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CONVENCI ¢EN SOBRE EL COMERCI O I NTERNACI ONAL DE E
AMENAZADAS DE FAUNA Y FLORA SILVESTRES

Septuag®si ma octava reuni-n del Comit® Per
Ginebra (18dezagbr8&8ro de 2025
Conservaci-n y comercio de especies

Fauna

Elefantes (Elephantidae spp.)
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e documento ha sido preparado por | a Secretar?2a.
sar eldni -n (CoP19, Ciudad de Panam8, 2022), |l a Conf
94 a 1@Apd6bcachbre de | as recomendaci ones p,ricoomot ar i
indica a continuaci - n:

igidas a |l a Secretar?za

98ujeto a |l a disponibilidad de financiaci-n exterr
consulta con el Grupo Asesor T®cnico (GAT) de Ml
aplicar | as recomendaciones de efri Anéexdad3abdeh do:¢
CoP19 Doc. 21.

9bha Secretar?2a deber § i nformar sobr e |l os progr e
recomendaciones de prioridad alta vy medi a que
CoPDD 2.1, y formular al Comit® Permanente cual qui
aplicaci - n.

igida al Comit® Permanent e

. 96& Comit® Permanente deber§8 examinar el i nfor me
con |l a Decisi-n19.95 y for mul asri srteecnoameEnTd aSc iyo neels u
resultados para su consideraci-n en |l a 20U reuni
la CoP19, |l as Partes acordaron que era necesario a
prioridad media del examen del Sistema de | nfor ma
eci-n a la disponi mial.i dad Skerfeitmandai agir-adeext dra f
la Uni -n Europea y | os Pa2ses Bajos para apoyar |
a facilitar |l a consulta, |l a Secretarza extrajo | at
document o Co PELx9a nbeonc .d €2l1 psrgobgireasmai nEcTIIuSy - en un cuac
presente documento. Se ha actwualizado el cuadro c¢
fecha proporcionada por TRAFFI C.

l o gque respecta a las 16 recomenfdpkti @adnausedvee ahlatna sp
icadas purdosalmeamtei do Mmloaaipfld c&2dasocgme respecta
omendaciones de pr i darpildayda dnaed itar, e u nrae htaarstie@so han s
apld cadas
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A
Se

detallados inclui
deplicaci-n bas§gn
T®cnico de MIKE vy

continuaci-n se presentapluinc arceis-unme ns edgektn el sat aidnof odrem
cretar?2a. Para | as recomendaciones en relaci-n co
dos en | os anexos del present
dose en |l os informes de TRAFF
ETI'S v I lev- a cabo una refl

0O gque respecta a Il as recomendaciones prioritarias q

mo o r—
—4 "W T O

a)

b)

c)

s recomendaciones de alta prioridad 1, 5, 8, 19, 2
|l icadas mediante enmiendas del anexo 1 cCe®mea cRos aleu
pec2menes addeo petlaedfassnteen | a CoP19 y el desarroll o y p
I'S online

Recomendadimpn i Ar el anexo 1 para incluir |l a Agober
mej oras menores (aplicaci-n coordinada por | a Secre
y el Grupo Asesor T®cnico).

ElI anexo 1 de |l a Resoluci-n Conf. 10.10 (Rev. CoP19
sobGebernanza d{eselces -dhat3oslel anexo 1) con arreglo a
ha iniciado conversaciones con TRAFFI C sobre Il a ap
relativas a cuestiones de gobernanza drod®so datirsax
de un instrumento jur2dico seg¥%uper diilsipuresy or @eqnp d &
delexamn 1 de |l a Resoluci-n CanfSecieétabdz2dqd Reven€opte
conversaciones con TRAFFIC concluir8n en 2025.

RecomendacDefni n§:r un proceso claro (sistema + fl uj
validaci-n de | as Partes que interviememoemenlddaccad:
8l ncorporaci-n de | aEM¢tSi fOind¢falcuig-on daeatltrirahed®sj -othédeo n f i
de datos. (aplicaci-n coordinada por TRAFFI C) .

i) El siBETlke®aOnddinleita | a presentaci-n y validaci - -n
a las enmiendas del anexo 1 de | apRedaldaciennl| @onr
en particul arAloahaese¢cligme@atdPtosi ene | a siguien:
a |la validaci-n de | os datos, en aplicaci-n de |

Las Partes deben validar | os datos de incautaci
en respuesta a una Notificaci-n que |l a Secretar?
dat os. TRAFFI C incluir8 | os daa?tsosendeeli nacna8ultiasciis-,n
la Parte indique, a trav®s de ETI S Online o dent
|l os datos no deben ser incluidos.

ii)Se publicaron Notificaciones a |l as Partes en 202
ej empl o, l a Noti NiocacriopPt/ ®6lBas dRBadbesma | as Partes
|l os datos en el ETI'S que | es conciernan.

| proceso de validac

con e
document o nforme elaborado por TRAFFIC) y se c¢

iiiLbs retos en relaci-n
(i I
Recomendacbhbetnerl@i:nar | a conformidad de todos | os el
base de datos del ETI S, tanto desde el punto de vis
de propiedad de | os datos (aplicacirnl a@aoB8edieatdn? g
Cl TESHNecogmendacHs'thud28: de model os sobre el i mpacto
procedentes de fuentes de nivel inferior (B y C) e
por TRAFFI C en consulta con el Grupo Asesor T®cnico

i) Adem8s de | as disposiciones del p8rrafo 27 g) de

especifica el acceso a | os dat os y l a propied:
di sposiciones es@Pagonpfiiecdeasd rdpdbelddisv-adsa whes ldat ®scci -1
(Gobernanza dJe dleds an@txeas 1 de | a Resoluci-n Conf .
de | as enmiendas aprobadas en | a CoP19.
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En

el dos@ménboc. 6 3l.nf o(rReev..de2)l a Secretar2a sob
soluci-n Conf. ,10sd0i ffRevm- Co#19¢ | a idoneidad
esentados por |l as Autoridades Administrativas
ministrativas) y el efecto que tendr2za excluir
ndenci as. Un r8pido examen de | as fuentes de
delizaci-n excluyendo | os datos no procedentes
s datos no procedentes de |l a AutoirmfdadmaAdimi mi g,
Partes, incluida una Parte que participa en el
Mar f il (PANM) en el marco de | a CITES. La su|
ndencias podr2a dar dsig@amesa, |dae pi®@rfdoirdnagciem
mbiar2a |l a din8§mica de | as tendencias present e
andes proporciones de dat os no procedentes d
ndamentan | os apéftisidedel | ESI &8 gee aumenten s
ra presentar regularmente sus datos de decomis
oridades Admi ni strativas existentes y futur
firmaci - n.

