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Note: this document is an advance review versioaroinformation document for the twenty-second
meeting of the Subsidiary Body on Scientific, Teethrand Technological Advice under agenda item 6 —
Updated scientific assessment of progress towaetkcted Aichi Biodiversity Targets and options to
accelerate progress

Updated scientific assessment of progresstowar ds selected Aichi Biodiversity Targets and options
to accelerate progress

|. Background

1. In decision Xll/1 the Conference of the Parties asated the fourth edition of the Global
Biodiversity Outlook and recognized that there @&n encouraging progress towards meeting some
elements of most Aichi Biodiversity Targets but,niost cases, the progress will not be sufficient to
achieve the targets unless further urgent and teféeaction is taken to reduce the pressures on
biodiversity and to prevent its continued decline.

2. In decision XI1I/30 the Conference of the Partieguested the Executive Secretary, subject to the
availability of resources, to prepare, in collaltiora with members of the Biodiversity Indicators
Partnership and other relevant partners, for thesideration of the Subsidiary Body on Scientific,
Technical and Technological Advice at a meetingl hpglor to the fourteenth meeting of the Conference
of the Parties, updated scientific assessmentsogfr@ss towards Aichi Biodiversity Targets, focgsin
particular on those targets on which the least i@sxyhas been made and making use of available data
and the indicators contained in the annex to daciXilll/28, as appropriate, as well as other infation
sources used for the fourth edition of the GlobialdB/ersity Outlook. In the same decision the Exaeu
Secretary was requested to develop options to eratel progress towards the achievement of those
targets which have been identified as the leasarazbd. In light of these request the following nods
been prepared.

3.  The mid-term term assessment of progress towaedatthinment of the Aichi Biodiversity Targets
contained in GBO-4 concluded that, with the exaaptif Target 16 on the Nagoya Protocol, no target
was on track to be met. Seven targets (Targets4,&8 9, 13 and 15) had at least one elementhnhis
assessed as having had no significant overall pssgmade and a further 5 targets (Targets 5, 8,210,
and 14) had at least one element which was assassadving away from the target. Seven Targets, (1,
11, 17, 18, 19 and 20) were assessed as haviegsitdne element for which progress was being made
but at a rate that would not allow the targets ¢oréached by the deadline. Given the overall lichite
progress that has been towards the achievemenheofAichi Biodiversity Targets this assessment
addresses all 20 targets.

4, In order to prepare this note scientific literajupgimarily from peer reviewed journals, was
reviewed. The review was limited to publicationattivere published between 2014, the year the fourth
edition of the Global Biodiversity Outlook was pishled, and 2018. The Secretariat engaged a group of
interng to collect and summarize relevant information frostevant databases of scientific journals. In
addition indicators information was reviewed. O¢ findicators used in GBO-4, 28 have had additional
data points added. In addition a further 16 indimtnot used in GBO-4 have been identified. This
information is synthesized in this document in imectl of this document while section Il provideeme
overarching observations.

1 Montreal, Canada, 2-7 July 2018. See: CBD/SBSPZA! available at https://www.cbd.int/meetings/SB8122

2 David Barrington Marquis, Madeleine Cazes, Qutilel Rio Cubilledo, El Gibbor Djiki, Louis DoneljlSara EI-
Nounou, Sebastien Macdonald Dupuis, David Hoffmafui,Matsuo, Gabriel Ouellette, Alexandre Pouliatifa
Shire, Jan Bernd Sievernich, Yidan Xu
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I1. Updated Scientific Assessment
Target-by-target analysis

Target 1:By 2020, at the latest, people are awdrhe values of biodiversity and the steps theytaka to
conserve and use it sustainably.

5.  Since the release of GBO-4 there has been rekatilittle published scientific information
assessing peoples’ awareness of biodiversity atgtbkal level. However some assessments at the
national scale have been undertaken. For exampée study which reviewed media coverage of
biodiversity issues between 1991 and 2016 in CartadaUnited Kingdom and the United States found
that media coverage of climate change issues wagfisantly higher that for biodiversity and condid

that information on the the challenges facing hiedsity is not reaching the general public

6. Various studies have been undertaken on differ@uroaches, tools and means of raising
awareness as well as on advancing the understamdinghat constitute effective awareness raising
mechanisms. There is also a growing recognitiothefrelationship between environmental education
and attractions such as zoos and aquafiufrms example one study determined that visitorsoms and
aquariums who were exposed to educational matstiah as interpretive graphic panels and inforreativ
films regarding biodiversity, during their visitsxtebited an increase in their understanding of
biodiversity and of their awareness of actions tbeyld take to protect®itOther studies have attempted
to understand how a growing trend towards urbaioizainay be having a negative effect on people’s
awareness of biodiversity and relatedly how thera heed to understand how people who live in urban
environments understand biodiverSit$tudies have also explored how digital gamesammtribute to
biodiversity awarene$snd how tourism, in particular eco-tourism, canubed to increase biodiversity
awareness.

7.  There are three indicators related to Aichi Biodsity Target 1 which have been updated since the
publication of GBO-4. Two of these are relatedh® Biodiversity Barometer (% of respondents thaeha
heard of biodiversity and % of respondents givingrrect definition of biodiversity) suggest
improvements in people’s awareness of biodivetsitiie third indicator (online interest in biodivity}
suggests a declihe

8.  The scientific information that has become avadatihce the publication of GBO-4 suggests that
the progress towards this target is largely uncedrfigpm what was previously reported. The scientifi
literature suggests that the actions identifieGBO-4 remain relevant to the achievement of thighAi
Biodiversity Target. Additional possible actionsetccelerate progress towards this target identifigte
literature include, the need to develop nationahicmnication strategies for biodiversity which spéak
specific national priorities and which frame bicelisity in a similar light to other economic andiabc

3 Legagneux P, et al (2018) Our House Is Burnirigcig@pancy in Climate Change vs. Biodiversity Cagerin the
Media as Compared to Scientific Literature. Fr@&dol. Evol. 5:175. doi: 10.3389/fevo.2017.00175

4 Moss, A., et al (2015) Evaluating the contribotaf zoos and aquariums to Aichi Biodiversity Targie
Conservation Biology, 29: 537-544. doi:10.1111/cti¥883

Clayton, S. etal (2017) Public Support for Biodsity After a Zoo Visit: Environmental Concern, Gamvation
Knowledge, and Self-Efficacy, Curator: The Musewurdal, 60, 1, 87

5 Moss, A. etal (2017), Impact of a global biatisity education campaign on zoo and aquariumovisifrontiers
in Ecology and the Environment, 15: 243-247. D@OL1D02/FEE.1493

6 Shwartz, A. (2014) Enhancing urban biodiversitg és influence on city-dwellers: An experimentpBgical
Conservation, 171- 82-90,

7 Sandbrook, C., (2015), Digital Games and BiodiitgiConservation. Conservation Letters, 8: 118-124

8 Union for Ethical BioTrade (UEBT), BiodiversityaBometer (Amsterdam, 2017).
http://www.biodiversitybarometer.org/

9 Internet Live Stats, 2017. Google Search Stesigtitp://www.internetlivestats.com/google-searchistas/
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imperatives has been noteédRelatedly it has also been suggested that amatienal communication
strategy for biodiversity would be beneficial, iarficular given that the level of media attenti@vated

to biodiversity is generally limited. The role dfiet scientific community in raising awareness of
biodiversity issues by conveying accurate and digarmation, by focusing on global biodiversitgiss
and on the value of biodiversity to human wellbeamgl by fostering the interest of media in biodbitgr
has also been notéd

Target 2: By 2020, at the latest, biodiversity ealuhave been integrated into national and local
development and poverty reduction strategies aadrphg processes and are being incorporated into
national accounting, as appropriate, and reportsygtems.

9. The integration of biodiversity values into natibaad local policies and processes is an issue for
which there is relatively little scientific inforrtian. The information that is available generatigtdises at
the national or regional level. For example oneemécstudy explored different opportunities and
challenges related to the mainstreaming of ecosystgvices in policies of the European Union. Among
the issues identified were the difficulty of refieg ecosystems services across various spheres of
responsibility and the need for policy makers tasider the dynamics that may exist between difteren
policies? Another obstacle identified in the literaturaghie need to reconcile different perceptions among
stakeholders of what constitutes an ecosystemcggrvdne possible tool to facilitate the implementatio
of this target is the System of Environmental amdriomic Accounting (SEEA) adopted by the United
Nations Statistical Commission. However the intégraof this framework into national accounting
systems has been limited to date

10. The scientific information that has become avadadihce the publication of GBO-4 suggests that
the progress towards this target is largely uncedrfigom what was previously reported. Similarly the
scientific literature suggests that the actionsiiified in GBO-4 remain relevant to the achievemeht
this Aichi Biodiversity Target.

Target 3: By 2020, at the latest, incentives, idolg subsidies, harmful to biodiversity are elinted, phased out
or reformed in order to minimize or avoid negatingacts, and positive incentives for the conseovetind
sustainable use of biodiversity are developed gplied, consistent and in harmony with the Conweméind other
relevant international obligations, taking into a1t national socio economic conditions.

11. The issue of incentives, including subsidies, hatmd biodiversity is not widely explored in
scientific literature. As such there has beenirgdbt little global level information on this issyeiblished
since the release of the fourth edition of the @ld&iodiversity Outlook. Progress towards the attaént

of this target will be further considered duringetlsecond meeting of the Subsidiary Body on
Implementation.

Target 4:By 2020, at the latest, Governments, lassirand stakeholders at all levels have taken stepshieve or
have implemented plans for sustainable productioh @nsumption and have kept the impacts of usatofal
resources well within safe ecological limits.

10 Maze, K., etal (2016) Making the case for biedsity in South Africa: Re-framing biodiversity
communications. Bothalia, 46, dec.

11 Legagneux P, etal (2018) Our House Is Burnirigci2pancy in Climate Change vs. Biodiversity Cagerin
the Media as Compared to Scientific Literature nEr&col. Evol. 5:175. doi: 10.3389/fevo.2017.00175

12 Schleyer, C. etal (2015) Opportunities and elmajés for mainstreaming the ecosystem serviceepbircthe
multi-level policy-making within the EU, Ecosyste®ervices. 16. 174-181,

13 Verburg, R. etal (2016) Governing ecosystemisesy National and local lessons from policy apgaband
implementation, Ecosystem Services,18. 186-197,

14 vardon, M. (2016). The accounting push and tieppull: balancing environment and economic dixis,
Ecological Economics, 124. 145-152.
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12. The information published since GBO-4 has iderdifi@rious actions which are being taken by
countries to make production and consumption moséagable. For example some countries have put in
place policies promoting green development whileert have implemented tariff systems to encourage
renewable energy production and consumptidrurther some countries have put in place initéito
reduce greenhouse gas emissions and programmesd&rmze agricultural equipméhtOther studies
have looked at the use of various certificatiortesys’.

13. Much of the scientific information that has becoawailable since the publication of GBO-4 has
focused on the national or regional levels. By carigon there has been relatively little global leve
information summarizing trends and issues relatedlobal sustainable production and consumption.
However one global assessment estimated that greesumption represented less than 4% of global
consumption and that strategies to increase thagjcplarly in emerging economies are requfted
Further it has also been observed that greatereamsas is helping to increase the demand for greener
products and services and that in industries, siscthe food industry, this has led to improvemémts
labelling®. There has also been growing recognition of the ebtrade patterns and teleconections on the
production and consumption of resouféeBor example an assessment of the material foxwspof 186
countries found that countries’ use of resourcemmfnon-domestic sources is about three times larger
than the physical quantity of traded goddshe same study also found that as wealth incseamantries
tend to reduce their consumption of domestic rassuthrough international trade thereby allowirgjrth
material consumption to increase.

14. Three indicators used in GBO-4 have been updatezk she report was released. These are the
percentage of countries that are Category 1 CIT&8d2? which shows and increase, and the Red List
Index for the impacts of utilizatihand the Ecological Footprifit both of which show a decrease. In
addition a new indicator, the Red List Index fareimational traded spectgshas become available since
GBO-4 was published and it also shows a decline.

