categorize regul ated
entitiesby their compliance status. Therewould bea* greenlist” of entitiesthat have asuperior record of
compliance—for example, no morethan onesignificant violation during the past three (or five) years, a“red
list” of frequent and/or flagrant violatorswho have apoor record of compliance; anda“yellow list” of
entitiesthat haveadightly blemished record of compliance during the past three (or five) years.

The second stepisto definethe set of privilegesand obligationsthat entitiesfacein each list category. Green
list entitieswould have themost privilegesand fewest obligations; thered list entitiesthefewest privileges
and most obligations; and theyellow list categories privilegesand responsi bilitiessomewherein between.
Indeed, red entitiesmay be banned atogether from fishing. For example, green entitiesmay abletofish
whenever and wherever they wish within the confinesof thefishing regulations; and yellow entitiesmay be
restricted to fishing only during some hours of each day and only in someareas. Green entitieswould be
monitored (ingpected) infrequently and have minimal, if any, reporting requirements, whereasyellow entities
would beregularly monitored and have frequent and onerousreporting requirements. In other words, yellow
entitiesareentitled to some, but not al, of the privileges accorded to green entities, and are subject to
greater scrutiny and self-reporting than green entities.

A key component of thisapproachisthat yellow entitiesmay earn el evation to the green status by
demondtrating an acceptablelevel of compliancefor aspecified period of time. The status of red entities, on
theother hand, isirreversible. Therefore, thethird stepisto determinethetermsunder which ayellow entity
may ‘earn’ elevation to thegreen list—such ashaving aperfectly clean record of compliance and reporting
over thecourseof, say, threeyears.

Thismethod of graduated sanctions (intermsof privilegesand obligations) producesastronger incentiveto
comply for agiven probability of detection and penalty. Thisoccursbecauseaviolation hasan expected
costintermsof futureforegone opportunities (lost privileges) and future costs (increased scrutiny) in
additionto the expected pendlty of theviolationitself.

Account for Non-Compliancein Setting Regulations

Oneof themost important implicationsisto systematically account for thelevel of non-compliancewhen
setting management policy.®* Thisprinciple can be easily seenin the context of aregulation ontotal catch.
Supposethereisardiableestimate of theamount of illega fish being takenin afishery managed witha

3 Also see Russell (2003) for acomprehensive discussion of environmental monitoring and enforcement.
3 Examples of methods for measuring noncompliancein fisheries can befound in Gauvin (1988), Bean (1990), and

Kuperan (1992). Also seethe Appendix in Sutinen (1996).
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guotaonthetotal catch by individual producers(i.e., individua quotas). Non-complianceisproperly
accounted for in such afishery whentheamount of illega catchissystematicaly factored into the setting of
thetota alowablecatch (TAC) for thefishery. That is, if thebiological sustainableyieldfor thefishery is100
unitsand theamount of illegal catchinthefishery isestimated to be 20 units, then theamount of total
allowable catch alocated to quotaholdersin thefishery should equd thedifference, 80 units. The
sustainability of thefishery can only beensured if theamount of illegal catchissystematically factoredinto
theamount of the TAC.

The same principle appliesto other management measures. For example, inthe case of aclosed areq, if the
closed areaisbeing breached and fishillegdly takeninthe area, that fishing mortality hasto betakeninto
account when assessing the performance of the management program. Boundaries of the closed areamay
haveto beadjusted to ensure that theamount of total fishing mortality isat sustainablelevels. Theprinciple
also appliesto other input controls.

Adopt Enfor ceable Regulations

Enforcement authoritiesregularly report that too many fishery management regulationsaressimply not
enforceable. Itistoo easy to evade detection. A common refrain of field agentsisthat ‘weonly catchthe
supid.’ Tominimize, if not avoid, theimplementation of unenforceabl eregulations, enforcement authorities
need to beincluded the processthat devel opsregulations. They should betasked with assessing the
enforceability of each and every management measure under consideration.

SuMMARY AND CONCLUSIONS

Thispart of the Handbook has briefly explained some of theimplications of socioeconomicsand
governanceanaysisfor LMES. Theanaysesindicate that while the three mechanismsof governance
(markets, government, civil society) are potent determinantsof L M E outcomesfor productivity, fish
resourcesand fisheries, pollution and ecosystem hedlth, thereare several key challengesinherentin each
mechanism that haveto be addressed. Some approachesfor addressing these challenges have been
discussed inthisand other Partsabove. Sustainablefinancing aso hasthe potential for addressing many of
the challenges presented by imperfect marketsand government, which isthe subject of thefollowing Part
V.
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PART IV
SUSTAINABLE FINANCING

During the past 30-plusyears, coasta nations have enacted numerousenvironmental and natura resource
lawsand programsto mitigate or halt the degradation of marine ecosystems. There now exist myriad
national and international programsto regulate pollution, to reduce the destruction of coastal wetlands,
mangroves, and cora reefs, and to managefishery resources at scalesthat rangefrominshore small-scale
fisheriesto large marine ecosystems. In someregionstheimplementation of thelawsand programshave
resulted in substantial expendituresfor pollution control, fisheriesmanagement, and land useregulationinthe
coasta regions. In other settingsthereisalargeimplementation gap” and little hasbeen doneto implement
formally adopted policiesand management schemes. Although thereisno globa accounting of thetotal
amountsthat coastal nations have spent and are spending on programsto improvethe condition of LMES,
thereareafew examplesthat indicate the order of magnitudes of expenditureson some programs.

For example, Olsen and Nickerson
(2003) report that the U.S.
Chesapeake Bay Program, an
outstanding exampleof adaptive
ecosystem management at thescale
of alarge estuary anditswatershed,
o spendsapproximately $70 million
per year on effortsthat arelinked
directly toprogramgods.! The
program operateswith anannual
budget of $6 millionin corefunding
that coversthe costsof maintaining
the program’soffices, the salaries of
the staff, the production and
publication of reportsand e ements
of the public education programs.
The Gresat Barrier Reef and the
Wadden Seaprograms each spend
Figure 13. Stylized trends of LME values, ecosystem condition, and gpproximately US$20 million per
management expenditures. year on management efforts(Olsen
and Nickerson 2003).2 Regarding
fisheries, Wallisand Flaaten (2000) report that OECD countriesgovernments spent atotal of US$2.24
billionin 1997 on fisheries management, an amount equivalent to 6 percent of theva ue of OECD fisheries
landings. The expenditures on fisheries management —for research, enforcement and management
administration—account for about onethird of all government financia transfersto marine capturefisheries
(OECD 2000: 133). Emerton, et a. (2006) summarizethelatest avail able data on the amounts and sources

Value

.
......

Ecosystem
Condition

1950

Management
Expenditures

National Government $

! The areaof the Chesapeake Bay is 6,475 square kilometers, and its watershed extends over some 172,000 square
kilometers. Management of the Bay primarily involves efforts to control and reduce nutrients and pollutants that flow
into the Bay and its tributaries, as well as restore riparian and aquatic habitat to sustain estuarine fisheries.

