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Preface

Purpose of this document

1. Thisdocument describes a statistical framework for measuring the oceganmportance to people and
what people are doing to change it. The docurnprovides some guidance on how toeuthe framework
and what to do with the results’he frameworks based ornhe principle that information is more powerful
when it can be reliably combined with other information. Measuring one ecosystem in one loisatigerful,
but if we have the same easures formany ecosystems, we can set priorities about which are the most
important to protect orto rehabilitateso that we may retain or enhance their lotgrm values to society
To combine information from differg sources, they must be either caiked according to a shared
measuremenframework orconverted toone tobe consistent. This document provides a starting point for
such a measurement framework.

2. This document is intended to be relevant to different amties including but not limited tqolicy experts,
scientists, and statisticians. The intent is to provid®@amonmeasurement framework that demonstrates
how scientific information can be integratagsing environmentakconomicand other complementary
approachego addressationalpolicypriorities.

Importance of the ocean

3. There is much agreement that tleeean is importanaind threatened Unless we have coherent measures,
we will never knowhow importantandhowthreatened From fisheries to marinbased tourism, our ocean
is a vital souwe of livelihood, employment, nutrition and economic growth aing essential in balancing
our climate. Marine and coastal ecosystems are the first line of defencedceanstorms coastal erosion
and saltwater inudation andthey are among the richestources of biodiversity on our blue planet. Yet,
rampant marine pollition, ocean acidification and warming, destructive fishing practices, unsustainable
trade and transport, unplanned urbanisation, and inadequate @astd marine governance threaten the
health of our ocean and its capacity to nurture sustainable devetapm

Global commitment to sustainable development of the ocean

4. The 2030 Agenda for Sustainable Development, adopted by all United Nations Member iStat#.5,
provides a shared blueptifior peace and prosperity for people and the planet, now and inofthiure. At
its heart are the 17 Sustainable Development Go8BG¥ which are an urgent call for action by all
countrieg developed and developingin a global partnership. They recogaithat ending poverty and
other deprivations must gdandin-hand with strategies that improve health and education, reduce
inequality, and spur economic growthall while tackling climate change and working to preseove
oceans and forests

5. SDGwmber14A & (2 &/ 2y &S NIUES thed ofedns,Bels and mayirie tesources for sustainable
RSPSt2LIYSyléd 126 ¢S YIylFr3asS (GKS 20SIy Aa Ffaz AY
equality, economic growth, disastersk, sustainable consumption and production, climatarge and
terrestrial ecosystems. This document addresses many of these targets and related indicators. It does so by
providing guidance on integrating oceaglevantdata, including data on that statd the ocean, our use of
the ocean, our impactonthe®S+ y> Ada AYLI OG 2y dza FyR 6KIG 6SQN

1 Seehttps://sustainabledevelopment.un.org/?menu=1300
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The need for partnerships

6.

This document represents the contribution of more than 120 statisticians, ssigahd governance experts

from govenments, international organisations, universitiesetprivate sector and research institutes. It
shows a good example of the need for partnerships in addressing the global issue of sustainable
management of the oceamlo singleorganisation has the manta or the influence tamprove how we
change, benefifrom or protect the ocean. It requires collaboration across levels, countries, disciplines and
sectors.

Commitment to implementing the framework

7.

This document is onlthe starting point for a compreheivg statistical framework. It needs to be tested
and epanded. Several collaborators are working with countries on pilot studies and have committed to
integrate the framework into their research. Feedback from pilotamgl research will strengthen the
framework over time, so that it can be proposed as paraofinternationalstatisticalstandard.

The role of the partners

8.

The Global Ocean Accounts Partnership represents a commitment to improving, harmonising and applying
oceanrelated data in accordance waitinternational standards and in keeping with the 208§enda for
Sustainable Development. The Secretariat for the Partnership is hostheé Blobal Water Institute at the
University of New South WaleBhe UN Economiand Social Commission for Asia #relPacific ESCARs

a founding partner.

Several UN agencies have contributed to the document and are participating in pilot sE@{&AP initiated

the first Asia and the Pacific Regional Expert Workshop on Oceaniits in August of 2028During 209,

it supported pibt studiesin Asia and the Pacific (China, Indonesia, Malaysia, Samoa, Thailand, Vanuatu and
Viet Nam). ESCAP continues to lead on statistical development of the framework.

Contribution to the SEEA&Rision

10.

The UN Statistical CommissiwiNS¢ had asked EESAP and UN Environment to take the lead in developing
guidance for ocean statistics. This document will provide iapgtlearn fronthe revision of the System of
Environmental Economic AccountirEEA Ecosystem Accounting for 2020

Overview of the framework and document

11.

12.

The Ocean Accounts Framework adapts two international statistical standards: the System of National
Accounts (SNARaNnd the System of Environmental Economic Accounting (SHBAENA provides set of
recommendatios on how to compilenonetarymeasures of economic activity, including a set of coherent,
consistent and integrated macroeconomic accoulttalso provides and overview of economic processes,
recording how production idistributed among consumers, busises, government antbreign nations.

SNA accountare one of the fundamental building blocks of macroeconomic statistics forming a basis for
economic analysis and policy formulation.

The SEEA providesframework thatmtegrates physical environmental datdth monetary datafrom the

SNA, to provide a more comprehensive and multipurpose view of interrelationships between the economy
and the environment, and the stocks and changes in stocks of environmental assets; barigebenefits

to humanity. The SBEcontains internatinally agreed concepts, definitions, classifications accounting rules

2 https://oceanaccounts.unescap.org

3 https://seea.un.org/content/seeaexperimentalecosystemaccountingrevision

4 https://unstats.un.org/unsd/nationalaccount/docs/SNA2008.pdf

5 https://seea.un.org

Pagel4of 158


https://oceanaccounts.unescap.org/
https://seea.un.org/content/seea-experimental-ecosystem-accounting-revision
https://unstats.un.org/unsd/nationalaccount/docs/SNA2008.pdf
https://seea.un.org/

Version 0.8 | 16 December 2019 | not for quotation or circulation

13.

14.

and tables for producing internationally comparable statistics and accounts, which are interoperable with
the SNA. The SEE#n ke applied not only to data on fishagtks, but also to seces of lanebased pollutants

and the value of ecosystem services such as coastal protection and recreation. The Ocean Accounts
Framework is based on the principles, components and classificatiting SEEA and extends them, where
necessary, to better pply to the ocean.

The current scope of th®cean Accounts Framewoik to support the compilation ofpatially detailed
nationaktlevel accounts coverinfaritime zones subject to sovereignty or rwatal jurisdiction namely:
internal waters, theterritorial sea and contiguous zone, archipelagic waters, the exclusive economic zone
(EEZ)and/or the continental sheltHowever, the framework is also applicable to the compilation of global
accounts, recgnizing some conceptual challengesaitcountingfor activities inareas beyond national
jurisdiction(ABNJ)

This document is divided into five main sections:

0 1. Introduction to Ocean Accountsthis section introduces the components of the Ocean Accounts
Framework, including scientific asthtisticalfoundations.

0 2. Structure of Ocean Account3his section links the components to their foundations in existing
statistical frameworks and describes the recommended adaptations and extensions.

d 3. Process gdance for compilation of Ocean AccotmThiss® G A 2y aSN®BWSa | a | av
describes the recommended process for implementing Ocean Accounts, including setting priorities,
establishing a shared spatial framework among stakeholders and contgtiliag

0 4. Use and maintenance of Oceafsccounts:This section suggests other considerations including
producing indicators, data sources, policy and governance use cases, research use cases, and enabling
factors such as institutional, regulatory and legahieworks.

0 5. Research agenda for oge accountng: This section describes in more detail the areas in which more
work is required, such as establishing agreement on spatial units, ecosystem classifications, ecosystem
services classification, valuation appches, application of modelling amdmote sersing, and new
indicator development.

Implementation and finalisation

15.

16.

This document will be rewvésl on an ongoing basteroughout 2019and 2020 A stable zero draft will be
released in December 2019. The Gilbbialogue on Ocean Accounting (SggMNovembe 12¢15, 2019)
will review the results of the piloprojects results from consultations on this documemrind recent
advances in ocean accounting. Further, we hope to maintain and expand the expert groughent
foreseeable future to continuego test, expand and implementhe Ocean Accounts Framewodkn an
enduring basis

We encourage feedbaabn this document from everyone interested in sustainable management of the
ocean

0 Scientists(in the broadest sensef that word)are encouraged to teghe framework and address the
research agenda in their research. Do the concepts, classifications and methods work for you? If not,
how would you modify them3uggested reading: SectionsAL2 A 5

0 Statisticiansare enouraged to review the framework inas of producing official statistics. Does it fit
your user needs fonationally relevantstatistics on the ocean? If not, how could the framework or
document be improved8ug@gsted reading: SectionsA 2A 3A 4A 5

0 Multistakeholder working groups engaged in ocean managemeamée encouraged to conduct pilot
studies to test the frameworkSuggested reading SectionsAl 3
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0 Policy and governance expertsncluding government officials,are encouraged to aview the
framework in terms of its sefulnesdn effectively organizing and presenting reliable information you
need to make informed decision#/hat couldbe added to make this more useful for your purpo8es
Suggsted reading Sections A 4

Please submitomments, questions and suggestidoghe Global Ocean Accounts Partnership Secretariat
(info@oceanaccounts.ofg A comment form is provided atttps://www.oceanaccounts.org/technical
guidanceon-oceanaccounting2/.
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6 https://www.oceanaccounts.org

7 https://www.oceanaccounts.org/term®f-reference/

8 Dated6 July 2017. Sestps://undocs.org/A/RES/71/312

9 Dated 26 March 2018. Séd#tps://unstats.un.org/bigdata/bureau/documents/reports/atcom-201849th-report-E.pdf
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analytical products, technical services and capacity building initiativesighr knowledgesharing
products and fatforms, and to enhance data and statistical capacities
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implementation ofSDG14.
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stakeholder working groups to testlevant aspects of the accounts. date, related pilots have been
initiated by Australia, Canada, Chiialaysia, Samoa, Thailaadd Viet Nam.

d The Global Dialogue on Ocean Accountiruyn 1215 November 2019vasco-hosted by the Uniersity
of New South Wales (UNSW), ESCAP and thelidight Panel for a Sustainable Ocean Economy,
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1. Introduction to Ocean Accounts

1.1What are Ocean Accounts?

27. An Ocean Account is a structured compilatioof consistent and comparable information: mapmsta,
statistics and indicatorsconcerning marineand coastal environmentsjncluding related social
circumstances and economic activity. The general purpbdseich accounts is to inform and enable public
policy decisiormaking about oceans, and related analysis and resedifwéfunction of these @counts is
to providecoherentstructures for standardizing fragmented data producereliable integrated indiators
of interest to policy.Ocean Accounts are distinguishable from other compilations of ocemtated
information on the basis thahey are:

T organised by theOcean Accounts Frameworkwhich is designed to enhance the consistency,
comparability and coherence of oceaglated maps, data, statistics and indicators across social,
environmental and economic domains

T compatible withrelevant international statistcal standards and approachemcluding but not limited
to the System of National Accounts (SMA$ystem of Environment&iconomic Accounting (SEEA)
and Framework for DeV@pment of Environment Statistics (EB'%; and

T compatible with theFundamental Principles of Official StatistiésThese Principles were endorsed by
the UN General Assembly in January 2014 and are designed as a reference point for ensuring that
official statistics are fifor-purpose givertheir critical role in: policy decisiemaking in support of
sustainable development; and securing public trust in governdhthe Ocean Accounts Framework
promotes the application of scientific and international sands, as well as data quality and
coherence acros multiple frameworks.

28. Ocean Accounts are designed to suppmerent and holistic reporting and assessmesfithe wide range
of social, economic and environmental conditions related to oceans. This peyagective is intended to
be consistnt with the practical information requirements of decisignaking to achieve sustainable
developmentt which is defined for the present purposes in general terms as meeting the needs of the
present withoutcompromisinghe ability of future generations tmeet their ovn need3?

29. The Ocean Accounts Framework is distinct from related initigtlaegely due to it€omprehensivescope
and statistical foundationdt can bring coherengean environmentabperspectiveand a policy contet to
the many interpretéh 2 y & 2 F & 0. ft claSproSidea yoRevedtsagreed information base for marine
spatial planninglt can provide impartial evidence toonitor and evaluate ocearelated policieslt can be
used to develom staistical foundaion for monitoring reited SDGsFurther, it can be used to identify gaps
in our knowledge and help focus research on filling those gaps.

1.2 Overview of the Ocean Accounts Framework

30. Ocean Accounts are fundamentally a collectiormodounts (or modules) that are organisedniterms of a
conceptualframework These accounts may be implemented selectively depending on national priorities,
data availability and technical capacity. Overall the framevdascribes:

0 interadions between the economy and the @nsnment,

0 the stocks and changes in stocks of environmental assets (natural capital) that provide benefits to
people, and

16 https://unstats.un.org/unsd/nationalaccount/sna.asp
7 https://seea.un.org

19 https://unstats.un.org/unsd/envstats/fdes.cshtml

20 hitps://unstats.un.org/unsd/dnss/gp/feenglish.pdf

2L https://unstats.un.org/unsd/dnss/gp/FRev2012E . pdf
22 http://www.un -documents.net/ourcommonfuture.pdf
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0 social and governance factors affecting the status and condition of environmental asdedssciated
benefits.

31. The general strucire andgroups ofcomponent tables of the Ocean Accounts Framework are illustrated in
Figure 1below, and can be summarised as follows:

0 Oceanassets(natural capital} recording the physicatatus and condition, and monetary lva, of
marine and coastal environmental assets (natural cagitaludingminerals and energy, land and soil,
coastal timber, aquatic resources, other biological resources, water, and ecosygtehading
biodiversity

d Flows to economysupply and us®f ocean servicesincluding good%’): recording inputs from marine
and coastal environmental assets to the economy, includiceanrelated materials, energy, water,
and ecosystem serviceshdse inputs can be reoged in terms of physicajuantitiesand monetary
value.

0 Flows to environmen{residuals includingcosystemmpacts) recording in physical units the outputs
from the economyto the ocean environment including: solid wast&,emissions, water eragions, and
impacts on ecosystems.

0 The ocean economyand the economy recording the monetary valuef production, consumption,
accumulation, imports, and exports in economic secti@smed relevant to th@cean as well as non
market sendesin comparison to the economgf a nation. The economy is reflected in th®©cean
Accounts asusers of ocean services aadppliers of residuals (pollutantahd activities that affect the
ocean.

0 Governancerecording a range of information (phgal status, monetary value, and/omglitative
status) concerning collective decistiamaking about oceans, and the wider social and governance
context in which such decisions are made. Informatiecorded in governance tables includes the
status and/or alue of: protection and management2fOS+y SY@ANBYYSYyiT GKS a8
and services sector of the ocean economy; relevant taxes and subsidies; applicable laws and
regulations; health, paarty and social inclusion; risk and resilience; and ogetated technologies.

d Combined presentation recordinga & NB LJ2 NJof subnmtiRisiformation (physicajuantities
monetary value, and/or quidhtive status) and indicators concernitige flows of beefits and costs
(the latter broadly defined as maintenance and restorations costs, disservices and externdities
betweenthe ocean environment and theconomy. Thisformation includesut is not limited to the
share of Gross Value AddedGross Domestic Product attributable the ocean economy; ocean
resource rents; depletion, degradation and adjusted net savings relevant to oceans; contributions of
oceans to huma weltbeing (employment, sense of placéhat are not recorded in the SNAna
relevant information concerning lath, poverty and socidhclusion

0 National Wealth:recording summary information (in termsf physicalquantities and/or monetary
value) concerning a coun®yor other regiofd)dtock of ocean wealth including relevant stocks of
environmental assets recorded on a SEEA balance sheet; economic/finaseialrasorded on an SNA
balance sheett adzoaSid 2F SyYy@ANRYYSydlf | aaSiaagéedl G | |
criteria; the resairrce life of environmental assets; and relevant societal assets such as education and
health systems.

32. Whencompiled on a regular baside infarmation recorded irthese tables can support a wide variety of
decisionmaking processes concerning the ocgian example

BEc@ealSY ASNPAOSA:T Ay GKS LI ad 6SNBE NBFSNNBR (2 a aSaethiadSy 3I22RA
convention igmaintained inthis 8zA R y OS @ ¢XENIDAAS & OBY §f dzZRS& &GI22Raé o
2These costs are included in the framework in theory, but not dealt with in detail in the c@rédancepending further discussion.
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0 Strategic development planningincludingformulation of strategies and objectives feustairable
developmentofi KS 2 OSkty 20\ yif@dviediby a holistic accounting of ocean wealth, and
associated flows of benefits relevant sectors.

0 Management of ocean spacéncluding the designation and monitoring of protected areas, marine
spatial planningMSP) and integted coastal zone managemeih€ZM3°, and regulatory approvaénd
conditionsfor ocean activities and infrastructure, informed bywad understanding of thecurrent
and pastextent, condition and value of ocean ats€including ecosystemsnd flows & benefits
associated with those assets

0 Finance and investmenincludingthe design and allocation of taxes, subsidies and public investment
related to oceans, for specific economic sectors, social groups or locatidasmed byintegrated
accounting 6épreviousfinancial flows and the associated changes in social, environmangalbnomic
conditions.

0 Ocean analysis, monitoring and assessmercluding impact assessment, strategic impact
assessment, and benefibg analysis informed and contextualgdy the time series oitegrated
social, economic and environmental inforrwat recorded in Ocean Accounts.

Figurel. General structure of the Ocean Accowframework
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[Sub-section in Section 2]

25Marine spatial planning (MSBhd Integrated Coastal Zodanagement (ICZMjimto coordinate and balance the needs of several types of
activity within the same areaThese are distinct fromther approaches that focus on magiag specific sectors or specific are@@$N Environment,
2018)
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33. The Ocean Accounts Framework directly incorporates and is designed to be compatible with the following
international frameworks and standards comoig data and statistics:

0 System ofNational Accounts(SNA) is the international statistical standarthat countries use to
measure the economy. It produces a weatiderstood set of macreconomidndicators, including Gross
Domestic Product?

8 The SEEKentral Framework SEEACFJEis consistent with and enlarges the scopethe SNA. It
measures the contribution of nature to the economy by providing guidance on measuring the physical
guantities and monetary valuexf natural inputs (land, water, timber, minerals,ergy) in he country
(assets), their flows into to the economy (supply), their use in the economy (use), residuals produced
from their use and expenditures to mitigate impa®on the environment. The SEEA has been revised
twice since its inception in 1992ver 90 countries in the worlchave produced one or more SEEA
accounts. The most common are water, energy and land.

d SEEA Experimental Ecosystem Accoun{i8§B-EEAY adds to the SEEBF guidance on measuring
ecosystems as integrated asselmt provice benefits to people. It includes guidance on measuring
ecosystem extent, their conditions and the services they provide to people. TheERHAEBring
coherence ¢ various works on ecosystem services assessment by providing a standard dlassifica
eoosystems and ecosystem servicesuggestsa coherent approach to spatial units. It also provides
guidance on monetary valuation of ecosystems to ensure thesasares are coherent with the SNA.
The SEEEEAappliesa broader scope of valuatidghan the SNA or SEE®GF. While it provides guidance
on measuring the direct contribution of ecosystems to the economy (SNA benefits), it also provides
scope for measuringcosystem services that contribute tongterm ecological integrityfregulation
andmaintenarce serviceyand a broader set afocietalvalues €ultural servicep At least 30 countries
have produced SEEA ecosystem accouvitsst begin with establishing agreed maps of ecosystem
extent.

d National Spatial Data Infretructure (NSDBE Much work on SEE@FLand andSEEAEcosystem
Accounts relies on integrating spatiatd from multiple sources inside and outside governments. This
has led to the general recommendation (United Nations, 2017) that countries estabtisapaty a
NSDthat provides principles and processes for harmonising spatial dkatsome countries,iie NSDI
also encompasses a Marine Spatial Data Infrastructure (MiBDthers it is limited to terrestrial areas.

d TheFramework for the Development foEnvironment Satistics (FDES), provides guidance on a core
set of environmental indicators that hggoven beneficial to inform policy. It is designed to assist all
countries in articulating environment statistics programmes by: (i) delineating the esaidp
environment statistics and identifying its constituents; (ii) contributing to the assessment t&f da
requirements, sources, availability and gaps; (iii) guiding the development of multipurpose data
collection processes and databases; and (iv) asgisitin coordinatio and organisation across
institutions. Many countries use the FDES to organize stalgpublications and integrate themes of
indicators, such as energy, into SEEA accounts.

34. The Ocean Accounts Framework is also intended to be complenyetdathe following international
statistical frameworks and guidance:

T TheSendai Framework for Disast&Risk ReductiofUNISDR, 201%rovides several disasteelated
definitions, indicators, and priorities for action, and the Disaftetated StatistidedFramework (DR

26 https://unstats.un.org/unsd/nationalaccount/sna.asp

27 https://seea.un.org/content/seeacentratframework

28 https://seea.un.org/ecosysteraccounting

29 https://unstats.un.org/unsd/demographic/standmeth/handbooks/sesief103en. pdf
30 https://unstats.unorg/unsd/envstats/fdes.cshtml
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(ESCAR017) provides guidance on measuring disaster risk and impacts, as well lassic range of
disasterrelated statistics.

T COP 23 Ocean Pathw#&as recognized that the ocean is closely linked to climate change concerns.
The Integovernmental Pael on Climate Change (IPCC) provides substantial guidance on the collection
and organsation of greenhouse gas emission inventories from anthropogenic so(IREE, 2006)

The UNECE CES Task Fbare a set of key climate changelated datistics usingthe System of
EnvironmentalEconomic Accounting has developed a set of related keyawirohangerelated
statistics using the SEEA and other statistical frameworks. These indicators cover drivers of climate
change, emissions, impacts, rgation efforts ad adaptation activities.

35. A comprehensive measurement framework for Ocean Accountddeaolve byconnecting to and sharing
standards witlg these existing framework3.he current framework is a work in progeeandhe intert is
to integrate data consistenwith these frameworksbut wherever possible, in a apally-detailed manner
Knowing where assets are and where their condition is good or poor provides an important analytical basis
to support planning andlecisions on whre best to protect, rehabilitate or sustainably exploit ocean
resourcesOpportunities for further integration and extension are discussed irAghgendix 6.8Additional
ResearciQuestions) For example, bgoordinating thedisaster risk ad climate change communities of
practice, implementation of the Ocean Atmts would ensure that similar data are collected only once and
shared across tteecommunities. These dataclude butare not limited to: identifying coastal commities
and infrastructure at risk, delineating coastal and marine ecosystems, assessingkmg economic and
ecological losses, tracking ocean conditions and identifying priority mitigation measures.

36. For the purposes of this documettie termd h O S kfgfsttoaNgacdhat includess O2 F &G F £ ¢ | yR @
areascombined.

1.3 Scientific foundation of Ocean Accounts

37. Oceanscover M2 2NJ ocm YAfEA2Y &ljdad NB ({Af2YSGNB&RMRTFT (K.
that has been mappe$ about 3.8 kilometres. Maximum depths carcegd 10 kilometres (6.2 miles) in
ocean trenchesWe knowlittle about what existoon the seaflooy since less that 0.001 percent has been
biologically or geologicalsamplel. The oceans ctiain 97% of our planet's available wafgr.

38. Thevastness of the agan, both in surface area and in depth, and the extent of its unexplored anealse
it distinct from betterknown terrestrial and freshwater systemis embodies cycles argystems that are
sometimes separate fromand sometimes intimately linked to thosen land freshwater and the
atmosphere To explain the concepts used in the Ocean Accounts, this section reviews the basics of what is
known about the ocean, initiativde® measure andt and what remains to be understood.

39. In terms of the SEEA, there are many nuartbes are explained in this section. Ocean assets, whether
aquatic resource$SHEA-CF)or ecosystemgSEEAEA)may move in space over timand exist in three
dimensionsThe services theysupply and the benefiaries that use thenare therefore alsanulti-layered
and dynamic. The health of ocean ecosystems are influenced by ld@a$ed sourcege.g., runoff from
agriculture) marine sources (e.g., fuel spiltefin marine shipy as well agtmospheric sources (e,garbon
emissions)These impacts diffuse at different rates depending on currents, winds and Tilesslynamism
increase the uncertainty of the already sparse data availafile.collaborate with cean scientistspon-
scientists shouldbe familiar withthesegeneral concepts.

31 https://cop23.com.fij/the-oceanpathway/
32 https://www.unece.org/statistics/networksf-experts/taskforce-on-a-set-of-key-climate-changerelated-statisticsusingseea.html
33 NQAA: Where is all of the Earthwater?https://oceanservice.noaa.gov/facts/wherewater.html
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1.3.1 General concepts

40. The ocean is often divided into four mdasins Pacific, Atlantic, Indian and Arcti&. fifth basin, the
Southern Basin, is sometimdsadefined, based ame uniquecharacteristics of the waters flowing around
Antarctica.Each of thesenay befurther divided into sukbasinsbased on the presence of underwater rises
within a basinBasins vary in depth and in their level of geologitvitgt as a result afhe movement othe
underlyingtectonic plates.Ocean spacis also divided into vertical layers, defined by the profile (depth and
slope) of the floor and the amount of light that penetratesthat depth Classification of ocean space
therefore needgo consider not jst geographic location on the earth, but aihe depth profile (Figure?2).

41. Ocearbathymetryis variedlike terrestrial topographyandcan be thought of as an extensiontefrestrial
and river systeis. Fom the coastal plain to open ocean, the lagdnerallydescends underwatefirst to
the continental shelfthen to the continental slope, next to the continental rise, and finally to the relatively
flat area of tle ocean basinself (also known as treyssal plaif. The continental shelf the gentlysloping
area from the coast to the continental slopwhich is a steep drop offthousands of metersjo the
continental rise and thabyssal plain beyond'he widh of depth of tle shelf, slope, rise, and abyssal plain
varies depending on the ocean basiSubmarine canyons may cut into thentimental shelf, adding
additional physical and habitat complexifyhe flatabyssaplain of theocean bain may be broke up by
trenches(deeper areas) angeamounts(underwater mountains).

42. Since ocean water absorbs light, different depths have diffeaambunts of light reaching thensunight
penetrates easily down to about 200m in depth. This is calledepiipelagic euphotic, or sunlit zone
Between 200m and 1kmmin the mesopelagic¢ dysphotic or twilight zone, there isa rapid decrease in
sunlight penetrationBelow 1km is théathypelagic midnight, oraphotic zone, whichreceiveso sunlight.

This interaction of light and depth will impact the potential for photosynthesis and the biotic components
(e.g., plankton, fis) that may exist.

43. Like sunlight, temperature alggenerallydecreases with depth from the surface, but not at astant rate.
Temperatures in the sunlit zongbecause of the action of the sun, wind, and waves will follow trends (with
a lag) in the surface temperatures above. Below this sunlit zone the temperature drops off quickly; this
thermocline is the temperatue transition zone between the surface waters and the cooler bathypelagic
waters, where temperatures are relatively constafhe thermocline and, therefore, temperature gradient,

Figure2. Nutrients fall to light-poor depths, runoff from land and arérought to the surface by currents
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will vary depending on the season and the location in tbeaglocean systa; for example, an arctic system
may have little or no thermocline, with waters at surface and waters at depth at simifgreteatures.

44. While sunlight and temperature decrease with depth, pressure increases with depth with the weight of
seavater pushing dan from above. Pressures at depth can be hundreds of times the pressure at the
surface. This consequently creatsother constraint on biotic components of the system.

45. Evaluation of oceans cannot be done independienf consideration of ie adjoining costal areasand
habitats Coastakstuariesare important interfaces between terrestrial, freshwatand marine sgtems,
supporting organisms such as mangroves, crabs, sheliésigrassesand various fish species, that thrive
in the charging tides andmix of freshwater and saltwaterCoral reef and lagoon complexes provide
additional habitats and feeding groundsrfmany and varied marine species, ranging from the corals
themselves to sharks to sea turtles to a diverse assemblage dffedties Estuanne areas aralsooften
densely populated by peoplgiven the historic and ongoing value of coastal locationdodfsources and
trade. These concentrations of peopleave varied and complex relationships with the coastal area as well
as he more remotemarine areas

1.3.2 Components of the ocean environment

46. Ocean environments are composed of babiotic (non-living) and biotic (living) componentsof coastal
and marine environmentshe interaction of these components plays an important mlgetermining the
dynamics in amrea of the ocean.

47. Abiotic components of the oceamnvironment includemineralsand nutrients water,surlight, and gasses
More broadly other physical features like wavesurrents, temperature and presste may also be
considered abioticconditions The quantity and quality of abiotic factors can influn the biotic
components througltphysical, chemical, and biological processes.

48. Biotic components of the oceamncompasshe multitude d plants and animals, from microscopic plankton
to megafaunawhales, that interact with and utilizéne abiotic components in different ways.

49. These componentsinteract in systems (gephysical, atmospheric and ecologicaljhich are key to
understanding oeans for accountinfpr stocks and flows. These systems also interact with the human social
and economic system.

1.3.3 Geophysical and atmospheric systems

50. Understandingglobal ocearcirculation patternsandthe combination of surface and deep tea currents
isessential to understaridgoceandynamics. Surface currents transfer heat from the equator to the poles.
Deep water currents move dissolved gases and nutrients from the surface to deep waters. Currents support
the food web by bringing nutents (like nitrggen and phosphorus) anfibod supply to locations that
otherwise would be nutrientimited. They also help move aquatic life around.

51. Surface circulatiorpatterns, whichgenerallymove the top 100 meters or so of the ocean, are driven by
winds, saheytendto follow the direction of trade winds until theptersect witha continent. An interesting
feature of surface circulation patterns is thaater inthe western side ol current system (e.g., in the Gulf
Stream)tend to mo\e faster thanin the eastern sie of currents®*

52. Thermohaline circulation driven by temperature and salinity differences leading to higher density of
surface waters at the poles, moves masses of water vetieedd then horizontally at depth across the

34Below about 100m, the water is denser and generally does not mix with the surface, othenthartibal circulation at theoles and upwelling
areas. This barrigs called thegpycnocline Intermediate and deep currents are driven by this vertical &t@an.
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global ocear?® It takes about500-1000 yearsfor water to complete the movement in thermohaline
circulationsince it isnuch slower than surface curreniBhese currentpull oxygen CQ and nutrients down
with them to be redistributedto deep waters andaround the glbe. When these currents encounter
continental marginr (in a more localized mannesgamounts this causesupwelling, which bringghe
deeper, colder, nutrientich water to the surfae. For example, upwelling occurs tme western coast of
South America, where this process supports important fishing areas.

53. Chemical cyclesare also important for the marine environment, because of the transformation of
compounds into form that are avadble for uptake by phytoplanktonmicroscopic marine alga#e base
of the food web). Nitrogen gas fixed (converted tobiologicallyuseable form)by certain species of
photosynthetic and nofphotosynthetic bacteria-or example, lte amnonium ion is a rare accessible form
of nutrient and is taken up by aquatic microbes, such as phytoplankton or microalgae. Nitrification also
occurs to convert ammonium to nitrate, which is also one of the more common forms of nitrogen taken up
by marine mgrobes. The orgasms take up the nibgen and it therefore becomes either particulate organic
nitrogen (PON) or dissolved organic nitrogen (DON), which can thenrbmegalsed back into ammonium.

54. Carbon dioxide @Q) is taken up by the oceanby diffuson or through he fixation of carbonby
phytoplankton The diffusion ofCQ into water has important impacts on ocean chemistiter forming a
weak acidwith plentiful B0, this compounddissociates intdicarbonate ions and hydrogen ian§he
hydrogenions decrease th pH of the ocean anteduce the available supply of carbonate ioMarine
creatures, such asnolluscs corals, anctrustaceans, makase of the calcium and carbonate ions to form
shell structures.

1.3.4 Ecological systems

55. The @nvention onBiologicalDiversity (CBDHefines arecog/stemas a dynamic complex of plant, animal
and micreorganism communities and their ndiving environment interacting as a functional utfiDcean
ecosystemsand their conditionscan be more complex and dynamic therrestrial ones There is no
accepted standard classification of ocean ecosystems or agreed measures of their coSditibon 2.3
suggests starting points for msaring these an&ection 4.2.2ecommends a core set of ocean statistics
that capturesthe complexity anddynamism of the ocean.

56. Organisms fulfil different roles within the ecological systé&ruseful way of grouping species istimphic
level, their positionin the food web At the base of the food web are the producers, thigroscopic plarg,
or phytoplankon, seagrass, and algé#eat, like most plants, convert sunlight and £@o carbohydrates
and oxygerby photosynthesisThe primary consumers, such amplanktonand herbivorousforagefish,
operate at the next level of the trophic sitture. Forage §h, also known as prey fish, likewise provide a
meal for highetlevel predatory fish and birds, which eventually provide a meal, and energy, to top
predators The exact structure and number @fiels will vary based on the location and ttategorization
approach used. Since energy is lost at each step in the trophic structure, there are fewer top predators than
primary consumers and fewer primary consumers than produdgasteriaand marine fugi engage in
important functions, such as nuént cycling andlecomposition of organic matteMarine food webs can
be quite extensive and cover large distandeseat White Sharkaretop predators andare known tatravel
over4,000 km in an open ocean.

57. The type of life present in a given area oétbcean reflectshe interaction of the ecological system with
geophysical and atmospheric systems and constragitged to the penetration of light to ocean depths.

35|n the Arctic and Antarctic, the colder waters sink and slowly flow back towardsjtieta, where mixing with warer waters eventually enables
the waterto rise back to the surface.

36 CBD definition of biodiversity from Article 2 of the Convegt y* WabilityZalmong living organisms from all sources includintgy alia,terrestrial,
marine and other aquatic ecosyshs and the ecological complexes of which they are part; this includes diversity within species, between species
and of ecosystens ¢
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58.

59.

Most of the ocean lifavith whichwe are aimiliar, as well as the important phytoplankidase of the fod
web, lives in thesunlit or eipelagiczone. The deeper waters of the twilight and midnight zones have less
well-known species and develop adaptations to lower light levels and higher pess@rganisms rove
within and ketween zones for both feeding arid escape from predation. When organisms in the upper
zonesdie, their remains fall to deeper waters, where thapvide nutrients tathoseliving below.

Apart from light and its rolen ecolajical systemghere arealsoclear impacts of thehemical and nutrient
cycles noted aboven the ecological systertQ that is fixed into carbon by phytoplankt@mntersthe food

web described abovewhere it also has the potential wupport higher trofic level specie Increased
nutrient availability through conversion into bioavailable forms and upwelling can fuel phytoplankton
growth and support a spatiaigomplexfood web system. Currentslsodistribute seeds, eggdarvae and
adultsthroughout the ocean

The interaction of the topography with geophysical and ecological systems canloeste K 2 (i ageas? G ¢

of high biodiversity. Seamounts in deepa environmentdpr example can provide a habitat for clustering
of plantsand animalge.g.,fish, musselscorals sponges Their raised topography intersecting wititean
currents provigssimmobile organisms with a ready supply of passing food and nutrients.

135

60.

61.

62.

63.

Ocean society and economy

Coasts arehome to a larggoroportion of the global populatio® & G A YI 1S4 &dzZ33Sad GK
population lives within 100 kraf the coastand this number is expected to increase in the coming decades.
This averagdidesdifferences in coastal popuian density acoss countriesby some estimates, coastal
populations arethree timesthe world averaggSmall and Nicholls, 2003)his densityorings advantages
related toaccess t@woastal and marineesources, recreation, and trapart, but alsodisadvantages related

to sea level rise risland exposure to coastastorms

Major components of the oceamarketeconomy include capture fisheriesguaculture ,use of waters for
shippindtransport, offshore energy lfoth renewable ad nonrenewable), mineral extractiongoastal
recreation and tourism, andoastal poperty. Offshore renewable energy development (e.g., wind farms)
has gained increasing traction over recent years, as exgmoitation of marine mineral and geatic
resources.Coastal and marineotirismis projected to continue to increase over time, which will likely
increase pressuref@emand for land, water and energy as welliapacts of pollutants and ecosystem
damage)n oceanareas.

Goasial and marine environmentalsoprovide non-market kenefits such aghe waste mediation, carbon
sequestrationthe enjoyment of walking along the beaemd the knowledgéhat oceanecosystemsand
their iconic speciesare healthy These are rarglincluded in overall estimates of the oceaconony but
should not be ignoredncorporating these broader valués however, one of the objectives of ecosystem
accounting.

The conceptof the Anthropocene or the era ofhumans as thariving force & OKF y3Sa Ay
climate and environmentrequires a consideration of soedzological systems and their feedback loops.
The ocean environment is not immure the significant role of the human population in nifydng its
structure and funtion. Increasing extraction of fishsingocean space for energyoductionor aquaculture
developmentand increasing pollutioare examples of thhumaninducedalterationsof the ocean syems.

An accainting structure will assist in tracking changes resulting from thgeessuresand making
appropriate plans tananage them

1.3.6

64.

Initiatives to measure and assegbe ocean

Humans have studied the ocean realm for centuries. Recent advancesaim i@searchéchnologies have
centred on Fourth Industrial Revolution (4IR) and are changingocean scienceollects and analyses
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data. Improvements in scientific research methodologies are being unlocked through new ocegicspb
remote sasing, big dataanaliticsand modelling, machine learning and automated analytic technologies.

65. Given the multiple interacting systems ofiet ocean andits complex interconnections, integrated
assessmenhas gained increasing tran over the passeveral decades. These assessments generally
gather information on a set of indicators (of both the natural and human systetineir real and/or
projected changesand may also include an evaluation of the drivers of changes of theatodi¢using a
DPSIR frameworkBelow are some examples of assessment approatia¢sncluded the ocean system

66. In the early 2000s,he Millennium Ecosystem Assamenf’ convened experts from around the globe to
evaluate the status and trends of ecosys&iincluding costal and marineand the implications for human
well-being. Findings fronthe synthesis reporincluded rapid and extensive change of ecosystems by
people substantial and largely irreversible loss in the diversity of life on Eathstantial net gainsin
human wellbeing and economic development, but tte growing costthrough degradation of many
ecosystem servicesnd increased risk ohon-linear changes, and the exacerbation of poverty for some
groups of people. These problems, usleddressed, wilkubstantially diminish the benefits that future
generations obtain from ecosystemgspecially coastal and marine ecosystems

67. The UN convesd a group of experts to conduct the findtorld Ocean Assessméfjtthe final report was
released ir2015. Key fingigs from the assessment include the substantial threat from climate change for
oceans (e.g., increased deoxygenation, increased acidifijatize determination that the exploitation of
living marine resources is not sustainable in margations, and in®asing pressures on biodiversity,
particularly in places where biodiversity hot spots and humans intersect. The report also found tleat ther
is increasing demand and potential conflict in the use of ocean space and that the increasilagipopund
use d agriculture is increasing the waste flows into the coastal and ocean environfrfenteport(Chapter
9) highlighted the potential of th&SEEA ttharmonize data and to linkcean sciencé economic decision
making.

68. In 2019, thelntergovenmental Panelon Biodiversity and Ecosystem ServicéBBEYP published an
assessmenf of the status of global biodiversity and ecosystem servitasir keyfindings indicated that
direct exploitation, mainly through fishing, had the largest relative impamature in narine systems and
GKFG OtAYIFGS OKFy3aS A& GSEI OSNBIGAYy D Sihgréey 6L Ol
highlighted the intesection of loss of nature and its benefits witie incidenceof poverty.

69. Manylocalized integrateagcosystem assements have also bearonducted such as those conducted by
NOAA on the California Current systénthe Gulf of Mexicth, the Northeast She#f, and the Alaska
Complex®, by UN Environment for the MediterranednCanada for its marine coatand Australia fo
the Great Barrier Re#f A common thread among these assessments is that the rate of chaingesiasing,
and that research is required to fill data and knowledge gaps.

70. The above synopsis identifies thae oceanis changing, humaruse of the oceaiis changing and thevay
we measurethe oceanis changing. Tracking these changes hnking them tosocietalvalue systems
provides an important understanding if of the impacts of thehanges on ocewassets and the resultant
flows of goods and servis& N2 Y &dzOK | aaSiad ¢KSNB FNBE | ydzyo SN
which the condition of systems can be assessed, including for example the Ocean Health Indeg, and th

37 https://www.millenniumas&ssment.org/en/index.html

38 https://www.worldoceanassessment.org

39 https://ipbes.net/globatassessment

40 https://www.nwfsc.noaa.gov/news/features/california_current/index.cfm

41 https://www.integratedecosystemassessment.noaa.govioers/gulfof-mexico

42 hitps://www.nefsc.noaa.gov/ecosys/currerttionditions/

43 https://www.fisheries.noaagov/resource/data/2018ssessmentieepwaterflatfish-stockcomplexgulf-alaska

44 https://web.unep.org/unepmap/whewe-are/ecosysterrapproach

45 hitps://www.nrcan.gc.ca/environment/resources/publications/impaeislaptation/reports/assessments/2016/18388
46 https://www.environment.gov.au/marine/gbr/comprehensivstrategicassessment
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IUCN Red Lisif Ecosystems. These alowgh NOAA- developed indicators targeted aimed at tracking of
ocean asset changes can assist in informing important condition indicators for ocean asset accounts.

71. Looking to the future,tie IPCC recently releaban assessme@ ¥ K S  aQryGsPHerng in B @hBRnging
/ £ A Y¥ WihBIE used new data to demonstrate the acceleration of ocean warming, sea level rise and
acidification and likely future scenarios.

72. More broadly, TEEB @'he Economics of Ecosystems @iddiversity)planned initiative for Ocears and
Coast®® dwill seek to draw attention to the economic benefits of ocean and coastal biodiversity and healthy
ecosystems and emphasize the unrealized benefits of preserved and enhanced whole ecosystem structures,
functions and processes to the well-being of humans and nature€ X

1.3.7 Keyscientificchallenges

73.¢KS 20SlIyQa @lFradtySaa Ay adaNFIFOS | NBI Iy Eiscis&dli K =
above makes it a challenge for advancing scientific understandihgre are several ways we can make
progress in advancing our understanding of tloean system.

74. Key to better scientific understanding of the ocean wilbodressinglata gapsWhilke there are global data
sets that can provide information on certdimdicators like temperature and chlorophyl concentrations,
lessdata are available at smaller scalesndthere are fewglobal dataset G Kl & SEGSYR 065t 2
surface. Fisheries data are available on a global fevekrtaincommerciakpeciesbut these data are not
tracked in a consistent manner and data on speci¢srattions remai limited. There is also relatively
limited data on how changes atosystenextent andcondition measures (e.g., area of mangrove habitat,
water temperature) will lead to changes in biomass of aquatic organihese latter relationshipaould
be important for understanding how identified trends in accounting system components may be ased t
project potential future changes in the ocean system.

75. Data and knowledge gaps also limit the applicatiosamfialsciences, including economics,n@nadng our
cdlective impacts on the ocearror example, studies are only recently emerging onlihies between
ecosystem services arile well-beingof diverse beneficiariesdr example, HorceaMilcu et al,, 2016).
The SEEA Ecosystemsision proces* has initiatedthe development of new approes to measuring
asset valuethat includeocean ecosystems

76. Since the oceans involve an interaction of génysical, ecological, and human systems, there is an ongoing
and pressing need foconnectng knowledge across disciplines, particularlyy developgng a common
accounting framework. While the accounting systetone will not provide the answergo research
guestions (i.e., analysis will be needed), a collaborative, interdisciplinary appessires that an
appropriate and inclusive set of metrics or indicators are being trackedistently and coherently

77. The complexity of the interacting systen@nd their associated indicator&) the ocean environment
creates substantial challenges inadieg with uncettainty, interpreting unexpected trends and relationships,
and developing future projections. Advances in coupled eccleghinomic modelling, particularly in
fisheries and climate research, will provide guidanocevialuating bespracticesfor modelling cata and for
dealing with the cumulative effects of uncertainties generated within individual modelled systeiss.
hoped that the scientific community will contribute to the development and application of ti@ssan
Accourts by alvising m appropriateclassifications andondition indicatorspy helping to understand the
role of ecosystem processes in providing servicesbgridterpreting the results of the accounts.

78. An additional challenge is to collect the requiredst amount ofdata with limited financial resources.
Global efforts are underwafgeeSection 4.2to maximize the effectiveness of ocean observing systems for

47 https://report.ipcc.cdh/srocc/pdf/[SROCC _FinalDraftillReport.pdf
48 http://www.teebweb.org/areasof-work/biome-studies/teebfor-oceansand-coasts/
49 https://seea.un.org/sites/seea.un.org/files/discussion paper 5.3.pdf
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collection of consistent, global data sets. Improved technologieseéhbtince the capabilitiesf tracking
ves®ls and species may also prove beneficdteans Accounts are designed to provide a relatively
seamless data integration framework, specifically tailored to support accountable degisiking.
ESCAP/GOAPis addressing some of the n#®for global dataselection and integration using the
framework by producing an inventory of global data and proposing a global map of ocean ecosystems both
consistent with this framework.

1.4 Statistical foundation of Ocean Accounts

1.4.1 An accounting perspective

79. We allencounter the basic principles of accountingimr daily lives Our bank accourdrecord the opening
balance at the beginning of the month, withdrawals armapbdsits over the month anche ending balare
¢CKS 2LISYyAy3 oFftlyOS Aa 2dz2NJ aFAYLFYOALf |aaSdéeés oAl
assets. If withdrawals and deposits are in foreign currencies, these are first converted to a common
currency. If the opening iance, minus WhiRNJ ¢ f 43X LJ dzda RSLI2aAda R2SayQi
then some item has been miscorded or miscalculated Our financial books should balances should our
accounts for natural capital

80. Withdrawals 6r our monthly mortgage payents is an invey Sy & Ay 2 dzNJ & LINR RdzOSR
recorded in a separate account. If our hosaee not welkmaintained,their value may decrease. The value
of our cas depreciatesover time.Both may have substantial Lidities in terms of mainteance or repair
costs.OdzNJ ay S ¢ 2 NIi K¢ A & anil KaBilities BRequlayfreviewing ou adzeidnts tI&fS ( &
our net worth is increasing or decreasing.

1.4.2 Accounting for the economy and the environment

81. Environmatal economic accountingbaly 0Sa yoR2 i dazeB @& S6 G SNY al 002dzy G Ay 3+
financial accountingstocks and flows of environmental assets are also accounted for in physical terms. An
Gl OO02dzyiié Aa | adzyYl NEB assdtsqdpehingstbck, adidi sk rEdNdtidhsCIGsiNE Yy Y S
stock) or their flows into, within or out of the economy (suppigeof natural inpus and residualsthe left
overs: pollutants and wastgs

82. To manage our impacts on environmental assets so that pineyide benefits into the fture, we need to
measure thdocations andjuantities of those assets, their additions and reductions, their conditions, their
benefits to people and what people are doing to improve or degrade them. Accoynimgples highlight
the need to account foall assets andlkflows. They also require us to convert to standard units, apply
standard concepts, such as pricing, and work within specified accounting periods.