15. The scientific information that has become avadadihce the publication of GBO-4 suggests that
the progress towards this target is largely uncedrfgom what was previously reported. Similarly the
scientific literature suggests that the actionsiiified in GBO-4 remain relevant to the achievemeht
Aichi Biodiversity Target 4.

Target 5:By 2020, the rate of loss of all naturabitats, including forests, is at least halved avitere feasible
brought close to zero, and degradation and fragmaon is significantly reduced.

15 Pretty, J. and Bharucha, Z. P. (2014). Sust&riatensification in agricultural systems, AnnafsBotany,
Volume 114, 8, 1571-1596,

16 Moraes S4, J. (2017). Low-carbon agricultur8onth America to mitigate global climate change addance
food security, Environment International, 98, 1021

17 Keahey, J. (2017). The Promise and Perils ok®tanased Sustainability Sociology of Developm8(i2), 43-
162.

18 Blok, V. etal (2015). From best practices talfges for a more sustainable future: advances aaltknges in the
transition to global sustainable production andsconption: Introduction to the ERSCP stream of theckl
volume, Journal of Cleaner Production, 108(A), 19-3

19 Miranda-Ackerman, M. etal (2017). Extending slsepe of eco-labelling in the food industry to drchange
beyond sustainable agriculture practices, JouriBhgironmental Management,204(3), 814-824,

20 Voérosmarty, C.J. etal (2015). What scale forawgbvernance? Science. 349 (6247).

21 Wiedmann, T.O. etal (2015). The material foatgriof nations. Proceedings of the National Acadesfiy
Sciences 112(20), 6271-6276.

22 CITES, National laws for implementing the Contv@m https://cites.org/leqgislation

23 IUCN Red List Indexttp://www.iucnredlist.org/about/publication/redthindex
24 Galli, A., etal. (2014). Ecological footprintnplications for biodiversity. Biological Conservati, 173, 121-132.

25 IUCN Red List Indexttp://www.iucnredlist.org/about/publication/redtlindex
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16. Since the publication of GBO-4 numerous studievanious habitats have been published. Some
of these are based on new information while otlagesfurther examinations of data sets which were
available when GBO-4 was published.

17. With regards to forests, globally the annual ratenet forest loss was halved from 7.3 million
hectares per year in the 1990s to 3.3 million hest@er year between 2010 and 2015. From 2010 to
2015, tropical forest area declined at 58% of tite in the 1990s. Temperate forest area expanded at
rate of 2.2 million hectares per year while bor@adl sub-tropical forest areas showed little nehgha

On a regional basis forest area is expanding irofigjrNorth America, the Caribbean, East Asia, and
Western-Central Asia, but is declining in Centrahérica, South America, South and Southeast Asia and
Africa®. Specifically with regards to primary forests,dsr area has declined by 2.5% globally and by
10% in the tropics over the period 1990-2015

18. Intact primary forests declined 7.2% between 206 2012 as a result of fragmentation and this
rate of loss appears to be increasing. For exathpleate of loss in tropical forests was three $itaeger

in 2011-2013 than in 2001-2083Nearly 20% of the world's remaining forest ishiit 100 meters of a
forest edge and more than 70% are within 1 kilogfetin one assessment of published global tree cover
data, including both forest and forest interioraarebetween 2000 and 2012 the net rate of forestvias
calculated at 3.2% of all forest area. In compari@®% of forest interior area was lost betweerD2atd
2012. One of the conclusions from this study ig tlmsidering forest loss alone does not appragyiat
account for the ecological risk resulting from fraentatio’’.

19. Among the causes of forest lost explored in therdiure have been economic factors,*fiemd
insect pests, sever weather and diséadewrest policies aimed and maximizing profits andustainable
tenure regimes have also been identified as cafiderest l0s¥.

20. A number of studies have attempted to project seimdforest area. For example one study
projected global forest area to 2030 and conclubatiforest area is expected to continue to dedlirne
that the rate of loss will decrease from 0.13%hatlieginning of the century to 0.06% per year 3020
This decline is the result of a decrease in the o&tnatural forest loss and an increase in plafutezbts.
However it is important to note that though therallerate of forest loss in 2030 is projected tosheall

it masks important regional differences and in soeggons forest area is projected to continue diji*

26 Keenan, R. etal (2015). Dynamics of global fbaesa: Results from the FAO Global Forest Resaurce
Assessment 2015, Forest Ecology and Management9352,

27 Morales-Hidalgo, D. etal (2015). Status anddseim global primary forest, protected areas, ardsidesignated
for conservation of biodiversity from the GlobalrEst Resources Assessment, Forest Ecology and iaea,
352, 68-77,

28 Potapov, P. etal (2017). The last frontiers ibd@vness: Tracking loss of intact forest landsesdipem 2000 to
2013.Science Advances 3(1)

29 Haddad, Nick M. etal (2015). Habitat fragmemiatand its lasting impact on Earth’s ecosystemenge
Advances. 1(2)

30 Riitters, K., et al. (2016) A global evaluatiohforest interior area dynamics using tree covaadrom
2000 to 2012. Landscape Ecology 31: 137. httpsi:6dg/10.1007/s10980-015-0270-9

31 Jolly, W. etal (2015). Climate-induced variasdn global wildfire danger from 1979 to 2013, iWat
Communications, 6, 7537.

32 van Lierop, P. (2015). Global forest area distace from fire, insect pests, diseases and sexgather events,
Forest Ecology and Management, 352, 78-88.

33 Brandt, J. S., etal (2017). Effects of natidoadst-management regimes on unprotected forestedfiimalaya,
31-6, 1271-1282.

34 d’Annunzio, R. (2015). Projecting global forasta towards 2030, Forest Ecology and Managem&at,124-
133.
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21. Global mangrove cover was estimated to be 138,80@re kilometres in 2000, less than half of
what it was in 1959. A further study estimated that global mangroveaanas decreased from 170,000
square kilometers to 140,00 square kilometers @twi©97 and 2034Trends in mangrove cover are
generally negative however there is high uncenaimking it difficult to determine rates of losstwvany
significant confidenc€. Further while mangroves continue to be lost the of loss appears to be
declining. Globally between 2000 and 2012, the ddtenangrove loss was estimated to be 0.16% and
0.39% per year. By comparison in the 1980s ratlbosd was estimated at 0.99% per year and in the
1990's it was estimated at 0.70% per year. Howdlvere are regional differences. For example in
Southeast Asia mangrove loss, between 2000 and, 2@k2been estimated to be between 3.58% and
8.08%°. However other studies have estimated the rassfin Southeast Asia to be significantly lower.
For example one study estimated that mangrovetftoes to on average 0.18% per year between 2000
and 2012. Among the main drivers of mangrove loss are wootling for firewood and timber and
clearing for aquaculture.

22. Wetlands have declined by about a 31% between E8idD2008. Further the rate of decline
appears to be consté&tAnother study concluded that in the absence afdmintervention there would
be approximately 29.83 million square kilometreswatlands. However as of 2009 33% of global
wetlands had been |5t

23. Permanent surface water (both inland and coasiafed on satellite images from between 1984
and 2015, is estimated to have declined by alm0f0® square kilometres. A further 72,000 square
kilometres have gone from being permanent to sehsOwer the same period 213,000 square kilometres
of permanent water bodies emerged of which 29,00@re kilometres used to be seasonal. Much of the
increase that has been observed is the resuledillihg of reservoirs. However these global treradso
obscure strong regional variation. For example mbem 70% of the loss in global permanent water
occurred in the Middle East and Central AsiAn addition pressure on the world's inland watgtems

is fragmentation. For example 48% of global rivetuiwne is moderately or severely impacted by flow
regulation and/or fragmentation. The same studstified a total of 6374 large dams that currentlise

and identified an additional 3377 planned or pregodams. Assuming that all planned dams are built
and dams currently under construction are compldigd?2030 93% of global river volume would be
moderately or severely impactéd

35 Polidoro, B., (2014). Global patterns of mangrextinction risk: Implications for ecosystem seed and
biodiversity loss. In B. Maslo & J. Lockwood (EdQoastal Conservation(Conservation Biology, pp3&h
Cambridge: Cambridge University Press. doi:10.10B09781139137089.003

36 Pérez, A, etal. (2017). Changes in organic cagmezumulation driven by mangrove expansion andrdefation
in a New Zealand estuary. Estuarine, Coastal aetf Shience 192, 108-116.

37 Friess, D. A. etal (2014), Variability in mangeochange estimates and implications for the agse#sof
ecosystem service provision. Global Ecology andyBagraphy, 23: 715-725. doi:10.1111/geb.12140.

38 Hamilton, S. E. etal (2016), Creation of a héglatio-temporal resolution global database of cowtiis
mangrove forest cover for the 21st century (CGMHAQ-&lobal Ecol. Biogeogr., 25: 729-738.
doi:10.1111/geb.12449

39 Richard, D. etal (2016). Rates and drivers afignave deforestation in Southeast Asia, 2000-2Pid@ceedings
of the National Academy of Sciences, 113(2), 348-34

40 Dixon, M.J.R., etal (2016) Tracking global charig ecosystem area: The Wetland Extent Trendxinde
Biological Conservation, 193, 27-35.

41 Shengjie Hu, etal (2017). Global wetlands: Ptdédistribution, wetland loss, and status,Scieoic&he Total
Environment, 586, 319-327.

42 Pekel, J etal (2016). High-resolution mappinglobal surface water and its long-term changesufgda540,
418-422.

43 Grill,G. et al (2015) An index-based framewank &ssessing patterns and trends in river fragrtientand flow
regulation by global dams at multiple scales Envinental. Research. Letters. 10 015001
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24. Assessments of grasslands often arrive at differesilt$* as there are various definitions and
classes of grasslarflsand land cover maps generally have a high levelurafertaintff. Globally
agricultural expansion remains a main threat tesslemds, however many high income countries are
experiencing farmland abandonnfénf number of the studies published since GBO-4elfacused on
better understanding grassland trends in spedifimiries including Brazft, Mexicd®, and Mongolié.
These studies generally indicate a decline in taadsarea.

25. An assessment looking at trends in the marine enmient found that trends in habitat
modification, including coral cover loss, mangrdess, change in the cumulative number of marinedwin
turbines, change in cumulative area of the sealpe@rucontract for mineral extraction in internatibn
waters, trends in volume of global container paaffic and in change in the cumulative number of
marine dead zones, suggest that habitat changebmagn increasingly important threat to marine
wildlife®~. For example both dredgitigand bottom trawling can have a range of impacts on the marine
environment depending on how they are carried ndtragulated.

26. For kelp forests and sea grasses there is a higie@®f geographic variations in trends, both in
terms of the magnitude of change and the directore analysis observed that 38% of ecoregions had
declining trends in kelp forests while 27% of egioas showed positive trends and 35% had no
detectable changfe With regards to seagrasses a review of theseystemss in the Western Pacific
region found that in three sites seagrasses waldestat four sites they were declining as a result
nutrient pollution and at three sites they werelidieg as a result of sedimentation. Further twiesst
experienced near complete loss of seagrasses dpunh be recover once sedimentation was rediced

27. Two indicators used in GBO-4 have been updatedesihe report was released. The Wetland
Extent Trends Indéxand the Wild Bird Index for habitat specialistetbshow declines. In addition two

44 Dunn, J. B., etal (2017), Measured extent ofcafiural expansion depends on analysis technigigguels,
Biofuels, Bioproducts and Biorefining., 11: 247—28@i:10.1002/bbb.1750

45 Dixon, A. P., etal (2014), Distribution mappiofworld grassland types. J. Biogeogr., 41: 2003920
doi:10.1111/jbi.12381

46 Congalton, R.Getal (2014) Global Land Cover MagpA Review and Uncertainty Analysis. Remote
Sensing. 6, 12070-12093.

47 Queiroz, C., etal (2014), Farmland abandonntkergat or opportunity for biodiversity conservatfoA global
review. Frontiers in Ecology and the Environmeit, 288—296. doi:10.1890/120348

48 Hermann, J.-M., etal. (2016). Forest—grasslaodi\ersity hotspot under siege: land conversioanteracts
nature conservation. Ecosystem Health and Susiig2¢5):e01224. doi:10.1002/ehs2.1224

49 Pool, D etal (2014). Rapid expansion of cropsaindChihuahua, Mexico threatens declining Northedican
grassland bird species, Biological Conservatio®,274-281.