2Australia’s Great Barrier Reef covers an area of 347,800 square kilometers; and the Wadden Sea, an estuary bordered by
the Netherlands, Germany, and Denmark, coversan area of 13,500 square kilometers.
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of funding globally for al protected areamanagement, which totals US$6.5 billion annual ly. For comparison,
Spergd and Moye (2004) claim that the operation of aglobal network of marine protected areas” might
cost between $7 billionand $19 billion annually.”

Althoughwedo not know the magnitudeswith much certainty, we can comfortably conjecturethat the
amount of expenditures on conservation and management of marineresources have grown steadily sincethe
mid-1970s. Weillustratethis stylized trend in expendituresfor ahypothetical LME in Figure 12. Asnoted
above, the GEF has provided over $260 million and mobilized $450in additiona funding to support the
planning and implementation of L M E assessment and management projectsin 121 countriessince 1993.
Thegrey dashed linein Figure 12 representsthe GEF expendituresfor our hypothetica LME, which
extends beyond the present and ending at sometimein thefuture.

THE FINANCING CHALLENGE

Programsfor managing LM E resourceswill likely grow significantly in scaleand scope, whichwill increase
thedemand for additional revenuesto cover the costs of these programs. GEF funding, although large by
somestandards, islimited and will not continueindefinitely into thefuture. It isessentia that LME program
managersand their partnersbegin early oninthe TDA/SAP processto plan for thelong-term financing of
thesecritica programs. Financia planning for resource management isnot common. Traditionally, policy
makersand managershavefocused primarily on the scientific and administrative requirements of
environmental and natural resource management plans, and ignored or given littleattentiontothelong term
financing required toimplement programsand practi ce adaptive management over the decades.

Thereareat least two magjor challengesfor financing LME programs. LMES, by definition, involve
transboundary resources, which require expensi ve monitoring and assessment effortsto support cooperative
management programsamong two or more coastal states. Thischallengeiscomplicated by thefact that not
only do two or more countries agree upon how to manage use of aresource, the countriesa so haveto
agree upon how to financethe monitoring, assessment, enforcement, and administration of the management
program. And while somefinancing approachesmay be appropriatein one of the countries, the same
approaches may not be appropriate or feasi blein another of the countries participating inthe project. How
costsand benefitswill bealocated among participating stateswill likely be another major issue.

A second mgjor challengefor financing LME programs after GEF support endsis competing for national
fundswith other sectors, such aseducation, health, housing, transportation, which often have priority over
environmenta programsfor government revenue. According to WCPA (2000), ‘ following theeconomic
crisisin South East Asia, budget cutsresulted in significant reductionsin funding for the environment.” Well-
designed financing arrangementsthat arelinked to revenues generated by usersof LMESresourcescan
mitigate, if not avoid, thiserosion and fluctuationin funding for an LME program.

Fortunately, thereisagrowing awvareness of the need for and application of financia planningin
environmental and resource management programs. Thereare severa excellent guidesfor planning and
implementing sustai nabl e financing mechanisms (describedin brief below). The guidesexplainthe principles
and methods of developing financia plans, and explain and provide examplesof specificfinancing
mechanismsor tool sthat are being used throughout theworld.

Asgood asthey are, the guides on sustai nabl e financing tend to focus on arel atively narrow set of issues
and approachesto environmental and natural resource management. The excellent guidesby the WWF
(2004) and the World Conservation Union (IUCN 2000) concentrate on financing protected areas, both
marineand terrestrid. Thereclearly isaneed for aset of guidelineson sustainablefinancing for LME
projectsthat involve multiple approachesto management and, perhaps most challenging, that involves
multiple countries attempting to manage transboundary resources.
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ThisHandbook will not attempt to provide comprehensive guidelineson LM E sustainablefinancing. Instead,
thispart of the Handbook will summarize some of the essential aspectsof sustainablefinancing, and provide
somedirectionson how LME program partici pants can moveforward on devel oping sustainablefinancing
for their programs.

PLANNING FOR SUSTAINABLE FINANCING

LME programsand projects should view the devel opment of long term financial plansfor SAP
implementation asatop priority. Paraphrasing WCPA (2000), afinancia plan helpsto determinethefunding
requirements (including theamountsand timing of thefunding) and toidentify income sourcesfor each of the
needs. In other words, the planning involvesidentifying both how much money isneeded for al theactivities
and ‘' locatesthe most appropriate funding sourcesfor short, medium, and long-term needs.” WCPA notes
that some sources of funding ‘ are more reliablethan others, some sourcesare easier to raisethan others,
and some can be used freely according to management prioritieswhile otherscomewith stringsattached.” In
addition, they vary by thetimehorizonsthat they areavailable (e.g., bank overdraftsvs. mortgages), and by
theeffort required to acquire thefunding. Somefunding arrangementsrequire cons derableamountsof time
and effort to establish, and whilethey providelittle revenuein the short term they offer the prospect of
providing steady and reliablerevenuesover thelong term.

Theguidelinesin WCPA (2000) provide an excellent set of principlesand proceduresfor devel oping plans
for sustai nablefinancing. Although the WCPA focuses on financing planning for protected areamanagement,
the guidelines can bereadily adapted to LM E programs. The guidelines prescribe three operational
principles

e Devedopfinancia planswithinthefull context of LME management plansand itslegd framework;

e Adopt abusinessapproachto financing LME programs, including i dentifying specific consumers
(beneficiaries) of LM E resourcesand management programs, and determining methodsfor capturing
appropriate remuneration from those consumers; and

e Link publicrevenue streamsto public goods, and link private revenue streamsto club, local public,
and private goods.®

The guidelinesencourage program managersto investigate awiderange of financing optionsand to diversify
their portfolios of revenue sources. Chapter 2 inthe WCPA Guideinesexplainshow toidentify and classify
benefitsfrom the environmental and natural resources, and how to link the consumers/beneficiarieswith
each form of the benefits. Chapter 3 explainsthe basicsof implementing thefinancid plan in the context of
anoveral business plan for the management program. The second part of the guidelinescatal ogsvarious
sourcesof funding, and thethird part presentsafew case studies of sustainablefinancing programs.

In arecent update of the WCPA guidelines, Emerton et a. (2006) provide amore sophisticated and
compl ete exposition of sustainablefinancing for protected areas. Numerous examplesand case studiesare
presented that demonstratethefull set of challengesand promising prospectsof sustainablefinancing
approaches. Thosewho areinterested in devel oping long-term financial plansfor LME programswill find

3 Public goods are those which, when once provided, are availableto all at azero price— for free. More specifically,
public goods are those for which one party’s use of the good does not subtract from another party’s use (examples
include marine research and education, navigational aids, clean waters and beaches, habitat and species preservation
and restoration, early warning systems for tsunami and typhoons, and attractive vistas). In the case of private goods,
one party’s use subtracts from, and perhaps precludes, the use by another party (examplesinclude exclusive individual
mining and fishing rights). In addition, thereis awide variety of government goods and services that are impure public
goods, that are neither perfectly non-rival nor perfectly non-excludable. Goods (or services) that are excludable and non-
rival are club or local public goods; and goods that are non-excludable and rival are common-pool goods.