83. The environment is an asset that contributegedtly to economic production, buinore soto other
important aspects of life on eartlish are important economically, but also socially in terms of nutrition
and culture and environmentally as part of the complex ecosyst&ime anount of fishharvested may be
more than thecapacity of thestock to reproduce, thereby depleting the asset. Pollution and other human
FOGAGAGASA YIF& |faz2 RS3NI R®ircapsdy toFpkodidé ecanorii¢ andisaclalii a =
bendfits. Similarly, the pollutionmay decrease¢éhe ocea®economicvalue butwill also harm the quality of
life of life of affected peopland the capacity for ecosystems to function

1.4.3 Building on existing frameworks anstandards

84. Data on environmental assets and their betefo people cora from many sources and are collected using
different definitions and classifications. Measurement frameworks help to standardize thesexdtats

50 Seehttp://communities.unescap.org/node/144/view
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85.

86.

87.

sectors, disciplines and courds. Fortunately, we have existing statistidahmeworks that we ca build on
to help standardize data for the ocean

The SNA records revenues from extracting, harvesting and capturing natural resources (mining, agriculture,
forestry, fisheries, watesupply, energy supply) in monetary terms. These natim@lts to the €onomy

are, in turn, sold to and used by other economic sectors. To do this, the SNA is based on clear classifications
of institutional sectorgindustries)and institutional units (bugsesses, governments, householdsid clear
definitionsand measures afevenues, costs, prices, imports and exports. GDP, the measure of economic
production by resident institutions, is one headline indicator that the SNA produces. Another is balance of
tNF RSE (GKS RAFTFSNBYOS 0 Séxpdts YhedA cdd alszyieiusdd 0 frackiayski® NI a
but normally focuses on assets with economic value: fixed capital (buildings, equipment and infrastructure)
and financial capital as part of the Natal Balance Sheet.

The SEEEF records environmentassets and thddws of natural inputs, products and residuals in physical
and monetaryterms, applying the same concepts, definitions and classifications as the SNA.

SEEAEA builds on the principled the SNA and SEEX to better measure ecosystemsiategrated

asses> UKSANJ O2yRAGAZ2Y YR (GKS &ASNWAOSAE (KSe& LINPOJAR
recognizes that the ocean is more than a source of fish; it is also importamdstat protection, carbon
sequestration, climate reguiimn and recreaibn, among others.

144

88.

89.

90.

91.

92.

Integrated physical and monetary accounting

Recording the stocks of environmental assets in physical terms can support the measurement of the
economicvalueoff K2aS aG2014ad ¢KS {99! I UmbduicdséGnadngdsBflafidb ! = &
2F Iy SO2y2YAO GSNNRG2NE GKFG Y@ LINE QJARSEFpRE 2 dzNJ
1.48).SEEACF asset accounts record the opening balancditiads and reductions, and closing balance.

These principle can be appliedo mineral and energy resources, land, soil, timber resources, aquatic
resources, other biological resourdgsops and livestockgnd watep™.

Flows of theseenvironmental asset® the economyare recorded as supply and use tablgspply tables
in physical terms, recording the quantities extracted, harvested or captaretiwhich instutional unit
(including imports) supplies that natural input. Than be linked back to the aset accounts as reductions
or additions.Use tables in physical terms, record the flows of products within the econ@ng which
economicunit (induding exports) uses that natural input

Supply and use tables in monetary teroan be comparedavith the values of transactions recorded in the
SNAAsset accounts can tell us whether and why the asset is increasing or declining. They can also tell us
something about how long that asset is expected to last, gittenanticipated supty (from the suply
tables).Comparing physical and monetary tables can reveal inconsistencies in the accounts. For example,
the SNA may undercount the contributions of srsaiile fishers or household production because of under
reporting. From the assetccounts, we magee a reduction in stock that is not reflected in the monetary
supply tables. This may be a sign of unreported or illegal activity

The SNA and SEEAK accounts are generally produced for administrative atéas is, for a country or
state, without further spatial detail. There is also no recordinghef condition (aality) of the asset or
product. For example, water supply and use accounts generally record theytztatity of watersuppied
to the country in cubienetres, without regard for the quality of the water supplied.

However, the locationrad condition ofan ecosystem affects its capacity to provide services, the potential
for people to benefit from it and the impact of people on it. Therefore, ecosystesouats are based on

51 Monetary asset acamts for water are not defineth the SEELF. Since water is often considered a public good and sold at below the cost of
production, the NPV approach would generate a negative rent.

Page33 of 158



Version 0.8 | 16 December 2019 | not for quotation or circulation

spatiallydetailed data, including data on the condition of thomgosystems andhe location from which
services are provided.

1.4.5 Ecosystem accounting

93. To compile, integrate and analysspatial data from several domains, SEHHBAIntroduces aspatial
framework based on a hierarchy of spatial statistical uaidan ecosystem absification(seeSection 2.).
Together, these form thbasis of the Ecosystem Extent Accqumtich maps ecosystems of different types
(forest, grassind, mangrove getc.). Ecosystem Condition Accounts and Services Sémugunts applyhe
same spatial framewortacilitating the overlaying of data from these@unts

94. Ecosystem ConditioAccountscompile quality measures with respect to a reference ditbon. That is,
variables, such asneasuresof species diversitgre converted into indicators by comparison with a standard
such as thespecies divisity ofthe same area in the past.

95.902a28aiSY aSNBAOSa I NB da 02y i Nusediietchgfgandbkdr ium&hO2 & & 3
I Ol A @niteill Mation$2017 p68). There is no international standard classification of ecosystem services.
However, he SEEEcosystemsevision process is developiagdist of conmon, widely avdiableecosystem
servicesSeeSection 25.3.

96. Ecosystem Services Supply Accounts record the provision of ecosystem services by @iffesgstem
types. Thesemay be aggregated froramall spatialunits or disaggregated fronmational statistics For
example,i KS LINR @A & ARy RFNKISI ACrepdhfuERimmet dyiom Ppldt-level dataor
national timber productionstatistics could be attributed to all forest aress designted for timber
production.

97. Ecosystem Services Use Accounts record theofisscosystem services Myeneficiaryeconomicunits:
households, businesses and governmehmisperience in disaggregatibgneficiaries spatially and by sub
populations (such as higlow income) using th&6EEAEA is limited. Isintended that the mplementation
of OceanAccountsin national pilots will help develop common approaches to accomplishing this

98. The SEEEEAemphasizeghat ecosystemscan have valuebeyond their contribution toshortterm
economic production. These are reflected in the classification of ecosystem services, which contains services
d3dzO0K a4 aFf22R O2yiNRfé¢ | YR aOKI NI OMSNOAGSiarbamw {2 7 4
is limited potentialto marketsuchservices, they are generaltyeasuredonlyin physical terms. The SEEA
EEA suggests monetary valuation be done in a way that is consistent with the SNA.€Kchtisge values
' NB a0 keg thaé reflddtthe price at which ecosystem servicesdaecosystem assets would be
SEOKIY3aSR 06S8SG6SSy 06dzé SNJI IUyitRd Natidris,f 261X 7) However, YekeNt] S G S
discussions on the SEHZosystemgevision suggest that futureevsions will inlude guidance on
appropriate methods fomeasuring and applying nemarket or welfare values.

1.4.6 Extensions for ocean accounting

99. TheOcean AccountBrameworkadapts and extends theoncept®f the SNA, SEBF andSEEAEAo apply
better to the oceanlt indudes additional guidance on:

T measuring theocean economyandgovernanceare not addressded in the SNA or SEEA
ocean spatial unitsand ocean ecosystems typesvhile maintaining consistency with SEER Land
Accounts, and SEEZEA EcosysteBxtent for terestrial and freshwaterecosystems;

T spatially detailedphysical supply and use of oceaelated natural inputsfrom the SEEARsuch as
energy, metals and mineralaquatic resourcgs

T spatially detailedinformation on sources ofresidualsfrom the SEELAF, especiallyjand-basedwater
emissions and solid wastes,
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T spatially disaggregatethformation on expenditures orenvironmental protectionfrom the SEEACE
and

T further disaggregation b beneficiaries of ecosystem servicesrom the SEEAEA by type and
location.

1.5Practical relevance and utility of Ocean Accounts

100.0Ocean Accounts are designed to be relevant to and practically useful for the development of ocean
sciences$? national statistial systems, aneévidencebased governance of oceans. The rationale for their
use in these three contexts can be summarised as follows

1.5.1 The scientific rationale for Ocean Accounts

101.Modern ocean science is characterised by increasing mian complex andtgescale datanputs, and
by a proliferation of distinct expert communities operating within and between the broad domains of
physical, biological and social research. In this copteatOcean AccountSrameworkcan provide a useful
means to:

T Integratedata and statisics across disciplinest provide a conceptual structure for the integration
and/or coherent presentatiorof data and statisticconcerning marine and coastal environments,
social circumstances and econanaictivity.

T Providea more hlistic understanding of complex system$he integrated and coherent nature of
information within the framework provides a foundation for holistic analysis of complex and
interlinked social, environmental and ecan@ phenomena andénds.

T Communicte science to decisiemakers As noted previously, Ocean Accounts are specifically
intended to inform and enable public policy decisimaking about oceans, and related analysis and
research. They present multiple outputé oceanrelated sientific reseath within an overarching
structure that is compatible with existing national accounting processes and standdmdssupports
(1) communication with a wider range of decisiomekers (forexample macreeconamic decision
makers who do not typically engage directly with environmental science)(2rte public legitimacy
of scientific information by subjecting it to the rigour of natiostdtisticalprocesses andccounting
principles.

1.5.2 The statisical rationale br Ocean Accounts

102.Environmentaleconomic accounting has been conducted inrd®@ countries over the past 35 years. At
least 60 countries regularly produce one or more SEEA account. These have focused on accounts seen as
more technically fasible or immeditely policy relevant: water, landenergy and waste Ecosystem
accounting igelatively recent, so fewer countries have attempted thefhe estimated 29auntriesthat
have produced ecosystem accoatiave generally focused onrtestrial and feshwaterareas The open
ocean as a land covéype was not includd in the SEEEF and had only been added to SHHEA in the
Technical Recommendations issued in 2017. However, the-SBEAQA NXa Sl NOK F 3SyFR
developirg guidance for rrine ecosystems.

103.The focus on terrestrial and freshwater ecosystems may a#s@been for technical feasibility and policy
priority reasons. There had been little experience in broadly measuring the ameaits importance to life
on eath is still notwell understood. However, with the advent of SDG14, the need to measumtidition
of the ocean and its importance to people became a priority for official statisticRemee countries had
already been extending the concepts of the SEF and SEEAA to the ocean In the absence of statistical
guidance, they applied differérapproaches and made different assumptiehd/NVhile these constituted

53 Defined broady, including all relevant pisycal, biological and social sciences, and interdisciplinary activities connecting these disciplimainsdo

#C2NJ SEF YL S5 {Méasuiiry &dpdyShein Gbdds/andSlergisitpd://www150.statcan.gc.ca/nl/pub/1€01-x/16-201-x2013000
eng.htm), which included biomass extraction from the ocean, dependafi@dastal communities on fishing. See also Australia Bureau of Statistics
accaunts for the Great Barrier Réénttps://www.abs.gov.au/AUSSTATS/abs@ .beflkup/4680.0Main+Features12017?0penDocuent
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valuable experimental experiences, none were sufficiently broad to encompass all the coexgressed
in SOB14 and other oceainelated publicpolicyobjectives.

1.5.3 The governance rationale fobceanAccounts

104.At local, national and international scales, oceans governance pro@esesreasingiexpected to deliver
a wide and balanced range of social, momic and environmental objectives. At the international level, all
countries have committed since 2015 to achieving the 17 Goals and 169 Targets recognised in the 2030
Agenda fo Sustainable Delopment>® These Sustainable Development Goals (SDGs) agelt3 aglate to
diverse challenges in particular: poverty; hunger; health and-lggtig; quality education; gender equality;
clean water and sanitation; affordable and clean gyerdecent workand economic growth; industry,
innovation and infrastructurenequality; sustainable cities and communities; responsible consumption and
production; climate action; life below water; life of land; peace, justice and strong communities; and
partnerships fo sustainable development. SDG 14 establishes a commitmentt® y & SNI@S | y R & d:
dzaS GKS 20SlIyaz aStra IyR YINRYS NBaz2dz2NOSa 5F 2 NJ & dz
105.At national and local levels, a growing number ofimtnies have esblished policies and programmes
designed to accelerate sociahd economic developmerand protectionof their coastal and marine
environments Most coastal and island nations designate marine protected gid&as)and many actively
engag in marine spaal planning(MSPy’ Some of these characterise the environmes a critical
SO02y2YAO | 448Gz O2yaradsSyid éAiGK GKS SELX AOAG NBO
and economic development depends on the sustainable mamagmt of our plaS (G Q& y I G dzNJ £ NB 2
106.These governance objectives createnthnd for holistic and integrated analysis of ocdmsed
development, informed by holistic and integrated evidence including the evidence presented in Ocean
Accounts. This demahnis reinforcedby a range of international political commitments to develop
environmental valuation and accounting, including for oceansekample SDG 15.&alls on all countries,
08 HAHNX (G2 aGAYyGS3INIGS SO2ae aiafYocal pjamng, adveldpheadtS N& A G
processes, poverty reduction strategies an@& dzySD& 01D f f a 2y Fff O2dzy i NA S
on existing initiatives to develop measurements of progress on sustainable development that complement
gross domest product and spport statistical capacityp dzA f RAy 3 Ay RS@GSf 2LIAy3a O2d

107.An initial linkage betweethe Ocean Accounts Framework a83G14 and other ocearlated targets and
indicatorspresented inAppendix 65.

108.The creation ofOcean Accountis fundamental to thesgoolicy commitments because the accounts provide
the essential information to establish baselines and monitor progress towards or away from policy goals
relevant to the commitments made. Without creating and sustair@ggan Accountand the data and
statisticalsystems needed to support them,idt difficult to knowwhether any of the policies are achieving
their desired ends.

% Seehttps://sustainabledevelopment.un.org/post2015/transformingourworld

56 Concerning: marine pollution; marine and cadstcosystems; ocean acidification; ibégunreported and unregulated (IUU3ting; conservation
of marineareas; fisheries subsidies; economic benefits for Small Island developing States; scientific and technical capacigntduildirsder;
small gale and artisanal fishing; and implementation of international law concerrirgre.

57 See for exampleénttp:/msp.ioc-unesco.org
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2. Structure of Ocean Accounts

109.This section provides the conceptual basis @mean Accounts. As noted in thetroduction, existing
statidical standardsthe SNA and the SEEA provide much offthmdation ofOcean Accounts. However,

accounting for the ocean requires an adaptation and extension of these standardsijrareas

110.Elaborating orFigurel, Figure3 below illustratesthe detailed structure of the Ocean Accounts Framework,

including:

T Table groups and subcomponentas explained previouslgn Ocean Account is comprised of one or

more tables that can be organised into different subject matter groups, hame
T environmentl assets;
flows of goods and servicéscean servicefjom the ocearto the economy;
flows from theeconomy pollutants,residuals) to the ocean environment;

&Ocean Economy Satellite AOO 2 dzy G & ¢

industry ctors

features of ocean governance that shape impact orthe ocean environment and economy
combined presentations gtudingbenefitsand costs associated with the ocean environment

and economyand

eOchoMmidbitribitighs of ocearrelated

national ocean wealth comprised of social, environmental and economic assets

Each table records quantitative information (monetary value, or physical status) or qualitative

descriptors (e.g. names of applicable laws & regulations)congbination these.

—»
[ 2 J

Figure3. Detailedtable structure of Ocean Accounts Framework

Environmental

Assets (natural capital)
Monetary value

Ocean environment

P

B =

Flows to economy
Monetary value
Quantity (physical status)

Supply/use of energy

water, materials,
ecosystem services
[2.4

Quantity (physical status) A The economy
Pri t lue):
Minerals & energy P iceilimanelaiyvalie)
Land & soil i ) )
Timber [2 3] environment (residuals) Stocks of financial /
Aquatic . Quantity (physical status) non financial assets
Other biological Solidwaste  [2.5] Supply and use of
Water Air emissions goods and services
Ecosystems& Water emissions
conditions (biodiversity)
Governance feean
Monetary value economy
Quantity (physical status) [2 - 6]

Table group

Measurement units
Origin and destination of flow

Common (linked) statistics

@@ @@ Common (linked) statistics (multiple links)

[Sub-section in Section 2]

Qualitative (status)

Protection &
management
Goods & services
Taxes & subsidies
Laws & regulations
Health, poverty &
social inclusion

Risk & resilience
Technologies [2_7]

[ 4

.7

Combined Presentation

Quantity (physical status)
Monetary value
Qualitative (status)

Ocean GVA / GDP
Resource rents
Depletion, degradation,
adjusted net savings
Non-SNA contri-
butions to well-being
Health, poverty &
social inclusion [2-8]

I |

Social and
governance context

Ocean Wealth

Quantity (physical status)
Monetary value

SNA balance sheet
SEEA balance sheet
Critical natural capital
Resource life

Societal assets [2.9
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T Relationships between the phenomena that are accowt for in each 6the Table groupsincluding
flowsbetween ocearenvironmental assetand the economy measured in physical or monetary terms
relevant flows of goods and services withithe economy measured in monetary termand
32 @S NY I y OS méaraderRentilécions, destaert, establishment of laws and regulations)

that affect specific components of the ocean environment and economy (and consequently the

associated societdlenefits and costs).
T Common (linked) statisticdnseverakases, the samiaformation is duplicated across multiple Tables.

For example, the monetary value of ocean protection and management expenditure is recorded in the

Governance tables, @nalso in those concerning theceaneconomy.This duplication is desigd to
ensure that conceptually relevant information is integrated into each Table gfoupase of reporting.

111. Theremainderof this Section is devoted to explaining each comportéithe Ocean Accounts Framework
in detail

2.1The spatialdata infrastructure for Ocean Accounts

112.The ocean ifarge, threedimensional, movingmuch is outside national jurisdictiorsd spatialdata are
colleced by many local, national and international organizatiorihis poses challenges toapping;
therefore, only 20 percent of the ocean seafloor has beeapped® in terms of depth(bathymetry)and
less than 0.001 percent has been sampleaimis of substrat and biota (DOALOS, 2016, Chapter G8)ly
the surface ofhe ocean is visible from satellit€his requires special attention to establishing a spatata
infrastructure that will serve to integratmany types of datincluding from l@alin situstudes.

113.The Ocean Accounts Framework accommodates bgphtially explicitand spatially independent
information. For example, statistics documenting protectiand management expenditue might be
compiled ata national level without spatialetail. Accountson ecosystem extentcondition and services
supplymight bebuilt up from siteleveldata.

114. Patialy explicitdataare more easily compiled int@cean Accountahen theyare standardized according
to an agreedNational SpatiaData Infrastructure® (NSD). An NSDinay include or be independent af
nationalMarine Spatial Data Infrastructure (MSD¥)comprehensivélSDwould set the spatial standards
for the common treatment ofdata onterrestrial, freshwater, coastal and marirsgeas The coastal and
marine components of such an NSDI would include informatiobathymetryanR SEG Sy R G 2

iKS

EEZThe entireNSDIMSDI would include  O2 YY 2y RS TA Y, anlagreey sh@chinacsiaged & 4 |
classification of ecosystem typemgreed projections and scales, as well as common protocols for assessing,

integrating andupdating data.This then becomes the standard foompilingspatial ocean data within a
Geographic Information System (GIS).

115.Having a common spatial standard for terrestrial and marine data would also facilitate the atompdf
terrestriakbased source®f pollution (see Sectio2.6 Flows to the Envimment). To do this Ocean
Accounts vould need compatible data on ecosystemp®pulations and economic activitissmmarizedoy
terrestrial drainage basirMany statistical officessuch ast&tistics Canadd, regularly produce such soeio
economic and environmental datgygregated by drainage basin.

116.The Ocean Accounts operate on the same spatial principles &RB& EABasic Spatial Units (B§lare
the smallest measurement uniThese a classifiedby anecosystem classificatipsuch ashe IUCN Global
Ecosystem Typology (GET, Seetion 2.3.3according to their Ecosystem Ty{eT) Ecosystem Assets (EA)
are contiguous BSUs of the same ET. The Ecosystem Accounting Area (EAA)a socimtag, stateor
drainage (cechment) area, is the level at which the ETs are aggregated for reporting purpbsesSEEA
Ecosystemsevisiondiscussionsi dzZ33Sad GKS . FaAx0 {LIGAFE ' yAl o.

58 https://seabed2030.gebco.net/about_us/

%|n some countries, thi A& G SNXSR I & h ydata admiiény MR Ac\tlelbinty ghe. Béelal§o
http://ggim.un.org/knowledgebase/KnowledgebaseCategory3.aspx

60 https://www1 50.statcan.gc.ca/n1/pub/1201-x/2017000/se€3-eng.htm
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the BSUmnay be requiredvhen detailed sptial data are compiled from various sources dhnehn it serves
as a common referencélowever, data from BSWsnbe used to create homogenous EAs, which serve as
the level at which most data are maintained

117.TheBasic Spatial Un{BYJ) may be as small as a remote sensing image pd®&1Q0m), a national grid
reference systenflnm)or smalladministrative uit (e.g., marine tatistical area).Smaller BSUs have the
advantage of being more homogenous. Thatisen delineating ecosystem extent, some ecosystesush
as mangrovesnay bein strips of 5m wide and therefore undetectalilg satelliteat 100mresolution. Since
ecosytems tend to be more complex in coastal areas and data tends to be more generally avadaise,
countriesmaintain data atfiner resolution near thecoast. Inthis case, it may be practical to distinguish
between coastal units @SU) andnarine units (MB3J).

118.To the extent possible, all information documented in Ocean Accounts should be progkeattributed
to BSU or EAgo:

T build a spatial characterisation of relationships between social, economic and environmental features
of oceans,

T delineate specific ecosystem assets and

1 facilitate assessment of thetondition and servicesrpvided over time.

119.Creating and applying thredgimensional Marine Basic Spatial Units (MBSUSs) in an accounting framework
are being explored, but not in common useé for exampleSayre et al., 2017).

120.Within an overarching enviranentalteconomic accountigframework,the spatial infrastructureshouldbe
mutually exclusive and collectively exhaustiwgth its terrestrial and freshwater counterpartg for
example, MBSUs wifferrestrial Basic Spatial UnflEBSUg Consistent witithe definition of Ocean Assets
(seeSection 2.3, certain BSUs can be classified as liethestrial andmarine, astransitional functional
ecosystem types in the [IUCN G®ithin this integrated spatial structur@igure4):

T MBSUs designate a threémensional volume of ocean including the seabed and subsoil.

Figure 4. Basic Spatial Units for Ocean Accasin
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Land Ocean
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Terrestrial
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T CBSUs designate a thrdenensional volume of shallow coastal waterg(iuding seabednd subsoil)
and a twedimensional area of land, delineated byhoreline Vector

T TBSUs designate/o-dimensionalreasor three-dimensionalvolumesof land®! Being the foundation
of terrestrial environmentakconomic accounting, B&Js are beyonde scope of the Ocean Accounts
Framework.

T The summary tables suggested €@cean Accountgenerallyshowsummary data oextent, condition,
services supply or value by ET.

T Ideally information is compiled witenough spatial detail b establish reldonships between the
components of the framwork (assets, input flows, output flows, economy and governance). Tables
2dzif AYSR 06St2¢ FNB F3IIAINBIFTGSR aLIF GAlLffe F2N NB
all national coastal and marine argasmaller a@ministrative areas such as provinces or marine
managementreas, or environmental areas such as MAAgs Malaysi&SCAP Ocean Accoupitst®?
has compiled accountmaintaining separation betweeinshore (contiental shelf) from offshore
(deep seapreas.

Neighbouring countries couldompile comparable Ocean Accounts to study the transboundary
impacts and impacteelating to flows to and fror\reas Beyond National JurisdictihBNJ)It would
then be useful tdhave a common spatial data infrastructlamong these countries.

2.2 Scope boundaries of Oceakccounts

121.The scope oDceanAccountsFrameworkcan be defined in terms afvo key scop boundariesin addition
to thosedefined in the SEEEEA(ecosystem servicesnd assets beyond the SNA production boundary).
Ocean Accountalsorequirethe definition of. (1) spatial boundaries of the ocean environmeand (2)the
sectoralboundary of economic activityetermining thedOceanEconomyé. Concerningpatial boundaris,
the Ocean Accounts Framework is currently designembtercoastal and marine environmenigthin the
seaward Init of a O 2 dzy ihatidna) daritime zones i.e. up to the seaward limit of theEEZand/or
continental shelfGloballevel OceanAccountsare also feasible and could, for example, demonstrate the
extent and condition of the wdf RQa @narinéehvironrheyitd locations of high service provision and
areas that are most degraded and stressed including those in areas beyond national jurigdiBtit)

122. A2LIK@aAO0lItf RSFAYyAGAZ2yaAa 2F 4 Oad(@r 60mingvafion,wHiciiev&® S F A y S
comes first) and to 50m in depth seaward (MA 2005). Notwithstanding local definitions, this is the general
definition applied in the Ocean Accounts. This then requires care in coordinating with others working on
terrestrial and freshwagr areas For example, estuaries can range from freshwater, to brackish to saltwater.
Therefore, @rts of the etuary may be under the mandate of different agencies and data may be collected
using different boundarieslhe Ocean Accountsafmework is inteded to ke consistent and interoperable
with ongoingterrestrial and freshwateenvironmentaleconomic accounting efforts

123.Concerningscope of thedOcean Econongdythere is no widely greeddefinition of what economic sectors
comprise the Ocean Econonf@EC2017F 2F 4GSy GSNX¥YSR a. fdzS 90Asy2Ye¢é
explainedn Section2.6, different institutions and initiatives approach this definitional questidfferently.
Conceptual definitions of the ocean economy inclwstene or albf the following

T Economic activity that is physically located on the ocean (e.g. shipping, fisloéisbsreoil and gak
Economic activity that is physically proximate to the ocgag. coastal tourisptoastalaquaculturé;

T Economic sectordocated on landthat depend omaturalinputs from the oceanmvironment, eithe
biotic or abiotic (e.g. fishrocessingconstruction materialg

61 Terrestrial land and ecosystem accounting frameworks are, at present, predominantly based odimemsional spatial framework. Use of an
integrated threedimensionaframework for both terrestrihand ocean accounting is being considered as part oStEAevision process-or
example, a threadlimensional spatial infrastructure for terrestrial ecosystems would help distinguishing tree canopy from underlyingajrdsses
wetlands.The spatial frarawork presented in this guidance anticipates this chamgies intended to be practically interoperable with current two
dimensional terrestrial accounting.

62 https://www.unescap.org/sites/default/files/1.3.A.2_Malaia GOAP_125Nov2019.pdf
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T Economigctivity that provides goodsr services to sectors located on the ocean (e.g., shipbuilding,
marine engineering@and

T The market value of natural inpuish, minerals)potentially derivable from the SEE2F monetary
flows account&ndmarket and normarket value oecosystem services potentially derivable from the
SEEAEAservices supply accounts

124.A comprehensive lisif characteristioceanrelated economnt activitiesis presented inSection2.6. Thisis
the basisfor producingdOcean Economy Satellite Account®ceanEconomySatelliteAccouns calculate
the annual production of ocearelated sectors as their contribution toational GDPbased on data
extracted from the SNA and other economic statistitswever, anationd economy also includes its assets
and liabilities(National Balance Sle#), gross fixed capital formation (investments), depreciation of assets,
imports/exports (Balance of Trade) andn-market goods and serviceSome of hesemacroeconomic
conceptsof the ocean economgre explored in tlis Guidance but for the most partare consideredfuture
research(SeeSection 5.

125.The remainder of this sectioestabliskesthe AssetAccountsupon which theOceanAccounts are basedt
then reviews the Hows to the Economyof ocean services from those assets &wlvs from the National
Economy (residuals pollutants) that affect thequantity and condition obcean assetsOcean Economy
Satellite Accountsare alsoflows butmeasuredn terms ofthe contribution of characteristic ocean sectors
to the national economyThe eperimental Governance Accounts present information on collective
decision making about the ocean in combination wvifte context in which deisions are madeCombined
Presentationd: NB (1 KS & dzY Y I tNa& bridgblidelpeNiie kéylindi#atofeom other accounts
that can serve as a dashboard for decision makiogan Wealtremphasizes the many measures of ocean
assets and their values to the economy andiety

2.3 Environmental asset accounts

2.3.1 Definingenvironmentalassets

126.Assets ar¢hingsof value to society the natural, hurman, financial, saal, intellectual and producedealth
from which we derive benefitsThe ocean is such an assbtt it is often not appropiately valued in
decisions and plans. A carstone of the Ocean Accounts Framework is pi@vide a means to
comprehensivelyneasure the embodied wealth of the oceaepresented not onlyn terms ofshort-term
financial gain, but also iterms oflongerterm sustainability.

127.In economics, assetse defined as stores of value that, in many situations, also provide inputs to production
processes. More recently, there has been consideration of the value inherent in the comparfethie
enviromment and the inputstie environment provides to society in general and the economy in particular.
¢KS GSN¥a aSyginRNR ydBSly i daid cominan§yliked to dediote the source of these
inputs, which may be measured in botphysical and moetary terms.The Ocea Accounts Framework
covers asubset of environmental assets that are located wholly or partly seaward of the meatwhigh
ling, includingcoastaland marine area®

128.1t would bebeneficial for the application of the framewot# includeproducedcapital (infrastructure, such
as ports bridges and hdmours and humancapitalin the definition ofoceanassets In some respest
producedcapitalprovidesa serviceit isat risk of extreme events arits constructionand operation impact
the environment. Similarly, humaand intellectualkapital is enhanced by learning about and experiencing

53 Note that the 1982 Law of the Sea Convention establishes a territorial sea baseline as the spatial boundary betweemnerrtarjtimezones.
These baselines aretleer the lowwater line along the coast or straight lindssignated in accordance with ParSiction 2 of the Convention. The
spatial scope of ocean assets (and consequently ocean accounts) is based on biophysicahthitatsaupled from legal badaries between
territory and maritime space.
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the ocean which isconsidereda cultural ecosystem servic&iven the complexity of working through the
accounting implications, this will be a topic of future research &sstion 5.

2.3.2 General clagfication of ocean assets

129.The SEELF and SEEBEA establish a genémassificatiorof environmental assets that can be directly
applied for ocean accounting purposes, as follows:

T Ind|V|duaI environmental assetas defined by the SEEFE

Minerals and aergy resourcesincluding deposits of oil, natural gas, coal and tpean-
metallicminerals and metallic minerglencluding scarce or valuable dissolved minerals,

Land and seabeddelineating the space in which economic activities amyironmental
processes take place and within which environmental assets and ecoaesdits are locatl.

For ocean accounting purposdand also includes areas covered by water at high tide, the
aSF0SR G6AGKAY I O2dzy (i NB Q &dzySIENES (aa AGRSy (SAG/28/y2i0V Af
in accordance with the 1982 Law of the Sea Convantio

Soil and seabd substrata including semterrestrial soils of the intertidal area, and seabed
substrata types such as rock, coarse sediment, mixed sediment, sandwday sand, and

mud and sandy muéf

Timber resourcesdefined by the volume of treefiying or deadincluding all trees regardless

of diameter, tops of stems, large branches and dead trees lying on the ground that can still be
used for timber or fuel. Miagrove forests are the principal living source of timber resources
within the spatialscope ofOceanAccounts

Aquatic resourcesincluding cultivated or naturally occurrindish, crustaceans, molluscs,
shellfish and other aquatic organismach as sponges and seaweed, as well as aquatic
mammals such as whales. The aquatioueses for a gien country comprise those resources
that live within maritime zone limits throughout their life cycles. Migrating and straddling fish
stocks are considetkto belong to a country during the period when those stocks inhabit its
EEZS

Other biological resouces including cultivated or naturallpccurringanimals and plants
other than timber and aquatic resources. This couldude coastal crops, livestoakd wild

foods contributing to a broader definition of ocean economy

Water resources including fred and brackish water in inland water bodies, including
groundwater and soil water, focusing on abstraction from the ocean and outflows to the
ocean.Seawater has not been treated as an asset in the past, although its supply and use is
included in water acounts.

T Ecosysterrasse's as defined by the SEEZEA

Ecosystemsnamely dynamic complexes of plant, animal and mimganism communities
and their nonliving environmentinteracting as a functional untf Ecosystem assets are an
important focus of ocean @ounting because they vyield flows of valuable, and in many cases
irreplaceable, benefits to peopl&cosystems are classified by type (e.g., forest, mangrove,
seagrass) and characterized by their extent, condition and use.

130.There areoverlaps letween individual enironmental assets and ecosystem assets. For example, a coral
reef ecosystem includes thequatic resources (fistcrustaceans and plantshat live in it. This is not so
much an issue for the physical measunéextent, condition andise coral reefs areepresented in hectares
of area they coverfish are represented by thnnes of stock of a species. However, when these come to
be valued in monetary terms, the value of a hectare of caraf likelyincludes the value of the fish living
in it. Keepingdooth individual environmerdl assets and ecosystem assietshe same ables will encourage
examining the comprehensiveness of ecosystem services valuations. For exdetgrimining whetherall

64 http://incc.defra.gov.uk/pdf/pub07 ukseamap part4.pdf

65 See also SEEBF Section 5.9.2 concerning accoumfior highly migratory and siddling fish stocks, and fish stocks that complete tlifgircycle

on the high seas.

66 As defired in Article 2 of the Convention on Biological Diversity.
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assets have been considerddwill also enourageavoidanceof double counting ikssets valued are made
explicit.

2.3.3 Classificatiorof ocean ecosystems

131.Ecosystem assets should be classified so they can be consistently organised within the ocean accounting
framework over time. There @urrentlynointernational standard classification of ocean ecosystems. Many
global andegional classifications exi@ppendix 67). Some are based on habitat types, benthic properties
or a combination otharacteristicsuch as depth, temperaturgeology, chemi composition biota, etc.

132.Coasial and marine ecosystems often consideredssessmets include

1 Coastalbeaches, coastal dunes, coastal flatsastal water bodie¢e.g., bays)estuaries, mangroves
rockyshoreswarm waer coral,

T Marine (to shelf):cold water coral, lagoons, seagrass beds (by type e.g., eelgrssajveed,
warmwater coral reefspelagic (water column) and benthic (sea bottom)

T Marine (shelf to EEZ}pldwater/deepwater coralgrustacean hbitat, fish haliat, glass sponges, sea
cucumber f[abitat, uninhabited sand, uninhabited rackelagic (water column) and benthic (sea
bottom)

133.The lack of detadld data onthe open ocearresults fromthe lack ofhistoricalresearch onopen ocean
benthic eosystems.Due tothe lack of data on biat existing there(less than 0.001 percent has been
sampled quantitativelyf{DOALO016, Chapter 38, suchdeep-seaenvironments areften characterized
by their landform (e.g., seamountdyydrothermal vens) and substrate (sandyrocky). Two biotic
commurities often identified include colavater/deep-water corals and sponges.

134.The £EAEcosystemsgevision process has agreed to consider the IUCN Global Ecoshgetg§’ (GET

described below | & | da¥dds ¥ S QB ¥ BBytkedbsenkelofian agreed national classification
of ecosystems, the GE$ considereda useful starting pointas well as aeference for international
comparison

135.The IUCNGET was deloped by the IUCNRed List of Ecosystems Thematic Groltcombines process
based and biogeographic approaches across the whole planet, with the aim of developing a scalable
framework that suports generaliséions about groups ofunctionally-similar ecosystems and recognises
different expressions within these groups defined by contrasting biotic compo$tibime broad structure
of this global ecosystem typology is listedFRigure 5below. Alist of realms,biomes and ecosystem
functional groups relevant to ocean accountingiisvidedin Appendix6.2.

136.Since Ocean Accounts require the establishment of @assificatiorat the functional goup (Level3) may
be most useful At this level,the IUCN GET identifie®2 marinefunctional groups (such as seagrass
meadows)and 12 transitional functional grougsuch asntertidal forests and shrublandsnjangrovey).
Although ecosystem assets cére disaggregatedo the species level, this is rarely useful for broad
assessments of ecosgsh services and benefits, given the current statelata. However, information at
the local ecosystem typélLevel6) may berelevant for specific issues or very localised natural resource
management.

137.ESCARas developed geasibility study® for mapping global ocean ecosystems, basedorftheéA G SR { G I @
Coastal and Marine Ecological Classification System (CMECS)EC$SeeAppendix 67) classifies the
environment into biogeographic and aquatic settings that are diffeetatl by featuresnfluencing the
distribution of organisms, and by salinity, tidal zone, and proximity to the coast. Within these systems are

67 See https://www.iucn.org/commissions/commissieacosysteramanagement/ourwork/cemsthematic-groups/redlist-ecosystems
69 Note: Details omitted pending publication.

0 hitp://communities.unescap.org/node/1144/view

71 See https://iocm.noaa.gov/cmecs/
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four underlying componentswater coumn, geoform, substrate and biat CMECS may provide more
detailed classes fomemarine eosystens.

Figureb. Structure of the IUCN Red List of Ecosystems global ecosystem typology
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*

types

Sourcehttps://iucnrle.org/aboutrle/ongoinginitiatives/globatecosysem-typology/

138.The IUCMGET is undergoing testing through the SEEA Ecosystem revision process. This entails comparison
with existing national classificationBesting and experimentation with the [IUGET and CMECS in future
pilot studiesis encouraged.

2.3.4 Physical asset accounts

139.Table 5.2n the SEEAXprovides ageneral structure for physicatcounts for many different environmental
assets.t shows thediverseconepts that come in to play for different asset typ&pening and closing
stocks can be represerdeor all assetypes: minerals and energy, land, soil, timber, aquatic resources and
water. However, not all reasons for additions and reductions are valid or obvious for each asset type. For
SEI YL ST GAYOSNE | ljdz GA O NBthapadihitidnScamefroyhRatusal giotNJ | NB
or from precipitation Mineral resources, however, would nbé subject taadditionsfrom natural growth.

140.Foreachasset types, it ifeasible todistingush parts that ag relevantto the ocean. For example

T Mineral andenergySocksoccur under land, freshwater, coastal and marine areas. These acdtant
distinguishedas suchin national statistics, but could be if the objective of tBeeanAccountsisto
clearly delineate coastal and oceeglated mineral and energy assets;

T LandAccounts(cover and usegould be extended to includeffshorecoastal and marine waters;

T Timber Accountscould distinguish coastal/brackish water timber res@gsuch as mangves;and

T Aguatic ResourcesAccountscould distinguish freshwater from brackish, coastal and marine species

141.Making thesedistinctions would use the
same data sources as f@EEACFaccounts | TheESCARhinaOcean AccountsiPt developed assef]
but would requiremore detailedinformation | accounts forthe Beihai Bay fomangroves (area and
on thelocations of the assets biomass) sediment and seawater nutrientécarbon,

nitrogen, phosphorous), marine living resourcesb,

142.It is important to understad the extent of | fish “hirds) and marine freshwater seurces (river,

condition influencesits capacity to provide
services.Ocean assetsncludingecosystem

https://www.unes@p.org/sites/default/files/1.3.A.1 China GOAP- 12
15Nov2019.pdf
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assets provide services that are spatially signifiGard, in some instancesglevant to otherasses. For
instance,seagrass may be providing local nursery habitat for fish but once the juveniles come of age they
move to another ecosystem aride to adulthood (there are also numerous species that live to adulthood

in bays and then breed in open oceansd vice versajurther, there may be different types of seagrass
providing different types of servicesnot all seagrass provides nurserybitat.

Tablel. Physical Asset Extent Account

Ecosystem assets Individual environmental assets
Mangroves Se@rass Coral reef Minerals Fish stocks

Opening stock

+ Additions to stock
Managed expansion
Natural expansion

Reclassifications

Discoveries

Reappraisals (+)
TOTAL additions to stock
¢ Reductions instock

Managed regression

Natural regression

Reclassifications
Extractiongharvesting
Reappraisals)
TOTAL reductions in stock
= Closing stock

Measurement Units Area Area Area Weight, litres | Weight number

Note: Darkly faded areas represent undefined neaes for ecosystem assetx{ractiongharvesting) and expansion of minerals stocks.
Terminology stilfequires harmonization between SEER and BEAEEA. For example, extraction/harvesting refers to individual assets in the SEEA
CF. Ecosystem assets are treated in the SEEBAmae like land covetypes,which are added to and reduced by artbaoughmanaged/natural
expansion/regressian

143.In Table 16 A Y RA @A Rdz £ Sy @A NRB-¢cysSsyein lagsets| suéhRd miderals biSaquatie vy
resources as defined in tHeEEACF. Ecosyems are accoubed for in terms of are® of ecosystem types
(ETs)Individualkenvironmentalassets are measured in units specific to the asset (tonngstm).Reasons
for additions and reductions are also different for each individual asigtending on wheher it is living
and/or mobile.Tablel could beexpanded to include many ecosystem types and many individual assets
(e.g., distinguishing different species of fish, crustaceans, molluscs, seaweeds, etc.).

144.1t is possible to attribute monary values tosome ocean assets. Monetary Ocean Asset Accounts are
describedn Section 23.5.

145.There are no agreed condition indicators for all asset types. Ecosystanbe generally assessed in terms
of their biodiversity, productivity, levels of polants, etc. Indiidual environmental assets each require
their ownindicators of condition. Minerals may be high or low quality, accessible or inaccessible. Fish may
be assessed in terms of health or age of the stock.

146.Table 2provides a structure for repairig the summay of condition measures for ocean assets. As with
extent, this would be built up from more detailed tables on the location of individual ecosystem or individual
assets, condition measures over time (e.g., hourly for sea surface tempéyadmkmore comigx source

73 Although there has been some discussion of accounting for ocean ecosystems in terms of volume.
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measures (e.g., distances of speciisets from population centresJhis could then be summarized over
ecosystem types and individual environmental asset types aabite 3

Table2. Physical Asset Condition Account by MB®Wdach depth Iger at end of accounting period

Variable

Ecosystem assets

Individual environmental assets

Mangroves| Seagrass

Coral reef

Minerals

Fish stocks

Area

ha

Acidification

pH

Eutrophication

BOD, COD, Chlorophql

Temperatire °C

Plastics g/m3

Quality Appropriate measure
Accessibility km from population centre
Biodiversity Shannon Index

Health Index

Repeated for end of accounting period

Repeated for change in condition

Notes: This Physal Asset table can be combined wither Tables that record information for each Spatial Unit in the accounting framevoork
exampleTable 16on governance.

147.Conditionaccounts in the SEEEcosystemsevisiondiscussion¥ distinguish beg S S y°

are summaries of basic mea§u&

Iy R

G @ wKishl 0 £ S a

&, Avifidh /ar® thei aNénieasures indexed according to a

reference conditionA reference condition could b& condition measured or estimated for the past or an

GARSIH T €

O 2 y dtl byiiskiehtficoRSBNEBNIY A Y

148.Therealsois an ongoing discussion within the SEHEAsystemeevision process regarding the treatment of
biodiversity within the ecosystem accounting framewdrkirther, tie aspiration that such tables can be
produced for different depth layers is optimistién that standard spatial techniques for managing and
summarizing such data have not yet been developed.

Table3. Summary Asset Condition Account by ecosystem type arttividual environmentalasset type at end of

acounting period

indexed with Ecosystem assets Individual environmental
respect to Indicator Reference assets
reference level Mangroves | Seagrass | Coml reef | Minerals | Fish stocks
condition

Area ha

Acidification pH

Eutrophication

BOD, COD, Chlorophl

Temperature | °C

Plastics g/m3

Quality Appropriate measure
Accessibility km from populatbn centre
Biodiversity Shannon Index

Health Index

Repeated for end of accounting period

Repeated for change in condition

"4 https://seea.un.org/sites/seea.un.org/fi#documents/EEA/ec_discussionpaper23_typolegg-clean.pdf
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2.3.5 Monetary assetaccounts

149.Not all assets can be properly represented in monetary terms. In general, the moratagyof an as,
whether it is an ecosystem ardividual environmentahsset, can be defined as the Net Present Value (NPV)
of expected future flow of servis from that asse(See SEEBF ChapteY). Forindividual environmental
asses, such as mimals, harvested fish or timber, there is a market price and therefore the flow of services
Oy ©S YSIFada2NBR |a (KS & NByfprédictios bl tReAnfaked WlBe/oOtle 06 S
product. Some ecosystem services, such abarasequestratins Kl @S Sadl of AaKSR aL
treated similarly. This requires appropriate valuation of the services derived from these assets.

1501 26 SOSNE GKS (NXzS a@FtdzS¢ 27F S OrronecdldgiMntegrif/NgBh OSa
as coastal protection or soil formation) or cultural preferences (@agltulturally significant seascapes).
| 26 SOSNE Yl ye (GK2dzal yRa s2rficesn inoz&dry3ermsKofted GsingingethddsdzS R ¢
that are not coherent wih standard econmic accounting. That is, standard economic accounting focuses
on exchangevalues, whereas many valuation methods focus on the welfare values, which are benefits
derived from the consumption of the servic@%is is discussed further 8ecton 3.4 Assessig supply and
use of ocean services

151.For the purposes of ocean accountiitgs suggested that monetary asset accoumtsbasedn monetary
valuation of market services (SManefits) Thefuture flow of other ecosystenservices (norBENAbenefits)
can be representeth physical termsfor example, meters of coastline protected from erosion, hectares of
fish breeding habitat, or kilograms of phosphorous assimilated.

152.The monetary asset accou(ifable 4 for those assetwhose services can be valued in monetary terms
follow the structure @ the physical asset accounts: opening stock, additions, reductions and closing stock.

153.The monetary asset aconot is built upfrom information on the flows of ocean services (st Section
2.4onFlowsto the Economy. For example, the physical asset accounts can also be used to estimate future
additions (natural growth) and removals (harvesting, natlwsses, catasophic losses) from a commercial
fish stock species. Given thidiesate of future fish stocks, and assumptions about the cost of production
and future prices, theralue of thefuture flow of servicescan be estimated. These assumpisp as well as
the chosen future period and discount rate will have large effentthe estimates of asset value.