50 Wang, Z. etal (2017). What is the main causgra$sland degradation? A case study of grasslasysem
service in the middle-south Inner Mongolia, CATEN&0, 100-107.

51 McCauley, D. J. etal (2015). Marine defaunatidnimal loss in the global ocean, Science 347(6219)

52 Victoria L. G. etal (2015) A review of impactsroarine dredging activities on marine mammals, $CIurnal
of Marine Science, Volume 72, Issue 2, 328-340,

53 Clark, M. etal (2016) The impacts of deep-s&zefies on benthic communities: a review, ICESJalof
Marine Science, Volume 73, i51-i69.

54 Krumhansl, Kira A. etal (2016). Global patteafikelp forest change over the past half-centurgc@edings of
the National Academy of Sciences 113 (48) 13783037

55 Short, etal (2014). Monitoring in the WestermiRaregion shows evidence of seagrass decline@with
global trends, Marine Pollution Bulletin, 83(2).84816.

56 Dixon, M.J.R.etal (2016, with updated data) Kkinag global change in ecosystem area: The WetlatdrE
Trends index. Biological Conservation 193, 27-35.
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new indicators, area of tree cover Fdsand Red List Index for forest specialtétboth show trends
negative for biodiversity.

28. Most of the scientific information related to thégget that has become available since GBO-4 was
published is focused on forests. Information oreptiabitats is increasing but is still limited la¢ global
level. However advances in remote sensing are ngarp new opportunities to more effectively monitor
changes in the Earth's ecosystems. Overall thetlitee reviewed for this assessment suggests hbat t
situation is largely unchanged from what was presip reported in GBO-4. Namely that globally the
rate of deforestation is declining but with sigedfint regional variation, that other habitats mamytioue

to experience high rates of decline and habitatallofypes continue to be fragmented and degraded.
Similarly the recent scientific information suggeshat the actions identified in GBO-4 to accelerat
progress towards this target remain relevant.

Target 6:By 2020 all fish and invertebrate stocksl aquatic plants are managed and harvested siatinlegally
and applying ecosystem based approaches, so thdishing is avoided, recovery plans and measuredraplace
for all depleted species, fisheries have no sigaift adverse impacts on threatened species anénalite
ecosystems and the impacts of fisheries on stepksjes and ecosystems are within safe ecologiois]

29. FAO estimated that marine capture production rastevdsen 1950 and 1988 when it reached 78
million tonnes (excluding anchoveta). Between tiige and 2003 marine capture production levelldd of
and between 2003 and 2009 marine capture productioained stable. Since 2010 it has increased and
in 2014 reached 78.4 million tonfits However another study makes use of a wide wagttata and
information sources to derive estimates for alhdises components missing from official reportetada
suggests that marine capture production peake@G@irillion tonnes in 1996, and has been declining
since. This decline is associated with declinesngtustrial catches and to a lesser extent declining
discards, and despite industrial fishing havingagxjed from industrialized countries to the watedrs o
developing countridé%

30. The percentage of fish stocks fished at biologjcalsustainable levels increased from 10% in
1974 to 26% in 1989. Since 1990 the number of stheling fished at unsustainable levels has cordinue
to increase, though more slowly then it has inghst, and reached 31.4% in 2811 ®ther studies have
also suggested declines in the sustainabilitysbfeiies. For example one study estimated thaeptxge

of fisheries below critical thresholds increasefr63% in 2006 to 68% in 20%2

31. A meta-analysis of 4,713 fisheries, representing @ global reported fish catch, found that the
median fishery is overfished but that conditions aighly heterogeneous. Further 32% of assessed
fisheries were found to be in good biological ctindi but not necessarily in good economic condition
The assessment further concluded, based on a bssisausual scenario the continued collapse of many

57 Hansen, M.C., etal (2013). High-resolution glaimaps of 21st-century forest cover change. Seie3¢2(6160),
pp.850-853. Data available online frdntip://earthenginepartners.appspot.com/science-giitil-forest

Heino, M., etal. (2015). Forest loss in proteaeehs and intact forest landscapes: a global asaBi®S

one, 10(10), p.e0138918.

58 Hansen, M.C., etal (2013). High-resolution glaimaps of 21st-century forest cover change. Seie3¢2(6160),
pp.850-853. Data available online frdntip://earthenginepartners.appspot.com/science-gaisal-forest

59 FAO. 2016. The State of World Fisheries and Agltare 2016. Contributing to food security andritiain for
all. Rome. 200 pp.

60 Pauly, D., and Zeller, D. (2016). Catch recarttons reveal that global marine fisheries cat@reshigher than
reported and declining. Nature communications, 7

61 FAO. 2016. The State of World Fisheries and Agiltare 2016. Contributing to food security andritian for
all. Rome. 200 pp.

62 Worm, B. (2016). Averting a global fisheriesatiter. Proceedings of the National Academy of Seien
113(18), 4895-4897.
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of the world’s fisheri8. However the same assessment found that souncdgeraeat reforms to global
fisheries could increase annual catch by 16 milliwtric tonnes, increase biomass by 619 milliorrimet
tonnes and increase profits by 53 billion US$ redato a business as usual scenario. A further meta
analysis of 785 fish stocks found that 56% of stoeke below biomass maximum sustainable yield
(bMSY) and 33% of these are below 80% of bMSY

32. Other studies have examined situations regardingnedisheries in specific areas. For example
one study estimated that in the Baltic Sea, wHegadl fishing is accounted for, actual catches b@g5-
40% higher than report&dwhile another has shown that harvest control riiébe Barents Sea has led
to an increase in cod biom&ss

33. With regards to the marine environment more gegerahe study examined the cumulative
impacts on the marine ecosystem resulting fronirfgstclimate change and ocean and land stressbes. T
assessment found that that 66% of the ocean andof e area under national jurisdiction showed
increased human impact while 5% of the ocean isilygmpacted, 10% has a very low level of impact.
However there have been some signs of improvefent.

34. Other studies have looked at specific marine e¢esys For example one assessment focusing
on the Western and Adriatic regions of the Meditean Sea concluded that all fisheries resourceatare
risk of overexploitatioff. A similar study concluded that global biomassdpiiion in the marine
environment predicted a long-term decline in glabakine catcHi. Given the importance of agricultural
and fisheries productivity to human wellbeing stidnds are a challenge to the prospects for regchin
Aichi Target 14.

35. A variety of research has also been undertakenheneffect of marine protected areas on
fisherieg®. This research shows that marine protected areas khe potential to make important

63 Costello, C. et al. (2016). Global fishery presg under contrasting management regimes. Proggedf the
National. Academy of Science5125.5129

64 Rosenberg, A.A et al., (2017). Applying a Neve&mble approach to estimating stock status of radisheries
around the world. Conservation Letters. Doi: 101/t&nl.12363

65 Beddington, J. R., etal (2007). Current prolslémthe management of marine fisheries. scient&5832),
1713-1716.

66 Kjesbu, O. S., etal (2014). Synergies betweiamatk and management for Atlantic cod fisheridsigtt
latitudes. Proceedings of the National Academyai¢isces, 111(9), 3478-3483.

67 Halpern, B. S. et al. (2015) Spatial and tempdranges in cumulative human impacts on the werntdean.
Nature Communications. 6:7615 doi: 10.1038/ncomS86

68 Liquete, C. etal (2016). Ecosystem servicesagability in the Mediterranean Sea: Assessmestaifis and
trends using multiple modelling approaches. SdierfReports 6, 34162.

69 Galbraith, E.D. etal (2017). A coupled humantikanodel perspective on long-term trends in théglonarine
fishery. Nature Communications 8, 14884.

70 Charles. A. etal (2016). Interactions of aquptmected areas with fishery livelihoods and fgedurity:
concluding discussion: 149-155, In Westlund, L exdk. Marine Protected Areas: Interactions wish&iy
Livelihoods and Food Security. Rome, FAO. FAO Figgeand Aquaculture Technical Paper, 603: 170

Charles, A. etal (2016). Fishing livelihoods as keynarine protected areas: insights from the WBddks
Congress: 165-184. In IUCN-WCPA, ed. The legacyftbe 2014 Sydney World Parks Congress. Aquatic
conservation, 26(2): 255 p

De Leo, G.A. etal (2015). The good, the bad anditiig of marine reserves for fishery yields. Philpkical
Transactions of the Royal Society B, 370: 2014027§.//dx.doi.org/10.1098/rsth.2014.0276

Westlund, L. etal (2017). Marine Protected Areasgeractions with Fishery Livelihoods and Food SgguFAO
Fisheries and Agquaculture Technical Paper, 603:172

Krueck, N. C., etal (2017). Marine Reserve TargetSustain and Rebuild Unregulated Fisheries. Riio®gy,
15(1), e2000537.

Costello, M. J., and Ballantine, B. (2015). Bicelisity conservation should focus on no-take MaReeerves: 94%
of Marine Protected Areas allow fishing. Trendgaology & evolution, 30(9), 507-509.
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contributions to the attainment of this Aichi Biedisity Target. However their overall effect wikpknd

on social, economic, and ecological objectives emttlitions and therefore they may not be an optimal
approach to reaching this target. Ultimately theinefits need to be considered on a case-by-case ba
The issue of marine protected areas is furtherideresd under Aichi Biodiversity Target 11.

36. Other studies have explored means of improvinggiheernance of fisheries. Among the issues
raised has been the need to embed fisheries govarnethin a broader perspective on human rights to
achieve changes in small-scale fisheries managémeéntther one study found that applying sound
management reforms to global fisheries could reawdin annual increase of more than 16 million foetr
tons of fish catch.

37. Four indicators used in GBO-4 have been updateckdine report was released. Three of these
indicators, proportion of fish stocks in safe bl limits®, the marine trophic indékand the Red List
Index for the impacts of fisheri&sall show negative trends. One indicator, Mariten@rdship Council
certified fisheries (tonne%) shows improvement.

38. The scientific information that has become avadatihce the publication of GBO-4 suggests that
the progress towards this target is largely uncedrgom what was previously reported. Similarly tee
scientific literature suggests that the actionsiiified in GBO-4 remain relevant to the achievemeht
this Aichi Biodiversity Target.

Target 7: By 2020 areas under agriculture, aquamgtand forestry are managed sustainably, ensuring
conservation of biodiversity.

39. There has relatively little scientific informatioassessing the sustainability of agricultural
systems at a global level since the publicatiorG&O-4. Much of the recent literature related to the
sustainable management of agriculture has focusetthe use of different agricultural techniques. For
example one study concluded that small-scale hafgisdoration within intensive agricultural landgea
had positive effects on species vulnerable to hadigradatiof. Similarly removing a small percent of
agricultural land from production at field edgesdeate wildlife habitat increased total agricudiur
yields. Relatedly in a study where 10% of croplaras replaced with strips of native plant speciegais
found that it resulted in greater insect taxa rad® greater pollinator abundance, greater naiige b
species richness and a greater abundance of lagdlespof conservation need when compared to fields
which did not have such strips. It was also obgskthat these trips reduced water runoff, greatgasal
phosphorus retention. Overall the effect of thepcstyips was an increase in biodiversity and edesys
services and a modest reduction in crop producéqoal to the land area taken out of crop prodo@étio

A further study found that creating annual flowéips along wheat fields reduced cereal leaf beetle

Boonzaier, L., and Pauly, D. (2016). Marine prdtecttargets: an updated assessment of global meg@ryX,
50(01), 27-35.

71 Pomeroy, R. (2016). A research framework fadlitranal fisheries: Revisited. Marine Policy, 7G3t163.

72 Costello, C. et al. (2016). Global fishery presg under contrasting management regimes. Proggedf the
National Academy of Science, 5125.5129

73 FAO (2016)The State of World Fisheries and Aquaculture 26®d and Agriculture Organization of the
United Nations, Rome.

74 Pauly D, and Watson R (2005) Background andpnegation of the “Marine Trophic Index” as a measaf
biodiversity. Philosophical Transactions of the Rio§ociety-Biological Sciences 360: 415-423.