LME Handbook 57



thisreport immensely vauable. Thereis, however, aneed to adapt and expand the guidelinesto account for
the multinational, transboundary resource aspectsof LME projects.

TAMING MARKETS

Sustai nablefinancing can potentially yield adoubledividend. In additionto covering thecostsof LME
projects, financing arrangements and mechanismsal so can be used to tame marketsand mitigatethe harm
that marketsdo to ecosystems.

AsexplainedinPart 111, marketsdo not naturally tell the ecologicd truth—reflect thefull costsof using
ecosystem resources—which drives economic activitiesthat |ead to degradation of ecosystems. Market-
driven economic activitiesare one of the direct causes of overexploited fishery resources, of degraded
primary productivity and overal health of large marine ecosystems. Although market pricescover the cost of
capital and labor, the pricesto do not cover the costs of reducing afish stock, of damaging habitat, of waste
disposa and pollution, and other ecological costs. Sustainablefinancing offersasuite of mechanismsfor
creating marketsthat tell the ecological truth, and mitigate their tendency toharm LMES.

Thejudiciousapplication of taxes, user charges, fees, and other financing mechanismscan make marketsto
bemoreecologically truthful. By calibrating taxes, charges, and fees, to reflect ecol ogical costs, and adding
themto costsof capital and labor, market-driven activitieswill reducetheir exploitation of fisheries, damage
to habitat, and pollution. For exampl e, pollution chargesresulting from damage assessmentsfor marineail
spills, raisefundsfor cleanup and restoration of injured resources. Thus, compensation for damages
provides sustainablefinancing for protection of LM E resources. In addition, charging pollutersfor damages
asointernaizesenvironmenta costsso that theecological costsof aharmful activity arebetter reflectedin
themarket price of outputs. By raising the cost of market goodsto includetheir harmful effects, charging
pollutersfor damages servesto help “ get the priceright,” acornerstonein sustainable resource use.

To calibrate these and other charges, the ecological costsof activitiesthat are extracting LME resources,
polluting and atering the environment must be estimated. Economists, working with natural resource
scientists, apply valuation techniquesto cal culatethese cogts. Thisinvolvestheintegration of the
socioeconomicsmodulewith thethree natural science modulesof fish and fisheries, pollution and ecosystem
health, and productivity. For examples of suchintegrated assessments, see Hennessey and Sutinen (2005:
Chapters9-12).

Valuation of Ecosystem Services and Assets

The coastal and marine natural resourcesof an LME are capital assets—in effect representing wealth
embodiedinitsmarine natural resources. Capital assets—natural or otherwise—can providevaluable
services(“interest”) over timeif maintained, much likesavingsin abank providesaflow of interestincome.
Resource vauation involvesthe use of concepts and methodsto estimate the economic va uethe public
holdsfor ecosystem servicesand assets.* These servicesmay bedirect or indirect; and they may or may not
be bought and sold in the marketplace.

Direct servicesinclude on-site use of marine parks, beaches, exploitation of marineminerals, or harvesting
of fish, shellfish, or wood from mangroves. Indirect servicesoccur off site, for example, whenfish
“produced” by amangrove stand are harvested many milesaway. Some natural resources servicesare
exchanged in organized markets, such ascommercial fisheries, oil and other mineras, coastal land and other
property, or tourism. However, acentral feature of many, if not most, marineresourceissuesisthat the
ecosystem services provided are not traded in markets. The servicesprovided, asfor example, by

4 A succinct explanation of these methodsis provided by the National Research Council (1997: 21-24).
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mangroves, corals, and seagrasses, water quality, recreation, scenic amenitiesand biodiversity arenot
bought and sold in markets—and asaresult, often are given inadequate attention in public policy.

Four typesof value are associated with resource services. (1) Usevalueisthe benefit received from on site
or physical use, such asharvesting of fish, exploitation of oil or beach use. (2) Passiveusevaueisthe
enjoyment one getsfrom aresource above and beyond any direct use. Passive Uselossesmay ariseif
individualsfeel worse off when they learn of theloss of an endangered species, closure of beaches, or other
adverseimpactson other natural resources—even if they do not usethese resourcesthemselves. People
might bewilling to pay to prevent such losses, much asthey might pay to reduce the malnutrition of children
or respondto anatural disaster in aplacethat they will never actualy visit. (3) Total valueisthesum of use
and passiveusevalue. Individuasalso may havean (4) option val ue when supply (e.g., threat of extinction;
the outcome of apolicy) or demand isuncertain. Option value may be thought of aswhat you would pay to
keep the opportunity opentolater useasite or resource.

Resource valuation, which estimates of the value of particular resource services, can beused toinform
policy for improving resource management. Many advances have been madein natural resourceval uation,
and the opportunitiesand limitations of resource va uation are becoming increasingly well understood. The
World Bank’smanual, Estimating the Costs of Environmental Degradation, explains, in practical terms,
themethods of resource valuation.® Excellent examples of resource va uation studies can befound at severa
websites, including thelUCN'’sBiodiversity Economics (www.biodiversityeconomics.org/library/
index.html), the Conservation FinanceAlliance (www.conservationfinance.org/Relevant_|inks/CF-
Papers.htm), and the WWF (www.worl dwil dlife.org/conservationfinance/pubs.cfm), among others.® The
multitude of studiesand applicationsdocumented to dateisevidencethat dataproblemsand other
difficultiesarebeing overcome, and that resource va uationisacritica tool for managing ecosystem
resources.

In addition, estimates of the value of lost or degraded ecosystem services and assets can be used to

cal culatethe ecological costs of market-driven activities. Onceresource va uations have estimated the
ecological costsof resource extraction, pollution, and reduced productivity are calculated, the costscan be
incorporated into the market prices. The ecological costscan beincorporated into market pricesby
applying taxesand user chargesto those activitiesthat harm the ecosystem. In other words, the ecological
cost estimates can be used to design financing mechanismsthat correct market pricesthat would otherwise
ignoreecological costs.

Inaddition to helping to correct failures of markets, sustainablefinancing mechanismsalso havethe potentia
toimprovegovernment performance. If properly designed and implemented, user chargesand other
mechanisms can mitigate shorts ghtedness, link benefitswith costs, and reduce government inefficienciesin
theprovision of policiesand programs. By ensuring that beneficiaries of government management effortspay
in proportionto the benefitsthey derivefrom using ecosystem resources and services—through the use of
taxes, user chargesand fees, for example—encourages cost-effective provision of government program
products (see Anderson and Sutinen 2003 for adetailed discussion of thisissue).

5 Available online at http:/siteresources.worldbank.org/INTEEI/214574-1110798478534/20781069/

Environmental DegradationM anual.pdf. Another excellent referenceisNRC (2004).