154.Future flows can be ts@d on current levels of production or natural additions and reductions. However, it
maybe more realistic tdase futue flowson agresd alternaive scenarios (such &2 Y LJ- NA y 3 & 0 dzi A
dza dahith ihncreased mangrove restoratiaor decreased pollution levelsThis would provide a range of
estimates that could be adjusted as conditions change and information improves

155.However, showig monetary asset accounts alone may focus undue attentiothersNAbenefits (often
shortterm) they are based on, while detracting from the many important-sdhAbenefits

156.Monetary valuation of ecosystem assets for accounting purpissa&ey focusfahe SEEfevisionprocess
A recent discussion pap@rmakes detailed methodologitaecommendatios for ecosystem asset
valuation inclusive of ocean ecosystemsnduding that welfardoased measures of change can provide
input prices for observed quantities of environmental goods and natural and ecosystem assets. These can
be combinedwith index numbe theory’® to derive appropriate nominal prices for inclusionaiccounts, if
they are measuré at broad enouglscales

> Fenichel and Obst (@9)https://seea.un.org/sites/seea.un.org/files/discussion _paper 5.3.pdf
76 The statisttal representation of changes in a series of numbers becomes complexmtgiple underlying components changwer time (e.g.,
price and quantity). This requires approaches appropriate to the phenomenon being indexed.

Page47 of 158


https://seea.un.org/sites/seea.un.org/files/discussion_paper_5.3.pdf

Version 0.8 | 16 December 2019 | not for quotation or circulation

157.Developing a comprehensive view of monetary asset accounts, one that includes the futlsefflSNA
and nonrSNA beneits, is essentibto understanding the true wealth of our ocean assets (Seetion 2.10
Ocean Wealth Testing the new approaches currently being developed will be a topfatime resarch.

Table 4. Monetary Asset Account (currency units)

Ecosystem assets Individual environmental assety Total

Mangroves | Seagrass Coral reef Minerals Fish stocks)

Opening stock
+ Additions to stock
Managed expansion

Natural expansin

Reclassifications

Discoveries

Reappraisals (+)

TOTAL additions to stock
¢ Reductions in stock
Managed regression

Natural regression

Reclassifications

Extrections

Reappraisals)
TOTAL reductions in stock
Revaluation of stock

= Closing stock
Measurement Units Monetary Monetary Monetary Monetary Monetary Monetary

2.4Flows to the economysupply and useccountg

2.4.1 Defining flowsto the economy

158.The economyand other human activitiedepend orflowsfrom oceanasses. Naturalinputs from ndividual
environmentalassetsare extracted, harvested, capturehereasservices fromecosysem assets are
éenjoyed O 2 y & dzY S R’ goMidlimdsedefRsto peopleThesedlowsof ocean sericescan be recorded
in OceanAccountsin physicabnd monetary terms following the principles explained in the SEEA SEEA
EEA, and SNAcean accounting requires distinguishing these flows, as it does distinguishiagstis,
that arerelevant to the ocean.

2.4.2 General classification diows to the economy(ocean services)

159.Howsof oceanservicego the economy ee divided into four categoriespmbiningthe SEEECF and SEEA
EEAconcepts of flows
T SEEACF natural input@ F (i Sy O 2cgnimfodtiSsNSRNIGH 32 2 R4 €
T Materials: including minerals and energy resources, silber, aquatic resourcegndother
biological resources
T Energy:including inputs of eergy from fossl fuels, solar, hydro, wind, wave and tidal,
geothermal, and ther electricity and heat
T Water: including surface water, groundwatesoil waterand seawater
T SEEAEPAecosystenservicegprovisioning, regulating anghaintenance, ctliral)

77Boyd and Banzhaf, 2017.
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T Ecosystem serviceslefinedas the contributios of ecosystems to benefite economic and
other human activity.

160.Natural inputs from the environment, as defined by the SEEAare physical quantities of goods that are
extracted, harvested or captured and thenpplied tousers The Ocen Accounts Framework applies the
same concepts andefinitions butsuggess distinguishing between natural inputs that are taken from the
ocean from those that are taken from land or freshwater areas. For example, the physical supplg ahd us
energy (SEB-CF Table3.5) could further distinguish energy supplied from coabktand marineareas
(offshore oil and gas, wave, tidal, wind, etc.).

161.Natural inputs are well defined in the SEER and, other than distinguishing thdkeving from theocean,
there is no further guidance on their treatment for Ocean AccouBisosystem servisehowever, bear
further discussion, given the variety of definitions and applications used.

2.4.3 Classification of ocean ecosystem services

162.Ecosystemeyvices, while gerlapping somewhat with natural inputs for provisioning services, are quite
different forregulating & maintenance armilturald SNIDA 0Sad® alyeé SO2aeaidisSy asSN
are not physical flows, but othéypes oftransactions (enjoyingappreciating, valuing, etc.).

163.Each of these services are supplied by an economic unit, whether a corporation, government or household.
Many market services can be associated with the industry sector supphgngandwould appear in the
production statistics of those sectorsor nonrmarket ecosystem servisgthe supplieor user is generally
considered to be the owner of the asset. Beneficiaries, as in the case of carbon sequestration, may be in the

same location ofar away.

164.Ecosystem services often mentioned in ocean ecosystem service asses¢atapiedfrom Bordt and
Saner, 2019)nclude:

T Provisioning
T Biomass for nutrition ¢ultivated and wildanimals plants, algae or funpi
T Biomass for materialsgltivated and wildanimals plants, algae or funpi
T Genetic materials from plants and animglsarmaceuical products, gnetic inventoryingand
conservation
T Abioticmaterials and energgoffshore oil and gas, mineralwind, wave solar energy
T Abiotic substrate for transportation
T Abiotic: seawater fodrinking(desalination)r nondrinking (industrial @aning and coatig)
T Regulating and maintenance
T Lifecycle maintenance and habit protectide.g., fish breeding habitat, habitat for iconic
species)
T Mediation of wastedy estuariegdilution, filtration)
T Mediation of massand liquidflows by mangoves, coral reefs, seagises, estuaries rocky
shores(coastal protectiorfrom erosion and waves
T Atmospheric composition and conditions (carbon sequestrationmaygroves, coral reefs
seagrasses, tidal marshes
T Cultural
T Physical and experiential interactions
T Intellectual and epresentative interactions
T Symbolicsignificance of beaches and opecean

165.Furtherexamples are provided iAppendix 63. Futureresearch would be required to inventory ocean
related ecosystem services and associate them with approprisaroassets.
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166.A list of common, widely applicdd ecosystem services is under development as part of the SEEA
Ecosystemsevision proces$. The lis, as of late 2019is:

Ecosystem service Relevance to Ocean Accoisn
Terrestrial provisioning services related to cro| applies to cultivated cropsnd mangrove intertidal areas
cultivation andforestry

Biomass fronfisheries including fromcoastalaquaculture and capture fisheries and marine fisheries)

Soil reention may inclide coastal protection by seagrass beds, caels and mangroves

Alir filtration including bymangroves, coastal vegetation

Water purification may apply to mangrovedidal flats, estuarieand coastal vegetation in terms ¢
purifying hland water floveto the ocean

Carbon related services includingcarbon sequestratioby phytoplankton,mangrovesand seagrasses)

Water flow regulation for mitigating river and coast| applies to flood protectiotny mangrovescoral reefandseagrasses

flooding

Water supply services (water for consumption and applies to water for desalination and absorption of wasbyscoastal waters
water ecosystems as a sink for wastes
Recreatiorservices from ecosystems including fromintertidal areasandopenocean
Habitat and biodiversity related ecosystem services| including byintertidal areas and opeacean

167.0ne topic that requiregurther researchs linking ecosygY LINR OSaaSa o0az2YSiAaySa O
service3with the ecosystem service classificatiom. écosystenprocess, such as primary productivity, will
contribute to many services (biomass generation, carbon sequestration, water tiegyjabut not e
GRANBOGt & dzaSR:I 02y a dxv&t& urgldistasdii@d BB Reése proessedSsappditS ©
serviceanlead to improved measures of ecosystem condition and capacity.

2.4.4 Physical flomsupply and useaccounts

168.Physical flow table (akaphysicalsupply and usdables or PSUTJ$race thephysicaltransactions between
supplier and user. The SKraces some bthese transactions betweeeconomicunits in monetary terms,
but the SEEA adds physical flows and acknowledges the envirohnient (i K $ipLd RASNNE G 28 Yy | § dz
to the economy. This adds a powerful perspective in that natural inputs can be tfemadextraction,
harvesting or capturdo their transformation into products, exchangbetween users and eventually to
final mnsumption and elease to the environment as residuals.

169.Tracing through the generaupply and use tableTéble5), taking for example aquatic resources, the
SY@ANRYYSyYy( adzZllld ASa G2yySa 2F TAAaKThashing kdry TA &4 KA
may have losses in capture (bycatch), transportation or storage, the remainder of which may bedsagplie
GLINR RdzOGa¢ RANBOGE& G2 YIFENLSGa 2NJ d AYUSNNYSRAL
products may be supplidoly thedRest othe Worl& as imports and, in combination with domestic products
are supplied to the final consumer or the dRest of the Worlél as exports. At eacktage losses are
recorded asvaste products, which may be reused or recycled, or wasi&loals, which i@ accumulated
in landfill or flow to the environment.

170.Accounting principles and the structure of the tableelp ensure that the accounts balance. For example,
the total supplyof natural inputs must equal the totaiseof natural inputs.This helpsstimating missing
data. For example, one data source may specify the total supply and another the use byesone The
difference can be allocated to the missiertors. Putting both supply and use into the same account helps
trace the flavs from one stagto the other. For example, if more is supplied than used, there may be a loss
in transformation or transmission.

171.While thistable describes the flows ofraocean servicet the samestructure is usdto trace the flows of
non-ocean natural inputs that may eventually flow to the ocean. Physical water supply and use accounts
can indicate the amounts of wastewater released to the environment. Much of the wastewater released to
surface vater will eventwally flow to the ocean. Accounting for water supply and use atdranagebasin
level can provide an indication of the geographic and sectoral source of excess nutrients flowing to the

8 https://seea.un.org/content/€eaexperimentalecosystemaccountingrevision
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ocean.Likewise physical magrial and energylow accounts can provide similar insigbtsthe destination
of biomass, minerals, and energy product residuals. This is discussed furfieetiam 2.5 on Flows tdhe

Environment(residuals).

Table5. Flows table:General supply ad usetable (physical or monetary) (during accounting period)

Physical or Rest of
monetary units the OceanServicegFrom
Industries (and govt] Households Accumulation World Environment) Total
Supply table
Ocean serices Howsto economyfrom Total supply of
ocean assets (including | ocean services
ecosystem services)
Products Output Imports Total supply of
products
Hows tothe Output flows Output flows Output flows from Total supply of
environment generded by generated by final |scrapping and residuals
(residuals) different industry household demolition of
sectors consumption produced assets
Use table
Oceanservices Extracton, harvesting| * Total use obcean
or capture ofnatural services
inputs
Products and Intermediate Household final Grosscapital Exports Total use of
services consumption consumption formation products
Howsto the Collection and Accumulation of Howsto environment (of | Total use of
environment treatment of waste waste in controlled whichdirect to the oceah| residuals
(residuals) and other residuals sites

Note: Dark greyaells are null bylefinition. In this casepcean services flow from the environmeiatural inputs areisedby the economic sector
that extracts harvests or captures them.
In practice, householdsupplymany of their owrservicefrom Ocean Assete . subsistence fishingollection of firewoodl To maintain
compatiblity with the SEEA and the broader integrity of the accoumasyral inputsmust first besupplied by arindustry sectorConsequently, the
cell marked with an asterisk (*) mull by definition since dr supply purposes, households are included in the industry supplying that natural input
(fishing, energy)

172.Note that inTable5, the rowfor supply of6OceanServices A& 3INBESR 2dzi 2GKSNJ (KL
ServiceFromS Y GANR Y YSy v é & ¢KAa OStft O2dzAZ R akKz2¢g [y | 33
of physical quantitiefor each serviceThe physial quantities waild include all natural inpstincluding fish
captured, minerals extracted and other services supplied.

173.Physical quantities of natural inputs extracted, harvested or captured are generally not as well recorded as
the monetary value of thosenputs. Howeverin many countries, quantits of fish catch, aquaculture
production, or timber harvesting are reported in administrative records or sample surveys. Income from
these activities is more likely to be reported, since this is required tmasti the value bproductionin the
SNA andd calculate taxes. Knowing the total value and price of a given commaodity (e.g., dollars per kg of
fish) allows the estimation of the physical quantities (e.g., kg of fish). This applies equally to minebals, tim
water, fish, crops and livestock.

174.0ceareconomy satellite accoun{Section 2.6 recordthe economic performance of ocearlated industry
sectors Production statisticaised to establish this performance wouwldso include data on the quantity
and vdue of natural mputs supplied.Reconcilinghe servicesperspective of the SEEA with the sectoral
perspective of the ocean economy satellite accoustan item for futureresearch

175.Althoughthe SNA, in theorycaptures smalcale industry and subsistee household sply of natural
inputs, they are sometimes missed in economic surveys. Some countries have conducted special surveys to
capture this detail. For exampl&N Environmeri®l dZ3YSy 1SR 9GKA2LIALI Q& {b! gA
determine the impotance of forestecosystem services to rural households. This resulted in an increase of

0 https://www.unenvironment.org/newsand-stories/story/ethiopiasforests-undervaluedresource
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the estimated contribution of foress to GDRrom 3.8% to 6.1%Statistics Canaddaddedquestions to its
biannual Households and the Environment survey to deiee the quantiies of residential fuelwood
consumed Although the objective was to estimate air emissidhalso provides a potential for calculating
the market value othe wood. Fisheries and Oceans Canada conducts a Survey of Recrdashimag in
Canala®!, which captures the number of anglers, the quantities of fish caught and related expendithees.
U.SForest Servicperiodically conducts a national survey of doior recreatiofi?, which is the basis for the
outdoor recreation satelieé account.In the U.S., here are also national surveys of recreational fisfiing
which are used to add recreational fishing effort into fisheries management planning.

176.The SEERF presentseparatesupply and use tables faachnatural input such as water, energy and
individualmaterials. This allows for repsenting the fulset of flows from environmenffi¢st supplier) to
first user (economic units extracting, harvesting or capturing), transformation into products,rogtisn
of those products and eventual release back to the environment as residualsdiRegais as anulti-stage
supplyuse chain (supplier to user, user becomes supplier to new users) helps enforce the accounting
principles thatsupply equals uge That is, the total supply of natural inputs equals the total use of natural
inputs. Thisequiresunique unitsof measure for each tabjeuch as tonnes of fish 3of water. PJ of energy
or dollars. For this reasothe SEEAF maintains separate tables &ach natural iput.

177.SEEAEA presents the supply and use of ecosystem serproegded by each ecosystem type. Some

LINEGAaA2YyAy3 aSNIBAOSa Oly o6S (NI GERCFbN&EYatidgadurdLI A S N

maintenance and clural services are not obvious direct inputs to production processes. The Ocean
Accounts Framgork merges the two perspectives, but this would result in a very complex table.

178.For the Ocean Accounts, it would also be practical to lesggaate tablesfor each ocean servicdhat is,
separate tables for fish of different typesnergy water, materialsetc. as in theSEEACHSEEACF Tables
3.5 and 3.6as well as for each ecosystem servitlestructurein Table5 could then be used as a summary.

179.To link to asseinformation (extent and condition of different ecosystem types), spatial information on the
location of the supply of thesacean servicesould be recorded in the underlying sialtdatabase

180.A separate table, then could also be constructedmmarizinghe supply of all ocean services (including
abiotic), as inrable6. For simplicity, this is shown without the implied transformation into products and
eventual release to thenvironment asedduals. As with the generic supply and us@&dtle5, services are
initially supplied by the environment, but used by many emwoit units. Businesses, governments,

K2dzaSK2f Raz FyR GKS aNBad 2 ¥Fndiski&s woukbddeRited by Setdrd2 NIi & 0

relying most on ocean services. For example, the coastal and marine tourism industry may be dependent
on water purification, coastal protectigrnabitat provision amenity and recreation services

181.Quantifying thse dependenciedK 2 dz3 K  F dzNII KSNJ NBaSI NOK> ¢g2dzA R O2yd

LINE RdzOUG A 2y ¥ dajeiling tBeyinputsdequield bylian dcdnBmic sector including ecosystem
servicesn physical and monetary termshis is further discussl in terms of aluation of ecosystem seices
in Section 2.4.5

80 https://www150.statcan.gc.ca/n1/pub/1€01-x/2012000/partpartie5-eng.htm

81 http://www.dfo -mpo.gc.céstats/rec/canadarec-eng.htm

82 https://www.fs.fed.us/research/highlights/highlights display.php?in_high id=264

83 https://wsfrprograms.fws.gov/subpages/natiormlrvey/national _survey.htm
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Table6. Flowsto the economy Supply and use aceanservices(physical or monetary) (during accounting period)

Physical or OceanServicegby Ecosystem

monetary units Rest of Type or Spatial Unit) Total
Industries (and the Open
government) | Households | Accunulation | World | Mangrove | Coral | marine

Supply table

Provisioning (See Tabld for details)

services

Regulation and
maintenance
services

Culwral
services

Abiotic services|

Use table

Provisioning
services

Regulation and
maintenance
services

Cultural
services

Abiotic services|
Note: Dark grey cells are null by definition. In this case, the environment pratieegrvices anédconomic sectors use them.

Table7. Examples of ocean services by ecosystem type

Type of service Ecosystem type
(per year) Mangrove Coral Seagrass Open marine
Provisioning Timber (tonnes)| Fish catch (tonnes Seagrass (tonnes Fish cath (tonnes)
Carbon

sequestration (T)
Carbon sequestratior| Fish habitat (ha) Carbonsequestration
(T), Coastal protectiorj Coastal protection (T), Fish habitat (ha)

Reguating (ha) (ha) | Coastal protection (ha] Oxygen production (T

Cultural Tourism (vigdrs) Tourism (isitors) | Scientific (researchers Existence (importance
Seawater for cooling

Abiotic (md) Sand (tonnes Petroleum (megéitres)
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2.4.5 Monetary flow (supply and usegaccounts

182.Monetary flow accounts flow the same
structure as the physical flow accouniBhe
SEEACF povides guidance on assessititge
economic value of natural inputs. Ecosyste]
services, however, cover a broader range
benefits and require different methods, ofter
unique to each serce.

183.The benefits of ocean ecosystem servica®
not always well representedn economic
terms. therefore monetary flows are often
best O2yAARSNBR | af 24
especially true for non-market ecogsem
services That is, thdull valueto societyof the
service is always higher than the moneta
estimate.

184. There is a extensivditerature on ecosystem
services valuatioi. However, mary methods
are not compatible with established nationg
accounting anather statisticalprinciples.The

The UK Joint Nature Congation Committee (JNCC) an
Centre for Environment, Fisheries and Aquacult
Science (Cefas) in theinitial set of Natural Capital
Accounts for UK Marine and Gtal Ecosystemg
(heretofore referred to as the UKl@t) found tha 36% of
the marine habités were unknown. Of those that wert
known, they assessed the value of waste (Phosphor
Nitrogen, BOD) mediation by Littoral sediments, Coa
saltmarsh, Sheliea, Deepsea, Coastal dunes and San
shores basedon cost avoidedto provide the same
treatment. They also assessed the value of coa
protection in terms of the cost of providing equivale
protection by constructing seawalls, and the value
carbon hurial at the abatement cost of nemaded carbon
They further asessed the value of marinésh and
shellfish, renewable energy (wind) and abiotic produ
(aggregates) using the resource rent approach.

Thornton etal., 2019.

SEEA Ecosystems revision ps®® has

suggestdthreelevels of methods (undisputed/preferred, condit@nrejected) Table8) and threetiers of
ecosystem services valuation methatkpending on data availability and technical capadigb{e9). See
Section 34 for a short descripbn of some of he main methods.

185.Whether thevaluationmethods suggested in theEEA Ecosystems revisiprocess, such as production
functions, will satisfy the requirements for compiling monetary flow accounts for allroservices is a

matter for further research. Thiss also discussed in terms of consolidating the services approach of the

SEEA with thedivity approach used in ocean economy satellite accountir@gition2.6.2

Table8 A, B and C methas for ecosystem services valuation

A method Undsputed/preferred production function; hedonics; simulated exchange value; environmepialtection
expenditure in combination with opportunity costs of land; Marginal Value Pricing; avoid
costs (least cost alternatives iff < WTP); quota/leases

B methal Conditional resaurce rent; benefit transfer using metagression models

C method Regcted restoration costs; market prices (for crops); travel costs (in case only direct costs);
preference (with CS); unit value transfer without adjustment

Note:iff < WTPmeanscif and only if avoidance cost is less than Willingness té Pay

84 Seehttp://www.aboutvalues.net/method database/#

85 https://seea.un.org/sites/seea.un.org/files/documents/EEA/discussion_paper 5.1 defining values for erg aug 2019.pdf
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Table9 Tiered approach to valuation of ecosystem services approaches

spatialized based on
accommodation

Category Service Tier 1 (data poor/low Tier 2 (moderate Tier 3 (data rich/high
technical capacity) data/technical capacity) technical capacity)
Provisioning Crops Fraction omarket price* Leases/resource rent** Production function
Timber Stumpage value
Fish Resource rent Quota/permits
Water (Recommended not to be seen as a provisioning seitice
Regulating Carbon sequestation Social cost of carbon Sociakost of carbon Emission trading schemes
Soil retention Benefit transfer Avoided costs (any) Avoided costs (least cost
Air filtration alternatives iff < WTP)
Water purification
Rver flood regution
Coastal flood regulation
Water flowregulation
Cultural Tourism Fraction of tourism revenue| Fraction of tourism revenue | Fraction of tourism revenue

spatialized based on
accommodation

spatialized basedn
geotagged social media data|

Nearby use (e.g., recreation)

Benefit transfer

Simulated exchange value**
/ Protection expenditures +
opportunity costs of land

Simulated exchange value
(intersection of supply and
demand curve)

Adjacentuse (e.g., as flected in
property value)

Expert estimates of
premium

Hedonic pricing (survey data
small sample)

Hedonic pricing (property
sales data large
sample)***+*

Notes* e.g., applying a single fixed percentage based on a research study altesignates
** Resource Rergpproach also covers some income less costs methods
*** ysing the 50% median approach
*** Marginal Value Pricing potentially (few applications so far)

*+kx \Water is not the result of ecosystenprocessestherefore, water sipply may bettetbe seen as ambiotic serviced S RA i 2 ND &

2.5Flows tothe environmentaccounts(residuals)

y2G0S0®

2.5.1 Defining and classifying flow® the environment

186.The SEEERpara2.92RSTA Yy S &

consumption or accumulatiagn ®
the SEEAFprovides guidance on accounting for returns of wastewater (in water supply and use accounts),
air emissions (including ¢@om fossil fuel consumption, water emissions and solid wastes (including

plastics anchazardousvastes).

187.The OceanAccownts Framework sggests estimating residual flows that flow to the ocean, whether from
terrestrial, inland water, coastal or marirsmurces Air emissions ardiffuse and contribute generally to

I £ § K2 dzAK

G§KSNB Aa

NB & A Rdz f & antl gasedasTriteridgls ad2riergyitBat A R X
are discarded, discharged or emitted by establishments and households through processes of production,

1

y2 AydSHgalsiAz2yl

atmospheric conditionsather thanto local ocen conditions. @er residuas accounts,namely water

supply and uséfor wastewater) water effluents and solid waste accourmanbe estimated bydrainage

basir?® and provide an indication of thgeographiand sectoral sotce of residual$lowing to the ocean.

188.Section 3.5 in the SEEX-details accounting fothe supply and use of watetWater Supply and Use
Accountsdescribe the flows of water, in physical units, framtial abstractonfrom the environment, supply
to the economyuse by industries and householdgsuseand eventual discharge to the environmeirhis
includes the use of seawater, eithafter desalination for domestic consumption ealtwater used in
industrial processs By compilingWater Supply and UsecBounts at the drainage basin level, itaso
possible to estimate flows of wastewater to the ocean. THality of the wastewater may range from
treated, and therefore potable, to unteged. Linking thse to water emission accounts (see below) would
help understand the potential impacts of wastewater on ocean water qualitys Guidance does not

provide addtional detail on producingVater Supply and UsAccounts.

86 e far example, Statistics Cada. 2016. Human Activity and the Environment: Freshwater in Cahtigs://www150.statcan.gc.ca/n1/pub/16
201-x/16-201-:x2017000eng.htm
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189.Section 3.6.3 in theEEACFdetailsaccounting forair emissionsThesubstancesecordedin Air Emissions
Accountsare:CQ, methane, NO, NQ, hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride, carbon
monoxide, noamethane volatileorganic compounds, sulphur dioxide, ammonia, heavy metals, persistent
organic pollutants, and particulates, including 8MPM s and dust. Each of these ssthnces have different
effects onthe climate and human and ecosystem healilncLidingthroughdispersion into the oceanThis
Guidance does not provide additional detail on produchgEmissionsAccounts for the ocean. However,
it is suggested to allete national air emissions to ocean economic activities to morptdicies such &
zero carbon mane shippin§’.

190.Section 3.6.4 in the SEfEAdetails the supply (generation) and use (dispositionjvatter emissions. Water
Emissions Accountecordsubstance released directly by industries amadi$eholdsjncludingsubstances
released by the sewerage sector after treatment. Substasocggested to be included in Water Emissions
Accounts(see below)are: BOD/COD, suspended solids, heavy metals, phosphorous and nitSuoyea.
proportion d these substareswill flow to the coastal and marine ecosystems.

191.Section 3.6.5 in the SEEAdetailsthe supply(generatior) and use (disposition) sblid wastesncluding
hazardous waste$olid wastes are generatedfn many source@ncludingindustries, household$andfills
and import9, collected, recycled, reusedccumulated in controlled landfiixported anddiscarded directly
to the environment. Therefore, Solid Waste Accouste belowkan be more complethan other residia
flows. For example, at any stage of collection, treatment, transformation or transportation, losses to the
environmentcan occur CompilingSolid Waste Accountsat the drainagebasin level and recordng the
locationof landfillswill support estimating the quantities of solid wastes that are deposited in the ocean.

192.There is no international classification of solid wastes. The -SEEkaws illustrative examples from the
European Wste Classification foStatistics (EV#Stat) (Eurostat, 2010%o0lid wastesnost often included
in Solid Waste Accounts arehemical and healtltare waste, radioactive waste, metallic waste, hon
metallic recyclables, discarded equipment and vehicles, alnand vegetal wastesnixed residerial and
commercial wastes, mineral wastes and soil, combustion wastes, other wilétstes of specific concern
to the OceanAccounts such as plastics, can be disaggregated from this geclassification.

2.5.2 Physical flow acconts (to the environment)

193.The general physical supply and use tal ) ) )
shown in the SEEGF(adaptedas Tables, The UK pilot estimated the amounts of nitrogen,
phosphorous and BOD dischargdtbm wastewater

above shows the logic of aphysical flows
treatment plants closed the coast

from extraction, harvest or capture from the
environment to transformton and use, ad | Thorntonet al., 2019.
finally to accumulation and disposition in th
environment. As with flowso the economy
the challenge in adaptinglows to the
environment for Ocean Accounts is to
distinguish residuals that flow to the ocean,

The VietnanESCA®cean AccountsilBt estimated the
guantites of COD, BGD Total Nitrogen, Tota
Phosphorous, Nitrites and itkates, Ammonium,
Phosphate, and Total Suspendedi& generated from

coastal tourism baskon per capita figures reported in th
194.Courtries with exising accounts for water,| |iterature.

air emissions, water emissions, or sol _ _ ,

. . https://www. unescap.org/sites/default/files/1.3.A.5 Viet%20Na@BOA
wastes can estimate these residuals l ~p 1215N0v2019.pdf
drainage basin For example, an indl
estimate of stid waste generation by
drainagebasincould attribute similar solidwaste generation rates, composition aedllection rates to all

87 hitps://www.reuters.com/article/usclimate-changeun-shipping/shippinesectorsetscoursefor-zero-carbonvesselsfuel-by-2030
idUSKBN1W81B8
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195.Table10 shows the supply (gneration) of water emissionsheir supply to other economic units (e.g., the
sewerage industryand useby drainageasin for landbased sources and by marine area (for maiased

Physical supply (generation) table for gross releases of substances to water

households anéstimatedrainagebasinamounts on the number of households in earka.This is further

elaborated inSection 3.5

sources).

Table10Basic structure foiWater EmissionsAccountby drainagebasinand marine area

Industry
Flows from the
Source Substance Households environment Total
area Sewerage| Agriculture | Mining Marine Other Total Of which | supgy
industry transport from
ocean
Direct emissions
Drainage | BOD/COD D A
basinl Suspended
solids
etc.
Marine Bilge
area 1 Heavy medls
BcX
etc.
Releases to other economic units
Drainage | BOD/COD B
basinl Suspended
solids
Marine
area 1 Heavy metals
etc.
Physicalusetable for gross releases of substanceswater
Industry
Source FIovys to the
area Substance . _ . Households | environment . Totaluse
Sewerage| Agriculture | Mining Marine | Other Total Of which
industry transport to ocean
Direct emissions
Drainage | BOD/COD E EO E

basinl Suspended
solids

Marine

area 1 Heavy metals
900X

etc.

Collection byother economic units

Drainage | BOD/COD B

basinl Suspended
solids
etc.

Marine Bilge

area 1 Heavy metals
930X

etc.

Note: See Table 3.8 in tH@EEACF.6Otheré indusi NA& S &
Syraarzya G2 G(KS

I NB

O2dzZ# R AyOfdzRS F2NJ SEI YLX S
4SSN IS AYyRdAZAGNBE® 45ANBOG

I 1 dzl O dzt yGdiNaE
S Y A wetaheintasy. Fdr NB

example, agriculture releases BOD quantities in Draibage11 in the amounts oA directly to the environment an@to the severage industry.
This is recorded a€in total supplyof releases to other economic unitfhe sewerage industry removes all liytwhich is added té directly
released by agriculture tB, which is the total direct emissionSis also theotal releasel to the enviroment andtotal use of direct emission&O
is the proportion estimated to flow to the ocean.
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196.Supply and use of solid wast@sablell) are

more complex since several industries no
only generate solid wastes, but also use theg
as prodwets in recycling incineration and
landfill. The table shows detail by location
generation and use of waste residuals af
could be expanded tanclude many more
substanes. In theduse  LJ- NJitabe,F
solid waste residuals disposed of in th
envirorment are distingished by those

flowing directly to the ocean.

The Samo&SCAP ¢e@an Accountgilot estimated the
guantities of solid waste generated by tourism by apply
tourism factors from the test tourism satellite account
the same indstries in the pilot Samoa waste account.

https://www.unescap.org/sites/default/files/1.3.A.3_Samoa GOAR 13
15Nov2019.pdf

The ThailandESCAP Ocean Accoupitst estimated total
waste generated in the studyea and allocated a portior
to tourism bagd on known per capita factsr That is,
tourists generated almost four times the waste
residents.

https://www.unescap.org/sites/default/files/1.3.A.4 Thand GOAP_12
-15Nov20199.pdf

Table 11 Physical supply and use of solid waste residuals

Physical supply of solid waste residuals

Source
area

Restof Flowsfrom
Generation of solid waste the the
world | environment
Incineration Total
SUEE Of which | Recycli Import suppl
) yclg Other Other por Recovered g
Landfill used to and . . Householdg of solid .
Total treatment | industries residuals
generate| reuse waste
energy

Generation of solid waste residuals

Drainage
basinl

Chemical and
health care
waste

Radoactive
waste

Metallic waste

Mixed
residential and
commercial
waste.

Drainage
basin2

Mineral waste
and soil

Other waste

Marine | Mineral waste
areal |and soil

Other waste
etc.

Generation of solid waste products

Chemical and
health care
waste

Radioactive
waste

Metallic waste

Mixed
residential and
commercial
waste.

Mineral waste
and soil

Other waste

Note: Dark grey cells are dldy definition.Solid waste products are solid wastes that are discarded but resold by other induBteesible ould
further distinguish quantities recoved from the ocan. Ideally, the table would also distinguish theneration and use of solid waste products
spatially. This would allow traciriigws of reused/recycled materials between spatial areas and eventually to the ocean.
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Table11 Physical suply and use ofolid waste residuals (continued)

Physical use of solid waste residuals

Source
area

. Rest of
. . Final Flows to the
Intermediate consumption . the .
consumption environment
world
Incineration Total
Substance : . of
Of which | Recycling Exports ; use
) 9 Other Other ; which
Landfill used to and . . Households| of solid | Total
Total treatment | industries to
generate| reuse waste
Ocean
energy

Collection and disposal of solid waste residuals

Drainagel Chemical and

basinl

health care
waste
Radioactive
wastke

Metallic waste
Mixed
residential and
commercial
waste.

Drainagel Mineral waste

basin2

and soil
Other waste

Marine
area 1

Mineral waste
and soil
Other waste

etc.

Use of of solid waste products

Chemical and
health care
waste
Radioactive
waste

Metallic waste
Mixed
residential and
commercial
waste.

Mineral waste
and soil

Other waste

Note: Solid wastes are collected, sent to landfill, incinerated, sent to treatment, used by other industries, exportedrdediso theenvironment.
Solid waste products are udby recycling, otler treatment, other industries or exported.

197.

Table 12, below summarizesir emissions, water emissions, wastewater and solid wastes flowing to the
ocean.ldeally, the table shows the sector and drainage basitihe sourcelt records the estimatedlows

from sources thatould potentiallyenter the ocean envonment. For example, in the case of greenhouse
gas emissions the estimated emissions absorbed / buffered by oceans. The table cowlonbéned with
accounts oflows to the environment as a whol& provide an integrated prestation of flows entering

the ocean versus other environmental sinkfe link between flow$o the environmentand condition is
difficult to establishdue to time lags and complex dispersion factors. However, tracking the quantities
generated and wherehey are generated will help understand the source of residewdlsing in the ocean.
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Table12. Qupply of flows to the ocean (physical) (during accounting period)

Bysourcearea(e.g.drainage Industries
basin country)

Agricultue Mining Other Households | Rest of the World| Total

Air emissions (tonnes)
Cca
Methane
[X]

Water Emissions (tonnes)
BOD/COD
Suspended solids
[X]

Wastewater ()

Solid Wastegtonnes)
Plastics
Animal and vegetal wastes
(X]

2.6 Ocean economatellite accounts
198.¢ KS (SN 28868t 6D@g2rvO02dzyiiaé Aa A vihaSypRedesthiee NBT
many already in se. Since thesexsting approaches usedifferent data sources, classifications and
methods, they are difficult to compare. Furthermore, it is a challenge to provide a single source of guidance
on how to @mpile them.

199.The OECD (2016) provides an overview ofntla@y national efforts to compile similar accounts, including
08 /FYIRI O0GYENRARNNBABRSOG & AN®D &Rl MK Y oG2S/ (yE (
ac@ dzy*fi ®veér two dozen countries and international organisations are@ious stages in the creation
of formal or informal versions of their national income accounts and related statistical systems to monitor
the relationship of economic activity to thecean.

200.The intent of all these approaches is to demong&aheimportance ofthe ocean to the national economy
to track ocean sectoral policies and letter understand the cross impacts with nacean policiesFor
exampledevelopment policies to inease constructio of inlandinfrastructure mayead tocoastal flooding
and dispersion of pollutants into coastal areas. Tdoisld risk siltation and g@lution of aquaculturefarms
and seagrass beds. Conversely, clearing mangroves for aquaculturedeorddse coastalmptection and
risk flooding or eroding coastal croplanalsd pastures

201.Since ocean economy satellite accounts are not defined in existing statistical standardsctiorprovides
a typical structure as a starting point.

202.Table13 below provides a basistructure and measures ain ocean economsatellite accountThe rows
are characteristic ocean economy sectors, the columns representtbasuresused to assess their
performance Performance can be measured in terms of Grosse/Allded(GVA), Gross Guut (GO) and
employment.All three can be stated in terms of direct, indirect and induitedacts Further guidance on
these measures, data sources and compilation is provid&gation 36.

203.6 5 A Nip@xis &s described iBection 2.2 a Scopeboundariesof OceanAccounts areimpacts (in terms
of GVA, GO and employmguaf & OK I NI O S NJthatiark raoét direodyiasaiatédiwihithecean
These can be occurring in the ocdaffshore oil and gaspe dependent on ocegproducts (oil refinirg) or

88 https://www.dfo-mpo.gc.ca/stats/maritimeeng.htm
89 https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_destaques&DESTAQUESdest boui=261968449& DESTAQUESmodo=2&xlang=en

9 https://coast.noaa.gov/data/digalcoast/pdf/oesa.pdf
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be providing goods and services to activities on the ocdaranufacturing of components fowil rigs)
(Figureob).

Table13 Ocean Economy Satellite Accoufyear)

Sector GVA(currency unitsconstant) Employment(thousands)
Direct Indirect | Induced| Taal Direct Indirect | Induced Total

Fishing/aquaculture

Offshore oil and gas

Minerals

Boatand ship building, maintenance and repair

Marine renewable energy and distribution

Marine construction

Marine transportation& support activities

Marine tourismé& recreation

Marine services

Marine research and education

Government

ENGOs

Total

Growth from previous period (%)

Whole ecamomy (value)

Whole economy (% in ocean economy)

204.0 L Y R xefels © thé interindustrypurchasegreflectedin GVA, GO and employmenitlggered by direct
demand For examplepil rig operators purchaséood suppliesfrom wholesale trade Calculating the
indirect impacts on wholesale tradequires the application of inptutput analysigl-O), whichtraces the
transactions between sectar§ SLISYRAYy 3 2y (KS &St SOGA2y 2F GRANB
counting.For example, mutof the output of the marine fishing sector goes to the fish processing sector.

Figure6 Relationship between ocean and ocean economy

From the ocean

T
-

Land
In the ocean

Ocean

To the ocean

Source: Park and Kildo@014.
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LF (GKS&aS INB 020K O2 impdctiwliNEeR to beRdjudtdl @oiréndve th& &ayie § K S A
transferred between them.

205.0 L YOS dripacts arethe amouwnts (n terms of GVA, GO and employment) generated by eoygles (in
direct and indirect activities) spending their wagasd incomes For example, an employee of a fish

processing (direct) company purchasasar (induced)The implicationf this spendig on the GVA, GO
and employment of the automobile industry can also be calculated using

206.Linking ocean economy satellite accounts more precisely to the overall SEEA concept of natural inputs and
ecosystem servicagquires further conceptual developme Testing isequiredtoNB 02 Yy OAf S G KS ¢
perspective of ocearconomysatellite ac8@ dzy 1a ¢AGK GKS &aSs RNdwd @ SaturallJS NA L.
inputs and ecosystem servicekhis will be included in thfeiture researchagenda.

2.6.1 Defining and classifying the oceatonomy

207. The SNA 2008 conceptuallycimdes all maria and ocearrelated economic production including
subsistence, informal and illegal activities. The International Standard Industrial Classification of All
Economic Activities (ISIC Rev.n¢)udes categories for marine fishing (0311), imaraquaculturg0321),
sea and coastal water transport (501), and other oespecificindustries. The definition of ocean related
activity is continually evolving and may differ considerably by natioregion. The definition should be
measurable usin@ variety of economic statistics, including output, employment, wages, number of
establishments, etc. consistent with national statistical series.

208.Table 14combines ISIC codes identified by Wang (2016) and those listed by Colgan (2018) as being
specificaly included in IECRev. 4 oreferenced in national and international ocean economy reports and
plans. Appendix 66 provides further exampleand the derivation ofrable 14

Table 140ceanrelated ISIC codes

Sector ISIC | Description Ocean
Code share
Oceanrelated huntingand trapping (walrus,seald 0170 | Hunting, trapping and related service adiis Partial
Hshing/aquaculture 0311 | Marine fishing Full
0321 | Marine aquaculture Full
Offshore oil and gas 0610 | Extraction of crudeetroleum Partial
0620 | Extraction of natural gas Partial
Marine mining and quarrying 0810 | Quarrying of stone, sanahd clay Partial
0890 | Mining and quarrying n.e.c. Partial
0893 | Extraction of salt Full
Mining support service activities 0910 | Support activities for petroleum and natural gas extraction Partial
0990 | Support activities for other mining and quarrying Partial
Marine manufacturing 1020 | Processing and preserving of fish, crustaceans and mollusks Full
1394 | Manufacture ofcordage, rope, twine and netting Partial
Marine chemical industry 2011 | Manufacture of basic chemicals Partial
2029 | Manufacture of ¢her chemical poducts n.e.c. Partial
2100 | Manufacture of pharmaceuticals, medicinal chemical and botanical | Partial
products
Boat and Ship Building, Maintenance and Repe 3011 | Building of ships and floating structures Partial
3012 | Building of pleasw and sporting bats Partial
Repair and installation of marine equipment 3315 | Repair of transporequipment, except motor vehicles Partial
Marine renewable energy and distribution 3510 | Electric power generation, transmission and distribution Partial
Sat water supply 3600 | Water collection, treatment and supply Partial
Waste managemergervices 3700 |Sewarge Partial
Marine construction 4290 | Construction of other civil engineering projects Partial
4311 | Demolition Partial
4312 | Site preparation Partial
4321 | Electricdinstallation Partial
4322 | Plumbing, heat andir-conditioning installation Partial
4329 | Other construction installation Partial
4390 | Other specialized construction activities Partial
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Sector ISIC | Description Ocean
Code share
Marine equipment wholesale 4659 | Wholesale of oter machinery angéquipment Partial
Marine equipment retail 4773 | Other retail sale of new goods in specialized stores Partial
Transport via marine pipeline 4930 | Transport via pipeline Partial
Marine transportation 5011 | Sea and coastal passenger watensport Full
5012 |Sea and coastal freight watgansport Full
Warehousing and support activities for 5210 |Warehousing and storage Partial
transportation 5222 | Service activities incidental to water transportation Partial
5224 | Cargo handling Partial
5229 | Other trarsportation supportactivities Partial
Marine tourism 5510 | Short term accommodation activities Partial
5520 | Camping grounds, recreational vehicle parks and trailer parks Partial
5590 | Other accommodation Partial
Food and beverage sereiactivities 5610 | Restaurants and mobile food service activities Partial
5621 | Event catering Partial
5629 | Other food service activities Partial
5630 |Beverage serving activities Partial
Marine information services 6311 | Data processing, hosting andated activities Partial
Marine insurance 6512 | Nontlife insurance Partial
Marine geologic exploration 7110 | Architectural and engineering activities and related technical consulta) Partial
Marine research and education 7210 | Research andxperimental deelopment on natiral sciences and Partial
engineering
Marine/Environmental Consulting 7490 | Other professional, scientific and technical activities n.e.c. Partial
Travel agency, tour operator, reservation servid 7911 | Travel agencwctivities Partil
and relatedactivities 7912 | Tour operator activities Partial
7990 | Other reservation service and related activities Partial
Ports (maintenance) 8130 |Landscape care and maintenance service activities Partial
Publicadminstration and defence 8411 | General pblic administraion Partial
8422 | Defence activities Partial
Education 8521 | General secondary education Partial
8522 | Technical and vocational secondary education Partial
8530 | Higher education Partial
8541 | Sports and physical education Partial
8549 | Other educatio n.e.c. Partial
Libraries, archives, museums and other cultura| 9102 | Museums activities and operation of historical sites and buildings Partial
activities 9103 | Botanical andoological gardens and nature reserves activities Partial
Spats activities ad amusement and recreation | 9312 | Activities of sports clubs Partial
activities 9321 | Other sports activities Partial
9329 | Other amusement and recreation activitiese.c. Partial

Adapted from Wang (2016) and Colgan (2018). Full devivatnd notes ifAppendix6.6.

209.Many oceanrelated sectors mentioned in national and imb@tional reportsare not obvious and raise
guestions about how the relationship to the ocean is to be dmfimnd measuredabout the levels of
aggregation in an ocean economy taxonomy, and about the relationships among industries in the ocean
economy Futher researchs required to develop an agreed definition and classification.

2.6.2 Recortiling activityand service approaches

210.Table B shows a flgh-level summay of the broader ocean economi. i A& | &dzYYIl NB 27
in Table5 (General Supply and U3ghat could be derived from compiling characteristic ocean commodities
from existing monetary supply and use tables in 8i¢A.

211. & t dNiBts and Servest & dzLJLJ A SR 0 &lsobefétided fioMRAhEGVA @ idividul economic
activities as described in the ocean econosayellite account. However, products and services are also
imported, used inproducing products, atsumed by housedlds and exprted. Theduse section of this
table shows the use in the economy including intermediate consumption (used to producegottesand
services), household final consumption (the energy we use and fisktatyegross fixed cafail formation
(contribution to infrastructure and inventories) and exports.

212.If data inTable14 and Table B were complete and detailedhe totals would match. That is, the sum of
the GVAof ocean commodities and th@VA of the secorsthat produce themshould be equalHowever,
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data on both sectors and commaodities are incomplete ané sourcemay be used to iiorm the other.
Further resarch is required to reconcile these tvepproaches

Tablel15. Ocean economy tablesupply and use (monetary) (duringccounting perial)

Industries Households Government | Accumulation | Rest othe Total
World
Supply table
Products and | Output Imports Total supply
services
Use table
Products and | Intermediate | Household Government | Gross capital | Exports Total use
services consumption | final final formation
consumption | consumption | (including
expenditue expenditure changes in
inventories)
Value added

2.70cean governance accounts

213.This section is under development.

2.7.1 Defining ocean governance for accounting purposes

214.Decisioamaking about oceans is shaped by, and embedded within, a convplexf relatiorships between
individuals and institutions. The teridgovernancé is commonly used to refer to the many ways that
individuals and institutions, public and private, nagie their common affairs in this context. Governance of
oceans is a progs characteriselly a wide variety of

T Actors/ institutions: includinggovernments, intergovernmental organisations (IGOs), private entities
from commercial and noprofit sectors, ad diverse communities within civil society.
Norms:including treaties,dws, regulationspolicies, contractual agreements, technical standards.

T Behavioural relationshipsboth actors and norms are influenced and shaped by relationships of
authority, coogeration or influence at multiple levelsA particularly important behavig for
accountirg purposes is the spending of money on ocealated activities including but not limited to
protection, management, and fiscal incentives.

T Spatial boundariesDifferent actors and norms operate at different spatial scales, including,local
national, regbnal and international. A characteristic feature of oceans governance is the common
misalignment of the spatial boundaries of governance at each of these scalethevittophysical and
spatial characteristics of the ocean environment. &mmple, many esystems and species straddle,
migrate across, or are affected biophysically by activity located beyond jurisdictional bourfdaries.

215.These broad features @overnance arean important subject of ocean accountifigr several reasons,
including the followng:

T Tracking how collective decisions are made about oceans is crucial to improving their effectiveness in
the future.

T Decisioamaking about oceans is commly divided along sectoral lines (e.g. fisheries, transport,
energy, telecommunidéons, tourism,environmental protection etc), reducing mutual awareness of
oceanrelated decisiormaking and relevant institutional responsibilities.