75 IUCN Red List Indexhttp://www.iucnredlist.org/about/publication/redtlindex

76 Marine Stewardship Council, 20IMSC global impacts report 201MSC, London. Marine Stewardship
Council, 2014MSC Fisheries Certification Requirements. VersioM3C, London.

77 Kremen, C. and M'Gonigle, L. K. (2015). Ediso€hoice: Small-scale restoration in intensiveadiral
landscapes supports more specialized and lessemmtilinator species. Journal of Applied Scien@35602-610.
78 Schulte, L. etal (2017). Prairie strips imprdwediversity and the delivery of multiple ecosystsenvices from
corn—soybean croplands. Proceedings of the Natibcadlemy of Sciences. 10.1073/pnas.1620229114
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density and plant damage caused by these by inicgetite presence of natural enemies to cereal left
beetles. The study concludes that flower stripsmote pest control and could be considered as an
alternative to insecticid&aWith regards to pesticides a study of 946 non-oigarable commercial
farms in France found that in 77% of cases thers m@a conflict between low pesticide use and
productivity. The study further found that pesteidse could be reduced by 42% without having a
negative effect on productivity or profitability iI59% of farm&. This information is also relevant to
Aichi Biodiversity Target 8.

40. Further many studies of traditional farming systemmphasize the importance of enhancing plant
diversity and complexity in farming systems to ie&se yield stability and reduce vulnerability téreme
climatic events. Similarly empowering smallholder farmers to impgoyields and improved economic
gains sustainably has been shown to be an effe€oreexample a study of smallholder farmers inn@hi
found that addressing yield limiting facts involgiragronomic, infrastructural and socio-economic
conditions resulted, in some cases, in yield irs@ddrom 67.9% of the attainable to level to 97%hef
attainable level over a 5 year avefage

41. Research on various approaches to agriculture algeebeen published. For example integrated
crop water management, which combines irrigatidiciehcy improvements, better use of rain water and
other low-tech solutions, has the potential to éfyrgncrease global production and close the water-
related yield gaP. Further there has also been growing work on wiw been termed precision
agriculture, where tools such as machine learrtiage been used for the early identification of plan
diseases weed detectithnHowever the application of such techniques hasameed limited owing to
their relatively high costs

42. The potential benefits of increasing pollinatoreadisity as a means of increasing crop yields has
also been explored in scientific literature pul#dhsince the release of GBO-4. For example a study,
based on an assessment 344 fields in Africa, Asiblatin America of 33 pollinator dependent crops,
concluded that in fields less than 2 hectares yjalas could be closed by on average 24% througtiegre
pollinatiorf®. The issue of pollination is further discussedamdlichi Biodiversity Target 14.

43. There have also been increases in the use of ar@miing which is currently practiced on an
estimated 37.2 million hectares of agriculturaldan 162 countries. However this represents lean th
one percent of global agricultural land in 281JAn assessment of organic agriculture found that i
increased species richness by on averageé®30#ile another study found that they produce ado2@6

lower yields compared with conventional agriculiusat that yields were more profitable and delidere

79 Tschumi, M. (2018). High effectiveness of taddrflower strips in reducing pests and crop plasdge.
Proceedings of the Royal Society B. 282.

80 Lechenet, M. etal (2017) Reducing pesticide wiie preserving crop productivity and profitalylion arable
farms. Nature Plants 3, 17008.

81 Gurr, G.M., etal (2016). Multi-country evidenteat crop diversification promotes ecological imgification of
agriculture. Nature Plants 2, 16014.
82 Zhang, W, etal (2016). Closing yield gaps inr@hby empowering smallholder farmers. Nature, 371-674.

83 Jagermeyr, J., etal (2016). Integrated cropmmaanagement might sustainably halve the glotzal fmap.
Environmental Research Letters, 11, 2.

84 Behmann, J., etal (2015). A review of advanoedhine learning methods for the detection of bistiess in
precision crop protection. Precision Agriculture 89-260.

85 Schieffer, J. and Dillon, C. (2015). The econmeamd environmental impacts of precision agriceltamd
interactions with agro-environmental policy. PremisAgriculture, 16-1, 46

86 Garibaldi, L.A. etal (2016). Mutually beneficipbllinator diversity and crop yield outcomes inahand large
farms. Science 351 (6271), 388-391.

87 Lee, K.S. etal (2015). Measuring the environmalegitfects of organic farming: A meta-analysis wéistural
variables in empirical research, Journal of Envinental Management, 162, 263-274.

88 Tuck, S. L., etal (2014). Land-use intensity #meleffects of organic farming on biodiversityhiararchical
meta-analysis. Journal of Applied Ecology, 51, 745~



Page 12

greater ecosystem services and social beffefitshas also been noted that growers are incrglgsin
turning to certified organic farming systems to yide verification of production methods, decrease
reliance on non-renewable resources, and captgtevailue markets and premium pri€esSimilarly
there has been a growing use of no-till agricultarathods which has been estimated to be used5n 12
million hectares, or about 9% of global arable fAn@oth conservation and organic agriculture
technigues have been found to increase the abuadamd biomass of all soil organisms, with the
exception of predaceous nematodes, compared teotomal systenis However despite the potential
benefits of conservation agriculture, studies héend that it is not widely applied due to limited
economic incentives, particularly for smallholdarrfiers, to do $& Further while the growing use of
organic and no-till agricultural is generally reded as positive, there is no guarantee that suthoae
are sustainable by themselves. One study expldtisgpotential benefits of organic agriculture for
production found that the greater use of organiicaljure in combination with efforts to reduce &o
waste and to reduce consumption and productiomiofiad products could deliver substantial benefits t
food systents.

44, Other studies have explored the conditions whicilifate sustainable agricultural management.
For example an analysis of South American counfioesd that in countries with good conventional
governance, agricultural intensification led toexpanded agricultural footprint while in countriggh
strong environmental governance, agricultural isifezation led to a contracted agricultural fooryi
Scientific literature has also been paying morenditbn to potential nature based approaches for the
sustainable intensification of agricultéfre

45, With regards to forestry, policies related to simstble forest management are reported to be in
place for 98% of permanent forest land, some 1llliomihectare¥. However another studies have
observed that the application of sustainable fonesbagement in low-income and tropical countries is
modes¥.

89 Reganold, J. P., and Wachter, J. M. (2016). @cgagriculture in the twenty-first century. NatlRkants 2 -
1522.
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93 Palm, C., etal (2014). Conservation agriculurd ecosystem services: An overview. Agricultundystems &
Environment, 187, 87-105.

Stevenson, J. R., etal (2014). Evaluating consienvaigriculture for small-scale farmers in Sub-3ahafrica and
South Asia. Agriculture, Ecosystems & Environme,11-10.

94 Muller, A. etal (2017) Strategies for feed therdd more sustainably with organic agriculture. iNat
Communications 8, 1290.

95 Ceddiaa, M. G., etal (2014). Governance, agdticall intensification, and land sparing in tropi€aluth America.
Proceedings of the National Academy of SciencabefJnited States, 111, 20.

96 Rockstrom, J., etal (2017). Sustainable intaxaibn of agriculture for human prosperity andtgib
sustainability. Ambiom, 46-1, 4-17.

97 MacDicken, K. G., etal (2015). Global progremsdrd sustainable forest management. Forest Ecalody
Management, 352, 47-56.
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46. Between 1990 and 2015 the area of planted foresirttaeased from 4.06% to 6.95% of total
forest area, though between 2010 and 2015 theofaterease slowed to 1.2%. This is below the 2.4%
rate of increased that it has been suggested tede®e supply the world's timber and fibre denfand
Most planted forests are composed of native speaelstwenty countries accounted for 85% of the
world’s planted forest area while a different 2@ictries accounted for 87% of roundwood suffily

47. Research published since the preparation of GB@sAdontributed to the understanding of the
relationship between tree diversity and ecosystesduyctivity. For example an assessment of forets da
from 44 countries found that a 10% loss in biodiitgrloss resulted in a 3% decline in productivity,
suggesting that the economic value of maintainitglieersity for forest productivity is more tharvéi
times greater than the global conservation éBsts

48. With regards to aquaculture, it has been estimtidak the fastest growing animal based food
production sector, and in 2016 it provided morenthd0% of the fish consumed globalty
Approximately 90% of aquaculture production takke in developing countries. There is a diversfty
species used in aquaculture practices but it isrgdlg dominated by 35 speci&s

49, One of the main issues in the sustainable managenfi@guaculture is the products being used
as feed. It has been estimated that more than 7@§eloal aquaculture production depends on external
sources of feed. With increasing rates of aquaifpuoduction, feed use is also increasing. Sil0&H 2s
has been growing at an average annual rate of 18r@8Pts expected to reach 65.4 million tonnes (R020
compared to 39.6 million tons in 20%2 Aquaculture feed is currently derived from crapdecrop
byproducts, wild caught fish, fish processing byjutts and livestock byprodu€ts As demand for
aquaculture feed grows competition for these crapd products will also increase, with potential
implications for food securit{f. However over the last few years there have aésmbmprovements to
feeding efficiencies for some aquaculture speaieh sis Atlantic salmon, shrimp and tilapfas

50. Aquaculture has been found to have potential ingpact coastal environments. Some studies
have found that aquaculture has resulted in laedchange, the loss of coastal wetlands, polltffiamd

Sloan, S. and Jeffrey, A.S. (2015). Forest Resasutssessment of 2015 shows positive global trentifobest loss
and degradation persist in poor tropical countfi@sest Ecology and Management, 352, 134.
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increased sensitivity to erosion. Aquaculture h#&so éeen linked to land subsidettée Further
aquaculture has been linked to the introductiowetérinary medicines in water systems. For example
one study estimated that on average 25% of vetgrimedicines used in aquaculture ponds enter the
largest environmefit.

51. Three indicators used in GBO-4 have been updatext she report was released. Two of these,
area of agricultural land under organic productioand area of forest under sustainable managéfent

show positive trends. The other indicator, the WBidd Index for farmland birds, shows a decline. In

addition one indicator, nitrogen use baldficdhas become available since GBO-4 was publishedl, a

shows a trend negative for biodiversity.

52. The scientific information that has become avadadihce the publication of GBO-4 suggests that
the situation is largely unchanged from what waevipusly reported. Similarly the scientific liteva¢
suggests that the actions identified in GBO-4 remaglevant to the achievement of this Aichi
Biodiversity Target.

Target 8: By 2020, pollution, including from excessrients, has been brought to levels that aredattimental to
ecosystem function and biodiversity.