6 Other references related specifically to economic valuation of marine resources are included on the IW:LEARN Web
page for the Workshop on the Sustainability of Large Marine Ecosystems, a companion resource to this Handbook
(http://www.iwlearn.net/abt_iwlearn/pns/learning/b2-2Ime/riworkshop).
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FINANCE MEcHANISMS: AN OVERVIEW

Thereareliterally hundreds of mechanismsfor sustainablefinancing of LME programs.” However, thereare
four basic types of methodsfor financing government programs. taxes, user chargesand borrowing (bonds
and loans), and grants. Broad-based general taxes comprise the main source of government revenue.
Designating generd tax revenuesfor LME programsraisesat |east two significant concerns. First, genera
tax revenuesarethe primary source of funding for defense, transportation, education, and social services
programs. Earmarking genera taxation fundsfor LME programsplacesthefinancia security of those
programsin competition with the other programsthat governments commonly place higher priority upon. In
addition, eearmarking thesefunds constrain policy makers' ability to redirect these fundswherethey may be
most needed at certain pointsintime.

The second concern with using generd tax revenueisthat thereisno relationship between the amount of
taxespaid by individual taxpayersand theamount of goods and servicesthey have used or benefits
received. Broad-based taxes (such asincome, property, sal estaxation) are appropriate means of financing
public goods. Public goods, such asnational security or elementary and secondary education, arefinanced
with broad-based taxation because the benefits are widespread and excluding nonpayersfrom accesstoits
benefitswould benearly impossible.

Since many government-provided goods and servicesare not pure public goods, and perhaps because of a
widespread sentiment to reducethetaxpayers’ burden, thereismovement away from broad-based taxation
towardsuser charges (also known asfeesand selectivetaxes). A salient advantage of user chargesisthat
thisform of generating revenueiscapabl e of balancing what people pay with the benefitsthey receive. From
an economic perspective user chargesall ocate scarce resources and distribute costs. Whenthe correlation
between benefit and chargeis strong, user chargesbecome prices, which hel psto mitigatethe harm that
marketsdo to ecosystems.

User chargesarefeesindividua spay to government that are based on the benefitsreceived or theamount used
of thegood or service provided by the government. At least four typesof user charges can be distinguished:

1. User fees

2 Regulatory fees,

3. Beneficiary-based taxes
4 Liability-based taxes

User feesincluderoyaltieson the use of natural resources, bridgeand highway tolls, leaseand rental
payments, and chargesfor recurring sales of resources (e.g., timber, minerals, water). Regulatory fees
include chargesfor inspecting and testing services, patent and copyright fees, permit and licensefees
associated with regulatory programs, judicia services, passport and customs services. Other examples
includefeesthat househol ds and businesses pay for the costs of providing water and wastewater services,
electricity, etc. Some specific examplesincludefeesfor accessand connection to public utilities(e.g.,
sewagelines), construction of environmental facilities(e.g., underground storagetanks), operating
franchises/businesses on public property, monitoring and inspection services, recreationa uses(e.g.,
Moorings), permitting services, product registration, solid waste disposal, and water withdrawal.

Examplesof specia chargesinclude effluent and emission charges, impact fees, severancetax (achargefor
theextraction of anatural resourceon publiclands, such astimber, water, fish, cod, oil and gas, mineras),
hazardouswastedisposal.

” The Guidebook of Financial Tools produced by the US Environmental Protection Agency (EPA 1999) covers some 340
mechanisms that can be used to pay for sustainable environmental programs. (http://www.epa.gov/efinpage/guidebook/
guidebooktp.htm)
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Table 5. Financing Mechanisms (Spergel and Moye 2004)

1. Tourism revenues 4. Real estate & development rights
a) Protected area entry fees a) Purchases & donations of land &/or underwater
b) Recreation fees, e.g., diving, angling, & property
yacht/mooring fees b) Conservation easements
c) Airport passenger & cruise ship fees, taxes & ¢) Real estate tax surcharges for conservation
fines d) Tradable Development rights & wetland banking
d) Hotel taxes e) Conservation concessions
e) Tourism-related operations of conservation 5. For-profit investments
agencies a) Private sector investments promoting
f) Voluntary contributions by tourism industry conservation
groups b) Biodiversity prospecting
2. Energy & Mining revenues 6. Grants and donations
a) Oil spill fines & funds a) Donors
b) Taxes, royalties & fees from offshore mining & b) Foundations
oil & gas ¢) Nongovernmental organizations
c) Right-of-way fees for pipelines & d) Private sector
telecommunications infrastructure e) Conservation trust funds
d) Hydroelectric power revenues 7. Government revenue allocations
e) Voluntary contributions by energy companies a) Direct allocations from government budgets
3. Fishing industry revenues b) Earmarked government bonds & taxes
a) Tradable quotas c) Lottery revenues
b) Catch & service levies d) Wildlife stamps & tags
c) Eco-labeling & product certification e) Economic instruments to stimulate environmental
d) Fishing access payments investment
e) Recreational fishing license fees & excise taxes f) Debt relief
f) Fines for illegal fishing

Beneficiary-based taxes (sometimesreferred to as earmarked taxes) are correl ated with, but not tied to, the
use of agovernment-provided good or service. For example, taxeson gasolineinthe US arededicated to a
highway trust fund for financing highway construction and other transportation projects. Liability-based
taxesare chargesfor the purpose of abating hazards(e.g., oil spills) or compensating for environmenta and
other damagesimposed onthird parties (CBO, 1993). Other examplesinclude selectivetaxes on sales of
energy, petroleum products, agricultura chemicals(fertilizer, pesticides), motor fuels, vehicles, renta cars,
marinefuels, watercraft, hotels, real estatetransfers, hard-to-disposeitems.

ExamMmpPLES oF SusTAINABLE FINANCING FOR MARINE GOVERNANCE
INITIATIVES

Anexcellent discussion of some of the more common financing mechanismscan befoundin Spergel and
Moye (2004).2 Table5 listsmany of the funding methodsthat they present. We present hereafew
exampleshow these mechanismsare and could be used for theimplementation of an LME SAP.

Tourism

As Spergdl and Moye observe, marine-based tourism activities—cruises, scubadiving, sailing, whale-
watching, and beach-sideresorts—generate billions of dollars of revenue each year. Thenational economies
of some countries, such asthosein the Caribbean and the Ma dives, depend heavily on marinetourism; and
thistourism activity depends heavily onthe health of reefsand marinelife, and onthequdity of thewater

8Several other good sources of sustainable financing methods are listed and described at the end of this part of the
Handbook.
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and beaches of marine ecosystems. In most cases, theindustry isfreely benefiting from the use of those
marine ecosystem goods and services, but thissituationis beginning to change as shown by thefollowing
examples.

User Fees: Scuba Divingin Mabini, Batangas, Philippines: ° The Center for Conservation Finance
and WWF-Philippineshel ped to establish adivefee systemin Mabini, Batangas, the Philippines, apopular
sitefor scubadiving. Thefeerevenue collectedisdirectly alocated to coastal resource management
activities. Management focuses on combating the pollution and unregul ated expl oitation that threaten the
municipal waters. Therearethreetypesof fees: aDiver’sDaily Pass(P50), an Annual Diver’sPass
(P1000), and anAnnual Dive Professional Pass (P700). Diversmay either pay for the passon their hotel
bill, or whenthey register at the municipa tourism office. Diverswith no passare subject finesand
confiscation of gear, redeemable after paying thefine. Boatmen who ferry diverswithout passesaso may be
fined. A Coastal Resource Management Board ensuresthat fees collected are applied to funding
conservation, protection, and management of Mabini municipa waters. The Board iscomposed of
representativesfrom theloca government, NGOs, and recreationa diving associations, thusengaging the
various stakehol dersof theregion. Activitiessupported through the Board includeimplementation of marine
sanctuary policies, waste management programs, and enforcement patrol.