216.0cean governance aagots are an experimental component of the Ocean Accounts Framework that are
currertly being piloted and supported by targeted research. They incorporate specific elements of the SNA,
SEEACF and SEEBEA but extend the scope of these frameworks to coweidar range of phenomena.

SMiligana/ R h QR2REETTS
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2.7.2 Stucture of governance accounts

217.0ceangovernance accountsan bestructured intotwo broadcategoriesof tables tha record featuresand
consequences ajceanrelated decisiormakingfrom two complementary perspectives:

T Spatially explicitsituation: including the status for each relevant Spatial Unit of ocean zoning
(jurisdictional and management zones) tingional respasbilities and rules for particular activities,
social circumstances (e.g. health, poverty, social inclusiang, circumstancesrelevant to the
integrated risk and resilience profile of relevant environments, societies, and economies.

T Environmental ActivityAccounts focusing orrecordingeconomic activity (e.g. government spending,
taxes, subsidies) that is directly associated with management of ocbased on the concepts and
approaches dagmented in theEnvironmental Activity Accounts in tR@EEACF*

218.lllustrative tables for each of these two categories are presentdabiesl6 and 17below, which contain
row entries for several proposed experimental components of ocean governance a&scdable B,
recording the spatially explicitsituation, can be integrated with other parts of the Ocean Accounts
Framework that record economic or environmental conditions within specific Spatial (Buotse
components of the Table will be moror less relevat depending on the spatial focus of the relevant
account for example indicators of certain social circumstances may not be relevant accounting subjects
except forcoastalSpatial Units.

Tablel6 Governanceable: spatially explicitsituation (at end of accounting period)

Spatial Measurement Units

Unit 1

Spatial
Unit 2

Spatial
Unit 3

Repeat asneeded for each Depth Layer:

Zoning

Jurisdictional zone (e.g. Internal Waters,
Territorial Sea, EEZ/CS)

Type classification basenh
national lawsand policies

Management oplanning zone (e.g.
protected area, private property,

Type classification based on
national laws and policies

aquaculture, energy development,
submarine cable corridor, etc)

Rules and decisiomaking institutions

Written comments and
references to official sources

Activity 1 (e.gsmallscalefishing)

Written comments and
references to official sources

Activity 2 (e.g. industrial fishing)

Written comnents and
refererces toofficial sources

Activity 3 (e.g. wind farm development)

Social circumstances
Topic 1 (e.g. Public health)
Topic 2 (e.g. Poverty)

Appropriate indicators

Appropriate indicators

Topic 3 (e.g. Social inclusion) Appropriate indicators

Risk and resilience

Topic 1 (e.gHood / storm surge risk) Appropriate indicators

Topic 2 (e.g. Resilience) Appropriate indicators
Note: The spatial detail in this table is more feasible and essentiahdiicators related to zoning and institutions. Indicatorso€ial
circumstances and risk and resilience are stifider discussion.

219.Table T, recording environmentaleconomicactivity per sector features a combined presentation of
spedfic components of the SEEA that focus on protection and mpament expenditee, environmental
goods and services, taxes and subsidies, Btdor more information refer to SEEEF Section 4.3.
Depending oravailabilityof spatial detail these could beompiled by spatial uniand incorporged into

% See SEELF Chapter 4,8.4, 6.2.5.
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Table16. This would show, for example, total environmental protectexpenditures in a given spatial
unit.

Table17 Governance tableenvironmental economic activityper sector (at end of accounting period)

Industry 1 (e.g. | Indugry 2 (e.g. | Industry 3 Government
shipping) fisheries)

Environmentaprotection
expenditure

Of which R&D expenditure

Value of environmentajoods
and services provided

Environmental axesless
subsidies

2.7.3 Specificexperimental componentof governance accounting
220.lllustrativeproposed nethods and approaches for compiling these can be summarised as follows:
Ocean zoning

221.Accounting for ocean zoning can be achieved s¢sigming consient type classifications to Spatial Units.
These provide a qualitative description of how theaavéthin a given Spatial Urdain bedistinguished from
others in accordance with relevant laws, regulations and policies, for the purpogeseiment decien-
making. Two general classification categoftgsocean zoningre proposed, which are based how ocean
space is commonly classified by international agreements, and relevant national laws and policies:

222.Jurisdictional zona international agreemers, in particular the 1982 United Nations Convention on the
Law of the Se&, recognise a series ofaritime zonesn which countries are attributed certain rights and
obligations eithert & (G KS NBf SOl yiG aO2I ai brfis adtdnhtiéld éntitlédadity OK O f
GFEL3 AdFGSe 6AYy NBfIFGA2Yy O 2latidniovestels BoatadirQobidphRse @S & & S
zones are classified in the 1982 Convention and related agreements as fllows:

T Internal waters locaed landward ofad G SNNRA G2 NA £ aSI ol aStAySé RSa
treated as equivalent to lancetritory being subject to the permanent sovereignty of that state. Ports
are treated as internal waters.
T Territorial seaextending up to 12 autical miles seward from the designated baseline, subject to the
sovereignty of the coastal state, WithLISOA FA O NAIKGa 2F aAyy20Syid LI
T Archipelagic waterslocated between islands of an archipelagitate (e.g. Indonés, Jamaica, Kij
{SeOKStftSao SyOf2aSR o0& Iy &l NOKALIStEF3IAO ol aSf
specific rights of passage afforded to foreign vessels.
T Exclusive economic zanextending up to 200 nautical milegawvard from baselinein which the
coadi £ aidlrdS Syzcz2ea OSNIFIAYy Ga2@SNBAIYy NARIKGag N
0S®aId FTAAKSNASAS SySNHeuv® {dzaSOi G2 (GKSasS NI
T Continental sheiffextending 200 miles seaawd from baselie, or further in certain defined cases, in
which the coastal state enjoys certain sovereign rights (e.g. related to oil and gas) and the flag state
enjoys certain navigational freedoms (e.g. to lay cables and pipelifieg)continental sHeand EEZ
both cover the seabed and subsoil, with only the latter zone covering the water column and
superjacent airspace.
T High seaslocated beyond national jurisdiction, in which countries enjoy broad-extiusive rights
(e.g. freelom of fishing) unlesthey agree otbrwise.

9 See https://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf
9% See https://www.un.org/Depts/los/inde.htm.
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1 Deep seabedlocated beyond nationajurisdiction, treated by the 1982 Convention and related
FaANBSYSyda a o0SAy3a (KS,andSubjaci@ay intkrSatithal rhaBa§em2nf
framework (focusegredominantlyin pracice onregulatian of seabedmining).

223.The suggested approach to account for these zpnédch are illustrated ifrigure 7below, it to record the
zone designatiofs) present withireach Spatial Unilongside a reference to the assated enablinglaw

orpolicy,egoni Ay Sy Gl t {KStFY /2yGAySydart {KStF ! O

Yy

MOT

224.In additian to the jurisdictional zone classifications listed above, a Spatial Unit could be recorded as an

Overlapping Claim Areahere multiple countries assert maritime zones that have reithyeen delimitel
by an agreed maritime boundary.

225.Management or planningane 1 supplementing the general jurisdictional zone designations listed above,

coastal states also designate a wide varietywpécialised zonesnder national laws and policider the
purposes of ocean managementregulationor planning. These includeubare by no means limited to:

Fisheries zones, renewable energy zones, gas storage zones, protected areas, aggregate extraction zones,

shipping lanes, etcThe suggested approach taccount for thee zones is to record the relevant
classificatiofs) for each Spatial Unit, alongside a reference to the associated law or policy g@&as
importation and storage zone: Energy Act 2008

Figure7. Basic jurisdictional framework for oceagovernancé’

a high seas
territorial sea non-exclusive rights
sovereignty exclusive economic zone .
4 certain sovereign rights %§ >)>200 NM in
S ! A “" ) some cases
8 / ','@’» A
national territory R
permanent sovereignty aPto 2, i .
7] 77 -

. N L K \
& / O \ deep seabed
¢ N 7 " common heritage
\ of mankind
'

territorial sea
baselines ~_

4oen

¥ =% continental shelf /
i certain sovereign rights

Rules and decisiemaking institutions

226.In most countriesmanagement, regulation and planninfjocean spactalls under the authority ofmultiple
institutions, each of whom is responsible for applying specific laws, policies, regulatidnsther formal
orinformal norms. These characteristiof ocean governan@an be accounted for with succinct qualitative
descriptors, similar to those suggested above for ocean zoning.

227.In Table B these descriptors are assigned functionallyi.e. eat table entry deaibes the institution(s)

responsiblefor certain decisiormaking about a specific activity, alongside the norms considered relevant

to that activity. Forexample,the following entries(Table 18)could be recordedor the relevant Spatial
Units, providiig a multifunctional summary of key governance conditiavighin each Unit

228.To maintain consistency within the accounts, clear entry and review protocols and illustrative sample

language could be developed, includiwhere appropriate genex disclaimershtat the account entries

should not be relied on as definitive statements of the content of relevant laws, regulations or institutional

mandates.

97 Note: diagram excludes archipelagic waters. For further discussion and illustraontofones see:
https://www.researchgée.net/publication/298226287 Navigation through archipelagos current state practice
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Table18 Governance table: illustrative summaries of rules and decisimaking institutions (atend of accountig

period)

Spatial Unit 1

Rules and decisiomaking institutions

Activity 1 (smaibkcale fishing) Smaliscale fishingvessels <5m) Smaliscale fishing (vessels <5m)
subject tolicence and quotas does not require approval provide
approved bycommunity landed tonnage <X in accordance
management committeén with Coastal Fishing Regulation
accordanceCoastal Fishing 1973, section 52. Sdknk].
Regulation 1973section 53. See
[link].

Activity 2 (sand extraction) Prohibited in acordance with Requires licence issued by the
Environment Ministry order 27, Environment Ministry in
under Protected Areas Managemen{ accordance with the Mining Act
Act 1996, section 52. S@ak]. 2004, section 14. Sdknk].

Protectionand management

229.The scope of thesenonetary flowssexpendituresvhose primary purpose i¢l)the prevention, reduction
and elimination of pollution and other forms of degradation of the ocean environnard)2) preserving
and maintaining the stdcof ocean assstand hence safeguarding against tktjon.

230.[Note: to develop mnetary tables consistent with theénvironmental Activithccounts defined in the SEEA
CF including sectoral disaggregation of Table 4f4he SEEA CF

Environmenral goods and seices

231.The scope of thesmonetaryflows includeshe production of a specified range of environmental goods and
services, including environmental protection and resource management specific services, environmental
sole-purpose products, anddapted goods.

232.[Note: To develop monetantables casistent with theEnvironmental ActivityAccounts defined in the
SEEACEF Table 4.6 of the SEE®F]

Taxes and subsidies

233.Environmental taxes are those whose tax base is a physical unit (oxg @i it) of smething that has a
proven, specific negative impact on the environment. Environmental subsidies and similar transfers are
those intended to support activities that protect the environment or reduce the use and extraction of
natural resource. Subsidies gemally are current unrequéd payments that government units, including
non-resident government units, make to enterprises on the basis of the levels of their production activities
or the quantities or values of the goods or services thattproduce, sébr import.

234.Thesefiscal flows are a relevant subject of ocean governance accounts because they can have a profound
influence on decisioimaking concerning oceandor example, the effort level of fishing activities.

235.[Note: will develop moatary tables comistent with the Sgquence of Economic Accounts defined in the
SEEACF see Table 6]3

Social circumstances

236.[To be prototyped using a social accounting matrix approdafiprove alignment with Chapter 28 of the
SNA 200B
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237.There is broad recogon that thereare strong links beveen poverty and the environment, often referred
to as the povertyenvironmentnexus (PEN). These links are prevalent in many marine and coastal contexts
given the exposure of coastal communities around the world to ratuazards andisasters, and todod
and livelihood insecurity linked to the widespread decline of marine ecosystems.

238.The Poverty Environment Accounting Framework (PEAF) provides a basis for organising health, poverty and
social inclusion statistics imtables that ae interoperable wih other components of Ocean Accounts. PEAF
is an application of the accounting principles described in SEEA that can be used to underpin a range of PEN
indicators falling within the scope of t@ombinedPresentationTeble Group(Section2.8).

239.[Note: To dscuss example table with following componentsecosystem assets and condition, services,
benefits, beneficiarie®® Example tableincome, employment, health, inclusion indicators of oceglated
target populations: oastal,smaltscale]

Risk and resilience

240.Resilience is commonly defined as the ability of households, communities and nations to absorb and recover
from shocks, whilst positively adapting and transforming their structures and meandfigritithe faceof
longterm stresses, change and uncertaify. NBf F SR 02y OSLJi 2F aS02f 237
defined as the amount of disturbance that an ecosystem could withstand without changiry gafized
processes and structures, defthes alternativestable states!®! 6 NR | RS NJ O2-gtddgicali 2 F
NEaAfASyOSe¢ Aa O2YY2yteé RSTAYSR Fa GKS OF LKk OAGeR
ecological systems, particularly unexpected change, in ways that continue torshppoan welbeing 10
Regular time series of spatially explicit indicators of these phenomena can provide useful guidance to
decisionmakers tasked with weighing and responding to risks.

241.[Note: to include indicatorsf risk (environmental, social, economand resiliencéenvironmental, social,
economic) attributed to specifiassets and flowgpossiblyfollowing a similar structure to the PEAF and
following same general categories as Sendai indicator frame8erkdai and DRBF

Technologies

242.[Note: to incude functional ativity account monetary tables recording investment in ocealated
research and technology developmeatttivities]

9 PovertyEnvironment Accounting Framework (PEAF):www.unpei.org/system/files force/PEI%20PEAF%20(refined d@hlpdfPel
99 See http://www.oecd.org/development/conflictfragility-resilience/riskresilience/

100 See https://www.annualreviews.org/doi/abs/10.1146/annurev.ecots@1.1.425?journalCode=ecolsys.1

101 Seehttps://www.ecologyandsociety.orgm21/iss3/art41/
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2.8Combined presentation (summariables)
243.This section is under development.

244.The objective of theombined presentatiofisto summarize, aggregate amgmbinethe main information
from other accounts regardinghé annual produiton and expenditures on ocearlated activities(see
SEEACFp. 253, SectioB.4).

245.Including ecosysterelated information in combined presentations is a relativedyv idea, so tts section
is intended to fuel discussion rather than present standard approaches.

2.8.1 Definingthe combined presentation

246.The informaton to be included in the benefits and costs accounts is a summary of the annual mometary a
physical suply and use of ocean products and ocean foarket services, the gross value added (GVA or
contribution to GDP less taxes plus subsidies on produ€td)eomarket benefits, employment in ocean
related industries, expenditures to manage theean, and reladtaxes and subsidies.

247.The accounts could be detailed by relevantustries, ecosystem types, ocean products (including
ecosystem services), and beneficiary typesg.(elow/high imome, smaliscale/largescale fishers,
coastal/inland households).

2.8.2 Components othe combined presentation

248.In the SEEACF, combined presentations are suggested for physical and monetary flovenéogy, water,
forest products, and air emissions. All four tables follow the same structure of:

T By relevanieconomicunits; industries, households, government, accumulation, flows with the rest of
the world

T Monetary supply and use flows (including suppfiyproducts, itermediate consumption and final use,
gross value added, depletieadjusted value added, environmentalxes and subsidies and similar
transfers)

T Physical supply and use flows including Supply of natural inputs, products of residual§nasead
inputs, products and residuals

T Asset stocks and flows (including opening and closing stocks in physicabaathry terms, depletion
in monetary terms, and gross fixed capital formation (investment)

T Related soci@lemographic data such as emplognt and populatn

249.The SEEEFcombined presentation tables then focus on details particular tottpc, such as types of
energy products, forest products or air emissions.

250.The Ocean Accounts Framework provides a basis for recordingohttrese accauts in a spatialhgdetailed
manner, and possibly in three dimensiofi$is will benefit the understaimuy of where the assets are, from
where they flow into the economy, and where their conditions are good or (e&Tablel9 for an intial
summary ofthe types of information that could bicluded

2.8.3 Ocean GVA and GDP

251.The SEEEF(p242, Section 6.2.4fpllows the SNA approach testablidiing the sequene of economic
accounts. This section provides guidance on incluglimgronmentally related transactions and flows in the
production account, generation of income account, allocation of primary income account, distribution of
secondary incme account, useof disposable income account, and the capital account. Depletion
adjustment can be done for each of these accounts.

252.SEEA Ecosystems Technical Recommendations provides an overview of a simplified sequence of accounts
(SEEACF,Table 8.2, p135). This offestwo models to treat the concept of ecosystem services and related
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gross value added and degradation adjusted net saving. In one model, ecosystems are treated as distinct
producing unite. The recommended approach, however, is to allot&elégradation becosystem assets
to the institutional sector that owns it.

253.Giventhe calculation of gross value added in the ocean econsatgllite account, the contribution of the
ocean to GDP is the GVA for all institutional sectors plus taxeallesiglies on prodds.

2.8.4 Depletion, degradation, adjusted net savings
254.In the SEELK

1 Degradation considers changes in the capacity of environmental assets to deliver a broad range of
ecosystem services and the extent to which this capatiy be reducedhrough the action of
economicunits, including householdsSEEACFpara.5.90)

T Depletion, in physical terms, is the decrease in the quantity of the stock of a natural resource over an
accounting period that is due to the extraction of thatural resourcéoy economic units occurring at
a level greater than that of regeraion. (SEEACF par&.76)

255.The SEEGH f a2 adl 4Sa GKIG GKS 4R
require an integratia of economiccocS LJG & |y R & OA
(SEEACF para A222).

SFAYAGAZ2Y | yR YSI adaN
SYGATAO AYyTF2NNIGAZ2Y

2.8.5 Non-SNA contributions to wetbeing

256.As noted irSection 2.3 Flows tothe economy non-SNA benefits of the ocean need to be accounted for but
cannot be comprehensively represented in monetary terms. For this reason, it is recommended that that
measurement of NnofSNA benefits focus on physical measures. A combined presantiati the aean
could include physical flows of regulating and maintenance services (e.g., tonnes of carbon sequestration,
hectares of habitat, metres of coastal protectiotggether with summaries of cultural services and
monetary values

257.Some of theseservices cafe attributed monetary values, for example, it they are directly used with no
required labour and capital or have an input to economic production. The cases of direct use are rather
limited to gathering of wild products. These can be valuethatmarketequivaent value. In cases where
ecosystem services contribute to economic production, such as captured fish, then the value attributed is
the contribution of the fish to the market value. That is, the market value of the fish minus the cost of
catching tte fish

258.Some normarket services have been attributed social or global prices, such as the social cost of carbon.
This, however, is not wediccepted for other nommarket services. For example, marine plants produce
oxygen, which has a marketige. Sinceoxygen is not alimited resource, it would be misleading to put a
monetary value on the oxygen produced.

259.Yet other market services, such as habitats for iconic species or sacred areas, should not be valued in
monetary terms because ofie implicaton of substitution. If a price, no matter how high, is attributed to
these critical natural capitals, then we are assuming that, for a price, they can be converted to other uses.
They could be represented in tables as critical natural capitaéctares.

260.Theefore, it is recommended that the combined presentation facean Accountsdistinguish between
these four types of services: direct use, resource rent, physical quartditieegulating and maintenance
servicesand criticahatural cajital incorporating social values
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2.8.6 Health, poverty andsocialinclusion

261.0pportunitiesfor disaggregatin to better understand the links between the ocean and social concerns
require the disaggregation of beneficiaries of ocealated services and populations at risk of ocean
related disasters. The System of National Accosmggests a S@d Accounting Mtrix approach to link sub

2T O2y OSNYy

populations (e.g., women, loimcome, seS Y LI 2 & SRX 0

accounting can extend stfopulations of concern to include coastal communities and ssaalle fishers.

262.0ne aspect obeing a benefiary is employment in the industry. For example, the fisheries industry could
(@) be aggregated by large and snsa@ihle operations and (b) within those track employment of
men/women, lowincome/highincome, island/coastal/i@nd communitis. Small scale perations and

subsistence activities are often excluded in economic surveys used to compile national accounts.

263.The other aspect of being a beneficiary is benefitting from-n@rket ecosystem services such as coastal
protection and flood potection. Thesesavices could as well be disaggregated by-papulations of
concern. This could be represented in the services use account and summarized in the combined

presentation as the quantity of those services used by thesepspinilations relatie to the size ofhe sub

populations. For example, at risk poor coastal communities could represent 20% of the population yet

receive only 10% of the coastal protection of mangroves.

264.Links between ocean services and health could be madenmstef nutrition receivedfrom the ocean and

recreational benefits.

Tablel19. Combinedpresentation (physical and monetary) (during accounting period)

Industry1 Industry 2 Industry 3 (e.g.| Total Measurement units
(e.0. (e.g. shipping)| tourism)
fisheries)

Gross value added Monetary

Gross domestic product (GVA Monetary

taxesq subsidies)

Resource rent Monetary

Adjusted net savings Monetary

Non-economic catributions to
well-being

Appropriate indicator

Health, povertyand social
inclusion

Appropriate indicator

Employment

Fulitime equivalents

Supply of provisioning serviceg
to sector

Physical or monetary
indicator

Supplyof regulating ad
maintenance services to secto

Physical or monetary
indicator

Supply of cultural services to
sector

Physical or monetary
indicator

Supply of abiotic services to
sector

Physical or monetary
indicator

At the current stage aflevelopment,Teble 18is highly speculative and will require furthersearchto develop approaches to allocating several of

these indicators to specifiadustries

gAl0K
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2.9 Oceanwealth accounts
265.This section is under development.

266. This component of the Ocean Accounts Framework is dedicated to presenting summary information, in
physical and monetary termepncerninghe statusof O 2 dzy (1 NBE Q&  &tackof @céak \Belld. NS 3 A 2
Wealth forthe present purposes is broadigfined, to includeall relevant

T stocks of environmental assets recorded on a SEEA balance sheet;
Economic/financialproducedassets recorded on an SNA balance sheet

T Societal assets (e.g. human or socigbital) that arenot yet recorded innternationdly standardised
formats within nationabccounting systems.

T Status indicators for polieselevant subsets of environmental wealth, including natural capital deemed
GONRGAOLFf ¢ | OO02 NFRiitafid and écreye lenvilodméntdl dssets tRaseTamgh&biR
to measurement in terms of their resource life.

267.Tables 20 and2 below provide illustrative examples of summary presentations of national ocean wealth

that can be derived frormore detailed kalance sheetsvithin the Ocean Accounts FramewoHlustrative

Tables and approaches to account for societal assets are under development and will be incorporated into

future versions of this Guidance, informed by the OECD Human Capital indicators andllgeelated

work.

2.9.1 Economicassets

268.Table20focuses on economic wealth, recording the status of relevant SNA assets in monetary terms at the
end of an accounting perio@.he table is highly speculative inat future reseach would be requiredd
allocate wealth of corporations, households and governments tmttesan

2.9.2 Environmentalassets

269.Table 21focuses on environmental assets, recording the status of rale$&EA asseta physical or
monetary terms at the end of an accounting periddiditional columns could be added for stocks of ocean
assets that are considered of particular importancefor example Ocean Assets designated as critical
because of their ieplaceability cultural importance, or other criteria (see below).

2.9.3 Critical naturalcapital

270.To be developed.

2.9.4 Resource life

271. To be developed.

2.9.5 Societalassets

272. To be developed.
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Table20 National wealth table: Ocean Economy balance sheet (monetary)

Corporations | Government| Households | Total Rest ofthe | Total
Economy world

Opening bdance sheet
Nonfinancial assets
Financial assets / liabilities
Total

Total changes in assets
Nonfinancial assets
Financial assets / liabilities
Total

Closing balance sheet
Nonfinancial assets
Financiabssets / liabilities
Total

Table21 National wealth table: Ocean Asset environment balance sheet (physical or monetary units) (at end of
accounting period)

Asset Type 1 (e.g. Asset Type 2 (e.geagrasp Total / aggregate
mangroves)

Opering stock

+ Additions to stock

¢ Reductions in stock

= Closing stock

Measurement units Area / weight Area / weight Area / weight

Opening condition

Closing condition

Measurement units Condition indicator (e.g. Condition indicator Condition indicator
biodiwersity, resourcéfe)

Page74 of 158



Version 0.8 | 16 December 2019 | not for quotation or circulation

3. Process guidance for Ocean Account$t v dzA O1 { (I NIi D dzA

273.This section after the Introduction, is recommended as the starting point for multidisciplinary teams
planning to engage inceanaccouning. All nembers of the team data providers, compilers and users,
should be familiar with the basic concepts and methods.

274.This section provideguidanceon planning for, managing, compiling and usidgeanAccounts It draws
from experience in SEE® implementation and irOceanAccountspilots. This experiencehas proven that
developing reliable, quality and relevant statistics benefits from stakeholder engagement throughout the
process. Iftakeholders agre on priorities and are welhformed about theconcepts, they are more likely
to contribute their expertise and to use the results.

275.This sectionsummarizeskey components of theOcean Accounts Famework Induded are the main
recommendations on spatidlata, asset extent and conditigrservices supply and usessessing the ocean
economy governance and indicatars

276.0cean accounting builds aaccepted interational statistical frameworks thiarmonize environmental,
d20A1Lf IYyR SO02y2YAO RIFGlI Fo2dzi GKS 20Skyoe . & a20
0Se2yR ylLiAz2ylt 2dNAaAaRAOUGAZ2Yy A datadRdiayrads,sdthat NS F S
data collected usingifferent standards (concepts, classifications and methods) can be combined to tell a
broader story often the kind of story that is required to monitor progress towards policy objectives.

277.Theframework(Figure 8) is capale of organizing datén maps andableson:

T Pressures on the ocean (from SEEA

T Ocean asset@xtent and condition)ecosystems (from SEEAA) and individual environmental assets
(from SEELF)

T Ocean servicesupdy and usg biotic ard abiotic (corbining SEELF andSEEAEA)and

T The ocean economy, includibgt not limited tod h OSI'y 902y 2Yyeé {IGStftAGS 1 (
SNA

T Governance: includingpow the ocean is managed, technologies used argdenditures made to
protect it

278.Sone aspects of o@n assets and services can be valued in ntaneterms and thereby contribute to

measures ofthe ocean economyHowever, not all values are monetary. The oceéaran important

contributor to climde stability, species diversity and cultutaritage. TheOcean Accaunts Framework

encompasssi KAa ONBIR aSyasS 2F agdlfdsSaé o

Figure8 Simplified OcearAccounts Framework

OceanGovernancgincludingmanagement, technology arekpenditures)

A

Flows to the Ocean Assets: Ocean Services:
Environment Ecosystem and individual assets Biotic and abiotic
Water emissions Extent Suppl Ocean
Solidwastes PPy __ Economy
including
Satellite
Condition Use Accouns

103 System of Environmental Economic AccountantyN standard for integ[atir@vironmental and economic datSEERF istheé / Sy (i NI €
CN} YSG2N] ©QO9HY R &{ KIS OdNNBEFE (I 8FELNAR zfyAiyBE 9 ORA OK Seehitps:dpgdr SN2 A y 3 NB A
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3.1Prioritisation and account development planning
279/ NBF GAy3 | & Oec¥anncBdirséwould $é corBipfex However, experience in SEEA

implementation has proventheo 0 | O02dzy & R2y Qi yidbs policy rRlevanfiot O 2 Y LJ

all accounts need to be developed. For example, countries have staBEdvater accounts with available
data on municipal supplied wateFhis alredy proves the relevance of the accounts atttacts support
for adding further detail

280.What has proven to be essential, thoughsigtegic planning in preparatiofor compilingaccounts. The
Diagnostic Tool for Environment Statistiéss a means ofyuiding a structured conversation among
stakeholders to determine which accounts and which parts of which accounts slaodldcanbe
implemented first. In countries whie there is no agoing institutional mechanism for developing

environment statistics, stkeholders consulted during the processes of applying the Diagnostic Tool could

be considered the working group. This working group then contributes data, technieatisgmnd advie
to the work as it progresse¥Vhere there is aongoinginstitutional mechanism, this could be the main
means of engaging stakeholders.

281.1f this working group benefits from the guidance of a senior steering giibigomore likely thatesources
are made available and that thepilot results will be usedo inform policy The main components of the
Diagnostic Toddre asshown inTable22.

Table22 Key actions for account development planning

Diagrostic component | Practical actions
Statement of Strategy | 1 Document national visions and priorities related to the environment,
andPolicy Priorities biodiversity, sustainable development and green economy, including
managing natural assets and flows of seeg from them.
9 Lnkprioritiesto environmental concerns, such as pollutionaverfishing.
Institutions 1 Identify stakeholders including producers and users of related information
(government agencies, academia, NGOs, international agencies), but als
other groups suclas civil society that can benefit from improved informatio
9 Identify relevant institutional mechanisms currently in place
1 Review the role of the National Statistical Offioenighlight the advantages o
integrating information and appro&es across the &tional Statistical Systerm
Knowledge 1 Identify key national d@ sources that can be used as a basis for further
development.
Progress 1 Understand what progress has already been made in developing environi
statisticsand accounts.
Conext 1 Identify rdated statistical development activities that couteénefit (and
benefit from) environment statistics initiatives.
Priorities 1 Determine the priorities for action to develop selected environment statist
Constraints and 1 Assess (a) constiats to implementing specific environment statistasd (b)
opportunities opportunities for immediate actions to address these constraints.

104 hitp://communities.unescap.org/environmerstatistics/tools/diagnostigool.
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282.The Diagnostic Tool has been designed for use in a workshop setting. However, iteration will be required to
acheve consensug:a example, a small core group may draft initisdpenses and then present them to a
larger group for discussion and revision.

283.The approach applied in tHeESCAPcean Accountgilot studies has been to use the Diagnostic Tool outline
as the structure ofa more detailed scoping report. The scoping report may be coordinated by an
independent consultantthe NSQor by a government agency responsible for the aceSome countries
have found that engagiran indepement consultanin producing the scoping report is more likely to reveal
opportunities for improvement.

284.The ESCAP pilots were all initiabydobtaining commitments from senior managers to procdgitbts have
been initiated in ¢her countriesby governnent expertspresening initial resultsto policy expertsas a
demonstration of feasibility.

285.Most pilot studies have identified data availabilapd accessis major constrairg Even when data are
known to beavailable they may balistributed across many sourseuse different standards and be difficult
to access for confidentiality reasoriBhe general advice is to know what data you have by conducting an
inventory:% of available dataThis may bénitiated through thescoping procesas a request taelevant
data holders. Relevant data may also be available from global data sqeesSectbn 4.2). Pilot studies
haveaddressedhese constraints in different ways:

T using public datamay limitthe scope of thestudy, and data may be dficult to quality check;
T establishing data sharing arrangements with relevant institutiomsy take timeand
T conducting original field work and soeg@zonomic surveygakes time andesources.

286.Most Ocean Accountgilot studies have wed the Scoping éport as input toa first national workshopThis
workshop is an opportunity to review theaing report, revise it if necessary and to agree on the focus of
the pilot. It is also an opportunity for capacity building: to discuedated stakeholakr activities and to
conduct training.

287.When discussing priorities, it is important to understand the broad scope @dean Accounts Framework
Pilots to date have been designed to address topics and policy concerns shbalried3 below.

288.At a natonal level, addressing any one of theoab priorities would be sufficiently challenging to justify a
pilot study. Howeverchoasinga smallersub-national study area could allow for addressing more than one
topic. For examplemore informaton may be available for a specific baycoastline. Focussing on this as a
study area would support a more comprehensive analysis, such as assessing-bisedidsources of
pollutants in the relatederrestrial drainagearea mappirg coastal and nrine ecosystems and estimating
the valueof the ocean economy for that area.

289.Stakeholders may be working with diféat definitions(e.g., coastal, ocean econoiyoncepts (values,
condition,ecosystem servicedyurthermore, some of thenportant concepts used by one stakeholder will
be unknown to othersBy presenting related work, stakeholders Wwatter understandhe concepts usd.

290.0nce participants agreenopriority topics, study areas and concepts, they are in a better position to
contribute to planning the next stage of work. A work plan should specify roles and timelines to produce
the final productlf the final productis dhosen toaddresaunresolvedoolicy priorities it would demonstrate
the effectiveness of the frameworindattract support for further work

105 Seehttp://communities.unesca.org/node/944 iewfor the ESCAP EnvironntahData Inventory Template for guidance on possible metadata
that could be collected.
1% Training materialgre available orhttp://communities.unescap.org/svironmentstatistics
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Table23 Priority topics and policy concerns addressed@aeanAccountspilots

Topic Policy concen

The value of th@cean economy, either broadly in Sustainability of ocean economy, equitable distributio
terms of all ocean services (biotic and abiotic) or| of bendits, includingsustainability of fad supply (fish
narrowly in terms of the contribution of nen and aquatic plants)

market ecosystem services

Sustainability of ocean economy, equitable National climate change commitments (net carbon
distribution of benefits emissions), reducing biodiversity loss, improving
disaster resiliene,

To consolidte existing spatiahformation on Sustainable use of the ocean, reducing habitat
ocean ecosystems extent and/or designated use| degradation, reducing biodiversity loss, improving
a precursor to conducting marine spatial planning disaster resiliace, establishing MRs

(MSP)

Landbased sources of marine pollution including| Reducing habitat degradation and biodisiy loss
drainagebasinlevel SEEA water, water emission
and solid waste accoun{sspecially plasticdinked
to ecosystem condition

Resairce requirements (water, energy, land) of | Sustainability of tourism econompgroviding sufficient
coastal tourism and/or the impacts of tourism resources and minimizinighpacts onecoysems (e.g.,
(waste generation, land use, ecosystem impacts] closures)

on coastal ecosystems

291.When substantial progredsad been made on the pilot ocean account, mgsibt countries havenheld a
secondnationalworkshop. This workshop is an opportunity to revipmeliminary resultsto benefit from
additional technical guidance and to develop the messaging for a release document. Such a document is
important to (a) communicate the results of the compilation, (b) to link it to policy concerns, (c) and to solicit
further input on improvilg the work.Thestepsfor conducting pilot studieare summarized ifFigure9. The
process was followed in all five ESCAP Ocean Accounts pilots, which demonstrated substantial results
despite the short (6nonth) time allocated.

202/ KAY Il Qa LIAf20G FT20dzaASR 2y RS J8lfagimprofidghekuhdestanging afS R Y I
environmental assets of the mangrove ecosysiemA 'y . SAKFA . &3 2yS 2F [/ KAyl
sites. The results indicated that mangrove areas have expanded from 42a8 79 kmi over 30 years
due to restoration. Mangoves nowhave arestimated total carbon stock of 0.67 million tonnes.

293.Malaysia examined food security risk (i.e., fish) along the Straits of Malaccaexpted futureclimate
variability.Preliminary resultsuggested that ocean primaproductivityis more sensitive to climate change
than to impacts fromland, such as runoff of nutrientslue to mangrove losdNeverthelessreduction in
mangrove areas has an impamt landings oparticularly sensitivdish gecies such as anchovies

294.The pilot studisin Samoa, Thailand and Viet Nam centred around sustainable tourism by linking tourism
income, natural resources use, labdsed pollution, and ecosystem impagi$ut each country with a
different starting point

T Samoa concentrated theilpt on developigfor the first time the tourism satellite accounts (TSA) and
linked with existing SEEA water and energy accounts. The results showed that in 2018 tourism directly
contributed to 12.4% of GDP and 21.5% of emplegtnwhile using 11.5% ofi¢ water and 1A %of
the electricity.

Page78 of 158



Version 0.8 | 16 December 2019 | not for quotation or circulation

Figure 9 Steps for conducting ocean accountdgiistudies
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T Thailand, on the other hand, has well developed TSA but no prior SEEA compilations. Thus, the pilot
selected the main tourist destinations in southern Thailand (Phuket, Krabi, Phang Nga, Trang, and
Satun) as a castudy which indtal generated 16 billiodSD in income in 2016. The study highlighted
that although only one in nine persons in the five provinces were tourists, tourism used 21% of the
water, 57% of the energy and was responsible for 26% of the wast@&dtdof the greehouse gas
emissions. Thiand also started the mapping of tourism potential areas, risk areas and sites for
conservation.

T For Viet Nam, the pilot used Quang Ninh province as a case study to develop comprehensive ecosystem
accounts with docus on pollutbn and tourism. The studfpund an association between the reduction
in mangroves, sea grasses and coral reefs and hdntrted factors such as land conversion,
aquaculture practices, lanblased pollution from tourism and sd#sed pollutbn. Viet Nanplansto
extend its pilot todevelop a marine spatial plan (MSP) for the province as a policy application using an
ecosysterrbased approach.

295.These pilots provide practical examples that demonstrate howQbeanAccountsFramework can guide
the harmonization,standardization and intgration of ocearrelated data to inform national policy
priorities. They also contributed, through pilot knowledge and evidence, to the ongoing process of
improving ths Guidance.

296.The remainder of this section progies guidance onompiling specific compants of Ocean Accounts.

3.2Developinga spatial datebase

297.0cean accounts can be built from maps (spatetplicit) or tablesqpatially independent), but thpower
is incombining themMaps can be usetb generate tablesnd data in tables can be allocated to areas of
the ocean.

298.Establishing the spatiaflatabasefor Ocean Accounts is an important early step that will facilitate the
integration of spatial data from many sousef the d#a sources alredy adhere tothe standards ofa
National Spatial Daténfrastructure (NSDIjSeeSection 2.) that includes coastal and marine areas (or
Marine Spatial Data Infrastructure, MShen spatialstandards will not have to be developsgecifcally
for the pilot. If not, then an ocean accountingilpt may be thecatalystto expand an existing NSDI to the
O2dzy i NE Q& 99 %o
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299.Many pilots have begun by compilimgaps

as a basis foa physical ocearassetextent
account (Section 2.3. If there is no
NSDI/MSDI, thestandards such as shorelin
GSOG2NE RSTFAYIX G E DY

The Malaysi&ESCABPcean &countspilot
recommended distinguishing inshore from offshore
areas for all accounts, regardless of ecosystem tyq
This would require agreement on the delineatioh
inshore and offshore. This could be set at the

and scales will need to bestablished It is
possible togenerate initial analytical resultd
by overlayng spatial datain a GlSwithout
creating an integrated spatial datd
infrastructure. However this does not
facilitate the productn of the accouting
tables. That is, to produce physicalOcean
AssetExtent Account(Table 1) it is best to
first align data (e.g., separate maps of

mangroves, coral, seagrasses, etts)ng the same shoreline and spatial uniBoing this willensure
validation of the data by revealing gaps and o\egk.

continental shelf or a specific gen.

https://www.unescap.org/sites/default/files/1.3.A.2 _Malaysia GOAP__
-15Nov2019.pdf

Canada is testing the use tfm hexagonaMBSUs

https://www.unescap.org/sites/default/files/2.2.A.1 Canada__Global_|
cean Accounting 1215Nov2019.pdf

300.Although theOceanAccountsiramework suggests spatial unitSgction 2.} and ecosystem classifications
(Section 2.33), plot physicalOceanAsset ktent Accounts typically begin with existing natalrspatial units
and ecosystem classifications.

301.Including terrestrial and freshwater areas in the spatial Base wilfacilitate the delineation of coastal and
other transitional eceystems. It will also facilitate the estimation of labdsel sources ofpollution to
compile tables onland-based sources of pollutants (s€ection 25, Tables 1011and 12).

302.Estimating lad-based sources of pollution can be done by (a) allocatinigpma SEEACRWater Accounts
Water EmissionsAccounts and Solid Waste Accounts to draiage basin or (b) in the absence of SEER
accountsaggregating industry and population by draindogesinand applying peunit factors.Both require
indicatorson industry activity (e.gemployment inagriculture, mining, manufacturingnd populationby
drainagebasin These can be estimated aggregatig spatially detailed datdrom economic surveys and
census of population to drainageasin Similar techniques may be used to estimate coastal economic
activity and populationSeeSecton 3.5for further guidance.

303.Tables 1011and 2 f a2 Ay Of dzZRS &2dzNDOSa 27T Liaf bedakényas an
Ecosystem Accounting Area (EAA) as designated in national marine adminigfoatemmple Figurel0).
These should also hgart of the spaial database.

0é

3.2.1 Key data sources

304.National agencies responsible fmapping an satllite imagery may have already establisteadNSDI (or
G hy S wat Iniudes the ocean. However, information on bathymetry may be held by other agencies,
such as fisheries or scientific researchrages Rdevart data may also be available froghobal sources.
For example, the USGS/ESRI Global Shoreline Yéetod the General Bathymetric Chart of the Oceans
(GEBC®®) are both recommended for testing.

3.2.2 Components of apatial datdbase

305.Basic elements of the spatial data infrastructureludes shoreline, bathymetry and the designation of
spatial units (i.e., MBSUs based on a grid or other dfetimeworkl:. RS ¥ A y A (i A rBay praettiomt O2 | &

107 hitps://rmgsc.cr.usgs.qov/gie/
108 hitps://www.gebco.net/
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and scale. Thesthenare usedto createan initial spatial database (in a GIS) upon which other data are
overlaid or estimated.

Figure10 Example ofoverlayingdrainagebasinswith marine administrative areas (Malaysia)

:' RBMU SEMENANJUNG MALA Lo

y"“

uuuuu

“ North maritime region

B South maritime region
B East maritime region

B Maritime area

o Base I

=t - )
Note: This is a simple overlay of two separate maps and has not yet been integrated into a single GIS. tiateedoaseoloured areas are
drainagebasins

306.The geospatiatiatabasecould alsoinclude climatic (ambiert, hurricanes, $unami, etc.), soci@conomic
(fish catch, mineral extraitin, coastal population, shippifgnes etc.) and other physical/bio datasets that
will helpaddressolicypriorities expressed by stakeholders (e.g., risk from storm daniageact of mineral
extraction, sustainability of fish catctgome of hese datasetsvould be beneficial in linkinipe framework
to concerns of disaster risk and climate chan@eeSectiors4.3.3 and 4.3.%

307.In a comprehensive Ocean Account, sdatial data would be mapped asufficiently high resolution to
identify assetgincluding uses)conditions and servicax concern. Land and ecosystem accolarts often
based on 30 t@50m resolution. This level of detail may not be egsary for OceaAccounts.Some pilots
usea 1km grid, whereas global data may be on a 27km grid or larger.

308.Havinga plan for NSDI/MSDtlevelopment, institutional infrastructure and resourcés place for update
and mainterance will help ensurés longevity aml sustainability Integration of variouspatialdata sources
would also highlight gaps amdismatchesthat wouldimprove theusabilityof the source data
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3.3Assessing extent and condition of ocean assets

309.0cean assetencompassiot only theliving

(biotic) components (mangroves, seagrass
coral reefs), but alsthe nor-living (abiotic)
(beaches, rocky shoresninerals, energy
their landform (slope, depth), as well as the
designated use (marine protected ared
fishing area). Not many countries will have §
this information availablé spatialdetail and

The Viet NamESCARDcean Accounts pilot integrated
UNEP / a 6 €ata on coral reefs and seagrasses W
local data on mangroves, ports and protected arg
(Figure 11) to assess changes mangroves, coral ang
seagrasses withespect to port development, MPAs an
shipping routs.

https://www.unescap.org/sites/default/files/1.3.A.5 Viet%20Nam_GO.

in one spatial dataset. However, compilif P_1215Nov2019.pdf
what data are available nationallywill
support many analyses of policy interest
including marine spatigdlanning (MSR)For
example, is the extent of mangrove
declining? Where arthe coral reefsthat are
at most risk from tourist impactsWill

allowing deepsea mining impact any unique ecosystems?

The Canada pildtas begun delineating bathymetry, sa
marsh, eelgass and kelp bed§&igure P).

https://www.unescap.org/sites/default/files/2.2.A.1 Canad Global O
cean_Accounting +25Nov2019.pdf

310.Furthermore, understanding the condition of thoassetswill support the assessment of their capacity to
provide oceanservices. Condition measures generally refer to quality measures (concentrations of BOD,
plastics, pH and temperataj, but also to broader measures such as species diversity, eeosysiersity
anda KSIfGKé 2F FAAK & érid{thatonastesiof chriitiork Becbidaed thNd O2 YY
reference condition. Forexample, BOD coeatrations in the study areamay be 15mg/l whereas in
unpolluted seawater, thg are less than 5mg/l.The condition indicator would show that current
concentrations are¢hree times higher than unpolluted water.

311.Linked with the ecosystem extent maps, tesessment of condition will help identify degraded ecosystem
assets that wouldbenefit from rehabilitation and pristine ones that would benefit from protection.
Compiling data on ocean asset extent and condition would contribute dafales 1, 2and 3.

312.As described iBection 2.3.5 (Monetary Asset Accounte)onetary values can battributed to some assets
by calculating the Net Present Value (NPV) of the future flows of servibesis discussed at length in
Chapter V of the SEEZ¥ and furtheguidance on compilation is not provided hedédeveloping Monetary
Asset Accountssito be attempted as part of a pilot study, it would require reliable measures of service
values §ection 3.4 and agreescenarios of future flows of those services.

3.3.1 Key datasources

313.Initial oceamasset extenficcounts will begin withational publicly availablelataand datathat stakeholders
agreetoshar® LRSI ff&x GKAA ¢g2ddZ R 0S3IAY GAGK A2FFAOALf ¢
of assetof interest and information on their conditio©ne or more deartments (fisheries, environment,
mining, energy,natural resourcesyesponsible foraspects of the oceamay have spatialor tabular
information thatwould benefit romO2 y & 2 f A Rl (i A 2 y forkhg dcean (see Se@igh3.2. Y | LJE

314.Initial scoping of oceaasset extentaccountsshould also consider relevant local studies conducted by
regional or international organizations, NGOs or academic researchers. In the absence of local data, global
spatial prtals may prowe a useful starting poin{Section 4.2and Appendix 6.). However, global data
sources should be used with caution for national analysesethey may be basd on generalizations,
interpretations or estimates that may nobmcide with local conditions
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Figurell Viet Nam pilot for Quang Ning provinceubset of ocean assets (coral, seagrass, mangrove, protected
areas, ports)
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3.3.2 Ocean assetlasdfication

315. TheOceanAccountsFramework integratesecosysters (SEE® 9! 0 A 0K AaA Y RA A Rdzl €
(SEEACF), recogaming that there are overlaps. The overlaps are more of a concern when monetary valuation
is conductedsincethe value of aseagrass bd would include the value of the commerkfeh stocks living
in it.