0OP»PT QO FO®F "3 >0 OM
OCYWECSYD®—TWOO DA DSS

t
n
iiiLh Secretarz2a sefala que algunos de | o0os proceso
relacionados con datos obtenidos de fuentes que I
|l os cuales tambi®n dan lugar a entsreard aesx adnei nraedgais
resueltas pBt pmrec®aotde.validaci -n de | os datos

i nfoprmeparado por TRAFFIC en el anexo 2 del pres
Secretar?2a en |l os p8rrafos 12 a 17.

d) Recomendacbhe fni Ri2rr un proceso de gesti-n del acceso
y eficaz (aplicaci-n coordinada por TRAFFIC con el

i) EI si ETeE®aOmdomer ci ona un acceso eficiente y efi
Partes en | a ClTES cswaedomeal dHaTdddsatsospueden sol i ci
a trav®s de | a Autoridad Administrativa, para inc
y acceder a |l os registros de |l as respectivas Par

ii Esta recomendaci -n ha sido 2ntegramente aplicada

|l o gque respecta a las recomendaciones prioritarias a

. Aunque se ha avanzado en |

aplicaci-n de | as recomi
el anexo 3 de presente

an8lisis exploratorios I
a |l a escasez de recur so

(v
aplicadas parcial mente ds

a) Recomendaduen |2a: Secretar?a de | a CITES asuma un p
TRAFFI C en el acopio de datos y como mediador de | ¢
|l as Partes en relaci-n con | a integrei dad deatloss dda tn
oportuna (aplicaci- -n por parte de | a Secretar2z2a de

| ment e Noti ficaciones

i)La Secretar2a publica a
S antes del 31 de mar z

anu
presentar | os datos al ETI
iilLa Secretar2a no puede aplicar m8s ampliamente ¢
recursos suficientes para Il evar a cabo tareas
datos o con | a mediaci-n en |l as cehaciovercomsl| a nii
de | osAdaem®s, | a Secretar2a no est8 en condicion
pl anteadas por |l as Partes sobre |l a validaci-n d
Admi ni strativa r ecopgiindao squpeo rs iT RUAnFaF IPCaryt eo cuesti on
no procedentes de | a Autoridad Administrativa, (
(v®anse | os p8§rrafos 14 a 16, teni®ndose en cuent
recomemeéaci5oy 8 sobre validaci-n de | os datos).
p8&§rrafo 4 del anexo 1 de |l a Resoluci-n Conf. 10.
decomisos o confiscaciones de especrhnuneine@l TES ed ®H
comercio ilegal. La Base de Datos de Il a CITES s
enviados por |l as Partes, y si se sigue esta meto
preocupaciones en relacdamogon | a integridad de
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b))

c)

d)

RecomendacRiacn om:ali zar y consolidar |l a documentaci -
y | a metodolog2a para el uso Yy |l as operaciones i
perfeccionada adecuada para su publicacimherthod 2eae
hip-tesis de manera detallada (aplicaci-n coordinad

i) Se han el aborado procedi mientos operativos nor mal
interno de TRAFFIC, queptisbl esdb8&n a disposici-n d

iilLa Secretar?2a sefala que |l as enmiendas del anexo
adoptadas en |l a CoP19 i ncllmufycernma cein- nl,a asne&lciis ins b5e
dasp el requisito de que se pongan a disposici-n
el c-digo subyacente y |l a documentaci-n de apoyo
ajustan | os sesgos y se TRAIFIFil Larmaemuelst an &l idsis
Partes en | a CIl TESa isndhorremalca -mme tdoedtoalldgg2da y el ang§
SC77 Doc. 63.1 (Rev. 2), el andxnd olr ndee |Is odborceu nseun tac
de | a Resoluci-n Confy L6slanéResws. 2CygPB9Yel pres
trabajando para |l ograr | a plena aplicaci-n de est
en |l a Resoluci: - n. La Secretar2a sefala que el c -
transmitliodo mi embros del GAT, pero odasel aa Parte
c-digo para todos |l os an8lisis realizados por TR
Recomendackl!l ni dflor me anual sobre el comercio ilegal
automatizada o manu al | os dat os relativos a |l os
resoluciones pertinentes para facilitarpdra Ican®edr a
de |l a Cidg&&®merwydacaiprnovlex:har | as sinergias con otros
Unidas y mundiales en |l o que respecta a | os recur.

coordinada ®@m%a).a Secret
CoP19 se adoptaron enmiendas del p8§rrafo
p8rrafo 4 de | a Resoalnufcoir-me sCoanaf€.i olnla l:
|l a aplicaci-n de estas recomendaci ot
re decomisos de espec2?2menes de el efa
en col aboraci - rmDactoons Idae Seac rCatTaErS? a oyb rl
onada peordd al @ N3JeDDr eetna rn2oamb r

l2a euhi -n del Comit® Permanente (SC77; Ginebra
mit® tomaron nota de | os diferentes plazos par:
for mes anual es CITES sobre comerci cesi laengteaels ¢
ncionadas, y expresaron su preocupaci-n por el
datos de decomisos de marfil dentro de | os i1
ar a un incumpl iemieemntac i del dml d nd od enepr al ETI ¢
erior (v®aseSE7N7)axR aplremrstuendirdcan otras cuesti onc¢
oherencias entre ambas Resoluciones. EI Comit
re per2odos de sesiones con el mandat o de

olucionesteertambvasdali hhormaci -n entre el i nf
Il informe ETIS, as?2 como | os datos que deben ¢
ec2menes de elefante, y de prEkseinhbor mea def og
bajo entre per2odos de sesiones fliguemcambied
formaci-n entre el informe anual sobre comerci
merci o delL&d efaaodomendaci ones qeetbi SLC78n Deorc . el
ayudar 8n a avanzar en | a aplicaci-n de estas rec
varias cuestiones que merecer2an un debate en ma

® 5 53 53 CO0OMm®S O S
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RecomendacReaurl¥os financieros necesarios para cumj
(aplicaci-n coordinada por | a Secomé¢rmdaddadmnt&@$:z@lr TE
di sponibilidad de fondos para futuras mejoras (apli
el apoyo de TRAFFI C).