Trust Fund: Mesoamerican Reef: ° Conservation trust fundsin Belize, Guatemal a, Honduras, and
Mexico are being used to protect the Mesoamerican Reef. TheWorld Bank, the Global Environment
Fecility, the WWF, the lUCN, worked with the governments of Mexico, Belize, Guatemala, and Honduras
to establish conservation priorities at both aregiona and national level. One outcome has been that thefour
countriesbordering the M esoamerican Reef now realizethat thetourism and fisheries—two maor sectors of
their national economies—depend directly onthe health of thereef’secosystem. Asoneof thefirst
conservation trust fundsto beimplemented on an ecoregiond, trans-nationd scale, it providesamode for
similar transboundary and ecoregiona projectsel sewhere.

Energy and Mining

Themarine mining and energy sectorsalso produce significant revenues each year. Off shoreand coastal
production of oil and gasisfound in many of theworld’ sLMESs, including the Gulf of Guinea, Benguela
Current, South China Sea, Timor Sea, Gulf of Mexico, Caribbean, and the North Sea. According to Snyder
(2005), ail industry experts predictsthat offshore oil and gas productionwill grow from providing around 34
percent of global oil production and 28 percent of global gas productionin 2004, to 39 percent and 34
percent, respectively, by 2015. Theoil industry currently isspending in excess of $100 billion/year to
explore, devel op and operate offshore oil and gasfields. Theindustry paysroyatiesontheir offshore
production, and in most areas producers are subject to regul ationsto control their impactsonthemarine
ecosystem. Thefollowing examplesdescribeafew cases of how finance mechanismsarebeing appliedin
thissector.

Gamba Complex Biodiversity Project, Gabon: In 2000, the Shell Foundation, in partnership with the
Smithsonian I ngtitution, WWF, and the Wildlife Conservation Society, funded effortsto monitor and mitigate
impactson biodiversity of petroleum exploration and productionin the Complex (Spergel and Moye 2004).

Qil spill revolving fund in the Sraits of Malacca: A group of Japanese marine insurance companies
established arevolving fund for emergency response and cleanup of oil spillsinthe Straitsof Maacca. The
fund paysfor emergency actionsto control and remove spilled oil; and companiesresponsiblefor the spills
reimbursethefund for the expensesincurred (Spergel and Moye, 2004).

1 Source: http://worldwildlife.org/conservationfinance/projects/scuba.cfm
2 Source: http://worldwildlife.org/conservationfinance/proj ectsymesoamerican.cfm
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Emergency Response Fundin the Galapagos. Thefund, established by the Government of Belgium and
managed by alocal committee, coversthe cost of responding to oil spillsand other environmental emergencies
(Spergel and Moye, 2004).

Polluter Liability for DamagesOil Spills: Liability isaclear application of the Polluter PaysPrinciple
and holdsresponsible partiesfinancially accountablefor the damagesthey cause. Generdly, liability for
damages providesan incentiveto reduce pollution, compensate | osers and a so providesthe meansto
restoreinjured ecosystems. Several statesin the United States, includingAlaska, Florida, and Washington
State, make clamsagaingt oil pollutersusing general damage or penalty-based compensation formulaefor
oil spills(e.g., Plante, et al., 1993; Grigalunasand Johnston, 1999; Grigalunas, et a ., 1999; Brans, 2001).
Generally, the size of damages using these approaches depends upon theamount spilled, the quantity
recovered, the characteristicsof theoil, and the sensitivity of the environment contaminated by the spilled
oil. Hence, theformulatriesto approximate adamagefunction.

Atthefederd level intheU.S., asmplified damage assessment procedure has been devel oped and put into
regulationsto assess polluters (“responsible parties’) for damages. Economic damages are assessed based
onlost usevaluefrom reduced recreational and commercia catch, lossesto public beach userswhen oil
comes ashore an reduces beach uses, and viewing valuelossesto bird watchers. Theselosses are assessed
over timeuntil theinjured resourcesare estimated to recover to their without-spill level. Discountingisused
to convert all annua futuredollar flowsof lossesinto alump-sum equivaent losstoday. Responsible parties
arerequiredto restore natural resources harmed by the spill. They must a so pay for response and cleanup,
assessment costs, lost profits, and costsincurred by governmentsin assisting the public in the assessment
process.

Fishery Management

Genera taxation paysfor most fishery management programs, but this approach began to changeinthe
1980sand 1990swhen afew countriesintroduced major changesin theway fishery management services
arefinanced and provided (Anderson and Sutinen, 2003). Australia, Canadaand New Zealand
implemented user chargesto recover the costsand devolved or arranged for aternative suppliershidto
provide somefishery management services.

Ausdtralia: Beginning inthemid-1980s, Australiaapplied the principles of cost-recovery to awiderange of
administrative and program delivery areas. The cost-recovery policy isbased onthe® user pays’ principle,
inwhich usersof Commonweal th services pay for servicesin proportionto the benefitsthey receive. As
required by statute, thefishing industry pays 100 percent of recoverable costsof running theAustralian
FisheriesManagement A uthority, including the costs of Management Advisory Committeesand Consultative
Committees, licensing, AFM A’ sday-to-day fisheriesmanagement activities, the cost of maintenance of
management plans, logbooksand surveillance.

Canada: Inthemid-1990s, Canadabegan collecting user feesfrom holdersof licensesintheAtlantic and
Pacific commercial fisheries. Canadaal so appliesthe user pay principlewherethosewho benefit froma
public resource pay an amount that reflectsthevalue of fishing. Thefeesrecover aportion of the costs of
monitoring, at-seaobservers, basi c fisheries science, enforcement and other fisheriesmanagement services.
Theuser chargesare paid to the service provider —either the government or private contractors.

New Zealand: In 1995, New Zea and changed from collecting fishery resource rental sto cost-recovery.
Thegovernment first recovered the costs of fishery management onthe basisof the* avoidable cost”
principle, whichinvolvesrecovering the government’s costs that otherwisewould have been avoidediif the
fisherieswerenot used for commercia purposes. After discovering first hand that the avoidable cost
approach led to numerous problems, New Zeal and changed, in 1999, the basi sfor recovering costsfrom an
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avoidable cost approach to an efficiency-based approach. Under the efficiency-based approach, thosewho
benefit from aservice pay for the cost of such service.

Namibia: Thegovernment of Namibialeviesatax on commercia landings, and therevenuecollectedis
placed into aFisheries Management and Research Fund, whichisused to support stock assessmentsand
enforcement of no-take marine protected areas (Spergel and Moye, 2004).