316.Although thisGuidance recommendbe IUCN Global Ecosystem Typoldggrction 24.3, Appendix 6.2 as
a reference classificatioior ecosysems, most countries will begin with existing ecosystem types that are
of concern and have been studiddational classifications may already be in use and shouldgmtied at
initial stages of developinGceanAccounts The existing classification may not address all the requirements
for comprehensive ocean accounting and, if so, coultlbi@er developed in fture stages

317.Some key ecosystem typ&s whichcountriesmayhave information include:

T Coastal: beaches, coastal dunes, coastal,ftatastal water bodies (e.g., bays$tuaries, mangroves
rocky shoressaltmarshesywarm water coral,

T Marine (to shef): cold water coral, lagoons, seagrass beds (by type e.g., eelgresajveed,
warmwater coral reefspelagic (water column) and benthic (sea bottom)

T Marine (shelf to EEZgoldwater/deepwater coralgrustacean habitat, fish habitat, glagsonges, sea
cucumber habitat, uninhabited sand, uninhabited rogBelagic (water column) and benthic (sea
bottom)

318.Some key uses @bastal and marinareas include: protected area, designated fighitourismminerals,
oil and gastransportation aquacultureandenergy production.
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Figurel2 Initial examples of delineatingpcean bathymetry and selectedcosystem types (Canada)
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Sourcehttps://www.unescap.org/sites/default/files/2.2.A.1 _Canada__Glolia¢ean_Accounting_1P5Nov2019.pdf

319.Individual environmental assets include minerals, oil and gas, commercial fish and crustacean stocks,
commercial plant stocksrenewable energy potential (wind, awve, tidal).If these have already been
mapped, then the maps could be integrated with the ecosystem extent nfdese may best be produced
as a separatenaplayerand table columnsather than developing anutually exlusiveclassification (e.g.,
seagrases existing ovamineral deposits
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Figurel3 Simple example of overlaying ocean assets with designated use (EE&&€ise)
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Table 1 Cover by use table

- Land
Land border

Ocean

Tourist

Coastal zone

Watershed
/Assumed Flow Boundary

. . Marine Pr Notin ign
Ecosystem types Fishery Port Tourist an (Zre;)tected ot |usc;e:rlgaatec Total count
Unit count Unit count Unit count ) ) Unit count
(Unit count) (Unit count) (Unit count) (Unit count) (Unit count) (Unit count)
M - Mangroves 3 1 4 4 1 13
S - Seagrasses 2 0 0 5 6 13
C - Coral reefs 2 0 1 7 6 16

A result of overlaying ecosysh type with designated &s Table 1 shows the area of ecosystems within designated use areas (e.g., mangro|

within marine protected areas).

320.Figure B provides an example of overlaying ecosystem asset with designated’nedable counts the
number of cells of an ecosystem type (e.g., mangrove) that exist within eadnde=i use (e.g., marine
protectedarea). In thicase, 4 cells of mangrove exist in marine protected areas.

3.3.3 Key condition variables

321.The choice of conditn measures will be informed by national priorities and data availability. For example,
data on nutrient concentrations would inform co@rns about algablooms or eutrophicationThere are

YIEye | LILINRI OKSa

X2y & NByF S Nib K ©3BE atugpgBydaiieRantq(esy., pridtiNes

sustainablespecific date in thgast, preindustrial, etc.). Generally, reference abitions stould be distinct

fNREY aidl NBSQG

02y R

AlA2ya¢s g KAOK consistentait® main@iding oré  LJ2 f

improving capacity to provide optimldngterm ocean services.

322.Some key condition variables that would inform multiple oceglated concerns inclde:

T pH (acidity)
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BOD, COD, Chlorophyll A, primary productiatyifidicator ofeutrophication)
Species diversity, ecosystem divergBhannon index of diversity)
Concentration of floating plastics

Sea surface temperature (9ST

Coral conditia (cover,% living, %bleached)

Seagrass and mangrove cover (%)

N A A A 4 ~

323.Individual enviromental assets may also be assessed in terms of condition. Minerals have different qualities
(high/low grademineral§ and fish stocks can b K S I orki&dzy K E K& ¢ & ingSHedelnatiiey i
condition accountsTables 2 and 3 would help understand theapacity of those assets to provide services.

324! Y2NB SEGSYyaAdS fAald disgussads Seatibna22 f 20Sty @F NAI of

3.4 Assesmg supply and seof ocean services/inputs to the economy

325.0cean services includeoth consumptive and nowonsumptive use of biotic and alio assets.A
consumptiveservicewould be the extraction of offgre oil and gasiA non-consumptiveservicewould be
the enjoyment of the seascap@iven the many possible ocean services to congBIEEACF natural inputs
as well[SEEAEAecosystem servicegnany assessments begin witbmpiling data on the physicalipply
and useof the most environmentallyeconomicallyr socially significanT heir significance can be informed
through the priorities and concerns stated in the Scoping Report.

326.Physicaflows ofsome consumptiveervies largely flows from SEEA C ndividual enviromSy G | £ | 24 S
could be estimated fronthe production of the economic sectoréSection 26 Ocean Economy Satellite
Accountg that supply them: fish catcHish from aquaculture, aquatic plantsffshore oil and gasand and
minerals,biomedicines and erergy (wind, wave or tidal)These are measured in the physical quantities in
which they areextracted, harvested or capturethitial estimates would likellge male at the nationalevel
but could subsequentlype allocated tothe sub-national level to esthlish links to theoceanassets that
provide them For example, sand extracti@ould be allocated to theoastal beachefom which sand is
extracted Many of theseservicesan be imported, converted into products and used and therdnly fit
into asupply/usestructure such a3ableb5.

327.Physical flows cdlome ron-consumptiveservicexan be derived from the extent andwrdition of the asset
that providethem: substrate for transportatiotry seawaterwaste mediationby estuaries; mediabn of
gas, liquid and gaseous flows by coral reefs, seagrasses, estuaries and rocky @hohakes carbon
sequestration andoastal protectiorn)habitats for iconic specieandareas of cultural significancurism
and receation by mangroves anapen sea Each of hese will have a differenset of measurement
approaches and conditions under which services are providedeXxample,given thetypes of wastes
estimated to flow down the estuarywhat proportion willbe removedunder expected conditiorisWhat
ecosystentypes and conditions are appropriate for tourism and to what extent are they used?

328.Allocating the physical flows of noftonsumptive services tihe entire asset type from which are derived
mayoverestimate the quantity of the flow. For exaia, if all cordreefs were attributed the equal amount
2F ad2dz2NR ayY adneddistidghishéb&twedtRoseidthatéa dabre heavily used (or overused)
than others. Therefore, it igseful to have a means of allocating these wwamsumptiveservicesspatially
to the portions of the asset that provide a service that is usdus is also useful for designagithe
beneficiaries of these services. For example purificationservicesoy mangrovess provided only when
there is a population nearbyenefitting fromthat service.

329.Since these nogonsumptiveservicesare generally not imported or incorporated mproducts, tracking
their supply and use focusses on establishing the link betweerstipply (by ecosystem typend use
(beneficiaries) Table 6).

Page86 of 158



Version 0.8 | 16 December 2019 | not for quotation or circulation

330. Ecosystem services often mentioned in ocean ecosystem service assessments (adapted from Bordt and
Saner, 2019) include:

T Provisioning
T Biomass for nutrition (cultivetd and wild animalgplants algae or fungi
I Biomass for materials (ttivated and witl animals plants, algae or funpi
T Genetic materials from plants and animals (pharmaceutical products, genetic inventorying and
conservation)
T Abiotic materials and enerdpffshore oil and gas, minerals; wind, wave, solar energy)
T Abiotic:seawater as a&ulstrate for transportation
T Abiotic: seawater for drinking or nedrinking purposesindustrial cleaning and cooling)
T Regulating and maintenance
I Lifecyclemaintenance and habit protection (e.g., fish breeding habitat, habitat for iconic
speces)
T Mediation ofwastes by estuaries (dilution, filtration)
T Mediation of mass and liquid flows by mangroves, coral reefs, seagrasses, estuaries, rocky
shores (coastal ptection from erosion and waves)
T Atmospheric composition and conditions (carbon seqra&in by mangrees, coral reefs,
seagrasses, tidal marshes)
T Cultural
T Physical and experiential interactio(gsits to iconic seascapes)
T Intellectual and representativimteractions(artistic representation biconic seascapes)
T Symbolic significance of behes and openagan (elements that have a sacred or religious
meaning)

331.Furtherexamples are provided ippendix 63.

332.In principle, many of these services have shiertn and longterm economic valuesHowever, if there is a
market for the services, their valuesuld alreadyhavebeen captured in the SN#nd perhapsattributed
to the supplier in an ocean economy satellite account

333.I1t may ke bestto initially treat the ohers as normarket benefits and to not value them in economic terms.
Consider stretch of mangrovéhat protects a coastline from erosion and stornhis a small way, the land
being protected may be of slightly higher value with the mangr@etermined usg hedonics}ince it is
at a lower risk from erosion and storm damagtwever, the human lives, unique ecosystems and cultural
heritage being pratcted could be invaluableTables 24 and 2provide a case study example of physical
and monetary ecosysterservices suppltables.

334.Section 24.5 provides an overview of the SEEA Ecosystewision thinking on valuatiar-or examplethe
best method$®to use when data and technical capacity are available include:

T Theservicez ¥ difrdcanftnénded to be vakd at the cost bquota/permit fees(rather than the
YFEN] SO GFtdzS 2F (GKS FAAKO O ¢ KtbdaptFefiéhdmidSteretdry ( K S
I LINPE& T2NJ GKS O2yiNRoOdziAzy 2F (KS SOz2aeaiGSy

T ¢KS aSNDAOSI &S a i@ iiedhdriytedao be valued at the current traded value of
carbon on carbon trading schemdésuchda OKSYSa N8B y20 Ay LI OSsT (KS
(about $50per ton) could be a proxy.

T Other regulating and maintenance serviees recommended thS @+ f dzZSR Ay GSN¥xa 27
under the condition that the least cost alternative is less than the willingness t@ipay@ 2 A RSR 02 &
of storm damagerovided by mangroves are the damagegproperty avoided by the presence thfe
mangrove. Thisequires knowledge of the risk to property with and withdabeé mangroves in plac
Willingness to Pay (WTP) is the amoaffected peopleare willing to pay to avoid theainage and
needs to be determined separatdby survey or intenaw.

109 Many of which are described in detailhittp://www.aboutvalues.net/method navigatot/
110 See videohttps://www.conservationstrategy.org/csfeconomievideo/avoidedcostmethod
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T The contributim of ecosysterato dtourisme is recommended to be valuedt the fraction of tourism
revenue spatialized based on geotagged social media data. Thia¢ fsaction of tourists visiting a
specific ecosystem typis determined by thi socialmediaactivity. That fraction is then applied to
total tourism revenues.

T The contribution ofecosystems tdarecreatiort (i.e., nearby use) is recommended to be valued at
GarydzZ | § SR S HHAKS, ss3DugPthdsedr@riarket services were intertiaed. This
requires estimating demand baden nonmarket valuation techiques such aasking beneficiaries
their willingness to pay for the service. This is then combined with knowledge of the supply and market
structure (seeCaparrost al., 2017).

T Thecontributionofe 8@ aiSya (2 dal R2l OSy i dxv8ue)isisigdedted td- & NJ
be valued using hedonicipmng using a large sample of property sales data to determine the additional
prices of properties being gacent to desirable ecgstems (e.g., @, beach, coral reefs, pristine
protected areagtc.).

335.Many othervaluationmethods arein use and should be uséd ocean accountingith caution.The SEEA
revision process has rejected several methadsrisking producing misleading uéis. These metbds
include:

restoration costgrestored ecosystemare unlikely to provide the same services as the one replaced)

market prices (for cropghe value of crops includes labour and capijtal

travel costs (expenditures on travel are diffficto attribute to the area visited),

stated preference (@Bnating consumer surplus without restrictions risks gross overestimations), and
unit value transfer without adjustment (benefits transfer is often one by simply allocating the value
per hectarefrom one area ¢ another without adjusting fodifferences).

T I S R

336.Valueso F &SR 2y |ye (KS I shaui®ot beNEedis mothRional Ydidiek @ plans
have been based oralues usinghese methodspne objective of a pilot could be te-estimate thevaues
using approved methods.

3.4.1 Key data sources

337.Initial data will likely be compiled at the national level, siit@gat this levethat national economic planning
is done

T Physical quantitiesfomatural inputscan often be derived from stagiical production surveysonducted
by the NSO or resource departments. These surveys are usually used to support monetary supply and
use tables for the SNA. If data are available only in monetary terms, fbgyvalue of ish, sand, oil,
gas.etc.), then these can be converted to physical quantities if the unit price istkk@ionne of fish).

T Resource deartments often track physical quantities of the resources extracted, harvested or
captured within theirmandate. For example, many fisheriegslepartments recordcatches, energy
departments record physical quantities of energy (barrels of dibfrgas MWh of electricity), natural
resource departmentsecord tonnes or mof minerals, agricture departmentsrecord quantites of
aquaculture pralucts.

T Spatialdetail could be added if maps are available of where these natural inputs are extracted,
harvested or captured.

338.Non-consumptive servicethat are based on the extent of an ecosystem type, will require srafpthose
ecosptem types andfactors (2 S & (A Ytesi# seviée$ prdyidetl geti unit. For example, one
cubic metreof livingmangrovebiomasamay provideover 200 g of carbon sequestration per year. Applying
these factors will require an undgtanding othow to apply them some factors refer to the living biomass,
others to the total biomass includingud flats. Information on such factors and how to apply theay be
available in environment, natural resource or climate change departments.
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339.There are no gloal databases of such factors yet availabléee IUCN provides an overvighof relevant
tools including modelling approachd®ctors used in individual castudies will be embedded waluation

Table24 Example of physical ecosystem services supply tghienburgh province, 2010)

Land cover type
Ecosystem service Units Forest Surface Other Provincial
Urban| Pasturel Cropland Heath| Peat Water nature total
Provisioning Hunting kgmeat -| 9,100 14,732 8,100 678 70 1,513 34,193
Drinking water 10°miwater | 4,071| 7,026| 11,227 3,117| 214 - 478 862 26,995
extraction
Crop production 10°kg - - 1,868 - - - - - 1,868
produce
Fodder production | 10° kg dry 533 251 784
matter
Regulation | Air quality 10® kg PMo 272 404 717\ 700 45 7 40 69 2,254
regulation
Carbon 10Fkg 875| 8,019 273|50,664) 393| 149 - 1,056 61,429
sequestration carban
Cultural Recreational cycling 10° trips 2,690 1,863 2,611| 1,565 30 3 139 220 9,121

Source: Remme et al., 2014.
Note: Units are specific to service and cannot be summed across services.

Table25 Example of moetary ecosystem servicesupply table (Limburgh province, 2010)

Land cover type

Measure Urban| Pasturel Cropland Forest] Heath Peat Surface Other Province

Water nature total
Cover (%) 23.6 20.2 33.9 15.3 1.0 0.3 3.0 2.7 100.0
Total ESVafi 06 YAt 4.8 18.6 619 19.9 0.9 0.3 1.6 4.9 112.0
! JSNI IS QoI & 90 412 823 587 426 457 239 814 508
{dFyRIFENR RS 277 507 815 473 288 135 313 6387 655
aAyAYdzyy @O ¢ - 10 14 56 20 21 - 15 -
al EAYdzY @I ¢ 2,900 3,361 4,900 3,226 1,923 653 2,906 3,186 4,900
Value public (%) 99 61 18 96 96 97 100 94 48
Value private (%) 1 39 82 4 4 3 - 6 52

Source: Remme et al. 2015.
Note: Total ES (ecosystem services) values are each modelled using different methantigiSalaricle.

databases, such as the Environmentaludtibn Reference Irentory''?> or TEEB Ecosystem Services
valuation Databasé!® Such factors aralso embedded in ecosystem services models such as those
mentioned in the IUCN document.

340.Drawing physicalecosystem services factos monetary values from such databes modelsor local
studiesshould be done withextreme caution. Each factor or valués based orassumptionsabout the
ecosystem type, the service being measured, the method being applied and the conditions under which the
measurementwas made. If the onditions are nt well documented,then the measure is ambiguous.
Furthermore, each mease has its own inherent uncertainty, which may be larBeducinghe ambiguity
and documentinghe uncertaintyof evidenceshould be a priority for informing decisisn

3.5Assessing pollutants (flows to the environment)

341.If itis a priority to reduce the concentration of nutrients, hazardous chemicals or plastics in the ocean, then
underganding the soutes of those pollutants Wl help manage thie flows into the ocean.Initial Ocean

U https://portals.iucn.org/library/sites/library/files/documents/PAG28-En.pdf The document further recommendstp://www.aboutvalues.net/
as a source of atitional detail and tutorialsAs well, the IUCN recommentiiee Canadian Ecosystem Services Toolkit
(http://publications.gc.ca/site/eng/9.829253/puldation.htm).

12 http://evri.calen
113 hitps://es-partnership.org/services/dat&nowledgesharing/ecosystenseavice-valuationdatabase/
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Accounts could first assess the main ocean pollutant condbased on condition accountahd then select
the appropriateflow accounts/tablegseeSection2.5, Tables 1011 and 12 to understand their sources.

342.1f equivalent SEEBF accountsa@ater emissions, solid wastes) are available nationally, then these could be
allocated to drainagbasin(for land-based sourceg)r marine area (for marindased souwes) using know
indicatorsof economic activity and populatiolVhen allocating SEE2ZF accounts, these indicators are used
to calculate the proportions of the pollutants generatedcach drainagbasin omarinearea. For example,
agriculture generates5,000 of BOD ad DrainageBasinl has6k: 2F GKS ylF A2y Qa
agriculture. The initial estimate for BOD generated by agriculture in DraiBagial is then3,00Qt/year
(SeeFigureld).

343.If there are no existing SEEA flow accounts, then estates calld be male by applying petunit factors
to the spatially detaileddata on economic activity and populatiofror example5,000 people live in
DrainageBasinl and each person is estimated to gener&&63 of untreated solid waste per year.
Therebre, population in DrainageBasin1l generates1,825 of untreated solid waste per year.(See
Figurel4)

344.All untreated wasts in a drainagdasindo not necessarilflow to the ocean or ithey dqg they donot
necessarilyemain wherethey weredeposited.Further analysif dispersionrmodelling would be required
for more accurate estimates. Howevédinking the sources with the conditions is a first step.

345.Flowsto and from other territories may also be of concern. If so, then it would be advantagémus
neighbouring coufries to conduct similar assessments of flows to the environment.

3.5.1 Key data sources

346.I1f SEEACFWater EmissionsAccountsand Solid Waste Accounts have alreadyeen produced, they will have
used data from multiple sources (water authoritieaygonment depatments).The same sources could be
used to compile estimates in the absence of SEEAccounts.

347.Water authorities may publish reports on the concentrasaf pollutants in their outflovand the volumes
of that outflow. Concentration®f a substance muiplied by water volume equals thguantity of that
substance released. For example, 50ppm (parts per million) of BOMir? (tonnes)of wastewater/day
would equalb0kg of BOD released per daryl8.25 tonnes per year.

348.Environment departmets or municipalvaste management authorities should have data on the amounts
of solid wastes generateay households and various industriesnd quanities treated and untreated

349.Agencies for shipping should have data on amounts of pollutants generatgditebilge weer, oil spills)
from marine shipping sources.

3.6 Assessing the oceaeconomy

350.Countries initiating studies of their ocean economiesaeised to begin witidentifyingthe sectorsof the
ocean economy that are or are expected to be a pidior nationaldevelopment. In many countries, this
begins with a focus ommarine fisheries offshore oil and gasgoastal tourismor shipbuilding The
recommended approach to obtain stakeholdgreement on these priorits is to review national plans@n
policies and egage with stakeholders through the process of developing a pilot project scoping répert.
scoping reporprocess should alsassesshe availability ofelevantdata, for example as distinct sectors in
the A or other sourcessuch asourism satellie accounts (TSA)
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Figurel4 Simgde example ofallocating terrestrial ativities to drainage basin (ESCAP Exercises)
Example 5,000 population in DB1 (drainage basin) generates 2@@mson/year of wastewater,
resulting in 1,000,000 in total for DB1.

Table 2a Information of 2 Drainage basins
Pollution Source DB1 bB2
Quantity Unit Quantity Unit
Population 5,000 person 10,000 persor
Industry 0.7 proportion 0.3 proportion
Agriculture 0.6| proportion 0.4 proportion
Table 2b Pollution factors
Pollution Source Wastewater Solid waste BOD
Quantity Unit Quantity Unit Quantity Unit
Population 200 m3/person/yea 0.364 t/person/year| 0.02 t/person/yea
Industry 100,000 m3/ year 1,000 tlyear 2,000 t/year|
Agriculture 500,000 m®/ year 2,000 tlyear 5,000 tlyear|
Table 3 Wastewater Production Table
Wastewat ducti Population Industry Agriculture Total
astewater production
P (m*/year) | (m®/year) | (mP/year) | (m*/year)

DB1 1,000,000 70,000 300,000 1,370,000

DB2 2,000,000 30,000 200,000 2,230,000

Total 3,000,000 100,000 500,000 3,600,000
Table 4 Solid Waste Production Table

. . Population Industry Agriculture Total
Solid Waste production (t/year) (t/year) (t/year) (t/year)

DB1 1,825 700 1,200 3,725

DB2 3,650 300 800 4,750

Total 5,475 1,000 2,000 8,475
Table 5 BOD Production Table

. Population Industry Agriculture Total
BOD Production (t/year) (t/year) (t/year) (t/year)

DB1 100 1,400 3,000 4,500

DB2 200 600 2,000 2,800

Total 300 2,000 5,000 7,300

351.The first step in creating ocean econgreatellitel OO2dzyia Aa G2 RSTFAYS GKS
SO02y2Y@éd ¢KS RSTAYAUGAZY &K2 dz -Rlatedl &nd Inaxdcedn réldted RA & ( .
activity using indd I (G 2 NB Jaf 8 8 G KJI 8l aK2¢ GKS LIR2NIA2Y 2Venl OGA ¢

industry sector.The definitionshould be consistent with other national economic statistics series so that
the ocean portion can be correctly placedbiicontext. Itshouldalsobe capable of consistent measurement
overtime so that trends can be idéfied, andover space so that the measurement of the ocean economy
in one part of a country is consistent with measurements in other pdthering to detailed definibns

also faciliates comparison with otherountries.
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352.In developing the estimain methods for ocean econoysatelliteaccounts, care should be taken to choose
approaches that can begularlyreplicated.Ocean econom satelliteaccount development is oftestarted
with the most easily available datadowever,such data may béased onone-time studies of specific
industries or ocearassets Usingsuch data can prevent repeated measurements of sufficient quality to
provide usefutrends Surveysand adminigrative dataof sufficient statistical quality are ultimately the most
appropriatesource.

353.A detailed definition of the ocean econoniy the basis for compiling tables, such Bable 13. The
characteristic economic activities included by other countmetheir oceaneconomy satellite acountsare
discussed irsection 26 above Table 14 andother examples are provided ippendix 66.

354.Tourism, since it is embedded in many sectors (accommodation, food and beverage, transportation) may
require the estimaibn of an initidtourism satellite accounfTSA) That is, what proportion of these sectors
can be attributed to tourism, especially coastal tourism. For countries with exi3iB®y, and with
substantial norcoastal tourism, it will be necessary to digjuish between @astal and norcoastal
activities

3.6.1 Measures of economic activity

355.The focus to date in ocean econgreatelliteaccounting haseen on gross value added (GVA, the value of
outputs less the valuef labour and oher goods and services used as inputs) as the principal measure of
oceanrelated economic activity. AFable B shows, the majority of national oceagconomy satellite
accounts described in a survey by the OECD use GVA as the principakenoé@sonomi@divity.

356.Gross value added (GVA) sayerabdvantages for measuring ocean economic activity. It is additress
industries from very specific industries to very broad sectors. It is also additive from subnational to national
levels. GVA permitsta2 OS Iy SO2y2Yeé (G2 0S RSaAaONAROSR Ay GSN¥a
ocean accounts, as depict@uFigure 5 A 1 K a O2NB £ X GaAdzZLIRNIAYy3IE YR a2

Figurel5 Relationship among concepts of ocean economy
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Source: Wang, 2016
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357.However,counting only the value added of specified industries in dbean economy mvides a partial
view of the role of the ocean in the national economy. A more complete measures is grpss (@0D)
essentially the total sales of each industry, si@@includes the valuef intermediateinputs. It is for this
reasonthat GCDP, the lroadest measure of annual markbased economic activity, is usually determined by
valuation at final demand.hg&t is the value determined at the point of the ultimate purchaser as defined
by four groups: consumption, investment, governrhezind net expais (exports minus imports). At the
point of final salell the inputs and their value added are accounted for.

358.GDP or GO has the advantage of breadth of inclusion of all economic activity related to the ocean and all of
the inputs to that autput, but it may result in double counting the same industry output if reported at the
level of detail many countries are uginvValue added avoids double counting but misstsmediateinput
values to ocean industries which are not specifically defaseplart of theocean economy. Both approaches
are valid measures of the ocean economy and may be used together; indeed,et@npive national
income accounts should contain both as noted below. Alternately, one approach may be chosen as a starting
point. GVA is the mésommon measure largely because it can most easily be specified by industry within
the limits of industrial taRonomies used. It should be noted that the ISIC taxonomy is limited in the industrial
detail available, compounded by the factathnational impémentation in many countries remains coafse
grained.

Table26 Selected estimates of value of ocedrased industries, by country, region and world

il
Australia Allen Consulting Group 2004 1996-2003 AUD 26.7 bn GVA 3.6% GVA 253130
Belgium Flander's Maritime Cluster 2011 2010 s 10% GDP -

Canad Gardner Pinfold Consulting 2009 2006 CAD 17.7 bn GDP 1.2% GDP 171 365
s Acton and White Associates 2001 1998 CAD 104 bilion GDP  14%GDP 120000
APEC 2014 2012 - 9.6% GDP
China (People’s Jiang et. al. 2014 2000-11 - 13.83% GDP
Republic of) CMIEN 2013 2012 CNY 50087 th GDP ~ 9.6% GDP 34 0240 000
Zhao, Hynes and He 2013 2010 CNY 239.09 bn GVA  4.3% GDP 9000 000
Dubai Gujarat Maritime Board 2014 2013 . 4.6% GDP ..
Kalaydijian et al. 2009 2007 EUR 28 bn GVA 1.4% GDP 484 548
France Kalaydijian et al. 2011 2009 EUR26122bn GVA  2.5% GDP 460 163
Kalaydijian et al. 2014 2012 EUR 30252bn GVA  2.75% GDP 460 396
Hong Kong (China)  Gujarat Maritime Board 2014 2013 . 25% GDP
Iceland Sigfusson and Gestsson 2012 2010 .. 26% GDP ca. 30 000
Ireland Vega, Hynes and O'Toole 2015 2012 EUR 1.3bn GVA 0.7% GDP 17 425
Vega, Hynes and Corless 2013 2010 EUR 1.2bn GVA 0.7% GDP 16 614
Japan Nomura Research Institute 2009 2005 JPY 7 863 bn GVA 1.6% GDP 981 234
Retia APEC 2014 2005 . 8% GDP .
Hwang et al. 2011 2008 KRW 13435bn GVA  4.9% GDP 919 314
Netherlands Maritime by Holland 2014 2012 EUR 21 bn GVA 3.3% GNP 224 000
New Zealand Statistics New Zealand 2006 1997-2002 NZD 3.3 bn GVA 2.9% GDP 21000
Portugal DGPM 2013 2010 = 2.5% GVA
Singapore MPA - Maritime Singapore 2014 .. .. 7% GDP ..
United Kingdom Pugh (2008) 2008 2005-06 GBP 46 041bn GVA  4.2% GDP 890 416
United States Kildow et. al. (2014) 2014 2010 USD 258 bn GDP 4.4% GDP 2.8 million
Europe Ecorys 2012 2011 EUR 495 bn GVA o 5.6 million
USD 2.5 trillion
Worldwide Hoegh-Guldberg et al. 2015 2011-14 “gross marine 3.2% GDP
product”

Source: OECD, 2016.
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359.Another distinction between GVA and GO for ocesmonomy satelliteaccourts is that GVAnivolves
identifying industries and aggregating the ocean ewogup from these. GO requires taking the measures
of output measured at final demand and disaggregatiogn to the oceanrelated components. To do this
disaggregation requires:
T identificationdd RA N5 ONiB 21088 Ay Rdza G NA S & ¢
T the share of these indisNA Sa Q 2dzi Lddzi GKFG A& 20SkFy NBfIFGSRZ
T the use of inputoutput tables to measure the complete list of outputs of industries used by the primary

ocean outputs.

360.¢ KS RS aA Bieetti ARQEURYFNIG 42X 2N a O2NB£¢ Ay Rdza imdtleroft 0 0 2
2dzRIYSY il FT2N) SIHOK O2dzyiNEd ¢KS O2STFFAOASY(dH 2F 208
for some industries (such as marine fishing or transpastgt{in which caethe partial is 1). But it may be
more difficult for otherindustries such as boat building where boats may be used in inland sedtings
ocean settings. In such cases, other data will need to be used; in the boating example, dataton
registratimsmight be used.

361.The third element of the ocea@DP usethe inputoutput tables.Figure b illustrates the basic structure
for the overall national income and product accounts, in this case from the United States Bureau of
Economic Analys.

362.By designahd G KS LINAYIFNE 20SIYy AYRddzZONASE Ay GKS GCAyl
in all industries in that section of the table can be measured; significant improvements ing&isurement
of the ocean relationship can lrealized by alsaesignating ocean relationship coefficients (partials) for
these inputs. Note that GVA for industries can also be measured at the same time if value added tables are
incorporated in the systa of inputoutput tables.

363.Constructing the ocaaeconony satelite accounts within the structure of theQ tables allows a complete
measurement of both theconomic activity defined as directly related to the ocean and the complete range
of supporting (itermediate) inputs, some of which may be selstfor note as prt of the ocean economy

Figurel6 Basic structure of national income and produatcounts
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Page94 of 158



Version 0.8 | 16 December 2019 | not for quotation or circulation

consistent with the definition selectedtigure B uses very broad definitions of sectors, but in the creation
of an oceareconomy satelliteaccount, more refined definitions are used. In the U.S. case;Gatable
estimated usingver 8,000 product groupings are used and a subset of these is selectdefifation of an
20StYy NBflIUGA2YAKALl dzAAyYy 3 daGLI NLGAIFfagd

364.The use of GVA and Final Demand (the value of output measured at the point of ultimate purchase)
addresses th value of oceamconomic activity in the current period. Generally, ocean econaatellite
accounts are estimated annualihough some countries also provide quarteBpPestimates which may
include ocearrelated components or not depending on the évof effort in measurement of the
components of the ocean GDP.

365.However,current period eonomic activity is only one part of a comprehensive set of accounts, which
should take account of both flows (transactions in a given period) and stocks, or thgecimethe valuef
capital(produced)assets between the beginning and end of a period.ngka in the value of capitaksets
NEFtSOUG Iy SO2y2vyeQa lFoAftAde G2 | OO0dzvdzZ S 2NJ RSI
In SNA accounting, ¢hchanges inthesi 2 014 2F OF LA GEFE SIFOK &SI NJ I NB
Ay @S a iwviéhydéngifies additions to capital. Depreciation of capital is also incorporated in the national
income accounts to reflect the deterioration of capital suclaidings and quipment. It can also include
losses in capital from forces such as natutishsters. This same logic is used in the environmental and
SO2a2aiSY aSNWAOS | O02dzyia G2 YSIadaNBE LRAAGADS |
366.Most oceaneconomy satelliteaccounts are not yet identifying changes fnoduced capital or related
financial capital. China is an example of a country which does include an ocean capital account in its system
(Figure T). Integratingproducedand financial capital io the ocearecanomy satelliteaccounts framework
will be an area for futureesearch

Figurel7 Components of the ocean economy

P [ —

Intermediate inputs

—_—— ==

Impacts

Source: OECD, 2017.

3.6.2 Oceanrelated employment

367.0ne additional measure of economic activity that is commonly used is emphiyrEmploymentis
measured by various combinations of administrative records (formgi& in the administration of
unemployment insurance systems) and surveys of firms and individuals. While output is cumulative over a
period, employment can be highly nable within arm between periods and is not measured cumulatively.
In many ocean ingktries, such as fishing and tourism, there can be very high levels of seasonality, which
are rarely captured in the annual ocean econosatelliteaccounts. Moreover, eployment in manykey
sectors of the ocean economy is characterized by very diffemeabgements than traditional employment.
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Employment is a particularly difficult concept with seffiployment and subsistence or nonmarket
employment, a common featurefdisheries in rany parts of the world. Particular attention must be paid
to the organzational structure (corporations, small proprietors, saifiployed) to measure fishing related
employment In other parts of the ocean economy such as marine transpmriathe employnent is
recorded in one country (the flag country), takes place in ptmintries or innternational waters and the
wages generated are sent y@t another country.

3.6.3 Key data sources

368.Information on the contribution of the fisheries indugfrderived fromeconomic surveys, will likely already
be included in the national acuaats. The fishing industry, as represented in the SNA may not cover small
scale and recreational activities and these may require special surveys or estimation fronisaditnia
data. Other sectors that may be easily extracted from the SNA include afsbiband gas, boat and ship
building, marine transportation and marifrelated construction (such as ports).

369.The data needed to construct ocean econosatelliteaccourts starts with @k O2 dzy i NE Qa { b!

However, these accounts are rarely well suited todeenandsof identifying ocearrelated activities. Other
data series such as natural resource outputs (value of fish landmgshe transportation (gods mowed
through port9, or, if available, regional data that permits differentiating betweeashore and offshore

activities areas such as tourism to be identified can be used. The most rigorous approach would be through

surveys of firms either specifio the estimation of oean economy satelliteaccounts (the approach taken
in China) or an adaption of other economic surveys used to construct national economic accounts.

370.Developing comprehensivaeaneconomy satelliteaccounts requires addg detailto the SNAn terms of
ecanomic sectors anccommodities As well, it requires guidelines to avoid double counting, to apply

appropriate methods of valuation and to appropriately scope the results to distinguish economic activities

in ABNJ

371.Speific data sourcesxploited in the ompilation of ocean economy satellite accounts will vary by country.
Each country has its own level of detail in theASd its own conventions about confidentiality of the
detailed data. For this reason, it is highbfgommended that iniatives to comge oceaneconomysatellite

accounts be done in close collaboration with the NSO. The exercise could encourage adding detail to existing

economic statistics in future years.

372.As an example of a moderately complex compilation of ocean ecorsatgllite accouts in Canada,
Table27indicates the data sources usém some of the key sectors.

Page96 of 158



Version 0.8 | 16 December 2019 | not for quotation or circulation

Table27IndicativeR I G I &2 dzNDSa F2NJ / Iyl Rl Qa

al NAyS 902y

Sector

| Data source

Private sector

Fishing and Seafood

Commerciafishing

Since egional detail ot available fromSNA:
Departmental statistics osea fisheries landings, fisheries management plans, catch(lofata
province)

Aquaculture

Stattics CanadAquaculture Statistics (production survey)

Fish processing

SNAexport dag

Offshore 0il& gas

Oil & gas exploratiohextraction

Petroleum boards
Some sourced from construction and capital expenditure surveys

Transportation
Marine transportation SNAand customs data on transportation revenue flows
Support activites From inputoutput and customs data

Tourism and recreation

Recreational fishing

Survey of recreational fishing (expendituresiljusted forsaltwater

Recreational boating

Marine manufactuersassociatiorrecreational boating report

Cruise Bips

Business asciation reports

Coastatourism

Estimated from Statistics Canada travel survey

Manufacturing and construction

Shipbuilding and boat building

SNA

Ports and harbours constructiqpublic)

Governmat financial reports

Public ®ctor

Federdand provinciabovernment

Marine-related and coastal expenditures derived from financial repfrsovingcontributions to
marinerelated transportation and construction)

Universities Oceanrelatedgrants plusexpenditures of coastalniversities
Environmental norgovernmental Financial data ofepresentative ENGOs
Organization§ENGOs)

Seehttps://www.dfo-mpo.gc.ca/stats/maritimeeng.htm

Note: The compilatn is conductedby Fisheries and Oceans Canada, with no access to confidential Statistics Canadl slatistics are
disaggregated bgt least 3 regions (Atlantic, Pacific, Arctic) anthe by province.
*SNAtagged items may be directly froprincipal statistics seesor from supporting production surveys.

3.7 Assessing ocean governance

373."Governance refers to theways in wich individuals and institutions manage theommon dfairs. The
ocean is a common agsand managinghe impacts people have on it requires an understanding of the
norms institutionsand relationshipsnvolved

374.The basic outline of ocean govermashould already be included in a natioD&gnostic or Scoping Report.
Relevanitomponents 6the Diagnosticlool (Section3.1) record information about:

T Statement of Stratgy and Pdty Priorities: The dhorms asencoded in
T the national visionas stated irthe constitution or nationalsustainabledevelopmentplans
and strategies
T relevant policiesincluing sector-specific (e.g., and ocean policgrategy, MSP or ICZMor
related policiessustainable developmentrategy, national bhodiversity strategy anaction
plan (NBSAR'4), multilateral environmental agreemen{8IEAS$9), Nationally Determined
Contributinson climate changéNDC¥'9), VoluntaryNationalReviewson SDG (VNRS?),
T sustainalility concerns such as problems that need to be resolved or avoided in the future
T Ingitutions and their mandatesand data toldingsrelated to the oceanThere may be onenditution
responsible for cordinatinggovernment activities on the ocean or the responsibility may be spread
acrossmany agencies. NS@gy see theistakeholdes ascdata providers, but usersand affected
stakeholdersand international agenesalso nedto be considered
T Relationships, including institutioal mectanisms and data sharing arrangementshere may be
senior committees or technical wadrlg groupswith the mardate to coordnate information and

114 hitps://www.cbd.int/nbsap/

115 hitps://www.unenvironment.org/gef/multilateralenvironmentatagreements

116 hitps://unfccce.int/processand-meetings/theparisagreement/nationallydeterminedcontributionsndcs

17 hitps://sustainabledevelopment.un.org/vnrs/
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adions on the ocean.Coordination mechanisms rgponsible for sustainable developmerar
environment may also have responsibility for the ocean.

375.Section 2.1OceanGovernance Accounjsuggests adifying thisinformation spatiallyand sectorallythat
is, to what areas of national wateend which sects do specific mandatesinformation holdings and
coordinationmechanisms ply. This walld be an opportunityto assess whether all national waters are
covered byrelevantmandate.

376.Reviewing relevant policies wilklp understand(a) wtether the policies a coherent with the national
vision and development gds (b) whether they address thestated concernsabout the ocean (e.qg.,
overfishing, pollutionand €) what data are required to mator and report on their targets.

377.Reviewingstakeholderdata holdngs, using the ESCAP Envimmental Data Inventory Tieplate''8 will help
understandthe nature of thedataavailablein terms of topi¢ coverage quality and accessibility.

378.Combining theseeviews of policies and data holdings will begin to identify gapmoih. Are the policies
addressing the concerng@e data available tononitor and report on thepolicytargets?ES@FR EPIE?®
(Every Policy is Connected) t@nlggests a collaborative process fdentifying seh gapsESCAP is also
testing a tool forAccderating Implementation of SDG1#° by identifying and addresing gaps and
bottlenecks in policies and institutional mechanisms.

379.Suchanaly®s couldhelp identify priorities for a got study.For example, in Samoa and Thailand policies
were in place to in@ase the benefits from burism. The pilot studies Igan to assess the resource
requirements and impacts of tourism to develognalygs of possiblduture scenarios. For examplé,
touristsgenerate four tines the waste of residentahat infrastructue would be required to manage waste
from twice thenumberof tourists?

380.Assessing governance also means measuring the efforinpoitmonitoring, managing and mitigating
impacts on the oean. Acountry could have many extensive plans ircplayet not have enaghpeople and
funds to implement and mdtor them. The SEE&F providegjuidarce for measuring environméal
protectionexpenditues ummarized iMable 1§. The FDE@nnex 64) suggestsecordingthe numberof
employeesngaged as well.

3.7.1 Key data sources

Many national ard institutional constitutions,policies plans, prigities, straegiesare posted onlingbut
ongoingproces®s, such agliscussions onraocean strategy, may not be readily avali#al#so,
departmental mandatesand data holihgs may be oline.

Information on oceangovernancemay already be summarized in an WBState of the Bvironment Report
(SOER)FDES compendn orVNR (Voluntary Nation&eview. If the NSO is engaged in SDG reporting, they
should have an overview oftionaldataholdingsrelated tothe ocean

ESCAP hasquluced a assessment! of SDG14.4 (Proportion of national exclusive economic zones
managed using ecosystebased approachgén terms of progresin MSPoy coasal member Statesn Asia
and the Paific. It includes detailed information on nationaISP and ICZivklated activities, policiesplans
and strateges IOGUNESCO provides a more summary, global asses&fhent

18 http://communities.unesca.org/node/944Niew

119 hitps://www.unescap.org/blog/connectingolicymakersand-data-producers

120 https://www.unescap.org/events/acceleratingnplementationsdg14-validatingworkshop
121 http://communities.unescap.org/node/1144/view

122 hitp://msp.ioc-unesco.org/worldapplications/status _of msp/
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3.8 Gompiling summary indicators

381.The outputs of an ocean accountipiot study will most likely include several detailed tables on ecosystem
extent, candition and servieswith respect to the issue and study area being addressed. However, providing
policyrelevant summary indicators will ensure that the results of the study are easy to communicate. Part
of this communication should also include an asses# of data quaty andavailability. The detailed tables
anddatabasesised to poduce theOcean Acountsg A £  aSNIBIS (G2 AGaRNAff R2gyé
measures underlying the summary indicatdrkis would contribute to the compilation of tablesSections
2.9and?2.10 such agablesl9, 20and21.

382.The summary indicators should address the topic of the study and put the study in corfakte 28
provides an overview of some summary indicators that could address the topics in the pilots mentioned
earlier.

Table28 Summary indicators, context and qualityoncerns linked to selected priority issues

Topic Summary indicator Context Quality concerns
The value of the ocean 1 Annual production value by 1 Proportion of value of national 1 Estimations required;
economy resource type (market vs nen economy 1 valuation methods used
market) and ecosysmtype; T Possible economic losses (in % of
1 Resource values at risk (costt¢  GDP) if ecosystems not rehabilitated
economy of naction on or protected.
rehabilitation or protection of | { Possible impactsn target
key ecosystems) populations (lowincome, smaiscale
fishers)
Nonrmarket ocean services | {Physical measures of regulatin| 1 Proportion of essential ecosystem 1 Applying one factor to
and maintenance services servces provided by the ocean (i.e., ecosystem types of varying
(coastal protection, flood compared with terrestrial conditions;
mitigation, carbon assessments); 1 Appropriateness of global
sequestration, water factors used tovaluelocal
purification, etc.) ecosystems;
Ecosystems extent and/or 1 Area of ecosystem pes and 1 Proportion of national EEZ (e.g., MP4 1 Areas where ecosystem type i
designated use uses of concern; unknown;
1 Change in area (e.g., decline i 1 Uncertaintyin maps
mangrove; increase in MPA) (resolution,inconsistencies);
1 Vintageof data
Landbased sources of 1 Most significant location and | 1 National proportion of unmanaged 1 Estimates of pollutants based
marine pollution linked to industry of pollutants of pollutants; on proportion of economic
ecosystem condition concern; 1 Proportion of lanebased pollutants activity or population.
1 Condition of ecosystems flowing to ocean; 1 Availability of @ta on
affected by pollutants of 1 Locations and extent of pristine and condition of marine
concern; degraded ocean ecosystems. ecosystems.
Resource requirements and| Re®urce requirements of 9 Value of current and planned tosm | { Estimating resource
impacts of toursmand other current and planned tourism with respect to overall economy; requirements andmpacts of
marine-based sectors such @ (water, energy, land); 1 Resource requirements and impacts| tourism based on smaflample
shipping, fisheries and 1 Current and probable imm4of of aternative forms of tourism surveys;
mining ocean tourism (waste, habitat (cultural, agricultural, urban) 1 Distinguishing ocean tourism
degradation); from other tourism;

383.The Framework for the Development of Environment Statistics (FDES) also provides recommendations on
several oceatelated indicators as part of the overdamework measuring the state of the environment,
our dependence on it, our impa&y A (i I t dniuCaad what wéaf@ doing to manage thaspacts.
SeeAppendix 64 for a detailed list of these indicators.
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4. Use and maintenance of Ocean Accounts

384.Thi section provides guidance relevant to the ongoing maintenance of Ocean Acdinoitgling the
gereration of time series), and the use of Ocean Accounts to inform oceans governance. Particular attention
is devoted to producing indicators, data sourcedjqy and governance use cases, research use cases, and
enabling factors such asstitutional, regdiatory and legal frameworks.

4.1 Indicators for sustainable development

385.[Note: We are expecting ageral discussion of importance of indicators for sustaindbleelopment policy
that linksto the Summary Indicatorsable in the previous sdn.]

41.1 SDGAndicators

386.To keep track of progress against the 17 Sustainable Development Goals and 169 associated targets, the
Inter-agency and Expert Group on SDG IndicatthE GSDGs) developed a framework of over 200
indicators, which was adopted by tHéN GeneralAssembly in July 2017. Countries are leading on the
delivery of the SDGs, on a voluntary basis, and are encouraged to use the framework of globally agreed
indicatarsto report on progress. This will require a significant level of capacity adirees fron countries:
many indicators do not currently have internationally established methodologies nor available data and/or
associated monitoring schemes in place. Goes are encouraged to prioritise and develop their various
monitoring schemes a@r time, inaccordance to their national capacities.

387.To facilitate the implementation of the global indicator framework, the indicators have been classified into
three tiersbased on the global availability of methodologies and data Tsd#e29 for tier classitations).
Tier classifications are reviewed annually based on changes in methodologies and data availability and
progress in the development of the indicators (@Eumented in associated work plarigj.

Table29 Tier classification criteria andefinitions for SDG indicators

Tier classification criteria/definitions

Tier 1 Indicator is conceptually clear, has an internationally established methodology and
standards are available, and data are regularly produced by countries for at least 50 per
cent of countries and of the population in every region where the indicator is relevant.

Tier 2 Indicator is conceptually clear, has an internationally established methodology and
standards are available, but data are not regularly produced by countries.

Tier 3 No internationally established methodology or standards are yet available for the
indicator, but methodology/standards are being (or will be) developed or tested.

388.Currently, there are few consistent approaches for data collection and reporting for global targets such as
the SDGs, or the Aichi Targetsthe UN Strategic Plan for Biodiversity (220020). While social and
economic dat might becollected by National Statistics Offices in the countries, environmental and
ecological data are often collected by NGovernmental Organisations and researchitotes at country,
regional or even global levels. To support the global repgmirocessdr SDGs, the Intehgency and Expert
Group on SDG Indicators (IABBGS) is developing guidelines on data and information flows from national
to global levels.