53. Since the publication of GBO-4 a range of literattglevant to this target has been published. As
with GBO-4 most of the available global informatioontinues to focus on the effects of nutrientseréh

is comparatively less global information available other pollution sources. One exception to this i
plastic pollution for which several new studies édépeen undertaken in recent years

54. Without mitigation efforts nitrogen pollution is guicted to rise between 100-150% above 2010
levels by 2058 Estimates suggest that 50% of current nitrogenisisvasted and ends up as pollution
with negative effects on terrestrial and aquatidrenments. Global nitrogen and phosphorus trarigpor
the sea has more than doubled in the twentiethugentespite significant anthropogenic slowing of
waterways, such as through the construction oflsaarad dams which increases nutrient retefioRor
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example in East Asia, many large rivers and thanaries, including the Yangtze ri¥8rthe Changjiang
river'® the Pearl Rivét’ and Sanggou B&Y, are severely affected by nutrient pollution, witbreasing
frequency of harmful algal blooms and growing hyipateas harmful to biodiversity. Similarly estimmat
suggest that anthropogenic nitrogen and phosphssusces (from agriculture and domestic sewage)
outweigh natural sources 5-1 for nitrogen and T6rIhosphorous in the Parnaiba River Delta in Braz
the largest river delta in the Ameri¢as An increasingly important cause of nutrient ptdio in
freshwater and coastal waters is aquacuftiiras it generally suffers from low nitrogen and gblworus
use efficiency?® and can produce nutrient loads 100 to 1000 tingdseh than surrounding tidal wat&fs

55. Most research on nutrient pollution in the teriasgnvironment relates to its effects on grassland
vegetation. There is broad consensus that nutderithment in grasslands generally reduces species
diversity and richne&¥. Both nitrogen and phosphorous are susceptibctamulate in soit¥. Large
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accumulations of nutrients in major agriculturakipa can continue to leach into water for decades,
producing large time lags between regulation afecekeett’. For example despite nitrogen deposition
to peatlands in the United Kingdom falling in retgears, 69% of peatlands were still found to bevab
critical nitrogen levelg®

56. Effects of nutrient pollution on faunal diversity mot as well studied as effects on vegeté&fion
however there seems to be agreement that nitrogeosdion negatively affects fauna across ecosystem
types® by shifting vegetation community structure to ameich favours herbivores with generalist or
nitrophilous diet§* and disrupts food web at multiple trophic le¥&ls

57. In the literature a great deal of attention hambdieected towards means of enhancing nutrient
use efficiency. For example with regards to aquaoelit has been observed that organic aquaculture
releases significantly less nitrogen and phospheelative to intensive methodsand that integrated
multi-trophic aquaculture, systems cultivating rplé species at once, greatly increase nutrient
efficiency. Further it has been shown that adjgstive time of harvest to tidal patterns can redudeent
emissions by 10% without incurring extra costs qoaatulture operatiois. It has also been shown that
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mangroves can act as nutrient sinks for aquactitur®wever with possible negative repercussions on
the mangrovéeé.

58. Possible actions to improved nutrient use efficjeincthe terrestrial environment have also been
explored in the scientific literature. These indughcentivizing crop varietals engineered for lower
nutrient requirement€, implementing modern integrated soil-crop systaamagement which has been
shown to achieve 97-99% of yields from intensivetems while using significantly less fertiliZ&r
using precise nitrogen-use targ&tdbased on specific crop type and rediorand the application of
fertilizer directly onto crops rather than mixedtmthe soil*. Furthermore appropriatly timing fertilizer
application and the use of cover crops has beanrstmreduce nitrogen losses by 30%. Similarlyuke

of woodchips as ground cover exhibited an 80% rexhof nitrogen while wetlands reduced nitrogen
output by 45%2 The recycling of nutrient-rich (particularly pstam-rich) bioresources, such as
manuré® and animal boné&¥ represents a means of reducing nutrient emissiomiée avoiding
unnecessary nutrient use.

59. A further means of reducing the need for nutrigpplization that has been explored in the
literature is to make better use of the nutrierftgctv have accumulated in soils. Nitrogen and phosph
are susceptible to accumulate in séiland it has been observed that large buildups wfemtis in major
agricultural basins can continue to leach into wdte decades, producing large time lags between
regulation and effect seéh As such there is a potential to make better fiseese accumulated nutrients
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in some regiont4’. For example it has been estimated that if Chiaeevo effectively tap its soils’ legacy
phosphorus it could provide 20% of its phosphomeesds over next 30 ye#fs

60. Establishing legislation and policies related tdrieat use has been shown to be effective in
reducing nutrient pollution. For example in the tiRalSea Regulations from the 1980s have stabilised
nutrient load%® however at levels which are still high Similarly the European Union has established
critical loads and regulates nitrogen emissionsciviias been shown the effective in reducing nutrien
pollution',

61. With regards to plastics, various assessments $laan that plastic debris is found throughout
the marine environmefitlt has been estimated that in 2010 275 millionrimebnnes of plastic waste
was generated of which between 4.8 and 12.7 miltimtric tonnes entered the ocean. It is further
estimated that by 2025 the cumulative quantitylastic waste that could enter the ocean from laitid w
increase by an order of magnittfdeOther studies have estimated that the concemtraif plastic
pollution to be on the order of 580,000 pieces guprare kilometre. A substantial proportion of ptast
entering the marine environment originates frongdarivers with population rich catchmefitsWhile
less information is available on the presence aétit in freshwater systems, it has been suggéisétd
the presence and impacts of plastic pollution maybeas prevalent in freshwater environments thin

in the marine environmeft

62. Marine plastic has been found to have various &ffen biodiversity. 340 publications have
documented encounters between 693 species andentebris, 92% of which were related to plastic.
Further 17% of these species were listed as thredt®r near threater€d In addition one study
projected that by 2050 99% of all seabird specidishave ingested plastit. Marine plastics have also
been found in various other species including estag®. Further recent studies have also pointed to the
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negative effect of plastic pollution on coral reefs assessment of 150 reefs in the Asia Pacifioore
found that the likelihood that corals were affedbgddiseases increased between 4% and 89% when they
were in contact with plastic. The study furtheiliraated that 11.1 billion plastic items were foundlie

coral reefs in the region and this could increase further 40% by 2025.

63. One means of reducing the amount of plastic ergehia environment is to institute interventions
to reduce the use of plastic bags. Numerous govamtsnat different scales, have enacted strategies,
including outright bans, partial bans, customergés, taxes and fees related to the use of plaatjs, as
well as regulating the thickness of plastic bagswelver, while there appears to be growing momentum
with regards to the introduction of these typesnefasures relatively little research has been choig

on their effectivenes¥.

64. One indicator used in GBO-4, the Red List indexp@tts of pollution)®, has been updated since
the report was released. This indicator shows aedse. In addition one new indicator, pesticidéstse
has become available since GBO-4 was prepared. indisator also shows a trend negative for
biodiversity.

65. The scientific information that has become avadatihce the publication of GBO-4 suggests that
the progress towards this Aichi Biodiversity Targetlargely unchanged from what was previously
reported. Similarly the scientific literature sugtgethat the actions identified in GBO-4 remairevaht

to the achievement of this Aichi Biodiversity Targe

Target 9: By 2020, invasive alien species and payfsnare identified and prioritized, priority spesiare controlled
or eradicated, and measures are in place to mameglkeways to prevent their introduction and estdbtient.

66. Introduction pathways for invasive alien speciesganerally well identified however it has been
suggested that more attention needs to be devotieéntifying mechanism related to spread of inv@asi
alien species once they have been introduced $@fpmopriate measures can be more easily ¥&ken
For example a review of 22 research articles exagithe dispersal of alien plant species found that
water birds, such as ducks, geese, swans, herahgudls, were common mechanism of secondary
introductiort®. Further even though pathways are relatively waltbwn, there is limited data on the
establishment and spread of spééies

67. A number of approaches to prioritizing potentialdsive alien species have been reviewed in the
literature. Some of these approaches, such as kanrfave been developed in light of specific nagio
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context$®™. Others, such as the Generic Impact Scoring Systhioh scores 12 types of impacts and
associated risks, are more genétalDther more general approaches include relativyeaain potential
which attempts to determine the impact of managémememes and what consequence certain invasive
alien species have on specific environméhtslassifying invasive alien species according e t
magnitude of their impacts, and horizon scanning, which attempts to projectent risks into the future
based on experiences from surrounding and/or cekteironments’.

68. A number of obstacles to the application pest aigllysis schemes have also been identified in
the literature, including the lack of trained pid®nals, the presence of vulnerable biodiversitg,
remoteness of the areas being considered and tisdecation of cultural, economic and social issues
which impact peoplé. Studies have also identified ways to improve #ffectiveness of pest risk
analysis schemes by, for example, ensuring thecmation of local experts, including indigenous
peoples and local communiti€s

69. Studies have also explored different techniquesiaatify invasive alien species. These include
the use of environmental DNA (eDNA) to identify potial invasive species from the DNA of other
known invasive speci€& eDNA has been found in some studies to outperfstandard survey
method$™“. The potential applications of eDNA techniquegluding eDNA barcoding, are increasingly
being recognized and explot&d Other identification techniques based on genatiterial discussed in
the literature include Double Droplet Polymeraseai@liReactiot®, and Dual Loci”. The potential use of
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participatory citizen science in the identificatiohinvasive alien species has also been noteticplarly
given that it is cost and time efficient and candpplied to large are€% For example one study found
that when citizen science was combined with the afsenobile applications or picture identification
sheets participants were 90% accurate in theitifitztions.

70. Research has also been undertaken to better detewhiat types of habitats are more prone to
invasion. For example invasive alien species haenldound to be able to take advantage of artificia
structures in the marine environment, such as daokswave breaks, more so than native spétids
has also been observed that research facilitiesniote areas may be potential introduction pathtffays
Artificial beaches and dunes have also been foongetvulnerable to invasiéfi while artificial water
catchments have been found to be a possible irttiotupathway to the wider environmé&at

71. Much of the research on invasive alien speciesesihe publication of GBO-4 has focused on
techniques for preventing, controlling or eradicgtinvasive alien species. For example the use of
sodium hypochlorite as a means of controlling sgeaivading coral reéfé has been explored as has the
use of sodium hydroxide to treat ship ballast wéberinvasive bactert. Other studies looked at the
effectiveness of other control methods includingf-msetting traps and toxicant-free B#jt and
phytosanitary irradiatidff. Biological control of invasive species is a fumthmethod which has been
explored in the literature. However many studiegehaoted the importance of post release monitoring
programs, and the potential for secondary invasfoam the introduction of biological control agefit
and the need to consider the effect of the biokdgiontrol agent on the ecosystem it is being thioed
to'%. One general observation from the available sifiediterature related to eradication is that #hés
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generally a lack of methods which have been foonidet successful and could be applied to a variety o
species in different taxonomic grodiis

72. One indicator used in GBO-4 related to this tartied, Red List Index (impacts of invasive alien
species) has been updated since the report waseeleThe indicator shows a declthe

73. The scientific information that has become avadatihce the publication of GBO-4 suggests that
the progress towards this target is largely uncedrfgom what was previously reported. Similarly the
information published since 2014 indicates that dbtons identified in GBO-4 to accelerate progress
towards this target remain relevant. Other potémitéions which have been identified in the litarat
include undertaking actions to diversity specistslivere there are gaps for some géfugeater efforts

to identifying secondary invasion pathw&ysidentifying areas at high risk of invasién linking
databases on invasive alien speéiesnd greater efforts to control and contain invasilien species
along trade routés.

Target 10: By 2015, the multiple anthropogenic ptees on coral reefs, and other vulnerable ecosystenpacted
by climate change or ocean acidification are miried, so as to maintain their integrity and funcitngn

74. There has been relatively little scientific inforiiea published on the global status of coral reefs
since the release of GBO-4. However an assessmertiasurface temperatures found that 97% of areas
examined showed rising sea surface temperaturethanthe occurrence of temperatures known to cause
bleaching increased threefold between 1985-19912806-2012. Climate models suggest that this trend
is likely to continu&”. Further by 2050 there is a high probability thadre than half of tropical corals
will suffer a collapse and that the coral reefd teanain will be dominated by those taxa which raest
resistant to pressufés There has also been research to better undergtarektent to which coral reefs
are covered by protected areas. For example tisvated that approximately 27% of the world's tora
reef area are located in protected areas but vgttifisant geographic variatio.
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75. Various regional, national and subnational assest@d coral reefs have also been undertaken.
For example one study concluded that of the camllsrin the Pacific, those in Australia were theste
affected by local threats but that extensive blagchas occurred on the Great Barrier Reef. Fuiither
the Atlantic and Caribbean region coral cover ladler on average 47% over the 27 year period Igadin
to 2012 and that temperature increases have impacted pfaitse Caribbean, such as the Florida
Keys?,

76. Most of the focus in the scientific literature Hasen on the effects of climate change and/or
ocean acidification on coral reefs as opposed ¢oother pressures as specified in Aichi Biodivgrsit
Target 10. One exception to this is research mleteoastal nutrient pollution which has been iified

as one of the major factors contributing to thedase in coral disease and coral bleaéPingffecting
around 25% of reefs worldwiéfé

77. A major focus in resent scientific literature h&geb on increasing the understanding of how coral
reefs respond to warming temperatures and thelityabd recover from disturbanc& For example
some research has found that some corals haveogedetesistance to warming ocean temperatures and
that this adaptation process has been occurrirng $he beginning of the industrial pefdSimilarly, in
places such as the Great BarrierReef, researcfotiad that bleaching events of the past three decad
have been mitigated by induced thermal tolerancereef-building corals but that this protective
mechanism may be lost as a result of increasingé¢eature¥®. Other studies have looked at the effects
climate change and ocean acidification on changaedf dynamics, such behavioural changes in reef
fish®® as well as predation rat® Some studies have also attempted to predict toerence of
bleaching events in the future. For example inlhgen estimated that in some regions annual blegichin
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will begin occurring between 2020 and 2034 and ibbssoonet®® and as a consequence coral rugosity
will decrease dramatically over the next three deg¥.