United Sates: The 1996 amendmentsto the Magnuson-Stevens Fishery Conservation and Management
Act authorizes collecting user feeson fisheriesthat are managed under individua fishing quotasand
community devel opment quotas. Currently, some costs of management are being recovered fromtheAlaska
halibut and sablefishfishery.

Real Estate Tax Surcharges

Thevaueof coastal property generally tendsto be high, especially along coastlinesthat arefavored for
residential, tourist, and industrial uses. Inrecognition of thisand thefact that property ownersbenefitfroma
healthy marine ecosystem, governments have applied surchargesto real estatetaxesasaway of generating
fundsfor marine conservation and management.

San Juan County land bank tax: All buyersof real estatein San Juan County in the state of Washington
pay an additional 1 percent real estatetransfer tax. The County usesthe revenue collected with thetax to
purchase conservation easements and land, such asbeachesand shoreline, to protect it from being
developed and to preserve wildlife habitat (Spergel and Moye, 2004).

Earmarked Bonds and Taxes

Green Fund Levy: In Trinidad and Tobago, where
tourism and fisheriesarekey componentsof the
economy, aGreen Fund Levy providesfundsfor the
governmenta Environmental Management Agency,
NGOsand communitiesto carry out environmental
projects. The Levy imposesatax on gross salesof
busi nesses, which generates about $10 million per
year, specificaly to mitigate environmenta impactsof
pollution and ingppropriate devel opment (Spergd and
Moye, 2004).

For-profit Investments

Asian Conservation Company:* TheAsian Conservation Company (ACC), which links private sector
investment and bi odiversity conservation, was devel oped through an NGO-private sector partnership. This
innovative private sector mode involvesaprivate equity holding company toleveragelong-termfinancia
support for biodiversity conservation from portfolio companies. TheACC isassembling aportfolio of
privateinvestmentsfor the purpose of conserving biodiversity and being profitable. ACC investsin
companiesthat operatein high priority biodiversity areasand work to reduce adverse environmental
impacts. Incorporated in January 2001 with aninitia capitalization of $12.5million, theACC hasinvestedin
aenvironmental ly-responsible nature tourism operation and asustainably managed blue crab production
facility. By proving that privateinvestment in ecol ogically sound companiesisboth beneficia tothe

1 Source; http://worldwildlife.org/conservationfinance/projects/acc.cfm.
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environment and profitablein the marketplace, ACCisan example of novel conservation financethat can be
replicated in other priority conservation areasof theworld. ACC'sWeb site (http://
www.as anconserve.com) providesfurther information about the company’ sactivitiesand investments,

Potential Applications

Environmental chargesfor MarineMining: Environmental chargesalso might beimportant for

sustai nablefinancing for marine environmenta protection and restoration frominjury to ecosystemsbecause
of marine mining. Ocean mining for hard minerals—sand, gems, and metal s—occursthroughout much of the
world. For example, asignificant (about 28 percent) and growing share of the sand used in constructionin

K oreacomesfrom ocean mining (Ministry of Construction and Transportation, 2002). Placer mineras
(garnet and ilmenite) inthe Gulf of Mannar, India(Sambandam, 2003), and Namibia scoastal watersare
mined for diamonds.

Mining, often using hydraulic dredges, by itsnatureisenvironmentally obtrusive. Borrow pitscreated by
marine mining can take many monthsto recover, during which timethe pre-mining bottom productivity is
lost. Further, sediment plumes can cause mortality for sensitive eggsand larvae. A tax or feeon extraction
might belevied to reflect damageto fisheries. (Indeed, such afeeislevied ononshoresand miningin Korea
to restorethe environment). The proceedsthen could be used to restore or maintain fishery resources
harmed by marine mining and/or to compensatefor studies of the effects of mining ontheenvironment or
policieswhich might beimplemented to reducelosses.

A tax per unit mined would internaize costsfor mining operatorswhich, inturn, may influence operator
behavior by creating incentivesfor mininginlessvulnerableareas, limiting mining temporally toavoid
sengtive period (smilar to the use of environmental windows), or adoption of new practices. A successful
systemmight al so collect sufficient fundsto hel p maintain or restoreinjured fishery stocksand support
needed research.

A mainissueisquantifying theeconomiclossesto commercid fisheriesfrom mining. Tofill thisgap,
Grigalunaset al, (2004) used abioeconomic model to provide preliminary estimatesof short-term, long-
term and indirect (ecosystemn) damagesto vul nerable benthic and demersal commercid fisheriesfrom marine
sand mining inthe Ongjin area. Thisareaisoff thewest coast of Korea, near Incheon. Damagesare
assessed over time until the harmed speciesrecover to their pre-mining equilibrium. Depending upon the
maximum life, for some speciesthetimeto recovery can bemany years. Inthe case of crab, which hasa
short life span, recovery occursover abrief period, once the bottom habitat isrestored to itspre-mining
productivity. Other assumptionsaregivenin Grigalunas, et d. (2004). Damageswere estimated to amount
t0 $18,618 (preliminary) for oneyear of hypothetical mining onasinglesite. If achargewasto beimposed
on mining operators, the methods outlined above might be used to set the charge on miners. Ongoing
researchwill refine (and likely increase) these estimates by including excessmortality to larvaefrom
sediment plume and employing amorerealistic, longer period for bottom habitat recovery.

Cost Sharing for Navigational Safety Aidsin Malacca Straits. Thisexample concerns how one might
allocate among user statesthe cost of navigational aidstoimprovevessel safety inthe MaaccaStraits.’? By
way of background, the Ma acca Straits arethe second-busiest international straitsintheworld and are
intensively used for transporting oil, bulk commodities, and containerized goods. Dangerous operating
conditionsexist in much of the Straitsbecause of narrow watersat some points, sedimentation of channels,
shipwrecks, and heavy traffic through and acrossthe straits.

12 For abrief description of the WB-GEF Malacca Straits Marine Electronic Highway (MEH) Project; see
http://gefonline.org/projectDetails.cfm?proj | D=1270.
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Thelittoral statesof Malaysia, Indonesia, and Singapore havefunded most of the navigationa aids, but
efforts have been made over the yearsto havethe usersof the Straits (Japan, China, Korea, Taiwan China,
theUS, etc.) contributeto the cost of providing navigational measures(e.g. Hamza, 1997). However,
international law preventslittoral statescannot restrict passage or chargeauser fee, except during time of
war. Hence, funding from international sourcesfor navigationa aidswould haveto bevoluntary or come
throughinternationa bodies.

Grigaunas (2000), estimated how the costs of navigation aidswould beallocated under dternative* rules of
thegame’ for shipsusing the MaaccaStraits. Theserulesof thegameare meant to reflect (albeit
imprecisely) thebeneficiaries. All of thedternativeswould rely on asking (moral suasion) user countriesto
pay a“fair share’ based ontheir usg, i.e., thebeneficiary paysprincipal isemployed.

Fiverules-of-the-gamewere considered:

1. Shareof costsbased ontransits. Using thisrule, cost sharewould be concentrated on Panama (20.8
percent), Singapore (10.3 percent), Liberia (9.0 percent) and Malaysia (8.0 percent). Thus, thetop
fiveuserspay 52.7 percent of costs.