i) Como se expone en el documento SC78 Doc. 65.1, qu
de | as Decisiones S®s.t3ébniabil19.dad Sdmraenci era y op
Ml KE vy, Eelll Sprograma MI KE ha experimentado una r ec
de | os donantes p&r0&9el Spédriemmdose20h225 mant eni do
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https://cites.org/sites/default/files/esp/com/sc/77/S-SC77-SR.pdf

e)

f)

programa ETIS dentro de este paquete de financi a

mej orar | a eficiencia en relaci-n con | os costes
iiComo se destaca en el documento SC78 Doc. 65.5, |
de mantener dos bases de datos separadas (ETI S
Comercio Ilegal). Es importante s@gdlalanmualueed aolmlo
pero no est8§8 sujeta a procedimientos de cumpl i mi
sus informes anuales sobre comercio ilegal cumpl
Secretar?2a puedeapdhnseposestbsnddebsETI S de confor
Resoluci-n Conf. 11. 17nf(oRemwves QoaPcdi®dohmadsedsr sefTal a
document o SC78 Dowest3i8o.nlessoberleaci onadabac8B8acil at @
tiene |l a intenci-n de destacar | as implicaciones
una financiaci-n sostenible para mantener | a Basce

durante | os debates solgremal der ¢s aff@PBtae &Y PRIDORO

Recomendacil den®édficar y someter a prueba otras <co
variables independientes espec2ficas de cada paz2s g
para interpretar y comprender mejor | asnemésel t adas
apoyo (aplicaci - -n coordinada por TRAFFI C en cons
recomendacRamti2c9i:paci -n activa del Grupo Asesor T®
proceso (aplicaci-n coordinadanswlrt d ac dSre cealet@AT)a. de

i) En el doSO@ménboc . 63.1la(Revrearza inform-: que T
progresos, sefalando que | a puesta en funcionanm
din8§mica de | os procesos de recopilaci-n de da
definiciones daes rietciolgiisladase a@mtl a construcci - -n de

ii En el mismo documento se informaba de c¢c-mo se co
al ETI'S utilizando una relaci-n entre el nY¥amer o
Administrativa (AA) y por f uenttreast iehiAf) e(rdeon tt @s sd g ul
maner a: AAA)ALEsStreo c8l cul o es similar al de | as me
del coeficiente de aplicaci-n de |l a |l ey (LE) que
decomi so en deosanngoldieslioss de | as tendenci as.

i i En el i nforme el aborado por TRAFFI C que
anali za en |l os p8rrafos 17 a 30 s e o]
recomendaciones desde |l a reuni-n SC77.

a e|

figur
f ece i n

i
r
RecomendacAn &l i2shi:s expl oratorio adicional con vista
del ETI'S (aplicaci-n coordinada por TRAFFIC en cons
En el anexo 4 del presente documento se presenta el
aplicaci-n de | a recomendaci-n 25 y se analiza con

0O gue respecta a |l as recomendaciones prioritarias ¢c

10En
del GAT contribuyen al trabajo del MI KE vy el ET

ha obtenido financiaci -n para | as doasplrieccaodnaesn dhaacsitc
cha. La Secretar2a agradece el apoyo prestado por |

a) Recomendacex amilbar el mandato del GAT y wuna dotaci

apoyo para |l a participaci-n en |l as reuniones de | a
y

b) Recomendackval Wwaédci ones de viabilidad a fin de valor

ci

funcionamiento del GAT %nicamente en | o que resp
participaci-n de sus miembros en | as mi smaa.ajlCloinc &
del MI KE vy el ETI S, se reducir8 tambi ®n el nY.mer o

de apoyo alternativos para el ETI S.

l o que mespeetna axil-an Seécr et ar?2a recuerda al Comit®
I S a

ent2fico de forma gratuita. En funci -predd al apdyep
ect a
ai r
d
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cuestiones prioritarias relacionadas con el MIKE y el

(Rev. CoP19). EI Comit® Permanente y | as Partes deber
formulen solicitudesmigwe oi ndecelluyGATT. el asesor a

11En | o que nmresgpenctnalagil-an Se&ébcretar2a iniciar8 el proces
de viabilidad con financiaci -n proporcionada por | os
en cuenta | as conclusiones dSed7 8d elhoactsen b6s5a bSe e ¢ &b idoo c
informaci-n entre el informe anual sobre comercio il e
El efantes

12Sigue habiendo dificult ades mearda ¢liaangd RIgii sacei -inn coe ploa
pautas/tendencias generales del comercio ilegal en el
en un model or ¢momen dayc(iexaamd 2rar a fondo | os factores
correlaci-n en cuanto a |l a caza furtiva de el efantes
marfil). Ambas recomendaciones implican acoefilel MI HETS
el ETIS, |l os datos sobre cVYmgrtancliagdbt -PEeggrama Mdia dli
Naciones Unidas para el Medi o Ambiente) y | a Base d
encuestas)] en un model o Ynico, o realizar un ansg§gli si
GATWe MIKE y ETIS consider- |l a viabilPidadi de (Naisiabi
de 20WI®ansactas de | a JewnprapuWAGLIBNn ni vel m8s simpl e
gue se necesita m8s investigaci-n [/ an8lisis para |o
investigaci-n con fines espec?2ficos. Aung,ueelseEThIaS me]j
encuestas de poblaci - n, as?2 como de | os procesos de
an8lisis de | os datos del MI KE vy el ETI'S, no se ha an:

l13Laecomenda¢iexmamBhar | a relaci-n entre | as existencia
fue aplazada a fin de que | a Secretar2za dispusiera de
recogiera | os inventarios ds, maed¥%nd Ipa edienpg waotso peonr d
Resoluci -n Conf. 10.10 (Rev. CoP19). La Secretarza pr
de |l a base de datos en el Eacsment o aSexyr8fribls ed)ev aeH lefoabl
GAT de MIKE y ETI S debati- brevemente | @& eaupnlii-cna c(iGAT 2d
Nairobi, noviembre de 2024) . E I GAT de MIKE y ETI S |
compartirse en el marco del examen recomendado y que
decisiones adoptadas pamliekhaaci nndeomnformaci -n sobre
que solo deben compartirse datos regionales agregados

Validaci -n de |l os datos (recomendaciones 2, 5 vy 8)

14EI anexo 2 del presente documento ofrece informaci - -n
ETI'S actual mOesdeenguei ger public- | a primera Notificac
datos ETIS en 2023, TRAFFI C ha recibido un total de
validaci-n, de |l as cuales 144 han sido resueltas.

15TRAFFI C informa de una serie de problemas y retos cl a
datAscontinuaci - n, |l a Secretar2a presenta un breve r
ang8lisis de algunas de el l as:

a) Falta de claridad en lo que respecta a las preocupaciones que expresan las Partes en relaciéon con
los registros de decomisos: El GAT de MIKE y ETIS considero6 la informacion relativa al proceso de
validacion de los datos en la reunién GAT20 y solicité a la Secretariay a TRAFFIC que garantizaran
la armonizacion entre la Notificacion a las Partes y la disposicion de la Resolucion que establece que
(la negrita ha sido afiadida por la Secretaria) .. TRAFFIC incluira los datos de incautacion relativos
a su pais en el analisis, a menos que la Parte indique, através de ETIS Online o dentro del plazo
especificado en la Notificacién, que los datos no deben ser incluidosa Por consiguiente, debe
pedirse a las Partes que indiquen claramente si los datos deben incluirse o no, en lugar de limitarse
a realizar consultas en relacion con los datos que en algunos casos permanecen sin solucion.

b) Incoherencia en la forma en que se tienen en cuenta los datos que no proceden de la Autoridad
Administrativa: Como se sefiala mas arriba, la Secretaria opina que, si una Parte expresa
formalmente su preocupacion respecto a la validez, los datos procedentes de fuentes diferentes de
la Autoridad Administrativa deberian excluirse del analisis sin necesidad de justificacion adicional.