78. Studies have also been undertaken to explore tb&hplity of restoring or rehabilitant coral reefs
through various process. One approach to corabnagin is the gardening concept whereby coral-
nubbins are farmed in nurseries and then transalar@®@ver 86 coral species and more than 100,000
colonies have been successfully farmed to*t#a#&nother form of restoration is larval seedingwewser
there are questions concerning the long term éffswess of this approach

79. Most of the research related to Target 10 has tetalfocus on coral reefs. However a number of
studies have also explored the negative impaatiroéte change and drought on inland water systéms

80. Three indicators used in GBO-4 have been updatedesthe report was released. These
indicators, percentage live coral caVerglacial mass balan€&and mean polar sea ice extent, all shows
trends negative for biodiversity. In addition twudicators, climate impact index for birds and apéa
mangrove forest covéf, have become available since GBO-4 was publisBeth of these indicators
also show trends negative for biodiversity.

81. The scientific information that has become avaéatihce the publication of GBO-4 suggests that
the situation is largely unchanged from what wasvimusly reported. Similar the scientific infornaati
published since 2014 suggests that the actiongifiéenin GBO-4 to accelerate progress towards this
target remain relevant. Further some studies hantber emphasized the importance of addressingsssu
related to sediment input to coral ré&fshe need to strengthen management respdhasswell as the
need to design and manage marine protected aréasheieffects of climate change in miidFurther,

as mentioned in relation to Aichi Biodiversity Tat@, reducing pollution, such as plastic, couleadjy
reduce the pressures on coral reefs. Actions tohréachi Biodiversity Target 10 for coral reefs and
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closely associated ecosystems were adopted byahie@nce of the Parties to the convention in datis
XI1/23.

Target 11: By 2020, at least 17 per cent of terraktind inland water areas, and 10 per cent of stahand marine
areas, especially areas of particular importancelimdiversity and ecosystem services, are consettveugh
effectively and equitably managed, ecologicallyrespntative and well connected systems of protectss and
other effective area-based conservation measuresjrdegrated into the wider landscapes and seastap

82. It is estimated that protected areas covered 15%eméstrial and inland waters, excluding
Antarcticd®. In the marine environment, 6.96% of the entireascand 16.02% of areas under national
jurisdiction were protectétl. However the World Database on Protected Areastoch these figures are
based does not include complete information onapely protected areas or on areas conserved by
indigenous peoples and local communities. Worknidenway to better understand what would constitute
other effective area based conservation mea&étirard if all information on these areas were inetud
the figures would likely by higher. Further a numloé countries have made commitments to further
expand their protected areas systems, suggesththétsse numbers will increase between now and.2020

83. With regard to the representativeness of proteateds in October 2017 it was estimated that
43.9% of non-Antarctic terrestrial ecoregions ha@ébolof their area covered by protected aéawhile
40.5% of marine areas had more than 10% of the& grotected. However one assessment found that
some terrestrial ecoregions had so little naturademi-natural area left that having 17% of theaaa
protected would not be possitifeIn 2016, 19.3% of key biodiversity areas were plately covered by
protected areas and 19.5% of Alliance for Zero ietibn sites were completely covet®d One
assessment concluded that between 25 and 37%resttél ecoregions had protected area networks of
sufficient size and configuration to maintain cocthaty for median dispersal distances of betweemnd

100 kilometers. For protected areas globally, betw@.5% and 11.7% are considered ‘well-connected’
for the same range of median dispersal distafices

84. With regards to management effectiveness, as 05,20dly about 21% of Parties to the CBD
have completed management effectiveness evaluatiaideast 60% of their protected aféasurther a
study evaluating 722 protected areas sites withtipheilmanagement effectiveness assessments, found
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221 UNEP-WCMC and IUCN (2017b) Marine ProtectechetdOn-line], [December, 2017], Cambridge, UK:
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that almost 70% showed an improvement in managewtafe about 25% had decrea®¥gdn the marine
environment an assessment of 218 marine proteotad axploring the relationship between management
processes, fish populations and ecological effemiad that many marine protected areas failed to be
meet thresholds for effective and equitable managénwhile 71% of the marine protected areas were
found to have positive effects on fish populatioti'e results were high variable. The provision of
adequate staff and financial resources were foormbtthe highest predictor of conservation impait)
adequately resourced marine protected areas hawdrgmes greater ecological effects than thosermmaar
protected without sufficient resouré&sResearch has been undertaken to develop indicatdie able to
better assess and track management effectivéhess

85. In recent years there has been an increase iruthear of protected areas with shared or private
governance or being governed by indigenous peaptesiocal communitié®. Protected areas which
consider social issues in their design and managemaften have more positive conservation
outcome¥? However there have been relatively few assessmeithe social impacts of protected
area¥®

86. Two indicators used in GBO-4 have been updatedesihe report was released. Percentage of
marine and coastal areas covered by protected amdgercentage of terrestrial areas covered by
protected ared¥, both show positive trends. In addition the intcapercentage of key biodiversity
areas covered by protected areas, which was ndtingeBO-4, has a positive trend as well.

87. There has been significant progress towards tlénatent of this target since it was adopted and
the commitments that have been made by Partiesestugtat progress will continue to be made between
now and 2028° Overall the scientific information that has beepavailable since the publication of
GBO-4 suggests that progress towards this targeéargely unchanged from what was previously
reported. Similarly the scientific literature sugtgethat the actions identified in GBO-4 remairevaht

to the achievement of this Aichi Biodiversity Targe

Target 12: By 2020 the extinction of known threatespecies has been prevented and their consensitibus,
particularly of those most in decline, has beenroapd and sustained.

88. While significant data gaps and time lags remaichiABiodiversity 12 continues to be one of the
Aichi Targets for which the most information is dahble. Since the publication of GBO-4 numerous
publications related to species extinction and eoration status have been published. Many of these
have focused on more detailed assessments of iodicalated to conservation status. For example, a
the global level, an assessment of Red List Indéorination for vertebrates from 1988-2008 found tha
more than 50% of the global deterioration in thesssvation status of birds, mammals and amphibians
the Red List Index was concentrated in less tharofléte world’s surface area, 4% of its ecoregiand
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4% of countrie¥®. An analyses of range contraction, based on irdtion on 27,600 vertebrate species
and information on extinctions between 1900 anb201177 mammal species, concluded that the rate of
population loss in terrestrial vertebrates is arely high with 32% of species decreasing. Furttighe

177 mammal species assessed all have lost 30% @ aiaheir range while 40% have undergone
population declinég.

89. In addition to global studies on trends in spedesservation status and extinction there have
also been a range of publications examining theseomtion status of specific species. For example a
assessment of plants based on a Sampled Red Hiesx (BRLI) found that more than 20% of plant
species assessed are threatened with extinctiost Meatened plant species are found in tropeal r
forest where the greatest threat to plants is &bbinversion resulting from livestock and agriaerdt and

the harvesting of natural resources. Gymnosperngs (®nifers and cycads) are the most threatened
group. However a third of plant species considdrad yet to be assessed or are so poorly known that
their threat status could not be asse®¥%eHurther an assessment of trends in pollinatomdothat
pollinating bird and mammal species are deteriogath status with on average 2.5 species per year
moving one Red List category closer toward extorctbetween 1988 and 2012. This represents a
substantial increase in the extinction risk acrbdés group of speciés. Also while the conservation
status of bats improved from 1985 to 2000 as hudisturbances to roosting sites were reduced, it the
declined sharply (7%) by 2015 due principally tcetits from white nose syndrome and wind eriétgy

90. There is comparatively less information on maringinetions compared to terrestrial ones.
However a study looking extinction rates in marmel non-marine species found that for the bestextud
taxonomic groups on average between 20 and 25%egafes are threatened with extinction regardless of
the realm they inhal3it

91. A number of studies have focused on extrapolatungeat extinction and conservation status
trends into the future using various scenarios raodels. For example an assessment based on spatial
distribution models with historical and projecteefatestation suggest that between 36% and up to 57%
of all Amazonian tree species are likely to qualfy globally threatened under International Union f
Conservation of Nature (IUCN) Red List criteria B§50. This would increase the number of threatened
plant species on Earth by 229 Similarly under different climate and land usemte scenarios and
assuming a business as usual scenario it was thabgopulation abundance of terrestrial carnivare
ungulate species declined by between 18-35% whil@ation increased from between 8 and 23% by
2050. However an alternative scenario, one in whielat consumption per capita is limited, wastéhen t
agricultural production chain is reduced and whess energy-intensive lifestyles are adopted, reguh
reductions in extinction risk and population loé§es-urther a meta-analysis of 131 published papers
projecting the impacts of climate change on speeiginction concluded that as temperature rise
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extinction risk will accelerate. The proportion giecies that could go extinct as a result of ckmat
change will increase from 2.8% at present to 5.2%h v 2°C post-industrial temperate rise. If
temperature increase reaches 3°C extinction rigstignated to increase to 8.5%. While if tempegstur
rise by 4.3°C climate change will threaten up té6l@ species. Extinctions were predicted to be dsgh
in South America, Australia, and New Zealand andewet found to vary by taxonomic grétfp

92. Scenario studies have also been undertaken foifispeoosystems. For example an assessment
of the Brazilian Cerrado found 46% of native vetjetacover has been lost and that less than 20%
remains undisturbed. Under a business as usuahrsgahis projected that 31-34% of the remaining
Cerrado would be lost by 2056 and that this woulddbabout the extinction of approximately 480
endemic plant species. However an alternative sitenane where a mix of policies to reconcile
agricultural expansion, conservation and restanatamuld allow for the regions projected increase i
crop and beef production without further loss t® @erradé®.

93. Two indicators used in GBO-4 have been updatecedine report was released. These indicators,
Red List IndeX®and the Living Planet Index, both show trends riegdor biodiversity.

94. A review of the scientific information that has bewe available since the publication of GBO-4
suggests that the situation is largely unchangedh fivhat was previously reported. Namely that
conservation status is worsening globally and ghabally there has been no meaningful change in the
rate of extinction. While there have been someorei national and local successes, on the whole
species are increasingly at risk of extinction #mslworld community is not currently on track tach
Aichi Biodiversity Target 12.

95. The scientific literature that has been publishiedes2014 suggests that the actions identified to
accelerate progress towards this target in GBQ¥haie relevant. In addition there is increasing ewicke

that it is possible to improve the conservationustaf species. For example it has been estimbseskd

on IUCN Red List data from 1996 to 2008, that ia #bsence of conservation action at least 148epeci
would have deteriorated by one Red List Categonf, ®hich would have been listed as extinct orreotti

in the wild*. The same assessment noted that while some sfeciefited from highly targeted actions
most benefited from conservations actions, suchhalsitat protection, more generally. Since the
publication of GBO-4 a number of publications haeted to the need to enhance monitoring systems for
species. For example an assessment based on theREE List noted that unless funding is scaledwp b
2025, 83% of Red List assessments would be out@ateddhe average age of assessments will be above
30 year$® Similarly a set of priority regions has been iifead to help assess the conservation status of
fresh water fisH®.