2. Shareof costsbased on shipowner nationality. Under thisrule, thetop five userswould pay 57.5
percent of costs. The top five under this rule consist of: Japan (16.9 percent) , Singapore (18.5
percent), Greece(8.5 percent), Malaysia (7.1 percent), and China (6.5 percent).

3. Shareof cost based ontanker transits. For thisrule, costswould bedistributed: Japan (63.7 percent),
Korea(18.5 percent), Singapore (11.1 percent), China (3.1 percent), and Australia (2.4 percent).

4. Share based on gas transits. Japan (74.2 percent), Korea (19.6 percent), China (4.8 percent),
Spain (0.8 percent), and Australia (0.4 percent).

5. Share of costs based on combination of tanker and gas transits: One can argue that tankers and
gastankersposethe greatest threat to the environment. Tankers use the SOM morethan twiceas
frequently asgastankers. A cost sharing mechanism based on tankersand gastransitswould bepaid
largely by Japan (63.7 percent), followed by Korea(18.5 percent) and then Singapore (11.1 percent).

Theexamplesdescribed hereare but asmall sampleof thegrowing list of sustainablefinancing arrangements
currently in use. These casesdemonstrate that sustai nablefinancing isfeasible and that thereisalmost no
limit to waysinwhich marine conservation and management projects can befunded sustainably.

CRITERIA FOR SELECTING AMONG FINANCING OPTIONS

Financing providesthe meansto carry out governance activities, and also hasthe potential to tamemarkets
and improvegovernments delivery of policiesand programs. We have al so seen that there are numerous
examplesof sustai nablefinancing mechanismsthat are operationa inthefield. Taming markets, improving
government performance, and practicability areimportant cons derationswhen designing sustainable
financing plansfor LME projects. In addition, thereare other criteriathat arerelevant for weighing the
potentia successof financing approaches. For instance, excessivetransactions coststo study, implement,
and enforce compliance with aresource governance programwill causetheprogramtofail. Hence,
designing financing methods requires anti cipation of transactions costsand tail oring methodsto the
seriousness of theissuesfaced.

Insum, severd criteriacanbeimportantin ng financing optionsinclude:
o Efficient resourceuse
o Cod effectiveness
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e Transactionscosts

e Pdliticd feashility

e Farness
Financingwill beeasier tojustify if the benefits (broadly construed) of proposed governance activities
clearly exceed their costs(‘ economic efficiency’). The public would beill served—and few programsare
sustainable—if costs systematically outweigh benefits. Nor would the public interest be served by blatantly
excess ve costsimposed on operators, driving them out of business. Similarly, failureto useacost-
effectiveness standard, for exampl e, for restoration of coastal wetlandsor to treat water pollution, would
mean coststhat are higher than necessary. Thisreduceswhat could be accomplished with agiven budget.
Perceptions of wasteful use of resourceswill also erode public support for governance.

High transactions costs underminethe potentia for success, and thuscurtail or eliminate potential gainsfrom
governance. For example, smplified gpproachesfor assessing damagesfrom oil spillsor other marine
pollution providesaquick and inexpensiveway to assessdamagesfor small incidents. Generally, making
programstoo costly or too inconvenientisaformulafor failure.

Feesand chargesprovideenvironmental friendly incentivesand can be used to raisefundsfor governance
programs. At the sametime, assessing feesand pendtiesarerarely popul ar, those subj ect to regul ations may
not comply, and proposed actionsfor financing which lack broad public support will not beimplemented or
successful. Hence, political feas bility asoisamaor concernwhen weighing financing options.

Fairnessencourages support for financing and compliancewith programs. Asexplained in Part I 11, above,
complianceisencouraged when affected partiesfed they haveasay in new programs, and the costs of
programsaredistributed in away considered to be equitable by those most affected by the policy.

Theabovecriteriaare not independent. An onerous user fee system, or aprogramwhichistoo
complicated, likely will not bepalitically feasibletoimplement or maintain. Similarly, asystem of transferable
quotasfor fisheriesmanagement or for nutrient pollution control could capture considerable economic rents
for public LME usesthrough the auctioning of quotasor permits. However, atransferable quotaor permit
system might not be politically feasible, unlessat least some of the permitsaregivento those currently inthe
industry (‘ grandfathering’), with the balance of permitsauctioned and awarded to the highest bidders. We
make note of these criteriabel ow, when discussing financing options.

THE WAY FORWARD FOR SusTAINABLE FINANCING OF LMESs

Thereisan urgent need to plan for the sustainablefinancing of LME projects. The current practice of
financing projects—with GEF fundsand appropriations of general tax revenuesby coastal governments—
cannot by relied upon to support the growing demand of applying the ecosystem approach to managing
transboundary resourcesin LM Es. Implementing sustai nablefinancing arrangementsfaces severa
challenges, not theleast of whichisto secure agreement among coastal states on how to financethe costly
monitoring, assessment, enforcement, and admi nistration of the transboundary LM E management programs.
Development of long term financia plansneedsto begin assoon as possible. Fortunately, thereisagrowing
body of experience with sustainablefinancing arrangementsto draw fromfor thisplanning exercise.
Unfortunately, therearefew reports of experienceson financing arrangement for transboundary resource
management programs.

To set the stagefor thisplanning, thereisaneed to document the amounts and types of expenditureson

L ME-related management programs. In conjunction with expenditures data, therealsoisaneedto
document (1) theamount of public revenues (taxes, fees, etc.) currently provided by the economic activities
in LM Es—thebeneficiaries of management programs; (2) how theserevenuesare collected, and how they
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areused; and (3) the extent to which thefisca policiesof taxesand subsidies are supporting the sustainable
development of marine ecosystem resources.

Withthisevidencein hand, the LM E community can beginto examine and consider — perhapsin the context
of aninternational forum—the most appropriate sustai nabl e financing methods and approachesfor
transboundary resource management programs (current and prospective) that arethe peculiar feature of
LMEs. Clearly, thereismuch work to bedoneif we areto secure the potential that the sustainable
development of LM Esoffer futuregenerations.

READINGS AND SOURCES OF INFORMATION ON SUSTAINABLE FINANCING

Thefollowing set of documentsand websitesprovideexcellent information onfinancid planning, thedetailsof
financing mechanisms, and examples and case studies of sustainablefinancing arrangements.

Conservation FinanceAlliance (CFA). 2006. Conservation Finance Guide. An onlineversion of the Guide
can befound at guide.conservationfinance.org.
TheGuidepresentsahost of potentia financing opportunitiesfor natureconservationingenerd,
with aspecia focuson protected areamanagement. Chaptersarewritten to help users (i) understand; (ii)
select; (iii) assess; and (iv) implement themost appropriatefinance mechanismsfor their particular Stuation.
The Guideisdesigned to allow non-expertsto get started and make tangibl e progress on conservation
financeinitiatives, aswell asprovideresourcesand ideasfor thosewith moreexperience. Potentid audience
membersinclude: government officid's; protected areamanagers, conservation NGOs, technical consultants;
and donor agencies.