SC7Bo®.5. 2 (Re&. 1)
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c) No se exige documentacion justificativa cuando se presenta un registro de decomiso, pero las Partes
piden documentacion justificativa para validar los registros (por ejemplo, documentos de embarque).

d) Consultas de las Partes relativas a registros antiguos cuya documentacion puede ser ahora dificil de
obtener.

e) Falta de resolucion de consultas abiertas, o resolucion de las que no se ha informado a TRAFFIC:
TRAFFIC, tras consultar con la Secretaria de la CITES, no ha incluido en el analisis ETIS los
decomisos para los que hay consultas que no han sido resueltas, ya que no existen disposiciones
especificas para las solicitudes de validacion de datos sin resolver. EIl GAT de MIKE y ETIS
recomendd que se reflexionara sobre las posibles implicaciones relacionadas con las consultas no
resueltas para el andlisis del ETIS a la CoP20, ya que los datos abarcados por estas consultas no
se incluyen en el analisis. Habida cuenta de que el nimero de decomisos no resueltos no es tan
elevado en comparacion con el total de decomisos anuales notificados, la retencidn de los datos de
decomisos no resueltos podria no tener un impacto observable en el indice de transacciones. No
obstante, cabe sefalar que la retencién de los datos de decomisos no resueltos dio lugar a que se
excluyera una Parte de la modelizacion del indice de transacciones. Se observa un efecto leve en
los resultados del indice de peso, ya que algunos de los decomisos no resueltos pueden
corresponder a un gran peso, incluido el mayor decomiso que haya sido notificado al ETIS.

16 EI GAT de MIKE y ETIS recomend- gue | a Secretarza y 7
necesidad de considerar un protocolo para gestionar e
de responder a | os problpe8marsafyo rle5t.osEndeeslcranenso eha ede
figura una propuesta de proyecto de protocolo el abora

An8lisis de tendencias (recomendaciones 24 y 25)

17En el anexo 3 del presente documento TRAFFIC proporci
realizadas en | os m®todos de modelizaci-n mediante | a
con inflaci-n cero dell in%anme reon tdoe ddee cl oansi scoosv;areilaba es d
la modelizaci - -n fl exi bslpd ides sitae nrdeevnicsiiasn udtei Iliozsa nudmb r al
peso; y una revisi-n de | a modc&el iGAGciden MI&KEIl § &3t iSmac
mejoras y TRAFFIC |l as implement- en | os resultados de
1 del doCMmMe&nbocEl 6&dndxo 3 del presente documento co
contiene un resumen ejecutivo y |l a Parte 1|1 |l os det al

18La Secretar2?a desea destacar |l o siguiente en rel aci
presentaci- -n del 2ndice de transacciones y | os cambi o
a) Desde el i nforme del ETI'S a Ila CoP17, se ha present

de peso de mar f il nol0Dbakgj agoO(4200D0kky, Y¥0dos cat
trabajado (< 10 kg en eqadoa(RnhEr yWweOmanonfiklg md E)r
pretenden ofrecer una visi-n de |l as tendencias y ca

b) Los umbrrmdrefsi Ideno ster a&loanjsadleer an significativos para
decir, |l a actividad de caza furtiva en | a categor 2c¢
existencias en |l a categor2a de pesos meddatneogo ry? al
grandes pesos de mar fil no trabajado, y que |l a dis
trabajado permanece relativamente estable a | o | arg

c) Sin embargo, mar feill ctarsabbasdjedpdaout as reci entes en el p
muestran tendencias decrecientes, de tal forma que
el 94% fueron inferiores a 10 kg de RIE (notificad:¢
ifneriores a 1 kg. Por consiguiente, el umbr al de 1
demasiado alto. EI hecho de que categor2a de grande
si gniafmecnattet vmenor de decomi sos da | ugar a muchos m§
afo. Esta escasez de datos reduce |l a fiabilidad de
gue | os par8metros converjan en etset,a TcRRAFeRI oG 2eas tdued
modi ficaci-n de | as categor2as de peso puede ayudal
causados por |l os desequilibrios entre | as categor 2.
|l os aspectos yelcacamercikrestimecmadi al de marfil. Bas§8no
de | os decomisos en | os datos del ETI'S y tras consu
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En el anexo 4 del presente documento ferxgmulrar atnoi ind onm en:
en aplicaci-n de [MTRAFEdECMamaddciz-nlas5aplicaci-n de moc
ETI S ara identificar |l as Partes m8s afectadas por
i ncl e

a
u a
GAT d

un resumen y | parte |1 un i refsordmree cto@®cruild o) .
MI KE yv ETI S sobre el trabajo realizado.

Los enfoques basados en redes que TRAFFI C expone en
visualizaci-n y cuantificaci-n de nodos clave (Partes
ilegal de marfil a palradas deen |ledls mnldaartcoos dEET I1So sr epcroopci e s 0 ¢

Seg¥%n TRAFFIC, el algoritmo para determinar | os actor
mej or situados para interrumpir | a cadena de comerci o
ponen de relieve Ila Isetleerccge meiddead aesn Partes para des
mar f il no trabajado y trabajado, l o que podr2za perm
participan en el proceso de | os PANM. Atdemfisn a M RIAdFF | &c
clave ofrece |l a ventaja de cuantificar el potencial d
permitir medir el ndice de ®ito de |l as intervenciol
regul acn- mmb&r go, |l a Secretar2a sefala que esto pod
tendencias y rutas del comercio ilegal, ya que | as r.
de | a aplicaci-n d |l a | ey,avdRess vd ea naltor d so sp a2nsve?so sc u a ne
aplicaci-n de la |l ey en el pa2s tradicional mente util

r
n
2

e
e

TRAFFI C indica que una de | as principales consideraci
categorizaci-n de | as Partes en el ETIS es | a preval e
la ruta comerci al en HEDIsS d@parsa noni ang@adess akompl e
fConsi deraci oneéen aldd cpntbeé et dammbi ®n representa una | ir
actuales m®todos anal 2ticos del ETI'S. Para resdmwolsver e
de redes que incluyég&n el anpesbeldedsbsdosumento SC78
mej oras adicionales propuestas para | os procedi miento

Los model os de redes propuestos proporcionan una &eva
afectadas por el comercio il egal de marfil, cubriend
ETI'S a |l a CoP19. TRAFFI C pnrao psoonleu ceis-tne peanrfao gauvea nczoammo eun
|l as Partes en el ETI S, teniendo en cuenta que |l a in
resultados de | os m®todos existentes (es decir,s an§gl

datos contextuales podr2a crear un marco anhal2tico ho
requi eren atenci-n en el marco del proceso de | os PAN