389.Acording to the IAEE&DGS reporting guidelines, the monitoring data underlying tickcators wil be
collected and processed at the national level by relevant public and preeatior institutions, and brought
together in reporting platforms by the Natioh&tatistics Office of the country. From here, the data and

123 Sourcehttps://unstats.un.org/sdgs/iaegdgs/tierclassification/

Pagel100 of 158


https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/

Version 0.8 | 16 December 2019 | not for quotation or circulation

information will be tansmitted D international agencies, either directly or through regional mechanisms
such as the Regional Seas Progranfmgle international agencies will then aggregate toantry-level
data at regional and global levels and submit these aggregates alitim thecountry data, into the Global
SDG Indicators Databa¥&which is maintained by the UN Statistics Division (UNgipendix 65 provides

an initial link between théDG indicators and the Ocean Accounts Framework.

390.UNEP has developed a provisiobbal Manual on Ocean Statist®swhich focuses on supporting
countries in their efforts to track progress against the delivery of Ddhd the specific indicators under
UN Environment custodianship:

T 14.1.1 Index of Coastal Eutrophication (ICEP) aatirflp plastic debris density.
T 14.2.1 Proportion of national exclusive economic zones managed using ecodatethapproaches.
T 14.5.1 Cosrage of protected areas in relatida marine areas.

4.1.2 Other indicator frameworks

391.[Note: To be developed, links to FDBE8gan Health Index, GOOS, others (suggestions welcome)]

4.1.3 Disaster risk indicators

392.[Note: To be developed, links to Sendai and DRSF.]

4.1.4 Climate change indicators

393.[Note: To be deeloped, summarize from UNECE climate change indicators.]

4.2 Data sources angblatformsfor Ocean Accounts

394.[Note: this section is future looking in that is proposes new approaches. Further guidance on existing data
sources that are currently available or cowasily be developed should be included. Furthermore, the
section focusses mosthyn condition data and should address the broad range of data required for ocean
accounting. It should link better to the subseduisections on fisheries and so@gonomicdata.]

305y UKS RA&OdzaA&A2Y LI LISNJ a¢KS / |yaifdensed BIdmpbelh 2B2)) | £
UN Environment makes a compelling case on how data, technology and innovation can transform the way
environmental data are collected and managend thuscan critically enable conditions for better
governance.

396.As reported byi KS ! b { SONBGFNE DSYSNI fQa LYRSLISYRSY(d 9EL
Sustainable Developmeft® without high quaity geospatial data, the task of designimgenitoring, and
evaluating effective policies to achieve the Sustainable Develop@eals (SDGs) is almost impossible. The
same concept can be applied to Ocean Accounting, whereby new data management teclsnaldiieial
intelligence, cloud computin@gnd cloud storage of information, together with increased volume of
accessible gegpatial data, are making it possible to manage, share, process and analyse large volumes of
data in near real time as well demotirng access to the data itself.

397.The digith ecosystem proposed by UN Environment would comprise of the following four main
components: (1) data; (2) infrastructure; (3) algorithms and analytics; an@) insights and applications.
Following this, an Ocean Accounting platform would transform dataguan underlying infrastructure

124 ywww.unstats.un.og/sdgs/indicators/database

125 hitps://environmentlive.unep.org/media/docs/statistics/egm/colombia_ocean tistics global_manual oceastatistics fial draft.pdf

126 A world that counts: Mobilising the Data Revolution for Sustainable Developimtgor/www.undatarevolution.org/wp
content/uploads/2014/11A-World-ThatCounts.pdf
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combined with algorithms and analytics (i.e. mtgjento insights and applications that are used by National
Statistics Office and other stakeholders.

398.Data the volume of data currently being generated is so high thaamenow accustomed toeferringto

th&a a.A3 5F04F¢éd ¢ KAamesiod did thatBan$oNGe pricessed effildavBly vitg f

traditional applicatios. Big Data availability is however ARlsomogenous, as there are a wide variety of
different souces (e.g. Earth observation remote sensing aimesitu platforms, citizen scienge
administrative and financial data, etc.) types (covering different spatidltemporal resolutions), quality,
and formats.

399.[Note should alsacknowledge the importance efisting and potential statistical datasets being developed
under SEELF and SEEAEA.]

400.Infrastructure: In order to manage this large volume of data a distiduinfrastructure is needed which
not only guarantees access (cataloguing, discovery, aggoagatvigation) and storage/archiving, but also
maximises data sharing, integrati@and analysis. This can be achieved through ebmasid infrastructures
whichpromote the principles of open accessibility and share standards for data sharing.

401.Algorithms and analytics Data analytics can be defined as the processing of analysing agayide
meaningful insights and information. The process of extraction leemt information can be automated
into processes and algorithms that work over raw data fanba consumption. The automated techniques
for aggregating large volumes of datatelcting patterns, identifying trends and determining relationships
include tre adoption of Artificial Intelligence and Machine Learning algorithms.

402.Insights and applicationsData needs to be combined, processed and analysed to be transformed into

information and ultimately actionable knowledge. End users and stakeholders mustiéecaunderstand
and apply the information which is provided to them. This implies that inftionamust be applicable,
trustworthy, easy to access and simple to comprehendrdier to guarantee this, it is imperative that there

is a common thread linkindata producers, data managers, infrastructure experts, algorithm developers,

application prowiers to end users and stakeholders.

403.In parallel to the concepts elicited by UN Eamment for a digital ecosystem, a set of concise and
measurable principles dve been designed to guide and improve th@ndability Accessibility
Interoperability andRetsability of digital assets. The FAIR guiding principles for scientific data maeage
and stewardshigWilkinson et al.2016)can be considered as a condweting to knowledge discovery
and innovation, and to subsequent data and knowledge integratiat reuse by the community after
the data publication process.

404.Building on these fmciples, the Secretariat on Group on Earth Observations {3EMd the GEO &
Planet? initiative, are workingon developingt y 2 OSIy aYy2g¢f SR3IS | dd@mg =
empowering global experts where ¢i@sign, ceproduction & fullreproducibilityare key?310,

405.This is particularly relevant fooantries and their National Statistics Officmsyaged in Ocean Accounting
(and monitoring of the Sustainable Development Gaadécators) as it will provide a platform where they
can independently access data, algorithms, methodologies to produce thessey information and
actionable knowledge.

27 https://www.earthobservations.org

128 http://geoblueplanet.org

129 hitps://www.earthobservatims.org/documents/me_201904_dpw/s01_02_Results_oriented_GEOSS_DataTech_April2019.pptx
130 https://ww w.earthobservations.org/me_21904_dpw.phpt=presentations
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4.2.1 Earth observation data

406.Earth observations can be defined as the union of diversa slaurces, including from satellite, airborne,
in-situ platforms, and citizen observatories, which when integrated togetheyige a robust basis for
understanding the pasand present conditions of Earth systems, as well as the interplay between'fiem.
LG Aa GKSNBF2NBE (KS 3IFIKSNAY3I 2F 9FNIKQa LIKeaaAc
different sources reaired for improved monitoring and forecasting.

407.Eath Observation data can make a substantial contribution in supporting progogssds many of the
{daGlI AylrofS 5S@St2LIYSyd D2Ffa o0{5D0X AyAnbtidRéty I {°F
al., 2018) In addition, there is also potenti&é develop indicators outside the established set of SDG
indicators thatmaybe mél | YSy I 6t S G2 GKS dzaS 2F 9hmRSNAOSR R

408.The use of international (global) spalbased earth obswations, combined within-situ and modelling
datasets, is key for achieving a solid and reproducible Ocean Accounting fram@hki@ks even more
evident as we must consider the transboundary nature of ocean related targets and indicators, specifically
for the monitoring and reporting of sea areasiathare beyond national (agreed or not) national jurisdiction
(i.e. EEZ waters}.ik imperative to have a framework, combining sp#esed Earth Observations together
with modelling andn-situ datasets, preiding global, regional and national geospatie¢an products.

409.The notion of national data is limited when applied to the océaff R G KSNB | NB |y dzYo ¢
YIEGA2ylté AaadzSa (G2 06S Of I NATASRI 4 dzOiring idafeas M0 2
beyond national jurisdictiofrecognised EEZ's)?; (2) Who should contribute on providing an observational
and neasurement methodology for indicators which ensures the highest level of consistency and
comparability, and; (3) What is theafinework for developing transboundary ocean tethSDG indicator
products at global, regional, national and transboundary level?

410.In this context, ocean remote sensing data is invaluable as it provides a consistent, synoptic perspective that
can be leverage in a coskeffective manner by endsers in deeloping as well as developed nations.
Satellite sensors provide insight on phgsibiological, biogeochemical, geological and social related ocean
parameters at different spatial resolutions and temporalles (hourly/daily to multannual). They prode
rapid, repeated and lorterm synoptic observations that inform and compleméint conjunction within
situ measures and modelling/data assimilation activities) a nested global to-beaie to regional téocal
ocean observing framework. This repretsihe endto-end value chain for ocean observations, going from
20aSNDI (k2 yTh LIHPRRAzOG A I AYF2NXIFGA2Y b | ye&&mdéntcRIS T
benefits.

411.Data collected at national levele of critical relevance for global and regibrsssessments. They feed
analyses and modelling of regional seas while providingligation instrument for regional and global
datasets. It is important within this context to highlight that there is curkgnb clear framework defining:
a) who shoulddan) contribute on providing an integrated observational and measurement methggiplo
b) how global and regional products can feed into national monitoring and reporting processes, and; ¢) who
should routinelyanalyse, monitor and report on this indicatairglobal and regional level.

412.Cooperation, at global to local scales and acrdésrdint sectors, is crucial to achieve lotegm sustainable
use of our ocean resources. Regional Seas Programmes, Agreemér@oaventions can be key to the
sustainabilityof regional coastal and marine ecosystems as they provide a governance andcédchni
scientific mechanism for regional cooperation and coordination, aimed at advancing national and
transboundary issues.

BB1GEO Strategic Plan 262625: Implementing GEOSS:
https://www.earthobservations.org/documents/GEO_Stratedtan 2016 2025 Implementing GEOSS Reference Document.pdf
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413.Whatis the relationship between global, regionaldcanational products and how can we ensure that the
data required for Ocean Accotimg purposes is freely available, consistent, comparable and spatially
comprehensive? At the regional level, we could envisaget of "packages” of products that ident{fyr
approximate) physical or ecological base values or critical thresholds (@nknevith a weldefined
LI GKgl& F2NJ GKSANI RSt AGSNED® ¢KSAaS NBIAA2YI f thaél OG 21
uptake of Earth Observation data (and reldterived products) to be used for monitoring and reporting at
national level.

414.Ersuring the sustainable development and responsible conservation of our oceans requires working across
national jurisdictions ath open sea areas. Global Earth Observation detafundamental resources that
provide physical, biological, chemical, geologarad social information on the ocean at different spatial
resolutions and temporal scales.

415.All data collected, created and ctiea by Earth observation entities, organisatsand programmes is of
critical importance. The following three are particulariygteworthy as they cater for the majority of the
ocean satellite remote sensing#itu and modelling observational datasetsdaresources:

416.Committee on Earth Observation 8kites (CEOSY: made up ob5 spaceagencies™ from all around the
world, exists ® ensure the international coordination of satellite Earth observation programs and promotes
data exchange to maksatellite data available and beneficial to the world. Thestellite observationgre
critical for ocean, coastal and land environmental m@mng, meteorology, disaster response, agriculture
and otherapplications. CEOS organizations currently operdi2 4atellites. These satellites and their
related systems perate simultaneously and serve both interdisciplinary and international actyitie
therefore, international discussion and cooperation are critical to their success.

417.Global Ocean Observing Systd@OOS§* A sustained collaborative system of ocean obsiovs,
encompassing in situ networks, UN agencies and individual scientists zmdaaround a series of
components undertaking requirements assessment, observing implementation and innovation.

418.0canView®> Fostering the development and improvement of ogtiwnal ocean analysis and forecasting
systems worldwide, OceanView defines, morst and promotes actions aimed at coordinating and
integrating research associated with medtale and mulidiscplinary ocean analysis and forecasting
systems.

419.The close @operation and collaboration with these entities and programmes is key when iesdmthe
definition of the Earth observation data requirements and needs for Ocean Accounting. Wittrdaritest,
an initiative like GEO Blue Planet can provide the liekwben data producers, data managers,
infrastructure experts, algorithm developerapplication providers and ultimately end users/stakeholders.

422 a9aaSyiaAiarté hOSIFYy FyR 902aeaitSY I NARIFoOf Sa

420.0ne2 ¥ G KS NBO2YYSyYyRI (ABSEanferende waskK@ imtimafichal jhtegradion ang
coordination of interdisciplinary ocean observationsden a unique and common framework. The
Framework on Ocean ObservinFOO, 2012)was implemented under the a&pices of the
Intergovernmental Oceanographic Commission (IOQJNESCO and is coordinated by the Global Ocean
Observing System (GOOS). It seeksewt the need of delivering ocean data to support governance,
management, science and other ocean usegrdposes the coordination and integration of routine and
sustainedobservations of physical, biogeochemical, geological and biological essental \aéables, or

132 hitp://ceos.org
133 http:// ceosorg/agencies/

134 https://www.gooso@an.org
5 https://www.godaeoceanview.org
136 http://www. oceanobs09.net/
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EOV4{Table30). The EOVs are closely linked to the Essential Climate Variables(@{naki et al., 2014)
which define the observations needed to umgand and track the status and trends in climate variability.

421.In parallel, the Grup on Earth Observations Biodiversity Observation Network (GEO BON) has developed a
framework for a set oEssential Biodiversity Variables (EBVaple31) for use in maitoring programs to
understand patterns and changes in Earth's biodiversity (Reet al., 2013Navarro et al., 2018). Within
GEO BON, the Marine Biodiversity Observation Network (MB@Mgs the EBVs concept for the marine
realm(Muller-Karger et al.2018)

422.The ecosystem Essential Ocean Variables (eEOVs) include a set of dessrekdgical quantities which
contribute to the assessment of the ocean ecosystem (Miloslavich et al.,).2W&n assessing the
condition of the marine ecosystem for the @bern Ocean Observing System, A.J. Constable €Cdl6)
identified nine generbecosystem properties to be monitored. These belong to three main areas as follows:
(1) Spatial arrangemestof taxa: habitat, diversity, spatial distribution of organis(@8sFoodweb structure
and function: primary production, ecosystem structure, pwotion, energy transfer, and(3) Human
pressures: regional and global.

423.Constable et al., (2016)ed nine criteria for assessing the utility and feasibility of the candiEatés based
on the following conceptg1) Signal change in ecosystem properti&y Contribution to developing and/or
applying models investigating chge and attribution;(3) Understanding for policynakers and the public;
(4) Alignment with other eEOV5) Ability to be connected to historical datasets ( tiperies)(6) Potential
to be adapted through time(7) Can be sampled at space and time scappropriate to the task(8)
Sufficiently high signdb-noise ratio, and(9) Potential for adaptivesampling.

424.These multidisciplinary and transdisciplinary efforts categorize specéan parameters to be monitored
on a continuous basis for addressitige challenge of evaluating the status of our oceans, identify key
processes and ultimately determiribe sustainability of the ecosystem as a whole, in a synergistic way.
Muller-Karger et al. (2018) analyses these efforts and provides a synoptic viewinking the GOOS led
effort on EOV and eEOV to the GEO BON EBYV proposal. These concepts anareriisdarelevant when
evaluating the typology of data sources needed for oceao@aating and evaluating the availability of data
at regional and globaével. Below are two tables outlining the parameters currently included as EOVs and
EBVs.

425 [Note: further RS @St 2 LIYSy i 2F G O2NB 2 OS| y Easéntial Qcaadigbles A a
cover some aspects of ecosystem extent, conditions and sesupply. Also to be included are core

statistics on pressures, services use, governance, econonuie, \&t. SDG14 indicators should also be
integrated.]
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Table30 Essential Ocean Viables®’

Physics Biogeochemistry Biology and Ecosystems
Sea state Oxygen Phytoplankton biomass and diversity
Ocean surface stress Nutrients Zomlankton biomass and diversity

Sea ice

Inorganc carbon

Fish abundance and distribution

Sea stface height

Transient tracers

Marine turtles, lrds, mammals abundance and
distribution

Sea surface temperature

Particulate matter

Hard coral cover and composition

Subsurface temperature

Nitrous oxide

Seagrass cover and composition

Surface currents

Stable carbon isotopes

Macroalgal canopy cover androposition

Subsurface currents

Dissolved organicarbon

Mangrove cover and composition

Sea sudce sahity

Microbe biomass and diversity (*emerging)

Subsurface salinity

Invertebrate abundance and distribution (*emerging

Ocean surface heat flux

Crossdisciplinary

Ocean colour

Ocean Sound

Table31 Essential Bidiversity Variables

EBV class

EBV Candidate

Descriptionand notes

Genetic composition

Coancestry

Allelic diversity

Population genetic differentiation

Breed and variety diversity

Species populatits

Species distribution

Populationabundance

Population structure by age/size class

Species traits

Phenology

Morphology

Reproduction

Physiology

Movement

Gommunity

Taxonomic diversity

composition

Species interactions

Ecosystem fuction

Net primaryproductivity

Secondary productivity

Nutrient retention

Disturbance regime

Ecosystem Structure

Habitat structure

Ecosystem extent and fragmettitan

Ecosystem composition by functional tyg

137 Linksare to EOV Fact Sheets.
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4.2.3 Fisheries data (national)
426.[Note: expecting additional content on this section from international partners and pilot studies.]

427.Large, industrial, fisheries and smaller scale fisheries are two very diffesas with differing international
data collection requirements and levels oftdrest domestically. Extensive data is held on industrial
fisheries, including comprehensive stock assessments for many spdnhsstrial fisheries face
transboundary issugwhere the fish move freely between EEZs and therefore inclusion in Ocean Ascount
needs to be carefully thought through. Measurement srhallscale fisheries, reefs and associated
ecosystems is challenging. Within the Pacific only a handful of courtaes comprehensive vessel
registries, with most not collecting comprehensive catfeta. Often best available data on small scale and
domestic coastal fisheries are from the Household Income and Expenditure Surveys (HIES) which now has a
standard fisheriesnodule. As much of the small scale and coastal catches are subsistence oafealec
these do not appear in normal market surveys, export data or structured buying records of businesses. What
data exists for small scale fisheries tends to be dispamateheld across multiple institutions and access
can be hard, or impossible, teey As aresult, measuring yeaon-year changes will be challenging and
attributing changes more so.

428.[Note: an opportunity to mention recent research on emerging approachestementally developing fish
stock assessments when data are sparse. For exampl
https://www.nrcresearchpress.com/doi/full/10.1139/e20150044#. XWAgUOhKIiMo

4.2.4 Fisheries data (intergovernmental)

429.Key sources and initiativeSpordinating Wiking Party on Fishery Statistics (CYWAP3HCODE SJ&trategy
for Improving Information on Status and Trends of Capture Fishefiggatic Sciences and Fisheries
AbstractyASFA)Fisheries and Resources Marmihg System (FIRM$)isheries Global Inforation System
(FIGIS) FAO FishFinder, the Species Identification and Data Progra@in®BEFISH Analysis and
information on world fish tradeGlobal Record of Fishing VelssRefrigerated Transport Vessels &wpply
VesselsFishStatd The FAO Fishes and Aquaculture Department uses a software for fishery statistical
time series. In November 2017 a new version of FishStat) was released. This version can access the
informalil A 2y 2y & CA a K S NJct®rmand T2ade197ZR & in;j5Bidal RedsBidRistzing Vessels,
Refrigerated Transport Vessels and Supply Vessels; The 2017 Global Record on Voluntary Guidelines for
Catch Documentation Schemes

430.[Note: This is an opporhity to mention Regional Fishing Mareagent Organizations (RFMOSs):
http://www.fao.org/fishery/topic/166304/en]

431.There are a number of international instruments meant to regulate fisheries and prevet least deter
lllegal, Unrepored and Unregulated Fishing or IUU fishinghatglobal, regional and national levels. At the
international level, these standards are foundi)The 1982 United Nations Convention on the Law of the
Sea (UNCLOS/ LOSIhe 1993 FAO Agreement to Promoten@liance with International Conservation
and Management Measures by Fishing Vessels on the High Seas (the 1993 Compliance Ag3gdinent;
1995 UN fish Stocks Agreemenlie 1995 Code of Conduct for Responsible Fistid@he 2001 International
Plan of Ation to Prevent, Deter, and Eliminate IégUnreported and Unregulated Fishing (IPIOX);6)
The 2005 Rome Declaration on lllegal, Unreported and Unregulated Fishm@009 Agreement on Port
State Measures torevent, Deter and Eliminate lllegalntéported and Unregulated Fishing, 31/12/8)1
FAO, Revised editipihe 2014 Voluntary Guidelines for Flag State Performance;F&@ Voluntary
Guidelines for Catch Documentation Schemes
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4.2.5 SocieEconomic conditions

432.[Note: This is a limited coverage of so@oonomic conditions. The text will be integed with other
sections of the document.]

433.In addition to environmental (state of the ocean) and fisheries related ecosystem datasets, Andries et. al.
(2018) have demonstratethe increasingopportunity of Earth Observation data to complement or even
replaOS GNI RAGA2yLFf 3ANRdzyRmol &SR YSGK2Ra 2F O2fft SO
include, indicators of economic growtfHenderson, et al., 2013) &2 OA2nSO2 y(Ghani&d | O
Nordhaus, 2011 urbanisation impacts on the environme(ivla et al., 2012)daytime and nightime fishing
activities(Waluda et al, 20045traka et al., 2015)

434.0ne important element related to economic activity is maritime transport and assoquedperations.
Over 80 % of world merchandise trade by volusieing carried by sea and maritime transport remains
the backbone supporting international trade. Maritime traffic is monitored at national and regional level
through an International Marithe Organisation (IMO) regulation which requires Automated Idieatibn
System (AIS) to be fitted aboard all ships of 300 gross tonnage and upwards engaged on international
voyages, cargo ships of 500 gross tonnage and upwards not engaged on internatigagés and all
passenger ships irrespective of size. The raguiaequires that the exchange of AlS shall include the ship's
identity, type, position, course, speed, navigational status and other sadédyed information -
automatically to appropriatly equipped shore stations, other ships and aircraft. Thisidatsed to monitor
and track vessels globally as AIS signals can be detected by both shore stations and by satellite.

435.Vessels engaged in fisheries activities also need to report their losatithe vessel monitoring system
(VMS) is a satellitbased monibring system which at regular intervals provides data to the fisheries
authorities on the location, course and speed of ves#gdis.and VMS retéime, historical and traffic density
data, ae key elements for evaluating the maritime transport componerthini an Ocean Accounting
framework.Further to this, the environmental signature of the maritime transport community on the ocean
ecosystem can be monitored through Earth observation. Onk esxample is the monitoring and reporting
of oil spills from vesels.

4.2.6 Data platforms

436.Many countries still have problems when accessing data (IAEA, 2014). Data can be scarce, or not available
in a timely fashion, or too complex to discover and access.

437.However the volume of data available is constantly increasingekample, the daily volume of data from
GKS 9! Qa /2LISNYyAOdza 9FNIK hoadSNBIFGA2Y LINRINI YYS .
Terabytes per dagEsch, et al., 2018)

438.Theterma . A3 RI Gl é A& O2YY2yf @& dza SR cdieeteddPser@dfiodeSer (| KS 2
data can be big in different ways: data volume, variety of form, velocity of processing, veracity of uncertainty
(Lynch, 2008)Due to theseconsiderable increases, the challenge has been for the last years to develop
solutioya ¢ KAOK AGoNARYy3a GKS dzaSNJ G2 GKS RFEGF AyaidSER
technological advances in cloud technologies, the development of data cumbndlogies
(https://www.opendaacube.org/overvie, the availability of Analysis Ready Datasets (ARD) and ultimately
the development ofveb-basedplatforms providing access to these services. As gahis effort, the Group
2F 9 NIK hodSNBI A2y Aad RS@SE2HBKYOKI | DR OSEII 2FS
and ultimately empowers global experts to use Earth Observation data (satellite remote sensihgaimd
modelling) to create rasable and shareable knowledEé.

8 Gilberto Camara: A Strategy for a reswdtiented GEGS (2019). GEO Data Technology Workshop, April 2019.
https://www.dropbox.com/s/091jhub66mp9oto/GEO _strategy results_oriented GEOSS DataTech.pptx?dI=0#
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439.Requirements for spatial resolutions and temporaipling vary for different data types. For example,
some ecosystem geospatial parameters do not need to be measured every year due to thearmudi
longevity, while ofers have seasonal and intennual variation related to their processes and hen@ym
need to be estimated on a monthly or annual ba$tsere are multiple platforms nowadays available where
to gather Earth Observation datasets and information. Whiles indt the objective of this Technical
Guidance document to provide a fully comprebam list of all available data platforms, this section will
provide a number of references for use.

440.The scores of different data platforms vary from online search and t@gnportals to processing and
analytical tools. Data availability ranges fromsitu point measurements to raster products based on
satellite datasets, from local to global spatial coverage and fromtieal to historical climatologies. In
addition, datsets offered by platforms vary from general applications down to specific loclidatpms.

441. Pendleton et al. (2019) argue that although many ocean data platforms exist, we lack an understanding and
regular monitoring of the biological and human dimems of the ocean. Many habitats, including the deep
sea, ocean trenches, idwund waters, methane seeps, and even coral reefs remain poorly studied at the
global scale. Costello et al. (2010) show that geographic gaps in biodiversity data are partcultearfpr
many parts of the global ocean including coastal areas of the IndiannQtiea southern and eastern
Mediterranean Sea, polar seas, and much of the South American coastal ocean.

442.According to Arzbergeat al. (2004),Chavan and Ingwersen (200@pstello (2009XKim and Zhang (2015)
and Fergusoret al. (2014) online platforms ar often disciplinespecific or application specific, creating
barriers to discovery and integration. In addition, in many cas¢a are easily dissociated from the people
who helped create and curate them, rendering communication between users and pirsdtiwlenging.

443.As previouslynentioned,many different data platforms exist, each providing access to different types and
levels of Earth observation data. We are howeslaserving an important shift whereby users do not need
to shift and download largeolumes of data anymore for processing and provide access to the data and to
the analytical algorithms directly on the cloud. This can potentially decrease the barriersefsrin both
developed and developing countries.

444.Examples of online platforms incle GeeWiki (https://www.geo-wiki.org), Google Earth Engine (GEE
https://earthengine.google.corj the different Copernicus Data Information and Access Services {DIAS
https://www.copernicus.eu/en/accesdata/diag, Earth Serveraftp://www.earthserver.ey, Digital Earth
Australia fittps://www.ga.gov.au/dea/od¥ and many more.

445.There is nevertheless to date no established optimal data platform implementation and best practice for
applicatims in the ocean and coastal domain. For Ocean Accounting purposes this is evefmua@s
there is the need to integrate distinct gespatial observations from diverse ecosystem domains,
extrapolate this observational knowledge to include the full 8ean (i.e. also including below the sea
surface) and combine with soegconomic infomation, all under the appropriate statistical framework.

446.The GeaWIKF? and the Openforis Collect EatfRinitiatives are examples of platforms which use earth
observation and citizen science to conduct research and provide data, tools and services itm fasto
accurate and costffective assessments. They however have thus far only been used fobdard
applications.

447.Some areas where online data platforms have been used to support the development of monitoring and
management applications in the oceamd coastal domain have been for mangrove monitoring and
conservation and coral reef mapping.

139 https://www.geo-wiki.org
140 hitp://w ww.openforis.org/tools/collectearth.html
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448.While itis not the objective of this Guidance document to provide a fully comprehensive list of all available
data platforms Appendix6.1 provides manyreferences.ESCAP has also developed an inventory of global
data, which will be available onliff@.

449.[Figure on Rta Platformaunder developmernit

4.2.7 Modelling

450.[Place holder: An emerging approach is to consider measured datasets and modelled data within the same
information infrastructure. That is, models can fill in gaps by estimating data from what has been observed
in other locations or periods. Similarly, measured data can be used as additional input to maodeither,
they can support the development of futureestarios]

451.The SEEEEA Expert Forum (UNSD 2015) suggested a review of ecosystem services modelsnigttt the
of better understanding opportunities for applying them for official statistics. A review was initiated, but
not completed (Bordt, Jackson andahoy 2015). The SEEREA Technical Recommendations (United
Nations, 2017) include a brief review oing® ecosystem serviceglated biophysical models.

4526 KS GSNY aGaY2RStfAy3ae F2N GKS LizN1I2aSa 27F diwera LI
approach used in the absence of measured data. This would include estimation, interpolationtigamojec
and scenario approaches.

453.0ther than estimating or projecting the provision of ecosystem services, models have also been developed
to estimate fishstock dynamics, economic production/consumption, ocean and climate dynamics and
potential impacts from atural disasters.

454.As with the ecosystem serviceslated models reviewed, it is expected that other models and the
accounting approach could be mutualginforcing: (a) estimating accounts data where data are unavailable
and (b) using accounts data andgsifications in models. Projecting future conditions are generally out of
the scope of the SEEA itself, but the calculation of asset values deperdsumptions about the future
stream of services. It has been suggested that to accomplish this, aneafdire scenario would be
required. For example, estimating a future stream of services based on expected changes in the extent and
condition of the sock. Table32 and Figure18 illustrate potential linkages between modelling approaches
andOceanAccounts

455.Better linking accounts with models is one approach to linking individual models together. For example,
models focussing on stks could be linked to models on mhaction and consumption if concepts and
classifications were aligned.

456.0ptions to be explored include (a) using modelling approaches to estimate missing data in accounts, (b)
using accounts to provide data to models, (sihg scenario approaches ¢éstimate future conditions, and
(d) other projection approaches.

141 Seehttp://communities.unescap.org/node/1144/view
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Table32lllustrative contributions of modelling to Ocean Accounts

Step

Accounts covered

Possible contributions of modelling?

Determine the
purpose of the

All (prioritization
of accounts and

[0] Impact screening (Currently suggest applying Diagnostic Tool)
[0] Scenario specification (general futures modelling)

accouwnt approaches)
Delineate Extent ©08 55t Ay S beivice/BER @A IR ¢¢ 8 ) deliyeationiot
ecosystem socioS 02t 23A 0Kt f I yRaoOl LISaxo
assets [3] Hydrological, ocean dynamics modelling may be required to delines
freshwater, coastal and marine spatial units.
Compile Condition (with [1] Estimating unmeasured conditions based on known biophysical
Ecosystem linkageso Water, | characteristics (e.g., estimating phosphorous absorption of a wetland
Condition Carbon, based on its size, type and flow)
Account Biodversity [1] Estimating unmeasured conditions frdmown conditions (e.g.,
Accounts) estimating soil quality based on quality of nearby sites)
own6 9aAGAYFAGAY 3 dzy YSI a qoeSiRes O D \SRM
STFtdzSyidaz Syraarzyasz flFyR dzas$s
[5] Aggregating conditionsver indicators and structutaharacteristics
0Seadr fFyRYX @S3aSGFriA2yS 6 G§SNE
statistical modelling (e.qg., principal component analysis), models to
RSGSNXYAYS GKNBakz2f Rax
[6] Producing specific estimates from watearioon and biodiversity
modeling (water quality, water supply, carbon balance, primary
productivity, habitat suitability, habitat and species conservation statug
Measure Physical Services | [2] Estimatingservices supply from extemind conditions (ecological
ecosystem | Supply and Use production functions, functions transfer)
services in [7] Linking ecosystem services to specific ecosystem assets
physical [8] Allocating services to beneficiaries (local, national and global)
terms [9] Estimating contributiorof ecosystems to benefits ¢enomic
production functions)
Conduct Monetary Supply | [10] Estimating unknown prices from known prices (benefits transfer,
monetary and Use metal yIfe&aaaXxo
valuation of
services Monetary [2] Estimating future flows of services (ecologipeoduction functions)
Ecosystem Asset | [11] Estimating future conditions/capacity (scenario analysis, socio
economic modelling, global dynamics modelling [e.g., climate change,
ocean acidification, habitat loss], ecologicabguction functions)
Link to Integrated [12] FO modelling (balancing supply/use)
standard Accounts: [13] Estimating degradatieadjusted aggregates (GDitional income,
economc Extended Input national savings)
accounts Output Table,

Sequence of Secto
Accounts, Balance
Sheets

Note: Numbers refeto Figurel8. The number zero (0) refers to components not systematically treated in-EEBA

Source: Bordt et al, 2015.
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Figurel8 Components of SEEBEA amenable to modelling/estimation
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4.3Policy and governance use cases @geanAccounts

457.0cean Accounts are one of a range of different information products that can be used to support policy
making and other government decisiemaking related to oceans. These can be distinguished from one
otherintermsoft y G AY T2 NXI (A 2 yentiakkdNdetweeré leval &f inibormiRianFesehied
and by the functionan information producsupporisin government decisiomaking(seeFigurel9 below).
The pyramid classifies information products into four groups in a hierarchical structurecagth layer
feeding the layers above. Data and statistics are the foundation of the pyramid and support the operation
of an ocean accounting system. Indicatore aroduced from the accounts, which can be aggregated to
produce key indicators. Indicators céme source both directly from data and statistics, and from the
accounts.

Figurel9 Relationship between Ocean Accounts and other information products

Role Audience Properties

Aggregated and/or
weighted index: small
sets of indicators

Raise awareness;
Support information
& communication

General public. Joumalists,
High-level policy makers
& managers, Lawmakers

Key
Indicators

Large sets of
indicators

Government officials,
Policy analysts, Managers,

Support decision
making & policy
coherence

Indicators

Stakeholders,

Accounts
(SEEA)

Detailed and/or
comprehensive
statistical basis: Multi-
purpose

Policy analysts,
Researchers. Statisticians

Support analysis &
in-depth studies
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458.Within a comprehensive information system fgovernment decisioimaking, Ocean Accounts (and all
accaints) provide an intermediate structure that connects higher level information (indicators) with lower
level information (basic data and statistics) in a cohefemmework. Consequently, they support analysis
and decisiommaking in a wide variety of pojicand governance use cases. A fathaustive selection of
these use casds explained further beloworganised into the following categories:

T Strategic andplanning decisiongncluding marine and coastal spatial planning, and formulation of
strategicdevelopment plans for the ocean economy.

T Regulatory decisiongncluding granting of permits and licenses for marine activities, in accordance
with relevant gatial and development plans or other policy objectives.

T Operational decisiongncluding managment of marine protected areas, integrated coastal zone
management, and disaster risk response.

T Finance and investment decisiofcluding fiscal policies angrogrammatic investment related to
oceans, including funding for administrative capacity conicegy oceans.

T Technical adviceincluding costbenefit assessment, environmental impact assessments, and
supporting the delivery of decisiemaking in the categories

[Note: this section remains under developmgnt

4.3.1 General use cases

459.0cean Accounts can perfarseveral functions that maystify a decision to invest effort and resources to
compile them:

460.Integrated reporting:The Ocean Accounts Framework provides a holistic structure, that can be used
organise the information required for integrated reporting ebcial, economic and environmental
conditions related to oceans, including reporting of progress towards nationandz@sedand general
development objectives, and international commitments including the Paris Agreement on Climate
Changé&*, Sendai Framewvk for Disaster Risk Reductiéfy Convention on Biological Diversity and the
Sustainable Development GoalSOG¥*C. In particular, Ocean Accounts facilitate the structuring of
information relevant to SDG 14 and its ten associated Targets, which cdllooumatries and stakeholders
to conserve and sustainably use the oceans, seas and marine resources for sustaivelojendent.

461.Analysis and evaluation for sustainable development planridygvirtue of their holistic and integrated
structure, Ocean K82 dzyia Oly 06S dzaSR | a | o6larxa F2N Iyl feé
environmental assets, the environmiah implications of oceafvased economic activity, and wide a range
of other relationships that impact on the ability of countries to &efei sustainable development. This
analysis supports the identification and evaluation of policy response options;nts tof their impacts on
assets (environmental, social, economic) that underpin development, and on the flows of services and
benefits fran these assets.

462.Meeting international commitmentsthe compilation of Ocean Accounts directly implements a range of
international commitments, including but not limited to: SDG Target 15.9 calling on all countries and
stakeholders, by 2020, to integrate aaystem and biodiversity values into national and local planning,
development processes, poverty reduction strategiesl accounts; and SDG Target 17.19 calling on all
countries and stakeholders, by 2030, to build on existing initiatives to develop measuote of progress
on sustainable development that complement Gross Domestic Product, and support statistical eapacity
building in developing countries.

143 hitps://unfccc.int/processand-meetings/the parisagreement/theparisagreement
144 hitps://www.unisdr.org/we/coordinate/sendaframework

145 https://www. cbd.int/convention/

148 https://sustainabledevelopment.un.orgkpst2015/transformingourworld
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463.[Place holder: All of these are consistent with the objectives of Marine Spatial Planning (MSP)revtoch a
analyse and allocate human uses of marine areas over time and space to coordinate these uses to use
marine resouces sustainably.]

4.3.2 Management of marine protected areas

,,,,,,

464.¢ KS GSNXY aYINARYS LINRBGSOGSR I NBFE¢ Ol y byGR@dBdNaf I 5 A
government from local to international. Marine sanctuaries, estuarine research reserves, oceaamarks
marine wildlife refuges are all examples of marine protected areas meant to preserve and protect the
ecosystem, cultural resources, other sources of socioeconomic impact such as sustainable fisheries
production4’ Cutting through the minutia and buagicracy of what the specific intent or definition of
marine protected areas, at the core, conservation and management of aquatic resaneckesy.

465.[Place holder: Ideally MPAs are designated under an overall MSP acknowledging the ecological and social
signficance of specific marine areas.]

466.Marine Protected Areas (MPAS) play a crucial role in the realm of ocean accounting. They not adé/ prov
and transport goods and services for human wbeling, but also they have inherent value beyond
economicsintheX NlY 2F GSYGANRYYSyidlf O02a0Ga adzadlrAySR F2NJ
a SNIA O &8 Atchse stddybdssessing the vahfenatural capital in the central Italian islands of
Ventotene and S. Stefano was completed by using an emergy rdcugpbased model on biophysical and
trophodynamic environments accounts. The natural capital was estimated based on the work done by the
biosphere in the location of the model and used to determine the ecological value of natural capital stocks.
The resuk of this case study provided support for policy makers and local managers to show the monetary
and ecological value for developing MPAs.

467.In California, work is ongoing to show the linkages between two different acts: the Marine Life Management
Act, aimel at improving and developing sustainable fisheries and best management practices, and the
Marine Life Protection Act to implement a netvkoof marine protected areas. The research is using the
principles of ocean accounting, which this document may be fbhelp boost their work even more, to
show how adaptive management of marine protected areas quantifiably improved fishery health and
impact. Additionally, they would use the information from a life history model to show how the impact of
increased redience to environmental variability, such as climate change, found in a marine protected area,
would benefit fisheries$4®

4.3.3 Disaster risk tacking and response

468.[Note: this section will refer to monitoring with respect to Sendai and DRSF; also reinfordistjcaia
approach to measuring impacts (distinguishing loss of capital, economic production (often GDP INCREASES
after a disaster), and tarterm loss of ecosystems and their services.]

469.0cean accounting and disaster risk management and response shouldngBemo hand in hand.
Preparedness for disasters both from a management standpoint and an economic viewpoint are essential
to help maintan the stability and sustainability of disasterprone area, such as a coastal community or
small islands. Analysi®nducted by Phaup and Kirschi&&ridentify that budgeting and accounting for
natural disasters oftentimes comes after the disaster. Whattfound was that in cases of pbeidgeting
for disaster relief, there were both pros and cons. On the plus sidedlieies set in place through this pre
budgeting determination will allow for a more stable and reliable method of allocating fundingiokddly,
these policies can be used to provide financial incentives and opportunities to increase national savings,

147 hitps://oceansenice.noaa.gov/facts/mpa.htmi

148 hitps://www.sciencedirect.com/sence/article/pii/S030438001730248X

149 https://caseagrant.ucsd.edu/profE/improvingmanagemeniunder-the-marinelife-managemenact-mimaby-accountingfor-effectsof
150 hitps://www.oecd.org/gov/budgeting/48168599.pdf
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reduce risk exposure, and increase mitigation before disasters. Conversely, there then can be less
consumption of those woulthe savings.

470.[Note: Seeking additional examples of disaster risk reduction using nbased solutions.]

471.Japan, New Zealand, andrey provide examples of how budgeting for national disasters, though the cases
provided were earthquake related, primarily, can be aeetive way to help recovery efforts and funding,
mainly through national insurance prograitsin regards to ocean acanting as a means for disaster risk
tracking and response, but using what is known about the socioeconomic impact of oceans, from oll
extraction, ecotourism, shipping, and other use cases, the valuation of our oceans can help determine what
policy mandate are necessary to allocate funds for disaster tracking and response.

4.3.4 Progress reporting for the pos2015 agreements

472.[Place holder: Th®cean Accounts Framework can provide a broad structure to better prioritize ocean
governance. For example, whereas t8®Gs focus on several important condition measures (such as
concentration of plastic wastes), ocean accounts provide a means to comigifenation on the spatial
sources of those wastes and which human activities (industries, households or transbouadary)
producing them.]

473.SDG 14 (to conserve and use the oceans, seas and marine resources for sustainable development) is linked
to a multitude of other SDG target&igure20 below uses a systems analysis approach to uncover links
between resilience of oceans, seas, and marine resources (SDG 14) with the other SDGs and their
corresponding targets. The ldfiand side demonstrates how SDGs ataggets can contribute to
strengthening esilience, and the rightand outlines how the SDGs and corresponding targets can in turn
be achieved by strengthening resilience. Arrows between the central circle and goals symbolize the direction
and depth of eals relationship, with a thicker arrow inchiting a higher level of impact.

474.These arrows reveal the importance of SDG 6 which is related to water pollution, SDG 15 which protects
ecosystems and biodiversity, and the Regional Road Map which focuses orotradaly cooperation in
the management o€limate change and natural resources, for developing resilient oceans, seas and marine
resources. Resilience will also be strengthened through efforts to reduce iliness caused by pollution (SDG
3), make city infrasucture more sustainable to diminish C@mission (SDG 9), develop clean energy
technology through international cooperation (SDG 7), decrease hazardous waste that would otherwise
pollute coastal areas (SDG 12) and to intensify climate action througlagolu@nd adaption plans (SDG
13). The SBs that will most benefit from strengthened resilience in the oceans, seas and marine resources
are SDG 1 which aims to reduce poverty and vulnerability and thus depends on marine livelihoods, and SDG
11 which aimgo enhance the safety and resilience dfes and human settlements safer and thus depends
on the reduction of ocean acidification. Resilience of oceans, seas and marine resources will also contribute
towards ending malnutrition (SDG 2), promoting susthle economic growth (SDG 8), reducingoime
inequality (SDG 10), and decreasing violence (SDG 16).

151 hitps://www.oecd.org/gpv/budgeting/48168599.pdf
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Figure20 Systemanalysis for SDG14
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475.Appendix 65 provides an initial link between SDG14 anponents of the Ocean Accounts fework

476.The SDGs and the Sen#faamework also have several linkagegy(re21, below). Whilst SDG 14 is not
directly linked to the Sendai Framework, a focus on SDG 14 can impact Sendai targets A, B, C and D from an
economic standpoint. This demomates that the Senddrramework indicators are related to four of the
SDG targets. Compiling data for these indicators will therefore support ESCAP in its aim to synchronize the
{ SYRFA CNIVYSg2N)] 6AGK NBf I §SR { 5D aérkrediohal Codr@NI (2 Y
for the implementation of the Sendai Framework for Disaster Risk ReductionZBBbin Asia and the
tF OAFTAOE @

477.Data concerning coastal communities, infrastructure, ecosystems, and ocean conditions such as SST
variability, weathempatterns and, phytoplakton levels etc. are required to build understanding of oceans,
disaster risk and climate change. However, there are many data gaps that need to be filled to monitor
indicators such as those related to coastal infrastructure, disomgt of ocean relatedervices, early
warning and risk information services, and that are required for measuring the global targets of the Sendai
Framework (and disasteelated targets of the SDGs). This can be generated through linking SDG 14 and
the Semlai Framework, through core set of common statisticBigure22).
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Figure21 Links between targets of the Sendai Framework and the SDGs
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https://www.unenvironment.org/resources/report/measuringrogresstowards-achievingenvironmernal-dimensiorsdgs
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4.4 Research use cases for Ocean Accounts

478.The structureand dataprovided byOceanAccountsprovides many oppaunities for subsequent research
by an interdisciplinary set gfhysical, biological, ecologicahd social dentists.lIt is important that ocean
accounting systesiare proactively designed to be able to support a range of research inquamnesthat it
be adaptive to results obtained from ongoing research (e.g., new metrics or indicators that should be
included.

479.Trend analysis is a kg@ptential use for theOcean Accountsby researchers. With a reliabtiata set at
multiple scaleshat are collected at reliable time steps, researchers will be able to use accounts to evaluate
how key metrics arevolving over time globally and within specified gglbbd regions. For example, a
researcher could investigate average global sea surface temperature trends and then evaluate how those
trends are different or similar across ocean regions. Drivers éottiiied trends could then be hypothesized
and identified.

480.Evaluation ofriteractions across metriax indicators included in the ocean accounting system is another
likely research use. By compiling consistent data across time and space on physicgicaicohnd
socioeconomic metrics, the accounting systenoyides a mechanism for understanding covarying
indicators and the nature of their relationship (e.g., proportional or inversely proportional). For example,
changes in sea surface temperatures carncbrrelated with observed changes in fish species digioha
to determine if there is a positive correlation between the movement of species and temperature trends;
this can also be combined with evaluation of global and national economic indicatdreffishing sector
(e.g., its profitability) to evaluatéhe distribution of impacts from the temperature change. Appropriate
controls for other potential drivers of change would need to be included.

481.Researchers may also make use of accounting sygstemevaluate how political and policy structures
influence trands in metrics included in the accounts. Controlling for other variables, this kind of a global
data set may allow for improved evaluation of policies that are successful (or at least correl#t®d wi
moving an indicator from one level to another. For exden different fishery management systems can be
compared with the collected data on fish species impacted by the various management systems.

482.The gatial nature ofthe data collected in th&®ceanAccountswould allow for research into the wging
global distribution of included indicators over time. This will allow researchers to spatially identify global
hot spots of change (whether in fish species location, sea surface temperahgngy exploitation, or other
topic areas). Such researcainchelp disentangle broad average global changes to identify specific potential
regional areas of concern.

483.Finally,the accounts and the research analyses described above can provide guidareeaiatale for
future lines of research inquirfForexample, identification of a correlation between a fish species and a sea
surface temperature change can suggest further research into the causal mechanism for that correlation. A
trend analysis showina decline in the extent of an upwelling area mayilse prompt research into the
drivers that may be causing that change. The advantage of a consistent, publicly available global data set is
that it can provide this type of intellectual stimulation faglobal network of researchers.