Target 13: By 2020, the genetic diversity of calidd plants and farmed and domesticated animalsofmdld
relatives, including other socio-economically adlwae culturally valuable species, is maintaineddsstrategies
have been developed and implemented for minimgenegtic erosion and safeguarding their genetic itz
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96. In situ conservation networks should be able tawapa large proportion allelic variation of
cultivated plants. However they are less likelycapture rare variatiof®& Further while genetic erosion
has and continues to occur worldwide, a large amobtircrop diversity is still retained in developing
countries by smallholder farméys

97. With regards to ex situ plant conservation, ov&5Q,gene banks have been established. These
banks maintain approximately 7.4 million accessf@nslowever it has been estimated that only between
28% and 38% of threatened plans have five popuigtio ex situ collectiod¥. Crop wild relatives are
estimated to only represent between 2 and 18% a#samn¥*. Some specific crop wild relatives that
have been identified as being under representedliections and at risk are sweet pot&fgpotaté* and
eggplant®”. One issue which has been identified as possibitacle to the conservation of crop wild
relatives is that it is often unclear if they fathder the responsibility of the conservation oriadture
communitie%®,

98. Protected areas also contain crop wild relativesigver protected areas are rarely established for
this purpose and are therefore conserved passiglguch these species are rarely subject to nrorgto
and management interventiéiis

99. In addition to ex situ and in situ conservatioruess several studies have been published since
GBO-4 exploring how different techniques can beduse better identify, catalogue and store genetic
information. For example advances in DNA sequendbrenabling the more efficient sequencing of crop
wild relatives and is enabling their use for cragprovements®. Similarly advances in next-generation
DNA sequencing (NGS) technology has facilitated skguencing of diverse crop genomes as well as
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facilitated the association of different genetiits to crop trait§>. Further DNA sequencing platforms
are continuning to improve as are software programfor assessing genetic diversity

100. With regards to farmed and domesticated animaksietlis a general trend towards reduced
genetic variation both in and across bré&dBurther a general observation from the literasirggests
that the institttional frameworks and capacity tarage animal genetic resources needs to be enfidnced
However globally, national gene banking effortsdnancrease.

101. While there are few recent global studies on tleust on farmed and domesticated animal
genetic diversity a number of assessments at gierr@ and national scale have been undertaken. For
example one assessment concluded that in Afrieastibck genetic resources are at risk as a resofted
uncontrolled corss breeding and domestic breedsghgliaced with exotic ones. While more than 15
indingenous cattle breeds have been named in Affnese breeds remain largely uncharactetizeld
addition genetic information has been collected donumber of species from various countries and
regions, including cattle in Afriéq, chicken in Omat® and in the African, Asian and European
regions®, goats in Asi#° and sheep in South Afri€a and ltaly’2 Further it is anticipated that, much
like for crop and crop wild relatives, that the servation farmed and domesticated animals will fiene
from advances made in next-generation DNA sequgntiowever this technology will need to become
more readily available for it to reach its full patiaf™

102. Two indicators have become available since 2014tadlto this target. The first of these, the
number of plant genetic resources for food andcatjtire secured in conservation facilittésshows an
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increase, while the other, the Red List index foldwelative of farmed and domesticated spé&ies
shows a decline.

103. A review of the scientific information which hasdoene available since the publication of GBO-
4 suggests that the progress towards this tardatgsly unchanged from what was previously repbrte
Further the scientific literature that has beenlipbbd since 2014 suggests that the actions idetid
accelerate progress towards this target in GBOwaie relevant. Additional possible actions idestifin
the literature include increasing awareness amasigypmakers of the role of genetic resources in
climate change adaptatf®®h and the need for better information sharing systéor genetic resourcés

Target 14:By 2020, ecosystems that provide essemstigices, including services related to waterd @ontribute to
health, livelihoods and well-being, are restoredlaafeguarded, taking into account the needs ofemom
indigenous and local communities, and the pooranderable.

104. Aichi Target 14 is a broad target. This makes a&isgsprogress towards its attainment
challenging. Further, progress towards its attamnig interrelated with progress towards other Aich
Biodiversity Targets, including targets 5, 6, 7, 10, 12, 13 and 18. As such information on theymss
towards these targets can also inform progressrttsavsichi Target 14.

105. A recent assessment using a set of 21 indicataedeto 13 different ecosystems services found
that 60% of the indicators related to ecosystenefisnhad positive trends while 86% of state intlica
showed a decline. The assessment concludes thathhe been no overall progress in reaching Aichi
Target 14,

106. With regards to the marine environment, the OceealtH Index, which measures changes to ten
societal objectives related to ocean health, irse@aby one point between 2012 and 2013, a small
positive change. At the country level scores, oarage improved by 0.06 poifits Other studies have
looked at specific marine ecosystems. For exammeassessment focusing on the Western and Adriatic
regions of the Mediterrnean Sea concluded thdishiéries resources are at risk of overexploitatioA
similar study concluded that global biomass praducin the marine environment predicted a long-term
decline in global marine catth Given the importance of agricultural and fishegpeoductivity to human
wellbeing such trends are a challenge to the pabsger reaching Aichi Target 14. Information relétto
fisheries is further addressed under the sectidhishote dealing with Aichi Biodiversity Target 6

107. Mangrove ecosystems have received considerabl&iattén the scientific literature. Mangroves
provide a range of ecosystem services and as sagbaaticularly relevant to Aichi Target 14. As adt
under Aichi Biodiversity Target 5, mangroves aredicline globally. Such declines can have various
effects. For example one study on the Matang MamgFmrest Reserve (MMFR) in Peninsular Malaysia
found that ecosystem services, including cocklepetion, are declining and that pressures on specie
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such as migratory birds, are increasing as a resultangrove loss and degradation. These presauges
largely the result of wood harvesting and charpoatiuctiori®

108. Another issue relevant to Aichi Target 14 exploirethe literature is freshwater. One assessment
of global freshwater ecosystems estimates that 82%e world’s population relies on upstream areas
which are highly threatened for water servicessdme countries, such as China and India the pagent
could be as high as 88%. Developing countries argcplarly vulnerable to this threat as they oftack

the means to construct infrastructure that canaeduater related thredts A second study looking
specifically at protected areas reached a simibacleision. It estimated that on a global scale 8%
downstream communities that rely on freshwater frgratream protected are using water that is under
threat®. Studies related to the provision of freshwatemhalso been undertaken at the national level. For
example a study examining wetland degradation inlddascar concluded that overexploitation, climate
change, invasive species and other human distugbaisccausing freshwater habitat loss with related
impacts on species abundance and divéfsity

109. Ecosystem services provided by soils have also les@amined in the scientific literature. A
global assessment on soil health indicates thatesosion affects mostly Asia, Sahel, Central Arceeri
and Africa®. However pressures on soil are widespread. Fompbeaan assessment of soil in the
European Union concluded that, soil erosion and lexensification as a resulting from urbanization
have resulted in the loss soil functiéfis

110. Work has also been undertaken to determine théamethip between diversity and the provision
of ecosystem services. For example a study of lgradplants indicates that 84% of 147 grasslandtpla
species considered in 17 different biodiversityeripents promoted ecosystem functioning. Further th
different species promoted ecosystem functioningifferent ways, at it different periods of timedan
under different circumstances. The study ultimataigcludes that more species are needed to maintain
ecosystem functions and services then have begiopsty suggestett.

111. A further ecosystem service which has receivediderasble attention is pollination. Pollinators,
pollination and food production was the focus ofde thematic assessments undertaken by the
Intergovernmental Science-Policy Platform on Biedsity and Ecosystem Servig8sAmong the key
messages of that assessment was that between8pandent of current global crop production depends
on animal pollination and that wild pollinators leadecline in occurrence and diversity at local and
regional scales. Other studies have found thatdikiersity of pollinators and pollination services,
decrease with the intensification of agricultefteAs two-thirds of the world’s major food crops are
pollinator-dependent, agriculture intensificatioraynlead to adverse effect on yields. Conversely the
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increasing wild insect pollinator richness and atante was found to result in high and more contiste
crop yield$”™. However a further study has shown that achieairi% pollination threshold in a single
site requires on average 5.5 bee species but Yieataolarger region 55 species were needed. Thiy stu
ultimately concludes that providing crop pollinatin natural systems must increase by an order of
magnitude when compared with field experim&hats

112. A number of studies have been published since dlease of the fourth edition of the Global
Biodiversity Outlook examining the impacts of humauinerability and health resulting from various
forms of biodiversity loss. For example one stuniyrfd that the Mediterranean Sea’s capacity to geovi
and supply coastal protection is declirtfigSimilarly in Southern Spain there has been arembs
increase in coastal hazards, including floodingreline erosion, storm surges and sea level rs@ a
result of land use change associated with urbaaizand tourism.

113. With regards to human health, deforestation has lassociated with a range of health issues
including malaria transmission and increased mialdbad in water bodies. For example in Cambodia,
an assessment found that each 10% loss in forstas associated with an increase of about 14b&in
incidence of diarrhea in children under 5 yearsagé. In contract a 10% increase in protected area
coverage was associated with a 3.5% decreaserimai@?** Medicinal plants, an important element of
human health in some countries, has also receittedtioan in the literature. For example a study of
medicinal plant use in Lingshi, Bhutan found thatne plant species have been highly exploited as
international demand has increased. This in tumrbaulted in illegal harvesting practi€&sSimilarly a
study examining medicinal plans in China estimdbed 603 are threatened, 44 are critically endatyer
189 are endangered and 370 and vulnetdbl&here has also been research linking the impfaetiman
activities to microbiota and human and ecosysteafiti&.

114. Two indicators related to this target have beeratgatisince 2014. Both indicators, the Red List
Index for pollinator species and the Red List Inftxspecies used for food and medicine show deslin

115. Overall the information that has becomes availabiee the publication of the fourth edition of
the Global Biodiversity Outlook suggests that AiBiddiversity Target 14 is not currently on trackite
reached. However the amount of information rembmied, particularly with regards to cultural issu
and issues associated with the needs of womenhengdor and vulnerable. The fourth edition of the
Global Biodiversity Outlook identified a range oftimns which would help to accelerate progress
towards this Aichi Biodiversity Target. The infortitm that has become available since the publinatio
of GBO-4 indicates that these actions remain reieva

Target 15:By 2020, ecosystem resilience and th&ibotion of biodiversity to carbon stocks has besthanced,
through conservation and restoration, includingtogation of at least 15 per cent of degraded eciesys, thereby
contributing to climate change mitigation and adatjmin and to combating desertification.
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116. The scientific literature on restoration, carboqusestration and ecosystem resilience published
since the release of GBO-4 has addressed a rangguet. Various case studies looking at the affaot
approaches to restoration activities in specificaimns have been prepat®dOthers have further
advanced the understanding of different restoratexhnique¥® and/or the conditions under which
restoration is most likely to be succes¥fuHowever despite the large amount of researcthisrstibject
relatively little focuses on the global scale.

117. Recent literature suggests that land degradati@etafabout 1.5 billion people, out of these 250
million people reside in drylands and about ondidnil people in over 100 countries are at ¥sk
Globally the main drivers of land degradation atenhn in origin and include wetland reclamation,
construction, overexploitation of biological resces, and environmental pollution.

118. There are various estimates of the amount of degradeas globally, in part owing to different
ways in which degradation has been defined. Fomelait has been estimated that two billion hestare
of the world’s deforested and degraded forest |laimatgain opportunities for restorati®h Specifically
with regards to peatlands, a major carbon sinkrapmately 15 million hectares are degraded or leiab
for restoratioff?,

119. Numerous studies have documented national resiorptdjects, some of which are undertaking
restoration activities on a significant sééleHowever since GBO-4 has been published therebbas
limited new information on the scale of restoratiactivities globally. An exception to this is an
assessment of river ecosystem which found thaethas been an increasing trends towards the removal
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of dams in some countries. For example in the Wn8&ates more than 1200 dams have been removed
mostly within the last two decad&s

120. Various studies have provided further insight ® bienefits of restoration actions. For example a
global meta-analysis indicated that the restoradibdegraded systems enhanced overall biodivelsity
4496°¢. Similarly in forest restoration, revegetation elecated recovery of species richness and
compositiod”. In wetland ecosystems restoration was found toaece the diversity of vertebrates,
vascular plants, and terrestrial and aquatic iebedtes, but it had no significant effect on
macroinvertebrate diversify. There are also potential benefits to soil he&dtltowing afforestatioff®
while an assessment found that the restorationgofeaosystem is usually successful for enhancing
biodiversity and the supply of ecosystem servidherathan agricultural producti$if

121. The benefits of natural restoration has also begsloexd in the recent scientific literature. For
example an assessment of above ground biomassforet sites in the neotropics found that secondar
forests are highly productive and resilient. Thegrevalso found to act as carbon sinks and increased
water availability**. A similar study concluded that secondary forasthe Latin America Tropics, over

a 40 year period, either through natural regeranair assisted regeneration, could sequester anramo
of carbon equal to that generated from fossil fise and industrial processes throughout Latin Acaeri
between 1993 and 2014 However another study, based on twelve yearaitellte data, suggests that
tropical forests are a net source of carbon assaltr@f deforestation and forest degradation and
disturbancé:.