GAT de MIKE y ETIS indic- que |l os an8lisis de red
tos que aportan un contexto espaci &l GATemamba®nj ab
e |l os datos de entrada son | os mismos que |l as vari
ndencias y conglomerados del ETIS y que | os resulta

CoP18 yAdam&n Pl9efal - que el an8lisis de redes apo
|l os datos del ETI'S v que |l as diferentes etlendearbhaij ad
dr2an ser %Wtiles para | as Partes. Sin embargo, el
l uyera una nota gener al en el i nforme del ETI'S inv
interpretaci - -n miesd®s datos sobre deco

——DoT ® —~aoam
QDO —

D S5 O
(¢

em8s, el GAT de MIKE y ETIS solicit- a TRAFFIC que
ustes de sesgo, gue se incluyenAeoaomtniexwadib- ndell ap
amina | os principales supuestos del an8lisis de TRA

ang8lisis de redes propuesto. La Secretar2a ha afa
ales btepacpomres:

OO0 P>
cC — X" a

A.Supuestos inherentes a todos | os an8lisis de datos
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 Cada una de las Partes comunica correctamente los elementos de datos ETIS, incluidos el afio de
decomiso, la informacién sobre cantidades y la ruta comercial.

1 Los datos ETIS notificados y con correccion del sesgo son representativos de las pautas de comercio
ilegal de marfil dentro de las Partes y entre ellas. NOTA: Para la aplicacion del ajuste del sesgo en
el indice de notificacién de rutas, se sefiala que se supone que las rutas comerciales notificadas
de los decomisos de una Parte son representativas de sus rutas de comercio ilegal de marfil2.

B.Supuestos espec2ficos de |l os an8lisis de redes de |
|l a construcci-n de |l a red

1 Sila Parte que natifica no esté incluida (declarada en el registro del decomiso)® como pais en el que
tiene lugar el descubrimiento dentro la ruta comercial sefialada, la Parte que naotifica sera insertada
en la ruta comercial después de cualquier pais de transito del que se informe y antes de cualquier
pais de destino del que se informe.

1 Si se comunican mdltiples origenes o exportaciones sin proporciones, el peso del marfil del
decomiso se divide a partes iguales entre las Partes de origen o Partes exportadoras
mencionadas.

1 Sise notifican varios paises de transito, la ruta comercial sigue el orden en que figuran estos paises
o territorios de transito.

Aunque en el ang8lisis exploratorio de TRAFFIC (anexo
de | os supuestos mostrado en negrita no est8§8 del tod
Una mayo claridad obre por gu® se con5|deran v 81 i
comprender el proceso. Tambi ®n se debe explicar | as
podr2zan influir potencialinseinst.e en | os resultados del
La Secretar2?a opina que | os an8lisis de |l as tendenci
responder al mandato del ETIS definido eEx&amerRedel u
programdl EVER80 a cabo en el anterior periodo entre r

CoP19 Dbemb2®n confirm- que el an8lisis ETIS puede aj
de | a CITES, como el proceso de | os PANM.

Por consiguiente, |l a Secretar2a no es partidaria de
ETI'S que se estudiar8 en |l a CoP20 ni para fundamentar
en cuenta | os elemantascgnkei seaménnonjoha Secretarza op
|l os an8lisis de |l as tendencias y de congl omerados par

T las recomendaciones del GAT de MIKE y ETI S,

1 Il as preocupaciones relativas a | o0os supuestos descri

T la falta de informaci-n y |l a incertidumbre en relac

T las actividades de entidades como | as aduanas y | a
demostrar posteriormente que | o0os supuestos utili zac
correctos, | o que pondr 2laoseni npfeoringerso deal cETeldS,biyl i da

T Il os res Itados son similares a | os del an8lisis de
a la CoP18 y I a CoP19.

L Cabe sefalar que a trav®s del proceso de validaci-n de IPasteéatos
pueden examinar y validar | os datos que | e corresponden.

2 Para |l a aplicaci-n del ajuste al sesgo del 2ndice de nooiifficaadasm
de | os decomi sos de una Parte son representativas detesusuewbdasydeq
|l as caracter2sticas de |l as rutas comerciales han est addelsiarn§leindios
de conglomerados en |l a categorizaci -n en el ETI'S de | as Partes des

8 Texto incluido por | a Secretar?a para mayor claridad.
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29AdemS§8s,
Categorizaci-n de |l as Partdwv ®hasgacd @dmnclumenbao8ISICIBs I

|l a Secretar2a prepar - un documento sobre | a

document o, el aborado a partir de consultas con TRAFF
claros que deben ser wutilizados para identificar a | a
30EI Comit® Permanente podr2a considerar invitar a TR/
documento informativo con el an8lisis de redes que po
Conclusiones
31Se ha avanzado en | a aplicaci-n de |l as recomendaci one
el anexo 3 del docuVeernitaos QGoePcldOmeDmocka c i2dnes han sido apl
del anexo 1 y otras disposiciones de |l a Resoluci-n Co
propone que |l as nuevas decisiones se cedéeéerpni eni dad aa
media restantes. En consecuencia, | a Secremeaerthobaapt
consideraci-n del Comit® Permanent e, (ueEsftiagsurdaenc iesni oen
una vez adoptadas, sustituirz2an a | as Decisiones 19.9
Recomendaciones
32Se invita al Comit® Permanente a:
a)tomar nota de | os progresos realizados en | a aplica
del ETI S, as? como de | os retos identificados;
b)invitar a | a Secretar2za y a TRAFFIC a formalizar | @
antes de | a CoP20, mediante un acuerdo c®uwupamrviegil -on
y responsdbl |l adadesl de | a Resoluci-n Conf. 10. 10 (
c)alentar a TRAFFI C a gue prepar e y ponga a di spo
normalizados y que apliqgue Ipnlfeonranmaecnit-en,| aa ns8e cicsii-sn e5
datdesl anexo 1 de | a Resoluci-n Conf. 10. 10 (Rev.
di sposici-n de todas |l as Partes |l a metodolog?2a est
de apoyo, incluyendo c¢c-mo se proges@mns |lpwscdmad ose @t
el an8lisis ETIS;
d)examinar ypaptatkatvedli daci -n de | os datos ETI S que
document o;
e)considerar |l a aplicaci-n de model os de redes a | os
y presentada en el anexo 4 del presente document o,
fundamentar el informe ded EJdRP XS0 quel & ec atoenga rdiezr aqi§-
requi eren atenci-n en el proceso de | os PANM;
f)examinar y acordar presentar | os eplamgreat 6s ddk dee
documento para su consideraci-n en |l a CoP20; vy
g)acordar recomendar a |l a CoP20 |l a supr &gilimade -Inadgdel
recomendaciones prioritarias del examen del progran
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UM PRI ORI TY RECOMMENDATI ONS FROM THE ETI S REVI

Prioritization: I nterpretation and timefr ame
Hi gh Recommendation to be i mplemented as a priority, subj ec
additional work is required during the intersessional p
Medi um Recommendation to be i mplemented, subject to availabili
Reviewers6 Recommended Actions, Re g :
; Update on status and costing
Ti mefr ames
Natur e
. " ilAnti ci ai . i
NOIRevi ewer sd Recomme RES[HOME | . P St atus Prio COSF o]
Party Ti mef f ame estimat|Sourc
(USD)

Governance

1 Augment Annex 1 tftCI TES - | MPLEMENTED - -
Governanice®or addce |Secretar Dat a governance
refinements amendments to Anne

Conf. 10.10 (Rev.