4.5Enabling factors foocean accounting

484.[Note: Content is being developed through consultation process wigmber countries of the High Level
Panel for a Sustainable Ocean Econpamd otherstakeholders Resultsncorporatd Q42019

485.The UN Decade of Ocean Science Sostainable Developmenhtfps://en.unesco.org/oceardecade
provides an important opportunity to build on the current interest, need for and momentum folm@ce
Accounting.Includng Ocean Accounting withi the priorities of the UN Decadeyould support the
integration of knowledge from across scientific domains to ensure coheréarcéhe monitoring and
reporting of SDE4 indicators.
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486.0ne of the most critidaenabling factors for the implementation oféhOcean Accounting framework is
Capacity Building. Access to ggmatial platforms, large volumes of Earth observation, economic and social
science data, innovative use of Artificial Intelligence and Macheaening algorithms and techniques will
be inefiective should these stakeholders not be proficient with the basic tools.

487.This Technical Guidance document should therefore also serve as platform to understand the capacity
building needs of Member States arbeir National StatisticSystems From scienceto data access
management, to technological tools and methods, the process initiated by this document should be seen as
a vehicle for the definition of a capacity building plan for Ocean Accounting needs Migmber States.
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5. Research agenda for oceac@unting

488.This Guidance is a work in progress and futuresiemswill benefitfrom additional research, testing and
deliberation among experts and usefyppendix 68 presents a more extensive list of reselarquestions
compiled from contributors to tts Guidance.

489.Some of these questions will benefit from progress in the SEEA Ecosystems revision process. Others will
feed into that process.

5.1 0Ocean assets

490.Includingproducedcapital such as ports and harbouasid other coastal and e infrastructurein the
asset accountsThis would require developing lists of what those produced assets aredeweloping
methods forrepresenting them in the accounting tablédection 2.3.1

491.Includinghuman capital, suchssknowledge about the ocean and experience with the ocean. Althihagie
are considered cultural ecgstem services, research would be required to develop appropriate measures
and accounting treatments of their contributions to human cap&sdction 2.31).

492.Testirg the IUCN Global Ecosystem Typology against natiandl international (CMECS, CBICS)
classificationsSection 2.3.3.

493.Developing a comprehensive vief monetary asseccounts, one that includes the future flows of SNA
and nonrSNA benefits3ection 2.3.5and Section 2.10.

5.2Flows to the economy (oceaservices)

494.Linkingecosystem processes with the ecosystem services classification (thibaiemge for ecosystem
accounting in general and would benefit from compilation of the many thousandssefrch studies on
individual ecosystems and servicesjdtion 2.4.3.

405 wSO2y OAf AYy3d (KS aO2YY2RAGE£ | LILINERI OK Ofe@inEdbrioBy { 9 9!
SatelliteAccounts in establishing physical and monetary flows to the econ8Sexidn 2.4.4, Section 2.§
5.30cean economy

496.Putting the ocean economy into context of the whole economy: Developing accounting approaches to
establish not only ocean economy satellite amats, but also to derive equivalents of national balance
sheet, balance farade (imports/exports), fixed capital formation, depreciation/depletion, and maarket
goods and servicetSection 2.2

497.Establishing an agreed conceptual framewarld classificion of characteristiceconomic activitiego
support a more standardizespproach to Ocean Economy Satellite AccountBegtion 2.6.

498.Linking ocean economy satellidecounts to changes in physical and related financial cafitaition3.6).

5.4Combined presentation

499.Developing appropriate ecmmic, environmental and social irditors for combined presentations that
encapsulaténformation on assets, conditions, flovet spatial and sectoralisaggregationSection 2.8.

5.50cean wealth

500.Allocating the wealth of corporations, households and governments to the o&satign 2.9.
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5.6 Spdial database

501.Testing global data, such as the USGS/ESRI Global Shoreline Vector and the General Bathymetric Chart of
the OceangGEBCO) in national applicaitg{Section 3.2

502.Testing various sizes and shapeBas$ic Spatial Units, for neahore and offhore areasSection 3.2.

503.Testing3-dimensional(volume) spatial frameworks and developing approaches that are consistent with
areabased(2-dimensional) accountingséction2.1)
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6. Appendixes

Pagel22of 158



Version 0.8 | 16 December 2019 | not for quotation or circulation

6.1 Global data sources

Table33 Partial list of oceandata portals

Name Source Ocean
specific

Alaska Ocean Observing System https://portal.ac0s.org/

Copernicus Marine Environment Monitoring Service http://marine.copernicuseu/ X

Australian Ocean Data Network https://portal.aodn.org.au/ X

CCHDO https://cchdo.ucsd.edu/ X

Coral Reef Science and CyberinfrastruetNetwork https://www.earthcube.org/group/crescyntoratreef-science X
cyberinfrastructurenetwork

Data Oceanplus https://data.oceanplus.org/ X

Data4science https://services.d4science.org/explore

DataCite https://search.chtacite.org/

Datadryad http://datadryad.org/

DataOne https://search.dataone.org/data

Dataverse https://dataverseharvard.edu/

DESEASION http://recherche.imt-atlantigue.fr/deseasion/#features X

Earth Cube https://www.earthcube.org/took-inventory

EU Open data portal https://www.opendatasoft.com/acomprehensivdist-of-all-opendata-
portals-aroundthe-world/

Global Ocean Data Analysis Project https://www.glodap.info/index.php/dataaccess/ X

Global Reef Record http://www.globalreefrecord.org/ X

Google dataset search https://toolbox.google.com/datasetsearch

Google Earth Engine https://earthengine.gmgle.com/

Knowledge Network for Biocomplexity https://knb.ecoinformatics.org/

Koordinates https://koordinates.com/about/

Long Term Ecolazal Research Network Data Portal https://portal.lternet.edu/nis/home.jsp

Marine Regions http://marineregions.org/downloads.php X

Mendeley Data https://data.mendeley.com/

Mistrals http://mistrals.sedoo.fr/

Movebank https://www.movebank.org/panel embedded movebank webapp

NASA Ocean Color https://oceancolor.gsfc.nasa.gov/ X

National Ecological Observatory Network http://data.neonscience.org/home

NOAA centers for Environmental Information https://www.nodc.noaa.gov/access/index.html

OBIS http://iobis.org/ X

Ocean Data Platform https://revocean.org/platform/goject X

Ocean Data Viewer http://data.unep-wcmc.org/ X

Octopus https://octopus.zoo.ox.ac.uk/beta X

OECD https:// data.oecd.org/searchresults/?r=+f/type/datasets

Open Data soft https://www.opendatasoft.com/acomprehensivdist-of-all-opendata-
portals-aroundthe-world/

Pacific Ocean Portal http://oceanportal.spc.int/portal/ocean.html X

Pangaea https://www.pangaea.de/about/

Re3Data https://www.re3data.org/

SeaDataNet http://seadatanet.maris2.nl/v_cdi_v3/search.asp X

SeaView http://www.s eaviewdata.org/ X

Sextant (Ifremer) https://sextant.ifremer.fr/en/geoportail/sextant#/search?from=1&to=20 X

Sextant (Ifremer) https://sextant.ifremer.fr/en/web/geosciences marines/geoportail/sexta X
#/search?from=1&t0o=20

Stats et péche http://www.stats-et-peche.fr/ X

TARA Oceans Data Portal http://www.taraoceansdataportal.org/top/welcome.html X

The Coastal EBA Decision Support Tool http://web .unep.org/coastakba/coastalEBADST/

The European Atlas of the Seas https://ec.europa.ai/maritimeaffairs/atlas/about en X

UK Cetacean Strandings Investigation Programme http://ukstrandings.org/links/ X

Zendo https://zenodo.org/

ReefBase http://www.reefbase.org/main.aspx X

World Reef Map https://maps.lof.org/lof X

Protected Planet https://www.protectedplanet.net/

EMODnet Physics http://www.emodnet-physics.eu/Portal X

EMODnet Seabed Habitats https://www.emodnet-seabedhabitats.eu/ X

EMODnet Chemistry http://www.emodnet-chemistryeu/data X

EMODnet Biology http://www.emodnet-biology.eu/ X

EMODnet Geology http://www.emodnet-geology.eu/ X

EMODnet Human Activities http://www.emodnet-humanactivities.eu/ X
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Table34 Summary of ESCABIobal Ocean Dataventory!>?

Name Source Oceg_n
specific
A Global Selonsistent, Hierarchical, Higiesolution . .
GeographyDatabase (GSHHG) https://www.soest.hawaii.edu/pwessel/gshhg/ X
AlgaeBase http://www.algaebase.org/ X
AquaMaps https://www.aguamaps.org/sarch.php X
http://www.argo.net/
Ardo http://www.argo.ucsd.edu/ X
g http://www.jcommops.org/board?t=argo
https://www.nodc.noaa.gov/argo/
AsiaPacific DateResearch Centre (APDRT) http://apdrc.soest.hawaii.edu/index.php
Atlas of Ocean Wealth http://oceanwealth.org/resources/atla®f-oceanwealth/ X
Biological and Chemical Oceanography Data Managen . )
Office (BCEADMO) https://www.bco-dmo.org/data X
Blue Hhbitats http://www.bluehabitats.org/?page id=9 X
British Oceanographic Data Centre (BODC) https://www.bodc.ac.uk/about/# X
CNES AVISO+ Satellite Altimédata https://www.aviso.altimetry.fr/en/data.html X
Coastal & Oceanic Plankton Ecology, Production, & .
Observation Database (COPEPOD) https://www.st.nmfs.noaa.gov/plankton/about/databases.html X
Coastal and Marine Ecological Classification Standard https:/fiocm.noaa.qovicmecs/ X
(CMECS) = Lo
Combined Biotope Classification Sche(@iCS) http://www.cbics.org/about/ X
Copernicus Marine Environment Monitoring Service http://marine.copernicus.eu/ X
Coriolis Argo New Displacements Rannou @iiifrault .
(ANDRO) An Ardaased deep displacement atlas https://www.seanoe.org/data/00360/47077/ X
Coriolis Ocean Dataset for Reanalysis (CORA) http://www.coriolis.eu.org/DataProducts/Products/ CORA X
Coriolis Operational Oceanography http://www.coriolis.eu.org/DataProducts/DataDelivery/Dataselecton X
: ?| = ic= 1
DATO.GOV Ocedrata Catalog zatps.//cataloq.data.qov/dataset. groups=ocean9585#topic=ocean navi X
dbSEABED Etps://instaar.colorado.edu/~ienkinsc/dbseabed/ X
. . . https://esri.maps.arcSHP.com/home/grouprht?id=6¢78a5125d3244f38d
ESRI Ecological Marine Units bc732ef0ee74340verview X
ESRI Living Atlas https://livingatlas.arcSHP.com/en/
ESSO Indian National Centre for Ocean Information . - . .
Services https://www.incois.gov.in/portal/osf/osf.jsp X
Eeryone's Gliding Observatories (EGO) https://www.ego-network.org/dokuwiki/doku.php X
FAO Global fishery databases http://www.fao.org/fi shery/topic/16054/en X
FishBase https://www.fishbase.se/home.htm X
FleetMon https://www.fleetmon.com/ X
General Bathymetric Chart of the Oceans (GEBCO) https://www.gebco.net/ X
Df 201t 9F NIK ho&SNII GA 2y |http://www.earthobservations.org/gci.php
(GEOSS Platform) http://www.geoportal.org/
Global Fishing Watch http://globalfishingwatch.org/research&searchacceleratorprogram/ X
Global Integrated Shipping Information System https://gisis.imo.org/Public/Default.aspx X
Global Island Database (GID) http://www.globalislands.net/about/gid_functions.php X
Global Islands Explorer (GIE) Data: GlSbaireline Vector| Intrqduct_lo:https:// tmqsc.cr.usqs.qov/me/ .
(GSV) and Global Ecological Coastal Units (ECUS) Online Viewerhttps://rmgsc.cr.usgs.govig/gie.shtml X
Data downloadhttps://rmgsc.cr.usgs.gov/outgoingtosystems/Global/
Global Ocean acidification observing network (GQA) hitp://portal.qoa-on.org/Home X
data portal
Global Ocean Data Assimilation Experiment (GODAE) | https://www.usgodae.org/index.html X
Global Ocean Shipased Hydrographic Investigations . hi .
Program(GOSHIP) http://www.go-ship.org/DataDirect.html X
Global Species Databases (GSD) http://marinespecies.org/subreqistershp#species dbs GSD X
gc%tgallag)emperature and Salinity Profile Programme https://www.nodc.noaa.qov/GTSPP/ X
GOOS Surface Ocean CO2 Atlas (SOCAT) https://www.socat.info/index.php/dataaccess/ X
Group For High Resolution Sea Surface Temperature .
(GHRSST) https://www.ghrsst.org/ X
Hadley Centre Obseritan Datasets https://www.metoffice.gov.uk/hadobs/ X
Hamburg Ocean Atmosphere Parameters and Fluxes fi . . . P
Satellite Data (HOAPS) http://hoaps.cen.unthamburg.de/index.php?id=cimages X
International Chamber of Shipping (ICS) http://www.ics-shipping.org X
International Ocean Discewy Program (IODP) http://www.iodp.org/resources/accesslata-and-samples X

152 hitp://communities.unescap.org/node/1144/view
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Name Source Oceg_n
specific
International Seabed Authority Maps https://www.isa.org.jm/maps X
Island Directory http://islands.unep.ch/isldir.htm X
IUCN & WCMC Protect Planet Ocean http://www.protectplanetocean.org/ X
JCOMM in situ Observationsdgramme Support Centre . .
(JCOMMOPS) http://www.jcommops.org/board X
[F62N} G2ANB RQ9GdzRS& Sy 10, . ) )
Spatiales(LEGOS) http://www .legos.obamip.fr/legos/Presentation X
Large Marine Ecosystems (LMEs) http://Ime.edc.uri.edu/
LEGOS Center fdopogaphic studies of the Ocean and . .
Hydrosphere (CTOH) http://ctoh.legos.obsmip.fr/ X
LEGOS Doppler Orbitography and Radiopositioning . . . .
Integrated by Satellite (DORIS) http://www.legos.obsmip.fr/observations/doris X
LEGOS Prediction and Resbavtoored Array in the . . . .
Tropical Atintic (PIRATA) http://www.brest.ird.fr/pirata/index.php X
LEGOS ROSAME Tide Gauges Network http://www.brest.ird.fr/pirata/index.php X
LEGOS Sea Surface Salinity Observation Service http://www.legos.obsmip.fr/observations/sss X
LITTERBASE https://litterbase.awi.de/ X
) https://www.iode.org/index.php?option=com_content&view=ate&id=17
Long Term Ecolazal Research (LTER) Network Data Pq 8:dataaccess&cal=33&Itemid=141#global X
Marine Network for Integrated Data Access (MANIDA) | https://www.manida.org/ X
Marine traffic https://www.marinetraffic.com/ X
NASA bieDptical Marine Algorithm Dataset (NOMAD) | https://seabass.gsfc.nasa.gov/wikiNOMAD X
NASA Earth Observations https://neo.sci.gsfc.asa.gov/
NASA National Snow & Ice Data Center http://nsidc.org/data/modis/data_summaries#seae
NASA Physical @anography Distributed Active Archive ) . .
Center (PODAAC) https://podaac.jpl.nasa.gov/datasetlist X
NASA SeaWIFsS giptical Archive and Storage System https://seabass.gsfc.nasa.gov/wiki/$gs _Description
(SeaBASS)
NASA State of the Ocean (SOTO) Version 4.2.1 https://podaactools.jpl.nasa.gov/soto/
NASS Moderate Resolution Imaging Spectroradiomete hitps://modis.qsfc.nasa.gov/data/
(MODIS)
NOAA- Coral Reef Temperature Anomaly Database https://www.nodc.noaa.gov/SatelliteData/Cortad/
(CoRTAD)
NOAA One Stop https://data.noaa.gov/onestop/#/
NOAA Advanced Very Higesolution Radiometer https://earth.esa.int/web/guest/missions/3rebarty-missions/currert
(AVHRR) missions/noaeaavhrr
NOAA Blended In S#0ZCS Chlgpbyll Data Set https://www.nodc.noaa.qov/OC5/WOA98/pr_chlr.html
. https://www.coris.noaa.gov/
NOAA Coral Reef Informati@ystem (CoRIS) https://www.coris.noaa.gov/search/catalog/main/home.page X
https://deepseacoraldata.noaa.gov/
NOAA Deep Sea Coral Data PA@SCRTP) https://www.ncei.noaa.gov/maps/deejzeacorals/mapSites.htm X
NOAA ETOPO1 Globaligf Model https://www.ngdc.noaa.gov/mgg/global/global.html X
NOAA Global Data Explorer https://www.nnvl.noaa.gov/view/globaldga.html X
NOAA Global Ocean Heat and Salt Content https://www.nodc.noaa.qov/OC5/3M HEAT C@EWIT/ X
NOAA Gridded Climate Datasets https://www.esrl.noaa.gov/psd/data/gridded/ X
NOAA Marine Geology and Geophysics https://www.ngdc.noa.gov/mgg/mggd.html X
NOAA National Data Buoy Center (NDBC) https://www.ndbc.noaa.gov/ X
NOAA Naval Oceanographic Office Global Hybrid .
Coordinate Ocean Model (HYCOM) hitps://hycom.org/dataserver X
NOAA NCEI Ocean Color Archive https://www.nodc.noaa.gov/SatelliteData/OceanColor/ X
NOAA NCEI Oces&urface Topography Mission (OSTM) . . .
/Jason2 and Jasod Satellite Products Archive https://ww w.nodc.noaa.gov/SatelliteData/jason/ X
E\IGO(;ABA AZ)CEP Global Océzata Assimilation System http://www.cpc.ncep.noaa.gov/products/GODAS/ X
NOAA Ocean Carbon Data System (OC@E@8erly .
CDAGOceans) https://www.nodc.noaa.gov/ocads/ X
NOAA Oxygen / Apparent Oxygen Utilization (AOU) https://www.nodc.noaa.gov/cgi X
Content bin/OC5/PENTAS/anomalydata.pl?parameter=oxy
NOAA Pacific Marine Environmenttalboratory (PMEL) | https://www.pmel.noaa.gov/aboupmel X
NOAA Quality Monitoring on Lev2ISea Surfac8alinity . .
(SSS) Products from SMAP, SMOS and Aquarius Miss https://www.nodc.noaa.gov/SatelliteData/sss/ X
NOAA Satellite Ocean Heat Content Suite (SOHCS) | https://data.nodc.noaa.gov/cgbin/iso?id=gov.noaa.nodc:NESEDSC X
NOAA World Ocean Atlas 2013 Version 2 https://www.nodc.noaa.gov/OC5/woal3/ X
NOAA Wod Ocean Database (WOD) https://www.nodc.noaa.gov/OC5/WOD/pr_wod.html X
Objective Analyzed asea Fluxes (OAFIux) for the Globg http://oaflux.whoi.edu/dataproducts.htm X

Oceans
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https://data.noaa.gov/onestop/#/
https://earth.esa.int/web/guest/missions/3rd-party-missions/current-missions/noaa-avhrr
https://earth.esa.int/web/guest/missions/3rd-party-missions/current-missions/noaa-avhrr
https://www.nodc.noaa.gov/OC5/WOA98/pr_chlr.html
https://www.coris.noaa.gov/
https://www.coris.noaa.gov/search/catalog/main/home.page
https://deepseacoraldata.noaa.gov/
https://www.ncei.noaa.gov/maps/deep-sea-corals/mapSites.htm
https://www.ngdc.noaa.gov/mgg/global/global.html
https://www.nnvl.noaa.gov/view/globaldata.html
https://www.nodc.noaa.gov/OC5/3M_HEAT_CONTENT/
https://www.esrl.noaa.gov/psd/data/gridded/
https://www.ngdc.noaa.gov/mgg/mggd.html
https://www.ndbc.noaa.gov/
https://hycom.org/dataserver
https://www.nodc.noaa.gov/SatelliteData/OceanColor/
https://www.nodc.noaa.gov/SatelliteData/jason/
http://www.cpc.ncep.noaa.gov/products/GODAS/
https://www.nodc.noaa.gov/ocads/
https://www.nodc.noaa.gov/cgi-bin/OC5/PENTAS/anomalydata.pl?parameter=oxy
https://www.nodc.noaa.gov/cgi-bin/OC5/PENTAS/anomalydata.pl?parameter=oxy
https://www.pmel.noaa.gov/about-pmel
https://www.nodc.noaa.gov/SatelliteData/sss/
https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:NESDIS-OHC
https://www.nodc.noaa.gov/OC5/woa13/
https://www.nodc.noaa.gov/OC5/WOD/pr_wod.html
http://oaflux.whoi.edu/dataproducts.html
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Name Source Oceg_n
specific
Ocean Health Index (OHI) http://www.oceanhealthindex.org/ X
Ocean Observatories Initiative (OOI) http://oceanobservatories.org/data/ X
OceanSITES http://www.oceansites.org/index.html X
Partnership for Observation of the Global Oceans (PGQ http://www. pogo-oceancruises.org/v_pogo vl/browse_step.asp X
oceangoing Research Vessels * * * *
. https://www.prio.org/Data/Geographicadind-Resource
Peace Research Institute Oslo (PRRE¥troleum Dataset Datasets/PetroleunDataset/PetroleunrDatasety-12/ X
Permanent Service for Mean Sea Level (PSMSL) http:// www.psmsl.org/data/ X
Reefs at RisRevisited http://www.wri.org/publication/reefs-riskrevisited X
Rolling Deck to Repository (R2R) Data Repository https://www.rvdata.us/data X
Sea Around Us http://www.seaaroundus.org/ X
Sea Level Station Monitoring Facility https://uhslc.soest.hawaii.edu/datainfo/ X
SEA scieNtific Open data tit (Seanoe) http://www.seanoe.org/ X
SealifeBase https://www.sealifebase.ca/ X
https://sentinels.copernicus.eu/web/sentinel/thematiareas/marine
. . monitoring
Sentinel Online http://www.esa.int/Our_Activities/Observing_the Earth/Copecns/Marin X
e_services
Shipmap https://www.shipmap.org/
Thelnternational Comprehensive Oce#&tmosphere Datg https://icoads.noaa.qov/
Set (ICOADS) * : *
;I;geEISn)ternatlonaCouncn for the Exploration of the Sea https://ices.dk/marinedata/data-portals/pages/default.aspx X
(T)tzalsnrgz?;s;?cg;/t;?r?lt?g AM'\;z(t)eé)rologlcaI and https://samos.coaps.fsu.edu/html/docs/NOARM OAR_PSB11.pdf
The United States Geological Survey (USGS) https://www.usgs.gov/science/scienexplorer/Oceans
Tropical Ocean Global Atmosphere (TOGA) Coupled O
Atmposphere Response Experi?nent ((C o ARI)E) TO% AIC https://www.coaps.fsu.edu/COARE/amemet.html
UNCTADstat http://www.unece.org/cefact/locode/welcome.html
UNESCO/IO@cean Data Portal http://www.oceandataportal.org/
UNESCO/IOC Global Ocean Surface Underway Data http://www.gosud.org/
(GOSUD) - * *
http://hab.ioc-unesco.org/
Online Map:
UNESCO/IOC Harmful Algal Bloom Program (HAIS) http://envIiEifremer.fr/var/envIit/storaqe/documents/parammaps/haedat/ X
CSV Datattp://haedat.iode.org/browseEvents.php
UNESCO/IOC Sea Level Facility http://www.ioc -sealevelmonitoring.org/ X
UNESCO/IOC The Global Ocean Observation System | http://www.goosocean.org/ X
Unidaia https://www.unidata.ucaredu/data/
University of Hawaii Sea Level Center http://uhslc.soest.hawaii.edu/datainfo/ X
US National Center for Atmplseric Research/research
data archive (NCAR/RDA) - https://rda.ucar.edu/ X
WCMC Ocean Data Viewer http://data.unep-wcmc.org/ X
WMO&IOC Data Buoy Cooperation Panel (DBCP) http://www.jcommops.org/dbcp/data/access.html X
World Register of Marine Species (WORMS) http://marinespecies.org/aphia.php?p=che&l X
WWEF Marine Ecoregions of the World (MEOW) https://www.worldwildlife.org/publications/marineecoregionsof-the- X

world-a-bioregionalizatiorof-coastatand-shelfareas
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http://www.oceansites.org/index.html
http://www.pogo-oceancruises.org/v_pogo_v1/browse_step.asp
https://www.prio.org/Data/Geographical-and-Resource-Datasets/Petroleum-Dataset/Petroleum-Dataset-v-12/
https://www.prio.org/Data/Geographical-and-Resource-Datasets/Petroleum-Dataset/Petroleum-Dataset-v-12/
http://www.psmsl.org/data/
http://www.wri.org/publication/reefs-risk-revisited
https://www.rvdata.us/data
http://www.seaaroundus.org/
https://uhslc.soest.hawaii.edu/datainfo/
http://www.seanoe.org/
https://www.sealifebase.ca/
https://sentinels.copernicus.eu/web/sentinel/thematic-areas/marine-monitoring
https://sentinels.copernicus.eu/web/sentinel/thematic-areas/marine-monitoring
http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Marine_services
http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Marine_services
https://www.shipmap.org/
https://icoads.noaa.gov/
https://ices.dk/marine-data/data-portals/pages/default.aspx
https://samos.coaps.fsu.edu/html/docs/NOAA-TM_OAR_PSD-311.pdf
https://www.usgs.gov/science/science-explorer/Oceans
https://www.coaps.fsu.edu/COARE/coaremet.html
http://www.unece.org/cefact/locode/welcome.html
http://www.oceandataportal.org/
http://www.gosud.org/
http://hab.ioc-unesco.org/
http://envlit.ifremer.fr/var/envlit/storage/documents/parammaps/haedat/
http://haedat.iode.org/browseEvents.php
http://www.ioc-sealevelmonitoring.org/
http://www.goosocean.org/
https://www.unidata.ucar.edu/data/
http://uhslc.soest.hawaii.edu/datainfo/
https://rda.ucar.edu/
http://data.unep-wcmc.org/
http://www.jcommops.org/dbcp/data/access.html
http://marinespecies.org/aphia.php?p=checklist
https://www.worldwildlife.org/publications/marine-ecoregions-of-the-world-a-bioregionalization-of-coastal-and-shelf-areas
https://www.worldwildlife.org/publications/marine-ecoregions-of-the-world-a-bioregionalization-of-coastal-and-shelf-areas
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6.2Preliminary IUCNylobalecosystem typologyselected as relevant t@ceanAccount9

Table35 Selectedbiomes and ecosystem functional groupslevant to ocean accounting®®

Biome Functional Group
W 1 Subtidal shelves and shelf M 1.1 Seagrass meadows
breaks M 1.2 Kelp forests

M 1.3 Photic coral reefs
M 1.4 Shellfish beds and reefs
M 1.5 M arine animal forests
M 1.6 Rocky reefs
M 1.7 Subtidal sandy bottoms
M 1.8 Subtidal muddy bottoms
M 1.9 Upwelling zones
M 2 Pelagic ocean waters M 2.1 Epipelagic ocean waters
M 2.2 M esopelagic ocean waters
M 2.3 Bathy pelagic ocean waters
M 2.4 Abyssopelagic ocean waters
M 3 Deep sea floors M 3.1 Continental slope and island slopes - soft substrate
M 3.2 Continental slope and island slopes - hard substrate
M 3.3 M arine canyons
M 3.4 Abyssal plains - soft substrate
M 3.5 Hadal zones

M 3.6 Seamounts, plateaus, hills, knolls
M 3.7 Deepwater biogenic systems

M 3.8 Chemosynthetically-based ecosystems
M4 Artificial marine systems M4. 1 Artificial reefs

FM1 Transitional waters FM1.1 Deepwatercoastal inlets
FM1.2 Permanently open riverine estuaries and bays
FM1.3 Intermittently closed coastal lagoons
MT1 Shoreline systems Th1.1 Rocky Shores
TM1.2 Muddy Shores
TM1.3 Sandy Shores
T 1.4 Boulder/cobble shaores

M T2 Coastal vegetation TM2.1 Coastal shrublands and grasslands
MT3 Artificial shorelines TM3.1 Artificial shores
MFT1 Brackish tidal systems MFT1.1 Coastal riverdeltas

M FT1.2 Intertidal forests and shrubla nds
MFETL.3 Intertidal marshes

Note: Transitional functional groups, FM1 = Freshwater/Marine; MT1 = Marine/Terrestrial, MFT = Marine/Terrestrial/Freshwater

153Keith et al, 2019 in presSee summary alittps://iucnrle.org/aboutrle/ongoinginitiatives/globatecosystertypology/
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6.3List of coastal and marinecosystem services

504.

505.

506.

Ocean ecosystem services shoble classified so they can be consistently organised within the ocean
accounting framework over time. The CI&E&hd FEGS/NES&%pproaches (se&ables 36 and 37 and

Figures23 below) providesystematic coding structures but imply different scopes. CIE€E®Ie of a
checklist of ofted yI t 8T SR S02aeaiSY aASNBAOSaA IyRI @gKAETS A
directly enjoyed, consumed or used to yield human e A y 3¢ o . #haf, ROOY, yar9)), ittalsd
includes many, such as regulating amdintenance services, that are ledisectly used. It also includes
services that have less direct link to ecosystem processes, such as cultivated crops. This has the benefit of
being broad ad therefore able to classify past studies. The newest revigiem highlights those services

most often associated with marine ecosystems.

FEGS/NESCS services overlap in scope only for services that are directly used and directly linked to
ecosystem proesses. As such, it excludes most regulating and maintenanc&eserand cultivated
products. However, since it links ecosystem types, with service categories and beneficiaries, it can support
a more coherent valuation of a narrower set of services. Omgaionclusions from the SEEA Revision
process concerning ecosysteservices classification will be progressively incorporated into this Guidance.

There is a risk in being ovspecific in defining what counts as an ecosystem service. We likely cannot be
comprehensive in detailing very specific ecosystem services (poeitause we do not know how to
mechanistically link ecosystems with human woeding across all possible links). Being too specific can easily
reflect the values embedded in the people estabihg the categorization. A more flexible classification
approad that lacks a coding structure has been developed by IPBES as a conceptual basis for its assessment
reports. This broad twiR A YSy aA 2y | € Of  AaaAFAOlI GAZ2Y AFstrated id dzNB Q2
Figure24 below.

Table36 Marine-related ecosystenservicesflagged in the CICES

Section

Division Group Class Code

(Biotic)

Provisioning | Biomass Cultivated aquatic plants fo| Plants cultivated by isitu aquaculture grown for nutritional 1.1.2.1

nutrition, materials or purposes
energy Fibres and dter materials from irsitu aquaculture for direct use ¢ 1.1.2.2
processing (excluding genetic materials)
Plants cultivated by #situ aquaculture grown as an energy sourq 1.1.2.3

Reared aquatic animals for| Animalsreared by insitu aquaculture for nutritional purposes 1.1.4.1
nutrition, materials or Fibres and other materials from animals grown bgiia 1.1.4.2
energy aquaculture for direct use or processing (excluding genetic

materials)

Animals reared by isitu aquaculture as an engrgource 1.1.4.3
Wild plants (terrestrial and | Wild plants (terrestrial and aquatic, including fungi, algae) used| 1.1.5.1
aquatic) for nutrition, nutrition
materials or energy Fibres and other materials from wild plants for direct use or 1.15.2

procesing (excluding genét materials)
Wild plants (terrestrial and aquatic, including fungi, algae) used| 1.1.5.3
source of energy
Wild animals (terrestrial and aquatic) used for nutritional purpog 1.1.6.1
Fibres and other materialsdm wild animals for direct use or 1.1.6.2
processing (excluding genetic materials)
Wild animals (terrestrial and aquatic) used as a source of energ 1.1.6.3

Genetic material | Genetic materibfrom Seeds, spores and other plant materials collected for maintainir| 1.2.1.1
from all biota plants, algae or fungi establishing a population
(including seed, Higher and lower plants (whole organisms) used to breed new | 1.2.1.2
spore or gamete strains or varieties
production) Individual genesxtractedfrom higher and lower plants for the 1.2.1.3
design and construction of new biological entities
Genetic material from Animal material collected for the purposes of maintaining or 1.2.2.1
animals establishing a population

154 https://cices.eu/
155 hitps://www.epa.gov/ecoresearch/nationalecosysterservicesclassificatiorsystemframeworkdesigrand-policy
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Section Division Group Class Code
Wild animals (whole organiss) used to breed new strains or 1.2.2.2
varieties
Individual genes extracted from organisms for the design and | 1.2.2.3
construction of new biological entities

Other types of Other Other 1.3.X.X
provisioning service
from biotic sources

Regulation & | Transformation of | Mediation of wastes or toxi{ Bio-remediation by micreorganisms, algae, plants, and anisa 2111

Maintenance |biochemical or substances of Filtration/sequestration/storage/accumulation by miciorganisms,| 2.1.1.2

(Biotic) physical inputs to | anthropogenic origin by algae, plants, and animals

ecosystems living processes
Mediation of nuisances of | Smell reduction 2121
anthropogenic origin Visual screening 2.1.2.3
Regulation of Regulaibn of baseline flows Control of erosion rates 2.2.11
physicalchemical, | and extreme events Buffering and attenuation of mass movement 2212
biological Hydrological cycle and water flow regulation (Including flood 2.2.1.3
conditions control, andcoastal protection)
Lifecycle mainteance, Pollination (or '‘gamete’ dispersal in a marine context) 2221
habitat and gene pool Seed dispersal 2222
protection Maintaining nursery populations and habitats (Including gene p{ 2.2.2.3
protection)
Pest and disease control | Pest cottrol (including invasive species) 2.2.3.1
Disease control 2232
Regulation of soil quality | Decomposition and fixing processes and their effect on soil qua] 2.2.4.2
Water conditions Regulation of the chemical condition of salt waters lang 2252
processes
Atmospheric composition | Regulation of chemicalbmposition of atmosphere and oceans 2.2.6.1
and conditions Regulation of temperature and humidity, including ventilation ar] 2.2.6.2
transpiration
Other types of Other Other 2.3.X.X
regulation and
maintenance
service by living
processes
Cultural Direct, insitu and | Physical and experiential | Characteristics of living systems that that enable activities 3.1.11
(Biotic) outdoor interactions with natural promoting health recuperation or enjoyment through active or
interactions with | environmen immersive interactions
living systems that Characteristics of living systems that enable activities promotin¢ 3.1.1.2
depend on health, recuperation or emyment through passive or observatior|
presence in the interactions
environmental Intellectual and Characteristics of living systems that enable scientific investiga 3.1.2.1
setting representative interactions | or the creation of traditional ecological knowledge
with natural environment | Characteristics of living systems that enadtieication and training| 3.1.2.2
Characteristics of living systems that are resonant in terms of | 3.1.2.3
culture or heritage
Characteristics of living systems that enable aesthetic expergeny 3.1.2.4
Indirect, remote, | Spiritual, symbolic and othg Elements of living systems that have symbolic meaning 3.2.11
often indoor interactions with natural Elements of livingystems that have sacred or religious meaning 3.2.1.2
interactions with | environment Elements of living systems used for entertainment or 3.21.3
living systems that representation
do not require Other biotic characteristics | Characteristics or features ofilng systems that have axistence | 3.2.2.1
presence inthe | that have a noruse value | value
environmental Characteristics or features of living systems that have an option 3.2.2.2
setting bequest value
Other Other Other 3.3.X.X

characteristics of
living systems that
have cultural

significance

Sourcewww.cices.eu
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Table37 CICES marineelated abiotic servicegnot flagged by the CICES, but selected by the authors

Section Division Group Class Code
Provisioning | Water Surface water used for Surface water used as a material (Rdrnking purposes) 42.1.2
(Abiotic) nutrition, materials or Coastal and marine water used as energy source 42.1.4
energy
Other aqueous ecosystem | Other 4.2 X.X
outputs
Nornraqueous Mineral substances used fg Mineral substances used for nutritional purposes 43.1.1
natural abiotic nutrition, materials or Mineral substances used for material purposes 4.3.1.2
ecosystenputputs | energy Mineral substances used for as an energy source 4.3.1.3
Non-mineral substances or | Non-mineral substances or ecosystem properties used for 43.2.1
ecosystem properéis used | nutritional purposes
for nutrition, materials or | Non-mineral substances used for materials 4.3.2.2
energy Wind energy 4.3.2.3
Solar energy 43.2.4
Geothermal 4.3.2.5
Other mineral or non Other 4.3.2.6
mineral substances or
ecosystem properties used
for nutrition, materials or
energy
Regulation & | Transformation of | Mediation of waste, toxics | Dilution by freshwater and marine ecosystems 5.1.1.1
Maintenance | biochemical or andother nuisances by non| Dilution by atmosphere 5.1.1.2
(Abiotic) physical inputs to | living processes Mediation by other chemical or physical means (e.g. via Filtratiq 5.1.1.3
ecosystems sequestration, storage @ccumulation)
Mediation of nuisances of | Mediation of nuisances by abiotic structures or processes 5.1.2.1
anthropogenic origin
Regulation of Regulation of baseline flow| Massflows 5.2.1.1
physical, chemical,| and extreme events Liquid flows 5.2.12
biological Gaseous flows 5.2.1.3
conditions Maintenance of physical, | Maintenance and regulation by inorganic natural chemical and | 5.2.2.1
chemical, abiotic conditiong physical processes
Other type of Other Other 5.3.X.X
regulation and
maintenance
service by abiotic
processes
Cultural Direct, insitu and | Physical and experiential | Natural, abotic characteristics of nature that enable active or 6.1.1.1
(Abiotic) outdoor interactions withnatural passive physical and experiential interactions
interactions with | abiotic components of the
natural physical environment
systems that Intellectual and Natural, abiotic characteristics of nature thatable intellectual 6.1.2.1
depend on representative interactions | interactions
presence in the with abiotic components of
environmental the natural environment
setting
Indirect, remote, | Spiritual,symbolic and othe| Natural, abiotic characteristics of nature that enable spiritual, 6.2.1.1
often indoor interactions with the abiotic| symbolic and other interactions
interactions with | components of the natural
physical systems | environment
that do not require | Other abiotic characteristic{ Natural, abiotic characteristics or features of nature that have 6.2.2.1
presence in the that have a noruse value | either an existene, option or bequest value
environmental
setting
Other abiotic Other Other 6.3.X.X
characteristics of
nature that have
cultural significance
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Figure23 Structure of the FEGS/NESCS classification scheme
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6.4 Potential FDES (2013) topics and statistics applicabl®teanAccounts

507.The table provides a basic indication of FDES (2013) topics and statistics which may be relevant to the
proposed set oOceanAccounts This is atwad indication given that the ocean accounts are in development
and is thus subject to further refinement. It draws particularly on the August 2018 workshop concept

note!®s,
Proposed Ocean Disaggregation FDES Component, Saomponent and | FDES Statistic Notes
Accounts Topic
Source: Annex 1 National, Further work is necessary to identify th( Statistics have been
Concept Note ESCAP | international ocean related spatial areas. proposed where

Expert Workshop on
Ocean Accounts-3

waters, subnational
(bay, coastline). In

possible, otherwise
only the FDES (2013)

August 2018 general FDES would Topic level is provided
need to be more and the statistics cell i
specific about the not yet completed.
spatial areas to
cover.

DrivergPressures

Airemissions (GHGs
and others)

Component 3: Residuals, Sub
component 3.1: Emissions to Air, Topi
3.1.1: Emissions of greenhouse gases

Effluents

Water flows to the
ocean

Solid wastes
Plastics
Hazardous waste

Component 3: Residuals, Sub
component 32: Generation and
Management of Wastewater, Topic
3.2.3: Discharge of wastewater to the
environment

13.2.3.a.2:
Wastewater
discharge: Total
volume of
wastewater
discharged to the
environment without
treatment

Would need to
specify at risk areas.

Componat 3: Residuals, Sub
component 3.3: Generation and
Management of Waste: Topic 3.3.1
Generation of Waste and Topic 3.3.2:
Management of Waste

Component 2: Environmental Resourc
and their Use, Subomponent 2.2:
Energy Resources, Topic 2.2.2:
Produdion, trade and consumption of
energy

HS Chapter Code 39
Plastics and articles
thereof. Plastics
would have to be
specified for oceans.

Component 3: Residuals, Sub
component 3.3: Generation and
Management of Waste: Topic 3.3.1
Generation of Waste an@iopic 3.3.2:
Management of Waste

13.3.1.c: Amount of
hazardous waste
generated

13.3.2.b: Hazardous
Waste

Impact of Agriculture,
Forestry, Fisheries

Component 2: Environmental Resourc
and their Use, Subomponent 2.5:
Biological Resources, Topic.2:5
Timber resources, Topic 2.5.2: Aquatid
resources, Topic 2.5.3: Crops and Top
2.5.4: Livestock

Component 2: Environmental Resourc
and their Use, Subomponent 3.4:

Release of Chemical Substances, Top,
3.4.1: Release of chemical substances

Land use

Component 2: Environmental Resourc
and their Use, Subomponent 2.3:
Land, Topic 2.3.1: Land use

Water consumption

Component 2: Environmental Resourc
and their UseSubcomponent 2.6:
Water resources, Topic 2.6.2:

Abstraction, ue and returns of water

156 https://www.unescap.org/sites/default/files/Concept%20note_Ocean_Accountshdis 1-3Aug2018.pdf
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Proposed Ocean
Accounts

Disaggregation

FDES Component, Saomponent and
Topic

FDES Statistic

Notes

6 Energy consumption Component 2: Environmental Resourc
and their Use, Subomponent 2.2:
Energy Resources, Topic 2.2.2:
Production, trade andonsumption of
energy
Assets (Extent)

7 | Ocean ecosystem Vertical dimension | Component 1: Environmental 11.2.2.a.1: @neral FDES would need to
types needed Conditions and Quality, Sulomponent | ecosystem develop guidance on
Bentht (sea bottom) 1.2: LandCover, Ecosystems and characteristics, extent| specific ocean
Pelagic (surface) Biodiversity, Topic 1.2.2: Ecosystems | and pattern: Area of | ecosystems.
Coastal and biodiversity ecosystems
Open ocean
ecosystems

Component 1: Environmental 71.1.2.e.1: Coastal
Conditions and Quality, Stdomponent | waters
1.1: Physical Condtins, Topic 1.1.2: 11.1.2.e.2: Territorial
Hydrographical characteristics sea
71.1.2.e.3: Exclusive
Economic Zone
1.1.2.e.4: Sea level
11.1.2.e.5: Area of sed
ice
Component 1: Environmental
Conditions and Quality, Stdomponent
1.1: Physical Conditions, Topic 1.1.3:
Geological and geographical
information
8 Protected areas Component 1: Environmental 11.2.2.d.1: Protected
Conditions and Quality, Sudmmponent | areas and species:
1.2: Land CoveEcosystems and Protected terrestrial
Biodiversity, Topic 1.2.2: Ecosystems | and marine area
and biodiversity
9 Fishing zones Component 1: Environmental FDES covers physical
Conditions and Quality, Stdmmponent characteristics but
1.1 PhysicaConditions, Topic 1.1.2: this item is not
Hydrographical characteristics specified in the
statistics. Would be
obtained from
nautical chart.
10 | Ocean mineral assets Component 2: Environmental Resourc FDES specifies sub
andtheir Use, Suitomponent 2.1: national breakdown,
Mineral Resources, Topic 2.1.1: Stock would need to specify|
and changesfamineral resources types of minerals
from ocean areas.
11 | Ocean energy assets Component 2Environmental Resource FDES specifies sub
and their Use, Subomponent 2.2: national breakdown,
Energy Resources, Topic 2.2.1: Stocks would need to specify|
andchanges of energy resources types of energy from
ocean areas.
12 | Ocean communities Component 5: Human Settlements and 5.1.1.e: Population FDES would need to
Environmental Health, Sutbomponent living in coastal areas| add spatial area of
5.1: Human Settlements, Topic 5.1.1: the
Urban and rural population village/community.

13 | Coastal and marine Component 1:Environmental Condition FDES covers physica

infrastructure

and Quality, Sulsomponent 1.1:
Physical Coritions, Topic 1.1.2:
Hydrographical characteristics

characteristics but
this item is not
specified in the
statistics Would be
obtained from
nautical chart.
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Proposed Ocean Disaggregation FDES Component, Saomponent and | FDES Statistic Notes
Accounts Topic
14 | Depths Component 1: Environmental f1.1.2.e: Seas FDES covephysical
Conditions and Quality, Stdomponert characteristics but
1.1: Physical Conditions, Topic 1.1.2: this item is not
Hydrographical characteristics specified in the
statistics. Would be
obtained from
bathymetric chart.
15 | Shipping Lanes Component 1: Enviramental f1.1.2.e: Seas FDES covers physical
Conditions and Quality, Stdomponent characteristics but
1.1 Physical Conditions, Topic 1.1.2: this item is not
Hydrographical characteristics specified in the
statistics. Would be
obtained from
nautical chart.
16 | Upwelling Areas Component 1: Environmental f1.1.2.e: Seas FDES covers physical
Conditions and Qualitfgubcomponent characteristics but
1.1 Physical Conditions, Topic 1.1.2: this item is not
Hydrographical characteristics specified in the
statistics.
17 | Aquatic resources Component 2: Environmental Resourc
and their Use, Subomponent 2.5:
Biological Resources, Topic 2.5.2:
Aquatic resources
Condition Ll
(Accessibility and
Quantity)
18 | Acidification Component 1: Environmental 11.3.3.f.1: Physical ang
Condtions and QualitySubcomponent | chemical
1.3: Environmental Quality, Topic 1.3.3 characteristics:
Marine Water Quality, Topic 1.3.3: pH/Acidity/Alkalinity
Marine water quality
19 | Eutrophication Component 1: Environmental 911.3.3.a: Nutrients and
Condtions andQuiality, Suecomponent | chlorophyll
1.3: Environmental Quality, Topic 1.3.3 71.3.3.a.1:
Marine Water Quality Concentration level of
nitrogen
f1.3.3.a.2:
Concentration level of
phosphorous
11.3.3.a.3:
Concentration level of
chlorophyll A
20 | Phytoplankton Component 1: Environmental 11.3.3.e.2: FDES would need to
distribution Conditions and Quality, Stdomponent | Concentration levels | specify
1.3: Environmental Quality, Topic 1.3.3 of marineorgansms phytoplankton.
Marine Water Quality, Topic 1.3.3:
Marine water quality
21 | Plastics Component 1: Environmental 11.3.3.h.1: Plastic
Conditions and Quality, Stdmmponent | waste and othe
1.3: Environmental Quality, Topic 1.3.3 marine debris:
Marine Water Quality, Topic 1.3.3: Amount of plastic
Marine water quality waste and other
debris in marine
waters
22 | Carbon Component 1: Environmental FDESloes not specify
Conditions and Quality, Stdmmponent oceans dissolved
1.3: Environmental Quality, Topic 1.3.3 carbon dioxide
Marine Water Quality, Topic 1.3.3: concentrations.
Marinewater gquality
23 | Coral bleaching Component 1: Environmental 11.3.3g.1: Coral

Conditions and Quality, Stdomponent
1.3: Environmental Quality, Topic 1.3.3
Marine Water Quality, Topic 1.3.3:

Marine water quality

bleaching: Area
affected by coral
bleaching
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Proposed Ocean
Accounts

Disaggregation

FDES Component, Saomponent and
Topic

FDES Statistic

Notes

24

Other pollutants

Component 1: Environmental
Conditions and Quality, Stdomponent
1.3: Environmental Quality, Topic 1.3.3
Marine Water Quality, Topic 1.3.3:
Marine water quality

25

Biophyscal conditions
Biodiversity
Temperature
Currents

Frequency of storms

Component 1: Environmental
Conditions and Quality, Stdmmponent
1.2: Land Cover, Ecosystems and
Biodiversity, Topic 1.2.Ecosystems
and biodiversity

11.2.2.c: Biodiversity

FDES would need to
develop guidance on
specific ocean
ecosystems.