122. Restoration has also been identified as a potemdiairal solution to climate change. For example
a study found that a combination of 20 conservatiestoration and improved land management actions
could increase carbon storage and/or prevent goesehgas emissions. These solutions could accéunt o
37% of the carbon dioxide mitigation needed betwsam and 2030 to have a more than 66% change of
keeping warming below two degrees Celsius. Theysalgo concludes that these actions would have
additional benefits including improved soil health¢creased habitat, better water filtration anddo
buffering and enhanced resilief¢e

123. The cost of ecosystem restoration vary with theitaaland technique employed. It has been
estimated that the cost of wetland restoration edrigom $6177 (2013 US dollars) per hectare to $160
618 per h#®. Similarly synthesis of 235 studies of coral reef, seagraasgmove, saltmarsh and oyster
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reef restoration projects from around the worldnidahat the median and average costs of restorieg o
hectare of marine coastal habitat was between OS®8 and USD$ 1600000 respectiv&lyHowever it

has also been estimated that the ecosystem réstoeatd reclamation industry generates 126,000 jobs
and approximately 9.5 billion dollars in annual ergiture. Indirectly it has been estimated to gateer
15 billion dollars in annual expenditure and ano®f&000 job%".

124. A review of the scientific information which hasdogne available since 2014 suggests that
progress towards this target is largely unchangeuh fiwhat was previously reported in GBO-4. Further
the recent scientific literature suggests thatatttéons identified in GBo-4 to accelerate progtesgards
this target remain relevant. However there is algwowing body of information on actions which abul
be taken to improve restoration techniques and&ffness. These include having a greater empbasis
monitoring the effects of restoration activifi€sthe need to consider appropriate time sédleand
tailoring the goals of ecosystem restoration t@bke to deal with changing climatic conditions. ther
some studies have explored the positive role oEliaipn in promoting restoratiéd and the positive
impact that creating multi-sectoral coalitions artperships can have in supporting restor&tion

Target 16:By 2015, the Nagoya Protocol on Accesadpetic Resources and the Fair and Equitable Sigaof
Benefits Arising from their Utilization is in for@nd operational, consistent with national legigiat

125. The fourth edition of the Global Biodiversity Outlo concluded that, as the Nagoya Protocol on
Access to Genetic Resources and the Fair and Btpisharing of Benefits Arising from their Utilizan
entered into force on 12 October 2014, that thigeiawas met. As of January 2018 105 Parties to the
CBD have ratified the Protocol and actions contittube taken to support its operationalization ghess

in the attainment of this target is not readily illde from the scientific literature however upetht
information on the operationalization of the Pratowill be presented and discussed during the sgcon
meeting of the Subsidiary Body on Implementationthie context of assessment and review of the
effectiveness of the Nagoya Protocol.

Target 17:By 2015 each Party has developed, adogea policy instrument, and has commenced implténgean
effective, participatory and updated national biggtisity strategy and action plan.

126. The fourth edition of the Global Biodiversity Outlo concluded that national biodiversity
strategies and action plans were expected to hdaice for most Parties by 2015. However by the
December 2015 deadline for the target only 69 &arthad submitted an NBSAP prepared or
revised/updated after the adoption of the StratBtan for Biodiversity 2011-2020. As of January 201
151 Parties have submitted NBSAPs since COP-10pfl@®ich takes the Strategic Plan for Biodiversity
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into account. Information on progress in the attant of this target is not readily available frohe t
scientific literature however updated informatiom e development and implementation of NBSAPs
will be presented and discussed during the secawling of the Subsidiary Body on Implementation.

Target 18:By 2020, the traditional knowledge, inatians and practices of indigenous and local comities
relevant for the conservation and sustainable ddaatliversity, and their customary use of biol@jiesources,
are respected, subject to national legislation aglévant international obligations, and fully integed and
reflected in the implementation of the Conventidth the full and effective participation of indigaus and local
communities, at all relevant levels.

127. Several studies have noted that there appears t deneral decline or erosion of traditional
knowledgé® however there have been few studies documentiogygss towards this target at a global
level. Numerous studies have document specific plesrof how the traditional knowledge, innovations
and practices of indigenous peoples and local comitires could be strengthened in relevant national
legislation and international obligations, suchglbal patent systerftéor in combating biopiracy. Other
studies have documented experiences in specifionrggsuch as South A&aand Africd®. Various
studies also document means in which traditionawtaedge can be applied to ecosystem management
and conservaticff.

128. While there is growing documentation on the potnalue of traditional knowledge, it has been
noted that that there is a lack of communicatiotwben indigenous peoples and local communities and
the scientific communif§’. For example it has been noted that global asse#srof biodiversity often do
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not take into account local and traditional knowgeéf. This is despite their being numerous example of
how bringing traditional knowledge together withiesice can lead to constructive solutions to various
challenge®® as well as result in policies which are more tatbto on the ground realit®s However an
one example which is counter to this general tisrnitle conceptual framework of the Intergovernmienta
Platform on Biodiversity and Ecosystem Servicescwhigives explicit consideration of diverse scieatif
disciplines, stakeholders, and knowledge systemstjding indigenous and local knowled@ge

129. With regards to the integration of traditional kriledge in the operations of the Convention, it
has been observed that countries often includeractielated to the respect and integration of ticawil
and local knowledge in their NBSAPs but that pgstiion mechanisms are limitétl Further it is has
also been observed that there is often limited dgp#o meaningfully engage indigenous peoples and
local communities in policy decisiofis

130. A review of the scientific information which hasdoene available since 2014 suggests that the
situation is largely unchanged from what was presfip reported in GBO-4. Further the recent scientif
literature suggests that the actions identifiedGBo-4 to accelerate progress towards this targetire
relevant.

Target 19:By 2020, knowledge, the science basdemiuhologies relating to biodiversity, its valusjctioning,
status and trends, and the consequences of itsdossmproved, widely shared and transferred, apglied.

131. The scientific articles referenced in this notei¢ate that the amount of biodiversity information
available is increasing at a rapid pace. Thesel@stimply that progress is continuing to be maxeatds
the attainment of this target and it is clear thighificantly more biodiversity information is aletble
today than when Aichi Biodiversity Target 19 wasggigtd, though gaps remain.

132.  While the amount of biodiversity information is reasing there has been less progress in widely
sharing this information and in applying it to pgli decisions. However there has been research
undertaken to help address this. For example resdss been undertaken on methodologies for the
transfer of knowledge on biodiversity managemenfiexperts to citizens, including by using toolstsu
network analysi§*, the development of observation netwétkas well as by better understanding how
people perceive biodiversity informati®n Similarly there has been work to better docuntgpés of
knowledge which have tended to receive less atteritom the scientific community, such as traditibn
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medical knowledg® and knowledge related traditional medicinal pl&htdn addition a range of
research has been carried out to develop methaddditer collecting and cataloging biodiversity
information. This includes work related to DNA bading*®. Given the current limitations in some
biodiversity rich countries in relation to biodigély monitoring studies have also been undertaken t
better understand capacity building né&dshile other studies have attempted to evaluatefuhding
needs associated with maintain different consarmatnowledge products.

133. Two indicators used in GBO-4, number of biodivgrgiapers publishétt and the number of
species occurrence records in the Global Biodityelsiformation Facility*, have been updated since
2014. Both indicators show increases. In additisa indicators not used in GBO-4, the species status
information indeX** and the proportion of known species assessedghrthe IUCN Red List>, have
become available since GBO-4 was published. Bothexfe indicators show positive trends.

134. The information that has become available sincepthgication of GBO-4 suggests that progress
towards this target is largely unchanged from whas previously reported. The amount of biodiversity
knowledge available continues to increase and wihibgress has been made in sharing and applyigag thi
knowledge more efforts are needed in this regandthEr the recent scientific literature suggesét the
actions identified in GBO-4 to accelerate progtesgrds this target remain relevant.

Target 20:By 2020, at the latest, the mobilizatiérfinancial resources for effectively implementihg Strategic
Plan for Biodiversity 2011-2020 from all sourceadan accordance with the consolidated and agre®agss in
the Strategy for Resource Mobilization, should éase substantially from the current levels. Thigeawill be
subject to changes contingent to resource needssas®gents to be developed and reported by Parties.

135. The fourth edition of the Global Biodiversity Oublo concluded that there was insufficient data
to report with confidence on progress towards tlbilization of financial resources from all sources
However, based on the data that was available $t @eancluded that further efforts will be needed to
significantly increase the financial resources,nfrall sources, for effective implementation of the
Strategic Plan for Biodiversity 2011-2020 (Targe}. Bince the publication of GBO-4 the Conferente o
the Parties has put in place a financial reportimezhanism which will provide information relevant t
the assessment of progress towards this targetntation on progress in the attainment of thisearg
not readily available from the scientific literatunowever updated information on resource mobitrat
will be presented and discussed during the secaeeting of the Subsidiary Body on Implementation.
Further two indicators used in GBO-4 have been tgatisince 2014. The indicators, official developten
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assistance provided in support of the CBD objesti¥and funding provided by the Global Environment
Facility, both show positive trends.

VI. Conclusions

136. A variety of scientific information relevant to thaichi Biodiversity Targets has become
available since the publication of the fourth emtitof the Global Biodiversity Outlook. This infortien

has furthered out understanding of various issedstad to biodiversity, including approaches and
methodologies to conservation and sustainable ludeas also further out understanding of different
biological processes and the ways in which sodiegracts with and impacts biodiversity. Howeves th
information does not easily lend itself to an updatassessment of progress towards the Aichi
Biodiversity Targets. Further many of the studiesigwed in this note use different definitions and
methodologies, making a direct comparison betwbein tonclusions difficult if not impossible.

137. For a number of the Aichi Biodiversity Targets #néras been relatively little information which
has become available in last four years. This iquéarly the case for those targets which addsesso-
economic issues, such as Aichi Biodiversity Tardetd, 3, as well as Aichi Biodiversity Target Tis
gaps points to the need to encourage the greatelvament of the social sciences in helping to ssse
progress towards the targets.

138. Of the 44 indicators reviewed in this note 18 shiwends which could be considered positive
for biodiversity. The remainder were negative. éflithe 18 indicators showing positive trends relate
the responses Parties are taking to conserve atairgably use biodiversity. The 26 indicators shaywi
trends negative for biodiversity were related te #tatus of biodiversity, the pressures on it drel t
benefits it provides. This information suggeststegmorted previously in GBO-4, that while the rasges

to biodiversity loss are increasing, biodiversgtycontinuing to decline.

139. In most cases, the information that is availablesdnot suggest that there have any significant
changes to the assessment of progress towardsttdiermraent of the Aichi Biodiversity Targets as
presented in GBO-4. However it is important to ntitat while this review has focused on research
published after 2014, many of the data sets andrrirdtion these publications are based on were
collected prior to this. Therefore there may beetiags between when information on observable @gng
are collected and when this information is publiHgimilarly most biological systems require relaly
long period of time to respond to change. Thereitoienot surprising that in the four years sil@&BO-4
was published that there would little observablengfe to biological systems.

140. The available scientific information suggests thatactions identified in the fourth edition of the
Global Biodiversity Outlook to accelerate progréswards the attainment of the Aichi Biodiversity
Targets remain relevant. The information in thestfic literature generally provide further spéatfy as

to how the actions identified in GBO-4 could be lempented and/or different issues that should be
considered when implementing them.
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