2 CI TES Short telPARTIALLY | MPLEMEN CITES Donor
CITES Secretariat |Secretar The Secretariat time (Yfundi
Parties pertaining Annex 1 of Resol per ann

have t he capacit St aff t
unesol ved dat a part

4 Anticipated timeframes in review report:

Short term: up to one year depending on available funding;
Medi um term: three years (one CoP cycles), depending on available funding; and

Long term: wup to six years (two CoP cycles), depending on available funding.
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(USD)

chall enges associ operat.i

val i dation proces budget

present document . deliver

Supporting Processes

5 Define cl ear pro|lTRAFFI C |Short tefl MPLEMENTED

wor kfl ow) for CilRevi ew
validation of Partiassistan See par agf5d4p hasf 5Mn
in the trade chain SC77 Doc. 63.1 (Re

Ref er to chall en
present document
protocol

7 Streamline and co TRAFFI C Short telfPARTIALLY | MPLEMEN On+#¢ i me Donor

SoPs & methodology Internal [Internal SoP deveo costs funde
TRAFFI Cés internal : ubl i cl availabl e refined
; online p y !
and a refined vers Subi eoct ver sion
publication outlin J . SoP:
and assumptions aval!ab|
P funding ET|S
ti me USD
10,000
8 Il ncorporation of | TRAFFI C [Compl ete|l MPLEMENTED - Donor
noti f-eaabiong funde
validation/ confirm See paragir®mdphef 5An
SC77 Doc. 63.1 (Re
11 (Annual i1l egal trqyClITES Shor't PARTI ALLY | MPLEMEN ETI'S st|Donor
report automated|Secretar|Subject See SC78 Doc. 65 . to intfunde
reconciliation of jcol l aborfavail abiljnformation bet we dat abas
el ephant speci mengwith UNOlfunding trade report and
ensure that the | I nformation Syste

Management Aut hor.i
enters and reconc
el ephant speci mens

|t i s al so recom
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Sustainability
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|l everage synergies
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15(With the expanded|CITES Short tef(NOT | MPLEMENTED Donor
TAG adnedpendency ou|Secretar Funds identified funde
report, It woul d number of TAG memb
reasonabl e financi
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SC)
16|Feasibility asses|{CITES Medium t (NOT | MPLEMENTED USD 35,
supporting mechani availabilinitiated in 2025
supporting ETI S in
17|With respect to th{CITES Short tef{PARTI ALLY | MPLEMEN Donor
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I'i ght’s, oRarties sk i mpl ementation of
aware of the impli 19.37 on the Fina
rds @il Ges 9 1 © Ol sustainability of
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USD 220k0k perbearniunmg in mind that CoP years are slightly more resoueclrudgetenfs® 2B8ha&@hn2020i s
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appropriateness of all data elements | CITES (Linked to recommendation 28. See
stored in ETIS database both from a | Secretariat report to SC77 i paragraphs 551 62
privacy policy and data ownership in Annex 2 of SC77 Doc. 63.1 Rev. 2)
requirement perspective
Data Management
22| Define a more eff|TRAFFIC |Short tefjl MPLEMENTED -
ETI S user access ClITES
process. Secretar
Anal ytics Methodol ogy
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ETI S DATA VALI DATI ON
(ET1I'S review recommendations 5 and 8)

1. This report has been prepared by TRAFFIC.

2. Annex 1 of Res. Conf. 10.10 (Rev. CoP19) states that:

Parties should validate seizure data relating to their country through ETIS Online or in response to a
Notification to be issued by the Secretariat on an annual basis prior to the analysis of the data.
TRAFFIC will include seizure data relating to their country in the analysis unless the Party indicates
through ETIS Online or within the timeframe as specified in the Notification that the data should not
be included.

The CITES Secretariat has to date issued two Notifications to the Parties relating to the Validation of ETIS
data on 13 July 2023 (Notification No. 2023/082) and on 30 May 2024 (Notification No. 2024/068).

3. ETIS review recommendations # 5 and # 8 received relate to the ETIS data validation and confirmation

processes and received high-pr i or i t y. Recommendation # 5 called for
(system + workflow) for confirmation and validaton of Parti es that are implicat
recommendati on # 8 call ed for t he fi | remablingp dataat i on
validation/ confirmati on wor kfl owd CoP¥eDocAnlh eTkese 1 to

recommendations were implemented by TRAFFIC as detailed in the ETIS report to SC77 (SC77 Doc. 63.1
(Rev. 2)). The report also provided results on the first data validation cycle following the publication of
Notification No. 2023/082. At the time, there were several outstanding unresolved inquiries® due to non-
response by the Parties to the original inquiry or the follow-up emails by other Parties or ETIS staff; a large
number of these inquiries remain unresolved (Table 1).

4. At SC77, TRAFFIC held a side event and presented the data validation procedures and engaged with
Parties who had outstanding inquiries to encourage response and to reach a resolution. After SC77, one
Party submitted 66 inquiries and an additional four were submitted by three other Parties; of these 70
inquiries in total, only 11 are resolved (Table 1).

5. The second ETIS Notification to the Parties on the Validation of ETIS data that was published on 30 May
2024 (Notification No. 2024/068) requested the Parties to validate their ETIS data by 27 June 2024. The
second validation cycle resulted in 22 inquiries submitted by five Parties, of which only five inquiries have
been resolved. An additional four inquiries were made by three Parties after the second validation cycle
ended; of the latter, three inquiries directed at ETIS are resolved, whereas one inquiry directed at another
Party remains unresolved or ETIS staff are not aware that a bilateral resolution was reached (Table 1).

6. Summarizing the outcome over the period since the first ETIS data collection cycle, a total of 285 non-MA
records were approved by the MA of the Party that reportedly made the seizure. In accordance with Res.
Conf. 10.10 (Rev. CoP19)7, 560 non-MA records were included in the analysis as no inquiry was raised
for these records in the periods specified by the data validation Notifications No. 2023/082 or 2024/068.
Table 1 provides further detailed summaries on the outcomes of the data validation requests by cycle (1%
cycle, between data validation cycles, or 2™ cycle), inquiry type (suggested amendments or implicated
Party inquiry) and the current resolution status (resolved or unresolved).