Emerton, L., Bishop, J. and Thomas, L. (2006). Sustainable Financing of Protected Areas. A global
review of challengesand options. IUCN, Gland, Switzerland and Cambridge, UK. x + 97pp. Available
at www.biodiversityeconomics.org/applications/library_documents/lib_document.rm?document_id=781.

IUCN’sWorld Commission on Protected Areas (WCPA) prepared Guidelineson Financing
Protected Areasin 2000. At that time there was an expectation that by thetime of IUCN’sWorld Parks
Congress, or shortly thereafter, anew edition might beavailable. Thisdocument isagreatly expanded and
quitedifferent study that reflectstheincreas ng sophistication with which financial and funding issuesfor
protected areasare now considered. The changing global and financial environmentsfaced by protected
areaagenciesand managersincludethe unpalatableredlity that competition for government fundshasled
to greater funding shortfallsfor protected areamanagement. This Guideline setsout the background to
financing protected areasand identifies aseries of approachestowards PA financial sustainability. The
Guiddineincludesmany examplesand case studiesthat give protected areamanagerssomefamiliar stories
of funding challengesaswell assomeexcel lent indications of theway forward.

Environmental Protection Agency (EPA). 1999. A Guidebook of Financial Tools. Paying for Sustainable
Environmental Systems. Environmenta Finance Program. Availableat www.epa.gov/efinpage/guidebook/
guidebooktp.htm.

The Guidebook providesan overview of approximately 340financial toolsthat areuseful in
payingfor sustainableenvironmenta systems. Thefinancingtoolsincludetraditiona meansof railsng revenue,
borrowing capital, enhancing credit, creating public-private partnerships, and waysof providing technica
assstance; and financing tool sthat are, will, or might soon be, avail ableto addresssignificant environmental
priorities, including waysof lowering the costsof compliance, encouraging pollution prevention, paying for
community-based environmenta protection, financing brownfiel dsredevel opment, andimproving access
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to capital for small bus nessesand the environmental goodsand servicesindustry. Each tool isdescribed
alongwithitsactua and potentia uses, advantagesand limitations, and referencesfor further information.

Le Quesne, T. and R. McNally. 2005. The Green Buck: using economic tools to deliver conservation
goals, aVWWF Field Guide. WWF-UK. 66 pp. Available at www.biodiversityeconomics.org.
Thisfield guide aimsto introduce economic approachesto conservation to non-specialists.
Using case studiesfrom the WWF network, it illustrates how economic mechanismshave been & /or are
being used to (1) finance conservation, (2) create marketsthat support conservation, and (3) influence
government policiesand plans. Waysin which economics can be used to influence policiesand plans
include(a) cost-benefit andysis, (b) environmentd assessment, (€) va uationfor advocacy, and (d) reforming
taxation, charges& subsidies. Theguide containsafew marine-related programs, e.g., scubadiversfund
inthe Philippines, communal areaconservanciesin Namibia, turtleegg protectioninthePhilippines, tourism
development in Fiji, marineresource val uation in Samoa, coral reef degradation globally, and ecologica
criteriafor sharing tax revenuesin Brazil.

Spergel, B. and M. Moye. 2004. Financing Marine Conservation: A Menu of Options. Center for
Conservation Finance, WWEF. Available at www.worldwildlife.org/conservationfinance.

Thisguide describes over 30 mechanismsfor financing marine conservation, both through
raising revenuesand providing economicincentives. Included with thedescriptionsarerea examplesof
how these mechanisms have been implemented around theworld. It isintended asapractical guideto
familiarize conservation professiona swith amenu of optionsto creatively and sustainably finance marine
and coastal conservation.

WCPA. 2000. Financing Protected Areas. Guidelinesfor Protected Area Managers. Financing Protected
Areas Task Force of the World Commission on Protected Areas of IUCN, in collaboration with the
EconomicsUnit of IUCN, Gland, Switzerland and Cambridge, UK. viii + 58 pp. Availableat www.iucn.org/
themes/economicy/.

This document reviews and assesses the status of various protected area (PA) finance
mechanisms, the major obstacles and opportunities for their implementation, and the potential for
improvement. Part | of thereport presentsthe background and aconceptua framework for discussing PA
financing. Part 11 definesand describesdifferent mechanismsfor financing PAs, and reviewstheir strengths
and weaknessesin light of real-world experiences. Part 111 identifieskey conclusionsand makes severa
recommendationsfor improving the sustainability, efficiency and effectivenessof PA financing.

| nternet sourcesof information on sustainablefinancing:

consarvationfinance.org/

ecosystemmarketplace.com/
worldwildlife.org/conservationfinance/pubs.cfm
www.bi odiversityeconomics.org/index.html
www.ifc.org/ifcext/enviro.nsf/Content/SFM F-What

WWW.iuch.org/themes/economicsy
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PART V
FUTURE DIRECTIONS

LMEsarebeing andyzedinthe context of five modules: productivity, fish resourcesand fisheries, pollution
and ecosystem health, socioeconomics, and governance. Thefirst three modul es, which havereceived
extensive attention, provide adescription and assessment of the operation of natural systemsthat yield many
needed and desired goods and servi ces. The socioeconomic and governance modules, that are the subject
of thisHandbook are now receiving increasing cons deration. They encompassthe human dimension of
LMEs, examining the societal consequences of observed changesin thenatura environment and
contemplating the mechanisms and measuresthat can serveto protect the sustainability of natural systemson
whichweall depend. AsLME management efforts have matured the socioeconomicsand governance
modul es have cometo be recognized as central to the ecosystem-based approach to marineresourceand
environmental managemernt.

Addressing the governance and soci oeconomic requirementsfor effective management of largemarine
ecosystemsisnot an easy task. However, it isabsolutely essential to sustaining marine ecosystem benefitsto
humanity. Insightsand information derived from analysesof these modulesare at the core of successin
encouraging behavioral modificationsat both theindividual and collective scaethat arerequiredto achieve
natural system sustainability. , Thishandbook has considered the potential rolesof thethreekey governance
mechanisms:. the marketplace, government, and civil society that cantogether contributeto better
environmenta outcomes and closethe gap between what is currently being done and what needsto be
done. Thechallenging path ahead isto instigate processes of societal change, that areinformed by scientific
expertise, inspire publicinvolvement and support, are sensitiveto the unique societal context of eech LME
and areflexibleand adaptiveto emerging circumstancesin their execution. Context iscritical too. Thegoa
of environmenta sustainability remainsconstant but themeansof achieving that god will vary from placeto
place.

Therearemany obstaclesto achieving the necessary changesin existing governance systems. Moving
toward ecosystem-based management requires substantial will, inspired leadership, sustained effort,
technical capacity, and cooperation among people and states sharing large marine ecosystems. It al so
requires sustained financia support. Thishandbook has sought to explain why the ecosystem-based
management must succeed, why theanalysisof governanceissuesisof central important, and to suggest
how governance efforts may be designed to contributeto desired outcomes. The preci se nature of
governance systems and the actionstaken, must aways be created and shaped by those who benefit from,
and thosewith responsibility for maintaining or restoring, thequditiesof eech LME.
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