Component 1: Environmental
Conditions and Quality, Stdomponent
1.3: Environmental Quality, Topic 1.3.3
Marine Water QualityTopic 1.3.3:
Marine water quality

11.3.3.f.2:
Temperature

Component 1: Environmental
Conditions and Quality, Stdmmponent
1.1 Physical Conditions, Topic 1.1.2:
Hydrographical characteristics

f1.1.2.e: Seas

FDES covers physical
characteristics but
the item is not
specified in the
statistics. Would be
obtainedfrom

nautical chart.

Component 4: Extreme Events and
Disasters, Subomponent 4.1: Natural
Extreme Events and Disasters, Topic
4.1.1: Occurrence of natural extreme
everts and disasters

f4.1.1.a: Occurrence
of natural extreme
events and disasters

Hurricane and
Cyclone scales
applicable.

Component 1: Environmental
Conditions and Quality, Stdomponent
1.1: Physical Conditions, Topic 1.1.1:
Atmosphere, climate andieather

f1.1.1.e: Wind speed

Monitoring of wind
speed over certain
thresholds on
BeaufortScale.

26

Sea level

Component 1: Environmental
Conditions and Quality, Stdmmponent
1.1: Physical Conditions, Topic 1.1.2:
Hydrographicatharacteristics

71.1.2.e.4: Sea level

27

Population and
infrastructure exposed
to natural hazards

Component 4Extreme Events and
Disasters, Subomponent 4.1: Natural
Extreme Events and Disasters, Topic
4.1.2: Impact of natural extreme event
anddisasters

f4.1.2.a.t0 4.1.2.d.

Component 5: Human Settlements ang
Environmental Health, Sutbmponent
5.1: Huma Settlements, Topic 5.1.3:
Housing conditions

15.1.3.c: Population
living in hazareprone
areas

15.1.3.d: Hazargbrone
areas

Ocean Services Supply
(physical and
monetary)

coastal/urban/rural/
high/low
income/male/femal
e

28

Provisioningtidal and
wave power
generation, medium
for cultivation, fish
production,
aquaculture
production, other
marine organisms

Component 2: Environmental Resourc
and their Use, Subomponent 2.1:
Mineral Resources, Topic 2.1.1: Stock
and changes ahineral resources

Component 2: Environmental Resourc
and their Use, Subomponent 2.2:

Energy Resources, Topic 2.2.1: Stocks
and changes of energy resources

Component 2: Environmental Resourc
and their Use, Subomponent 2.5:
Biological Resources, Topi&2:

Aquatic resources
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Proposed Ocean Disaggregation FDES Component, Saomponent and | FDES Statistic Notes
Accounts Topic
29 | Requlating and Component 3: Residuals, Sub 13.2.3.a.2: Would need to
maintenancereceiving component 3.2: Generation and Wastewater specify coastal plants|
discharge, placement Management of Wastewater, Topic discharge: Total
of infrastructure, 3.2.3:Discharge of wastewater to the volume of
medium for transport, environment wastewater
disaster risk reduction discharged to the
environment without
treatment
Component 4: Extreme Events and
Disasters, Subomponent 4.1: Mtural
Extreme Events and Disasters, Topic
4.1.2:Impact of natural extreme events
and disasters
Component 5: Human Settlements ang §5.1.3.c: Population
Environmental Health, Sutbmponent living in hazareprone
5.1: Human Settlements, Topic 5.1.3: | areas
Housing conditions 15.1.3.d:Hazardprone
areas
30 | Cultural
31 | Abiotic:Minerals, Component 2: Environmental Resourc FDES would need to
energy, medium for and their Use, Subomponent 2.1: specify production
transport Mineral Resources, Topic 2.1.2: from the Oceans.
Production and trade of imerals
Component 2: Environmental Resourc
and their Use, Subomponent 2.2:
Energy Resources, Topic 2.2.2:
Production, trade and consumption of
energy
32 | Fishing industry Component 2: Enronmental Resources
and their Use, Subomponent 2.5:
Biological Resources, Topic 2.5.2:
Aquatic resources
Ocean Services Use
(physical and
monetary)
33 | Provisioningtidal and Component 2: Environmental Resourc
wave power and their Use, Subomponent 2.1:
generation, medium Mineral Resources, Topic 2.1.1: Stock
for cultivation, fish and changes ahineral resources
production, Component 2: Environmental Resourc
aquaculture and their Use, Subomponent 2.2:
production, other Energy Resources, Topic 2.2.1: Stockg
marine organisms and changes of energy resources
Component 2: Environmental Resourc
and their Use, Subomponent 2.5:
Biological Resources, Topic 2.5.2:
Aquatic resources
34 | Requlating and Component 3: Residuals, Sub 13.2.3.a.2: Would need to
maintenancereceving component 3.2: Generation and Wastewater specify coastal plants|
discharge, placement Management of Wastewater, Topic discharge: Total
of infrastructure, 3.2.3: Discharge of wastewater to the | volume of
medium for transport, environment wastewater
disaster risk reduction discharged to the
environment without
treatment
Component 4: Extreme Events and
Disasters, Subomponent 4.1: Natural
Extreme Events andisasters, Topic
4.1.2: Impact of natral extreme events
and disasters
Component 5: Human Settlements ang 95.1.3.c: Population
Environmental Health, Sutbmponent living inhazardprone
5.1: Human Settlements, Topic 5.1.3: | areas
Housing conditions 15.1.3.d: Hazargrone
areas
35 | Culturl
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(including commnity
based)

Protection, Management and
Engagement, Subomponent 6.1:
Environmental Protection and Resourc
Management Expenditure, Topic 6.2.2
Environmental regulation and
instruments

regulation:
Descriptian of
licensing system to
ensure compliance
with environmental
standards for
businesses or other
new facilities
16.2.2.a.3: Number of
applications for
licenses received and
approved per year
16.2.2.a.4: List of
quotas for biological
resource extraction

Proposed Ocean Disaggregation FDES Component, Saomponent and | FDES Statistic Notes
Accounts Topic
36 | Abiotic:Minerals, Component 2: Environmental Resourc FDES would need to
energy, medium for and their Use, Subomponent 2.1: specify production
transport Mineral Resources, Topic 2.1.2: from the Oceans.
Production and trade ahinerals
Component 2: Environmental Resourc
and their Use, Subomponent 2.2:
Energy Resources, Topic 2.2.2:
Production, trade and consumption of
energy
37 | Fishing industry Component 2: Environmental Resourc
and their Use, Subomponent 2.5:
BiologichResources, Topic 2.5.2:
Aquatic resources
Governance
38 | Palicies for sustainable| q
management
39 | Environmental Component 6: Environmental Lii
Protection Protection, Management and
Expenditures on Engagement, Subomponent 6.1:
Oceans Environmental Protection and Resourc
Management Expenditure, Topic 6.1.1
Government environmental protection
and resource management expenditur
and Topic 6.1.2: Corpds non-profit
institution and household
environmental protection and resource
managenent expenditure
40 | Environmental taxes Component 6: Environmental 16.2.2.b.1: Economic | FDES would need to
and subsidies Protection, Management and instruments: List and | specify ocean related
Engagement, Subomponent 6.1: description of taxes and subsidies
EnvironmentaProtection and Resource green/environmental
Management Expenditure, Topic 6.2.2| taxes
Environmental regulation and 16.2.2.b.2: List and
instruments description of
environmentally
relevantsubsidies
41 | Management practices Component 6: Environmental 16.2.2.a.2: Direct FDESvould need to

identify types of
regulations. Other
types of regulations
such as closed
seasons to be added
Community based
practices to be
added.

Source: United Nations Statistics Division. Unpublished.
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6.50ceanrelated SDG indicators and links to oceancounts

These are th&DQargets andndicators that explicitly mention the ocean, fishers or ecomyst. Other

goals would benefit from ocean accounts: SDG1 (No poverty), SDGs 5 and 10 (Gender equality and Reduced
inequalities), SDG 8 (Decent work and economic growth), SDG11 (Sustainable cities and communities),

SDG12 (Responsible consumption and produgt SDG13 (Climate action).

cooperationat all levels

Target Indicator Custodian | Link to ocean accounts
[Subsection in Section 2]

2.3By 2030, double the agricultural | 2.3.1 Volume of production per labounii | FAO Ocean services ug2.4]
productivity and incomes of small | by classes of farming/pastoral/forestry disaggregated by large/smal
scale food producers, in particular | enterprise size scale fishing.
women, indigenous peoples, family | 2.3.2 Average income of smaltale food FAO (with
farmers,pastoralists and fishers, producers, by sex and indigenous status | World Bank)
including through secure and equal
access to land, other productive
resources and jouts, knowledge,
financial services, markets and
opportunities for value addition and
non-farm employment
9.4 By 2030, upgde infrastructure |9.4.1 CQ@emission per unit of value added| UNDO, IEA | Hows toEnvironment(air
and retrofit industries to make them (with UNEP) | emissions]2.5]; Flowsto
sustainable, withncreased resource Economy (Ocean Services)
use efficiency and greater adoption [2.4]; Ocean Economy
clean and environmentally sound Satellite Accounts2[6]
technologies and industrial process
with all countries taking action in
accordance withheir respective
capabilities
13.2 Integrate climate change 13.2.1 Number of countries that have UNFCCC Flows to environmentAir
measures into national policies, communicated the establishment or (with UNEP, | Bmissions) [2.5]0OceanAssets
strategies and planning operationalization of an integrated WMO, (Carbon [2.3; Governance

policy/strategy/plan which increases their | WHO) [2.7]

ability to adap to the adverse impacts of

climate change, and foster climate riésince

and low greenhouse gas emissions

development in a manner that does not

threaten food production (including a

national adaptation plan, nationally

determined contribution, national

communication, biennial update report or

other)
14.1 By 2025, prevent and 14.1.1 Index of coastal eutrophication and UNEP (with | OceanAssets (Condition)
significantly reduce marine pallion |floating plastic debris density IOCUNESC( [2.3]; Flows to Environment
of all kinds, in particular from land IMO, (Water Emissions, Solid
basedactivities, including marine FAO) Waste$ [2.5]
debris and nutrient pollution
14.2 By 2020, sustainably manage | 14.2.1 Proportion of national exclusive UNEP (with | Ocean Asset#Quatic
and protect marine and coastal economic zones managed using ecosyste FAO, Resources, Ecosystem Exfe
ecosystems to avoid significant based approaches UNESCAaOC) [2.3]; Governance
adverse impacts, including by (EnvironmentaProtection
strengthening their resilience, and Expenditure} [2.7]; Flows to
take action for their restoration in economy(Ocean Services)
order to achieve halthy and [2.4]
productive oceans
14.3 Minimize and address the 14.3.1 Average maringcidity (pH) UNEP (with | Flows to environmentWater
impacts of ocean acidification, measured at agreed suite of representativ| IOGUNESC({ Emissiony[2.5]; Ocean Asse
including through enhanced scientiff sampling stations FAO) (Condition, Biodiversify[2.3];

Goverrance[2.7]
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Target Indicator Custodian | Link to ocean accounts
[Subsection in Section 2]

14.4 By 2020effectively regulate 14.4.1 Proportion of fish stocks within FAO Ocean Asset#\guatic

harvesting and end overfishing, biologically sustainable levels Resources, Ecosystem Exje

illegal, unreported and unregulated [2.3]; Governance

fishing and destructive fishing (Envirommental Protection

practices and implement science Expenditure}[2.7]

based management plans, in order |

restore fish stocks in the shortest

time feasible, at least to leve that

can produce maximum sustainable

yield as determined by their biologid

characteristics

14.5 By 2020, conserve at least 10 | 14.51 Coverage gfrotected areas in UNEP Ocean AssetAquatic

cent of coastal and marine areas, |relation to marine areas WCMC, Resources, Ecosystem Exje

consistent with national and UNEP (with |[2.3]; Governance

international law and based on the RAMSAR) | (Environmental Protection

best available scientific information

Expenditurey[2.7]; Flows to
Economy(Ocean services)
[2.4]

14.6 By 2020, prohibit certain forms
of fisheries subsidies which
contribute to overcapacity and
overfishing, eliminate subsidies that
contribute to illegal, unreported and
unregulated fishing and refrain from
introducing nev such sbsidies,
recognizing that appropriate and
effective special and differential
treatment for developing and least
developed countries should be an
integral part of the World Trade
Organization fisheries subsidies
negotiatior?

14.6.1 Progress by cotries inthe degree of
implementation of international
instruments aiming to combat illegal,
unreported and unregulated fishing

FAO

Ocean Asets Aquatic
Resources, Ecosystem Exje
[2.3]; Governance
(Environmental Protection
Expenditurey[2.7]

14.7 By 2030, increase the econom

14.7.1 Susinable fisheries as a proportior

FAO, UNEP

Ocean Asset#Quatic

benefits to small island developing |of GDP in small island developing States,| WCMC Resources, Ecosystem Exfe
States and least developed countrie| least developed countries and all countrie [2.3]; Governane

from the sustainable use of marine (Environmental Protection
resources, including through Expenditure}[2.7]
sustainable management of fisherie

aquaculture and tourism

14.a Increase scientific knowledge, | 14.a.1 Proportion of total research budget| IOGUNESC( GovernanceEnvironmental
develop research capacity and allocated to research ithe field of marine | (with UNEP) | Protection Expenditures,
transfer marine technology, taking |technology Environmental Goods and
into account the Intergovernmental Services Sectpf2.7]
Oceanographic Commission Criterig

and Guidelines on the Transfer of

Marine Technology, in order to

improve ocean health and to enhang

the contribution of marine

biodiversity to the development of

developing countries, in particular

small island developing States and

least developed countries

14.b Provide access for smadlale 14.b.1 Progress by countries in the degreq FAO GovernanceEnvironmental

artisanal fishers to marine resourcey
andmarkets

application of a legal/ regulatory/ policy/
institutional framework which recognizes
and protects access rights for smsdlale

fisheries

Protection Expenditure
Accourns) [2.7]
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Target

Indicator

Custodian

Link to ocean accounts
[Subsection in Section 2]

14.c Enhance the conservation and
sustainable use of oceans and their
resources by implementing
international law as reflected in the
United Nations Convention on the
Law of the Sea, which provides the
legal framework for theonservation
and sustainable use of oceans and
their resources, as recalled in
paragrappmpy 2F d¢KS
gl yié

14.c.1 Number of countries making progre
in ratifying, accepting and implementing
through legal, policy and institutional
frameworks, ocan-related ingruments that
implement international law, as reflected i
the United Nations Convention on the Law
of the Sea, for the conservation and
sustainable use of the oceans and their
resources

UNDOALOS
FAO, UNEP,
ILO, other
UN Oceans
agencies

GovernanceEnvironmental
Protection Expenditure
Account$[2.7]

15.5 Take urgent and significant 15.5.1 Red List Index IUCN (with | Ocean Asset€&ECosystem
action to reduce the degradation of UNEP, CITE{ Condition, Biodiversify[2.3]
natural habitats, halt the loss of

biodiversity and, by 2020, protect ar

prevent the extinction of threateed

species

15.9 By 2020, integrate ecosystem | 15.9.1 Progress towards national targets | CBD Governance [2.7]

and biodiversity values into national| established in accordance with Aichi Secretariat,

and local planning, development | Biodiversity Target 2 of the Strategic Plan| UNEP

processes, poverty reduction

strategies and amounts

Biodiversity 20142020
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6.6 Examples of chareteristic ocean economic activities

Table38 Oceanrelated ISIC codes

Sector ISIC Description Ocean
Code share
Fishing/aquaculture 0311 Marine fishing Full
0321 Marine aquaculture Full
1020 Processingrad preserving of fish, crustaceans and mollusks Full
Offshore oil and gas 0610 Extraction of crude petroleum Partial
0620 Extraction of natural gas Partial
0910 Support activities for petroleum and natural gas extraction Partial
Boat and Ship Buildin 3011 Building of ships and floating structures Full
Maintenance and Repair 3012 Building of pleasure and sporting boats Full
3315 Repair of transport equipment, except motor vehicles Partial
Marine renewablesnergy 3510 Electric paver generation, transmission Partial
and distribution
Marine construction 4290 Construction of other civil engineering projects Partial
4311 Demolition Partial
4312 Site preparation Partial
4321 Electricainstallation Partial
4322 Plumbing, heat and aironditioning installation Partial
4329 Other construction installation Partial
4390 Other specialized construction activities Partial
Marine transportation 5011 Sea and coastal passenger watansport Full
5012 Sea and coastal freight water transport Full
5210 Warehousing and storage Partial
5222 Service activities incidental to water transportation Partial
5224 Cargo handling Partial
5229 Other transportation supporactivities Partial
4930 Transport via pipeline Partial
Marine tourism 5510 Shot term accommodation activities Partial
5520 Camping grounds, recreational vehicle parks and trailer parks Partial
5590 Other accommodation Partial
5610 Restaurants and mobile food service activities Partial
5621 Event catering Partial
5629 Otherfood service activities Partial
5630 Beverage serving activities Partial
7911 Travel agency activities Partial
7912 Tour operator activities Partial
7990 Other reservation service and related activities Partial
9102 Museums activities and opeiiah of historical sites and buildings Partial
9103 Botanical and zoological gardens and nature reserves activities Partial
9312 Activities of sports clubs Partial
9321 Other sports activities Partial
9329 Other amusement and recreation activitierc. Partial
Marine research and 7210 Research and experimental development on natural sciencegagitieering Partial
education 8521 General secondary education Partial
8522 Technical and vocational secondary education Partial
8530 Higher educatin Partial
8541 Sports and physical education Partial
8549 Other education n.e.c. Partial

Sourceadapted from Wang, 2016.

508.Table ®6 Sf 2 &

and international cB I YA &l G A2y a
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adl i

similar plans. The table also shows the percentage of mentions for that industry across all the reports
examined. The names of the industriepresent combinations of miilarly designated industries.
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Table 3. lllustrative characteristicindustries of the ocean econom{® of times mentioned; n=25)

Commercial fishing (96%)]

al NAYyS 9t SOhOSINEt I GSHt SISNBYE hNASYG4[t D t N2OY
LYRdzAGNE oOT1|{ SNIWAOSa (LY RdayiNB Om:30

Offshore oil and gas (92%

al NAyS Sygalal NAyS Sl¢al NAYyS 9ljdzA LY. 21 G . dzA ¢
LINRGSOGAZ2Y |AYRdzAGNE (0y:i: 0

Coastal tourism (92%) |al NAY S . A2Ylal NAyS {F{t2NIia o6y=0 wSONBI i A2

LYRdzAGNE 0O p|oHW: CAaKAYy3 (
Marine transportation al NAyS 9y @ilal NAYS DS{{SINDK YR bl|¢N}yaLR NI
(92%) a2YAG2NAY3I [9ELIX 2N GA{91jdzA LIYSY G 6 y|6 m: 0

t NBRAOUGAZY

Shipbuilding industry
(84%)

al NAYySADRd®lal NAYyS ! Jlal NAyS / KSYAO. A2GS0Ky 2
C2NBAGNE loy: 0

OHIE?D
Marine engineering (84%]a t NAY S Ly ddial NAYyS / 2yal NAYyS &a20AL {|D2BSNYYSy

6 MC: 0 Ay (S NI2FNBA 2AH €1

0yiz 0
Marine soénce research |al NAy S ¢SOK|9EGNI OldA2jal NAYSk9OYy@BANR|2| &0S
(80%) {SNBAOSA on|! 3INBIAL (S 2yadAd GAy3T oyial yI ISYSy
{ SNBA OSa

Ocean mining industry |al NAY$F 2 N¥Y I |/ NHzZA &S ¢ 2 ¢h OSINEf | (0 SIRt &'} [{ dzNIIS & Ay 3
(76%) { SNBAOSA oo alb LAy 3 (
al NAYS nent/Fubi{ SI F22 R LINR|lal NAYyS 2KJ{{SI0SR aAyAy3awSySsl ot §
Admin/Defense (76%) FYR wSidl Af O M3 0

O MHD: U

Aquaculture (72%)

i{ SI F22&R dYywSTAYSNRASE ond/ 2NRI IS ¢

Source: Colgan (2018).

Table40 Oceanrelated ISIC code@xpanded with Colgan, 2018)

Sector ISIC | Description Ocean |Notes
Code share

Oceanrelated 0170 | Hunting, trapping and related servicetwities Partial | Includes lanebased catching of sea

hunting mammals such as walrus and seal

(walrus,seals)

Fishing/aquaculturd 0311 | Marine fishing Full Includes gathering of other marine
organisms and materials: natural pearls,
sponges, coral and algae; presume also
biomediches; recreatinoal snd subsisten
fishing

0321 | Marine aquaculture Full

Offshore oil and ga| 0610 | Extraction of crude petroleum Partial
0620 | Extraction ofhatural gas Partial

Marine mining and | 0810 | Quarrying of stone, sand and clay Partid

quarrying 0890 | Mining and quarrying n.e.c. Partial | Includes polymetallic nodules?
0893 | Extraction of salt Full

Mining support 0910 | Support activities for petroleum and natural gas extractior| Partial

service activities | 0990 | Support activities for other ming and quarrying Partial

Marine 1020 |Processing and preserving of fish, crustaceans and molly| Full

manufacturing 1394 | Manufacture of cordage, rope, twine and netting Partial | Includes fish nets?

Marine chemical |2011 |Manufacture of basichemicals Partial | Marine chemicals could also be included

industry other chemical products

2029 | Manufacture of otherchemical products n.e.c. Partial | Marine chemicals could also be included
other chemical products
2100 |Manufacture of pharmaceuticals, meital chemical and | Partial | Includes marine biomedicines?
botanical products

Boat and Ship 3011 |Building of ships and floating structures Partial | Was full

Building, 3012 | Building of pleasure and sporting boats Partial | Was full

Maintenance and

Repair
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Remir and 3315 | Repair of transport equipment, except motegehicles Partial
installation of
marine equipment
Marine renewable | 3510 | Electric power generation, transmission and distribution | Partial
energy and
distribution
Salt water supply |3600 |Water colletion, treatment and supply Partial | Desalination and water for cooling
Waste 3700 |Sewarge Partial | Dumping wastewater to sea
management
services
Marine 4290 | Construction of other civil engineering projects Partial | Includes ports, harbours
construction 4311 | Demolition Partial
4312 | Site preparation Partial
4321 | Electrical installation Partial
4322 | Plumbing, heat and aitonditioning installation Partial
4329 | Other construction installation Partial
4390 | Other specialized construction acties Partial | Includes ports, harbours
Marine equipment | 4659 | Wholesale of other machinery and equipment Partial | Includes wholesale of other machinery
wholesale n.e.c. for use in industry, trade and
navigation and other
services
Marine equipment | 4773 | Other retail sale of new goods épecialized stores Partial | Includes retail sale of photographic, optiq
retail and precision equipment
Transport via 4930 | Transport via pipeline Partial
marine pipeline
Marine 5011 |Sea and coastal passenger @mtransport Full
transportation 5012 | Seaand coastal freight water transport Full
Warehousing and | 5210 |Warehousing and storage Partial
support activities | 5222 | Service activities incidental to water transportation Partial
for transportation | 5224 | Cargo handling Partial
5229 | Othertransportation support activities Partial
Marine tourism 5510 | Short term accommodation activities Partial
5520 | Camping grounds, recreational vehicle parks and trailer p| Partial
5590 | Other accommodation Partial
Food andbeverage | 5610 | Restaurants and mobile food service activities Partial
serviceactivities 5621 | Event catering Partial
5629 | Other food service activities Partial
5630 |Beverage serving activities Partial
Marine information| 6311 | Data processg, hosting and related activities Partial | Could include other information services
services
Marine insurance |6512 | Nonlife insurance Partial | Includes marine insurance
Marine geologic | 7110 | Architectural and engineering activities and related techhi Partial | Includes geophysical, geologic and seisr
exploration consultancy surveying; geodetic surveying activities:
Marine research | 7210 |Research and experimental development on natural scier| Partial
and education and engineering
Marine/Environme | 7490 | Other professional, scientific and technical activities n.e.c| Partial
ntal Consultig
Travel agency, tour 7911 | Travel agency activities Partial
operator, 7912 | Tour operatoractivities Partial
reservation service| 7990 | Other reservatin service and related activities Partial
and related
activities
Ports 8130 |Landscape care and maintenance service activities Partial | Includes ports, harbours
(maintenance)
Public 8411 | General publi@dministration Partial | Includes marine management,
adminstration and environmental monitoring and protection
defence public administration; National and local
government, and NGO specific activities
8422 | Defence activities Partial | Coastal activities
Education 8521 | General secondary education Partial | Why?
8522 | Technical andacational secondary education Partial | Why?
8530 | Higher education Partial
8541 | Sports and physical education Partial
8549 | Other education n.e.c. Partial
Libraries, archives,| 9102 | Museums activities and operati of historical sites and Partial
museums and buildings
other cultural 9103 | Botanical and zoological gardens and nature reserves Partial
activities activities
9312 | Activities of sports clubs Partial

Pagel43of 158



Version 0.8 | 16 December 2019 | not for quotation or circulation

Sports activities
and amusement
and recreation
activities

9321

Other sports activities

Partial

9329

Other amusement and recreation activities n.e.c.

Partial

Adapted from Wang (2016) and Colgan (2018)
Note: Activitiesncluded in Colgan natiassified here due to generality include Marine technology services, @eksded services, Oegrrelated

materials, Biotechnology.
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Related Industries/
Activity Subcategories Sectors Drivers of Growth
Harvesting and  Seafood harvesting Fisheries (primary fish Demand for food and
trade of marine production) nutrition, especially protein
living resources
Secondary fisheries and Demand for food and
related activities (e.g., nutrition, especially protein

processing, net and gear
making, ice production and
supply. boat construction
and maintenance,
manufacturing of fish-
processing equipment,
packaging, marketing and
distribution)

Trade of seafood products Demand for food and
nutrition, especially protein

Trade of non-edible Demand for cosmetic,

seafood products pet, and pharmaceutical
products

Aquaculture Demand for food and

nutrition, especially protein

Use of marine living resources Marine biotechnology and ~ R&D and usage for health
for pharmaceutical products and bioprospecting care, cosmetic, enzyme,
chemical applications nutraceutical, and other
industries
Extraction Extraction of minerals (Seabed) mining Demand for minerals
and use of
marine non- Extraction of energy sources Oil and gas Demand for (alternative)
living resources energy sources
(non-renewable)
Freshwater generation Desalination Demand for freshwater
Use of Generation of (off-shore) renewable  Renewables Demand for (alternative)
renewable energy energy sources
non-exhaustible
natural forces
(wind, wave,
and tidal
energy)
(Continued)
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Activity Subcategories

Related Industries/
Sectors

Drivers of Growth

Commerce and
trade in and

Transport and trade

Shipping and shipbuilding

around the . i

oceans Maritime transport Growth in seaborne
trade; transport demand;
international regulations;
maritime transport
industries (shipbuilding,
scrapping, registration,

Ports and related services seafaring, port operations,

etc.)

Coastal development National planning Coastal urbanization,
ministries and departments, national regulations
private sector

Tourism and recreation National tourism Global growth of tourism
authorities, private sector,
other relevant sectors

Indirect Carbon sequestration Blue carbon Climate mitigation
contribution

to economic

activities and
environments

Coastal Protection

Habitat protection,
restoration

Resilient growth

Waste Disposal for land-based
industry

Assimilation of nutrients,
solid waste

Wastewater Management

Existence of biodiversity

Protection of species,
habitats

Conservation

Source: World Bank and United Nations Departmer$atial and Economic Affairs, 2017.
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6.7 CMECS and CBICS ecosystem classification systems

509.The CMECS and CBICS are recommended for testing and comparison with theldbZNE€®system
Typolay (GET).

510.] Y A (i S R Cdasial anSMatine Ecological Classification System (CMEQ®)ssifies CMECS classifies
the environment into biogeographic and aquatic settings that are differentiated by features influencing the
distribution of organisms, and by salinity, tidal zone, and proximity to the coast. Within these systems are
four underlying components that describe féifent aspects of the seascape. These components provide a
structured way to organize information and a standastninology. The components can be mapped
independently or combined as needed, as illustrate&igure 25 below.

j(oastal and Marine Ecological Classification StandardL
STRUCTURE: SETTINGS AND COMPONENTS

Water Column Component
Structure and Characteristics of the Water Column

Geoform Component
h Ch of the Coast or Seafloor

Biotic Component
A 1. of Benthic or loating Blota

Figure25 Structure and components of CMECS classification scheme

511.ESCAP is testing the CMECS for applicability to the ocean accounts. Meaotivéi classification schemes
are also being reviewed.

512.Combined Biotope Classification Scheme (Cbi®S)dapts componentsfrom the Joint Nature
Conservation Committee European Nature Information System (JNEXNIS) and the CMECS. It provides
a unified scheme for classifying all marine habitats and biotopes and is consistent with the terrestrial
classification of vegetatiobiotopes and biotope complexes (e.g. Ecological Vegetation Classes (EVCs)).
CbiCS is a hierarchical scheme that enables the incatipo of a variety of information sources of disparate
types and levels of resolution. The hierarchical components uséatrtulate the biotope classification of
ChiCsS (left), and the hierarchical components of the biotic component (right), are ikdsirdtigure B
below.

157 Seehttps://iocm.noaa.gov/cmecs/
158 Seehttp://www.cbics.org
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* Major environment type (e.g. Marine)

Water Column Component

+ Extremely broad di of and

* Very broad d land application
» Can be used as national mapping units

* Groups of biotopes with similar overal physical and biological character
«Ecol fren and predictabil
m . by p or low survey methods

. hs;uhm of dominant or diagnostic species associated with a discrete physical

CBICS Categorie thod:
mdo:allmbv:‘ i Biotope  * by sp or high survey

« Potentially cryptic species composition and associations
» Minor spatial or temporal variations or ecological variants
Sub-biotope * Often requires higher level expertise and survey effort

Figure26 Hierarchical components ofBiCsclassification scheme and Biotic Component hierarchy
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6.8 Additional research questions

513.This section describes in more detail the areas in which more work is requrggrticular specific
outstanding research questions related to the geospatial foundations of ocean accounting; ecosystem
condition and sevices valuation of ocean assets and services; use cases for Ocean Accounts; enabling
factors for ocean accountingind tools and methods for ocean accountififne questions listed below
represent a synthesis of submissions to date from the authors sfGhicnce.

6.8.1 Geospatial foundations of Ocean Accounts

514.What is the necessary minimum scale for analysis in the aticgusystem (how does this intersect with
needs for decisionmakers and researchers)?

515.What is the best way to represent/deal with the depthofile of the ocean from a geospatial perspective
(and how to associate the indicators/metrics in the accountirggesy with depth)?

6.8.2 [Ecosystem condition and services

516.What are the key, initial, bare minimum set of ecosystem condition measures that dtmeltuated at a
global level for the oceans?

517.Similarly, what are the key, priority ecosystem services for thame¢hat should be evaluated at a global
level in the accounting system?

518.What are the potential relationships between prioritized conditimeasues and prioritized ecosystem
services (not to do actual analysis, but to ensure we are collecting relevanOdaA y3 aaSiaé¢ &2
can be done?)

519.How do we represent areas of supply and demand for ecosystem seq\imesxample, is it whe fish are
caught, who catches them, where they are landed, where they primarily feed, where they nurse, or some
weighted combination?

520.The UN must work together with interested Member States National Statistics Offices, data producers (of
all types), datananaggrs, infrastructure experts, algorithm developers, and application providers to support
the development of agp-spatial platform for implementing Ocean Accounts.

521.This platform should take into consideration the principles highlighted within th&k\Nraxment concept
LI LISNI F2NJ F 5AFAGFE 90232aGSY FT2N) GKS 9y @ohalR y YSy (
evidence and maximise ownership, participationsdasign and reusability of the solution.

522.There are a number of ongoing initiagis inthe ocean and Earth observation domain which are related to
the geospatial foundations of oceaecounting. While these are not exclusively research and development
initiatives, there is an opportunity to join efforts in order to work on areas wtgeh lenefit the
understanding of how best we can apply new concepts in geospatial infrastructurei§icigirt
Intelligence/Machine Learning and Interoperability to Ocean Accounting.

523.How valuable can Atrtificial Intelligence and Machine Learning be fornO&eeanting? How can we
specifically combine cloud technology, Artificial Intelligence and data sctereddress our objectives and
develop a set of Ocean Accounting products?

524.There are multiple programs which are providing opportunities to study hawtiodring together the vast
amount of Earth observation data with advances in technology (storageowtry and analysis). There is
nevertheless a gap in the application of this new technology to the ocean domain. There is therefore an
opportunity to ergage vith these programs (at both research and operational level) to develop specific
geospatial solutins for Ocean Accounting. In addition to what described in Section 4, some (non
exhaustive) examples include:
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525.Al for Eartht> This initiative aims at maki acess to powerful Artificial Intelligence and Machine Learning
technology more practical for scigsts and environmental researchers. In doing this, the initiative also
supports users in making large datasets ready for Al for processing as welbtsiatise development of
Al and Machine Learning algorithms.

526.REV Oceat?® In recognising that datdriven innovation and research for the marine domain is far behind
the one done for land applications, the Ocean Data Platform is an initiative to ektaldjgbal, unifying
ocean data platform to enable unbiased research and facilitate a-didten debag, leading to better
decisionrmaking and enable more successful conservation and utilization of ocean resources. The objectives
of the data platform areo: 1) Contribute to data liberation from source systems and remove proprietary
silos; 2) Contextualizéne data in a common format to enable credsmain analytics and visualizations,
and; 3) Make data available through open, high performing and wellrdenoted APIs to make it as easy as
possible to access and build applications.

527.Earth on AWSE In collaboation with GEO, this initiative provides free credits to projects using Earth
observation datasets to support environmental and development goals. Thel devices include the
hosting, processing and analysis of large geospatial data sets fecamamergal purposes, prioritizing
projects that make use of open satellite data.

528.Data Cubed®? The value of Earth observation satellite data is still underetlidepite modern computing
and analysis infrastructures. Data Cubes provide a solution to streanaliaelstribution and management
for providers while simultaneously lowering the technical barriers for users to exploit the data to its full
potential. While many Data Cubes are being developed with the objective of providing solutions fer land
based apptations, there is a heed to further advance the application of this concept to the ocean domain.
This thematic could be further analysed together witle BpenData Cube project and its partners.

529.0pen SDG Data Hd#?As for Ocean Accounting purposes, tdyfiinplement and monitor progress on the
Sustainable Development Goals, data and statistics needs to be accurate, timely, sufficiently disaggregated,
relevant,accessible and easy to use. The Open SDG Data Hub promotes the exploration, analysis, and use
of authoritative SDG data sources and provides an interface to retrieve data at national level through an
open interface. How can the Ocean Accounting camity take stock of this to discover, understand, share
and communicate data products?

530.Ultimately, itis important to focus research and development activities on how we can build an Ocean
Accounting geespatial platform, which can integrate different typ ofEarth Observation data (e.g. remote
sensing, to irsitu, to modelling), with other economic andal science datasets (e.g. from fish catches to
vessel traffic information), from various sources (e.g. from satellite, to national census, to sitizam),
make use of cloud technologies to ease and rationalise discoverability, access and usglaithdvances
in Artificial Intelligence/Machine Learning algorithms and technigues to analyse and process the datasets?

6.8.3 Valuation of ocean assets argkrvies
531. What are the recommended approaches for valuing assets and services that can be donebath le\gt?

532.Along these lines, how can we make use of better benefit transfer and-arebyses to be able to fill gaps
in valuation so that we have a rableglobal dataset?

159 https://www.microsoft.can/en-us/ai/ai-for-earth
160 https://revocean.org

161 https://aws.amazon.com/earth/

162 https://www.opendatacube.org/

163 http://www.sdg.org/#api
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533.Which are the beneficiary groups that we should focus on for valuation in theuating system (e.g.,
extractors, consumers, neconsumptive users)?

534.How do we account for the impact of subsidies and management systems on valssesaad services
if try to create a global estimate?

6.8.4 Use cases for Ocean Accounts

535.[Additional suggedbns incoming from GGKP Natural Capital Working Gidap] should practical use cases
for ocean accounts be classified, for the purposes of compilidperert and modular set of case studies,
and more broadly?

536.What specific types of government decisi@isut oceans can be informed by ocean accounts, and how?

537.How can ocean accounts support the compilation of indicators and other reporting informatiporsing
implementation of the 2030 Agenda for Sustainable Development and Sustainable Developmédiital
indicators?

538.How can ocean accounts support the development, monitoring and assessment of nationally determined
contributions and other commitmentsnderthe Paris Agreement on Climate Change?

539.How can ocean accounts support the design and implentiemt@f marine spatial planning and integrated
coastal zone management?

540.How can ocean accounts support the design and implementation of national seatégiocearbased
economic development, including sector specific development strategies (fishenesn, etc)?

6.8.5 Enabling factors for ocean accounting

541.[Suggestions incoming from governmental proceBse UN Decade of Ocean Science for Sustainable
Devebpment (https://en.unesco.org/oceardecadg providesan important opportunity to build on the
current interest, need for and momentum for Ocean Accounting. An effort has to be undertaken to include
Ocean A&couning within the priorities of the UN Decade, as the investments made towards the
implementation ofsuch a framework will also benefit and further enable the establishment of solid
methodologies for the monitoring and reporting of SId&indicators.

542.0ne ofthe most critical enabling factors for the implementation of the Ocean Accounting framework is
Capacity Building. Access to gspatial platforms, large volumes of Earth observation, economic and social
science data, innovative use of Artificialdiigence and Machine Learning algorithms and techniques will
be ineffective should these stakeholderst be proficient with the basitools.

543.ThisGuidance document should therefore also serve as platform to understand the capacity builditsy nee
of Member States and their National Statistic Offices. From science, to data access management, to
technological tools and methods, the process initiated by this document should be seen as a vehicle for the
definition of a capacity building plan for GoeAcounting needs within Member States.

6.8.6 Tools and methods

544.1t is essential for the Ocean Accountirggrenunity to recognise the important role social sciences can offer
in management and decision making for our global seas and coasts.

545.Marine Social Sciee mus$ be considered an important, integral and substantial contribution for
understanding the humanichension of ocean and coastal policy for any government agency (Bennet, 2019).
Marine Social Science offers insights for the planning and decision makotganfocussed policies at
local, national and global level, from documenting the social contexgssessing the impacts of ocean
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related conservation/management/development activities on humans. It is therefore important to assess
how the Ocean Acamtingframework can include marine social science in its process.

546.What is the relevance of eadbcosystem Biodiversity Variables and Essential Ocean Variables for Ocean
Accounting purposes? What is the weight of each parameter and how critical are témels? There is
a need to evaluate in detail the different classes of parameters, their &i#jlaat national, regional and
global level, and how these can be integrated within the overall Ocean Accounting framework.

547.How can we apply disruptive tecblogy,entrepreneurship, and open innovation to develop new tools and
methods for Ocean Accoungrpurposes? How can we create an environment where science, technology,
social science, and government (NSO) communities come togetherdieate techenablal soluions for
Ocean Accounting?
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7. Glossary

Aquatic resourcesomprise fish, crustaceans, mollssshellfish, aguatic mammals and other aquatic
organisms that are considered to live within the boundaries of the exclusive economic zone (EEZ) of
a country hroughout their life cycles, including both coastal and inland fisheries. Migrating and
straddlirg fish stocks are considered to belong to a given country during the period when those
stocks inhabit its EEZ. (SEEA Central Framework 5.393, 5.398)

Biologicalresourcesinclude timber and aquatic resources and a range of other animal and plant resources
(such as livestock, orchards, crops and wild animals), fungi and bacteria. (SEEA Central Framework
5.24) (See also Cultivated biological resources, Naturaiditalresources, Other biological
resources.)

BSUg The Basic Spatial Uniis the minimal spatial measurement unit used for ecosystem accounting. It
generally corresponds to the pixel size of the satellite images (e.g., 30m by 30m) used to establish
land cover.However, countries have also applied BSUs of irregular shape, such as cadastral (land
registry) areas.

CICESThe Common International Classification of Ecosystem Serviges current version (V5.1 see
https://cices.al/), lists 67 biotic (more directly linked to ecosystem processes) and 31 abiotic
services (less directly linked to ecosystem processes) services. The CICES was originally developed
from the work on environmental accounting undertaken by the Europgavionmental Agency
(EEA). Although not an international standard, it is widely used for ecosystem accounting, especially
in Europe.

CMECSCoastal and Marine Ecological Classification Standasd developed by NOAA as a comprehensive
and systematic eksiftation of coastal and marine ecosystems. The main components are the water
column (structure and characteristics of the water column), geoform (geomorphic structural
character of the coast or sea floor), substrate (Character and composition ofsaridoear
surface substrates) and biotic (assemblages of benthic or suspended/floating biota). See
https://iocm.noaa.gov/cmecs/

Cultivated biologicalesources cover animal resources yielding repeat prodaiatstree, crop and plant
resources Yyielding repeat products whose natural growth and regeneration are under the direct
control, responsibility and management of an institutional unit. (SEEA Central Framework 5.24)

Degradationconsiders changes in the cajigof environmental assets to deliver a broad range of
ecosystem services and the extent to which this capacity may be reduced through the action of
economic units, including households. (SEEA Central Framework 5.90)

Depletion, in physical termsis the @écrea® inthe quantity of the stock of a natural resource over an
accounting period that is due to the extraction of the natural resource by economic units occurring
at a level greater than that of regeneration. (SEEA Central Framework 5.76)

EEZExclusie ecoomiczone2 ¥ | O2dzy i NBY G(KS I NBI SEGSYRAY3I dzLd
normal baselines as defined in the United Nations Convention on the Law of the Sea of 10 December
1982. (SEEA Central Framework 5.248 and related footnote)

Househotl: a goup of persons who share the same living accommodation, who pool some, or all, of their
income and wealth and who consume certain types of goods and services collectively, mainly
housing and food. (SEEA Central Framework 2.111)

Institutional unit: an ecoromicentity that is capable, in its own right, of owning assets, incurring liabilities
and engaging in economic activities and in transactions with other entities. (SEEA Central Framework
2.110)

LME- Large Marine Ecosystentharacterize distinct batymetry, hydrography, productivity and food webs
of coastal ecosystems at a large scale (DOALOS, 2016). The LMEs is an ecbésgdallgfinition,
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particularly suitable for addressing management issues, notably those pertaining to fisheries on
continental shdves and coastal area management.

MEOWMarine Ecosystems of the Worlid a biogeographic classification of the world's coasts and shelves.
As a nested system of 12 realms, 62 provinces, and 232 ecoregions, MEOW provides a basis for
planning units fo coasal and shelf areas. MEOW suggested that the most appropriate outer
boundary for coastal and shelf realms, provinces, and ecoregions is tha&@0 isobath.

MSDI- Marine Spatial Data Infrastructurés a framework for storing, sharing and usingti&ddnformation
about the ocean. The framework consists of 1) people (e.g., public/private providers and users), 2)
data, 3) standards (e.g., resolution, projection, metadata, data quality assessment), 4) policy (e.g.,
data sharing/privacy policy, coordition structure), and 5) the access network. Spatial Data
Infrastructure frameworks traditionally focus on land administration and management and are
Ff NEFReé AyUiSaINIGSR gAGK fFyR | O02dzyia Ay Ylye
Ol RI & GONYSIaNG{ y2 1]

Natural biological resourcesonsist of animals, birds, fish and plants that yield both emdg and repeat
products for which natural growth and/or regeneration is not under the direct control, responsibility
and management aéconomicunits. (SEA @ntral Framework 5.24)

NSDF National Spatial Data Infrastructures a framework for storing, sharing and using spatial information.
Many countries have initiated OneMap programs to integrate official maps from different
government sectors (e.genvionmSy (10X F2NBAGNB I F ANRKR Odzf GdzNBX f | yF
the best practice is to ensure that the providers and users, the data itself, the standards that are
applied, the applications of the data and the means of access are consideheddesign

Ocean serviceare biotic and abiotic contributions of the ocean to the economy and other human activities.
.A20A0 ASNDAOSa IINB aeyz2yevyzdza oAO0K ¢KI G FNB 3
is the components of nature enjoyeconsuned o used to yield humanwed SA Yy 3é & | 6 A2 G A C
are generally thought of as the ndiving commodities, such as minerals and seawater, but could
also include abiotic energy sources (wind, tidal, etc.), results of physical processes (Sowilsgu
to recycle nutrients), results of chemical processes (e.g., buffering ocean acidification).

Other biological resourcesomprise all biological resources, both cultivated and natural, other than timber
resources and aquatic resourceSHEA Centr&ramevork 5.460, 5.461)

PSUT Physical Supply and Use Tabl® applied in the SEEA to trace the flow of physical units of natural
inputs from the environment to the economy, within the economy and the returns of associated
residuals back to the enviroment. PSU$ are described for materials (generally all materials such as
biomass, fossil fuels, minerals, noretallic minerals), water and energy. PSUTs may be compiled for
specific materials, such as timber or fish. PSUTs are also described for resigtlasair
SYraaArzyazr o6l SN SYAaarazya yR a2fAR 46l adSo Ly
from the consumption of materials and energy.

Rentis the income receivable by the owner of natural resources or land (the lessor or id@nidioputting
the natural resource or land at the disposal of another institutional unit (a lessee or tenant) for use
of the natural resource or land in productigf8EEA Central Framework 4.161)

Residualsare flows of solid, liquid and gaseous materials] energy, that are discarded, discharged or
emitted by establishments and households through processes of production, consumption or
accumulation. (SEEA Centramaework 2.92, 3.73)

Seamountsare underwater mountains rising from the ocean seafloor,mattrS I OKAy 3 G KS g ( SN.
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