7. While more Parties submitted a suggested amendment compared to the number of implicated Parties that
submitted an inquiry (sample sizes in parentheses in Table 1), in total, more inquiries were made by

Inquiries here refer to any data validation function submitted by the Parties whether suggesting amendments on seizures reportedly
made in country or territory, or inquiries on seizures that implicated the Party along the trade route.

7 The Notifications on the Validation of ETIS data informed the Parties that, in accordance with Res. Conf. 10.10 (Rev. CoP19),
TRAFFIC will include seizure data relating to a country in the analysis unless the Party indicates through ETIS Online or within the
timeframe specified in the Notification that the data should not be included.
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implicated Parties (n = 199) compared to suggested amendments (n = 140) 8. Of the 199 inquiries by
implicated Party, the majority (n = 160) were directed to other Parties, and the majority of those (n = 142)
remain unresolved or ETIS is not aware that a bilateral resolution has been reached. The remaining 39
inquiries were directed at ETIS for non-MA submitted data, and 35 of those remain unresolved, although
ETIS has provided responses for clarification or additional information to the inquiring Party. Lastly, of the
140 responses suggesting amendment on already Validated or To review seizures® (all directed to ETIS),
most (n = 122) are resolved, and for the remaining unresolved requests (n = 18) ETIS has provided
responses for clarification or provided additional information to the inquiring Party.

Inquiries submitted by the Parties date back to the beginning of ETIS records more than three decades
ago in 1989 (Figure 1). Depending on the year, the aggregated weight of the unresolved inquiries can be
substantial and consists of up to 25% (Figure 1) of the total reported weight seized in the given year (see
total weights seized in Figure 3 in document SC78 Doc. 65.1). It is noted that some of the required
supporting information (e.g., forensic examination on specimens of small seized weight, waybill or bill of
lading, and flight logs) are not a requirement for data inclusion into ETIS as specified in paragraph 2 of
Annex 1 of Res. Conf. 10.10 (Rev. CoP19).

Table 1. Summary of ETIS data validation requests. Suggest Amendment refers to requests to suggest amendments
to existing records whether originally submitted by the Party or collected by ETIS staff from non-Management Authority
(non-MA) sources. Inquiry on Implicated refers to requests by implicated Parties along the trade chain and nationality of
suspect, whereby requests were directed to other Parties (MA-submitted data) or ETIS staff (non-MA collected data). 1+
cycle refers to the first ETIS data validation cycle from 13 July 2023 to 3 August 2023, 2™ cycle refers to the second data
validation cycle from 30 May 2024 to 27 June 2024, and Between cycles refers to the period from 3 August 2023 to 29
May 2024. Overall totals are summarized for the shaded rows. Numbers in parentheses represent the number of Parties
that submitted the data validation requests; the same Party(ies) may appear in multiple tallies.

Data validation period

Validation Directed Stat Overall
actions tos atus 1st Between 2nd Total
cycle cycles cycle
Suggest ETIS Resolved 104 (9) 13 (7) 5(4) 122
Amendment Unresolved - 16 (1) 2% (1) 18
Total Amendment 104 29 7 140
Resolved 4(2) - - 4
ETIS
Inquiry on Unresolved 2(2) 27 (2) 6 (1) 35
Implicated _ Resolved 11 (1) 7() - 18
Parties
Unresolved 8(2) 125 (2) 9(1) 142
Total Inquiry 25 159 15 199
Overall Total 129 188 22 339

* The two seizures in Unresolved status are awaiting documentation from the Party that submitted the inquiry in order to archive them
as deleted records by MA request and therefore be considered as Resolved.

8

It is noted that inquiries by implicated Parties are submitted when the Party did not make the seizure in country or territory but was
implicated along the trade chain (Implicating records on ETIS Online). Implicating records may have been added to the database by
otherPar t i es®d MA, or by -MABduSes;gaspedtifely,ithé dafa vabdatiomreguest would have been directed to the
Parties or the ETIS. Suggested amendments can be made by the Party that reportedly made the seizure in country and the seizure
records were previously considered as validated (Validated records on ETIS Online), or the seizure records have been added to the
ETIS database by the ETIS staff from non-MA sources and were awaiting review (To Review records on ETIS Online). All suggested
amendment requests were directed to ETIS staff.
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Figure 1. Total weights of seizures with inquiries. The total weight in kg is shown for unresolved (blue) and resolved
(grey) inquiries submitted during two ETIS data validation cycles between 13 July 2023 and 27 June 2024. For seizures
made each year, the total weight of unresolved inquires is displayed as a percentage of the total reported weight (Figure
3 in document SC78 Doc. 65.1). The numbers in parentheses indicate the number of seizures with unresolved inquiries;
no labels (e.g., year 1994) indicate that no unresolved seizure inquiries exist for that vyear.

Based on the information provided the following key issues are highlighted:

1 Ambiguity in the reason for the inquiry and lack of response when clarification is sought. Some
review reqguests provided ambiguous details on
further guidance.

1 Inconsistency when asking to delete non-MA records from the ETIS database. Parties approved
over 200 non-MA records, the majority in the first data collection cycle. However, after the second data
collection cycle, ETIS received some statements that only data submitted by official channels of the
CITES MA were to be used, at times from the same Party that previously approved non-MA records.

I'n the Notification to the Parties, Parties are

t

he

re

therecoodbe del eted from the ETIS databasedo (paragrap|

Notification No. 2023/082).

1 Request for documentation that is not required for submission of ETIS data or is difficult to
obtain for older records. Some of the documentation sought in the inquiries (e.g., shipping
documents, forensic lab results) is not required for records to be added to the ETIS database as
specified in paragraph 2.a of Annex 1 of Res. Conf. 10.10 (Rev. CoP19). While guidelines may differ
nationally®, official trade documents are not usually kept for more than a few years; therefore, it can
be challenging and sometimes impossible to retrieve records for older seizure records.

i Lack of resolution on open inquiries. While unresolved data issues only involve a very small number
of Parties, these can have an impact on the analysis and results. At the time of writing, 53 unresolved
inquiries are directed to ETIS and 142 are directed at the Parties (Table 1). While it is possible that
some of the inquiries directed bilaterally at other Parties might have been resolved without informing
ETIS, current mechanisms do not allow for ETIS or the CITES Secretariat to track the resolution
outcome.

It is important to note that, while it is indicated in Res. Conf. 10.10 (Rev. CoP19) and the Notifications to

the Parties on the Validation of ETIS datat h a t ATRAFFI C will include sei

in the analysis unless the Party indicates through ETIS Online or within the timeframe as specified in the

Zur e

Notification that the data shoul d n oththetCETES Seadtatiatl e d 0 , T

has not included seizures with unresolved inquiries in the ETIS analysis as there are no specific provisions
for unresolved data validation requests.

Because the number of unresolved seizures is not as large compared to the total annual seizures reported,
the impact of withholding the unresolved seizures data might not be as observable with the transaction
index. No obstante, cabe sefialar que la retencion de los datos de decomisos no resueltos dio lugar a que

E.g., guidelines by the UK government and European Commission.
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14.

se excluyera una Parte de la modelizacién del indice de transacciones. A mild effect is noted in the weight
index results as some of the unresolved seizures can be of large weight, including the largest seizure ever
reported to ETIS (Figure 2).

a) Wl excluding unresolved inquiries b) Wl including unresolved inquiries
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Figure 2. Weight Index trends by ivory type and weight classes. Weight Index median estimates are presented
for models that (a) excluded and (b) included seizure records with unresolved review requests. Results are based on
ETIS data downloaded from the database on 26 September 2024. Compared with the inclusion of seizures with
unresolved inquiries (b), their exclusion (a) results in a reduction in the magnitude of the peak in relative WI (from >
300 to < 300); a slight shift in the peak to earlier years in the time series (from 2014 i 2016 to 2013 i 2015); and
marginally different shape of the resulting WI trend in the latter years 2020 i 2023. The observed effects are expected
as most of the weight excluded from the trend analysis was for seizures reportedly made in later years, including the
seizure with the largest  weight ever reported to ETIS (9.2 tonnes in 2019).

Due to the lack of responses by some Parties that submitted inquiries on most of their existing ETIS data,
none of the data that implicated those Parties can be included in the analyses in the ETIS report to CoP20,
which serves as the foundation to identify Parties requiring attention under NIAP. This also effectively
penalizes Parties that have demonstrated substantial law enforcement effort in country, as their seizures
will also be eliminated from ETIS analyses because a pending inquiry by an implicated Party is not being
resolved.

At the 20t meeting of the MIKE-ETIS TAG, TRAFFIC consulted with the TAG and CITES Secretariat on
how to best address issues of unresolved data validation to avoid negatively impacting the ETIS analysis
results and the information provided to Parties for decisions-making at the CoP. Following the consultation,
the TAG recommended that the Secretariat and TRAFFIC provide a report to the MIKE-ETIS Subgroup
on the validation process to date; the unresolved inquiries with detailed breakdown and identifying potential
implications for the CoP20 report; and the need to establish a protocol to guide the process to manage
data validation. The TAG further invited the MIKE-ETIS Subgroup to provide guidance on how to proceed
with unresolved inquiries in preparation of the ETIS report to CoP20 and invited the Secretariat to assist
TRAFFIC with follow-up with three key Parties to attempt to resolve outstanding inquiries prior to SC78
and before the analysis for CoP20 is undertaken.

Annex 2a provides a suggested protocol for consideration by the MIKE-ETIS Subgroup on how to address
ETIS data validation inquiries. This protocol builds on suggested revisions by the CITES Secretariat on an
earlier version submitted by TRAFFIC to the MIKE-ETIS TAG. On the matter of resolving inquiries directed
at TRAFFIC on non-MA data the TAG did not support revisions to the Resolution and suggested any
protocol to be considered by the MIKE-ETIS Subgroup.

SC7Bo®.5. 2 (Rl 1)
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PROPOSED DRAFT PROTOCOL FOR ETIS DATA VALIDATION AS AMENDED BY THE SECRETARIAT

NOTE: The provision relating to data validation is contained in Section 2 c¢) in Annex 1 to Resolution Conf.
10.10 (Rev. CoP19) on Trade in elephant specimens:

Parties should validate seizure data relating to their country through ETIS Online or in response to a Notification
to be issued by the Secretariat on an annual basis prior to the analysis of the data. TRAFFIC will include
seizure data relating to their country in the analysis unless the Party indicates through ETIS Online or within
the timeframe as specified in the Notification that the data should not be included.

The Secretariat would like to draw Parties attention to the provision above that states that a Party should
indicate if seizure data should not be included. To make an informed decision relating to a specific seizure
record / data, Parties may raise inquiries to obtain additional information. The draft protocol could assist in this
regard.

The draft protocol aims to provide:

f
il

a mechanism for Parties to submit inquiries and their responses using ETIS Online functionalities;

further clarity on the information to be provided by Parties when submitting an inquiry relating to a seizure
record;

gui dance for when records can be considered as

a process to resolve pending ETIS data validation inquiries to which Parties do not respond. It is proposed
that this protocol be included as an Annex to the annual ETIS data validation Notification to the Parties.

DRAFT PROTOCOL FOR ETIS DATA VALIDATION

Submission of inquiries

a) Parties should submit data validation inquiries using functionalities available on ETIS Online. If online
access is not available to the Party, TRAFFIC staff can facilitate the submission of inquiries on behalf
of Parties using a prepared Excel form template that is disseminated with the annual ETIS data
validation Notification.

b) In providing details for the inquiry, Parties should specify the information requested from the
Management Authorities (MA) that submitted the record or the information requested from TRAFFIC
if the data were collected by TRAFFIC staff from non-MA sources.

c) If a Party is requesting the deletion of a record from the ETIS database, it is requested to provide a
reason as to why the record should not be included / deleted if the record was submitted by another
Party.

Records excluded from validation process

Based on the data included in the ETIS analysis to identify Parties requiring attention under NIAP, records
submitted for the period spanning the analysis prior to the last report to the meeting of the Conference of

the Parties or the Standing Committee are consi

meaning that only records submitted after the last CoP or SC analysis remain open for validation. The
cut-off for validation of data will be linked to the inputs data for subsequent CoP or SC cycles.

SC7Bo®.5. 2 (Rep22 1)
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Archiving resolved inquiries

Once an inquiry is submitted as outlined in 1 above, Parties to which the inquiry is directed are requested
to respond within the period specified in the Notification (currently three weeks) using functionalities in
ETIS Online, which will archive the response for future reference and record keeping purposes.
TRAFFI Cés ETI S staff wildl similarly respond to
the same functionalities.

Timeframe to respond and status of records subject to inquiry

i. MA-submitted data (Other Parties to respond to inquiry):
When the inquiry is directed at another Party (owner of the data):

a) If owner of the data (Party that submitted the record) provides information relating to the record and
the inquiring Party does not respond; the data will be included in the analysis;

b) If the owner of the data (Party that submitted the record) does not respond to the inquiry from

another Party, the data will be excluded from the analysis until the matter is resolved bilaterally
between the Parties.

ii. Non-MA data (TRAFFIC to respond to inquiry):

When the inquiry is directed at TRAFFIC (non-MA data) and TRAFFIC has provided all of the
documentation and information at its disposal and followed up with the Party:

- If no response is received from the inquiring Party after one month of the relevant documentation
and information at the disposal of TRAFFIC being provided to it, and after at least two written

follow up attempts by TRAFFIC to which the enquiring Party does not respond, data could be
included in the analysis.

- If the inquiring Party is not satisfied that the documentation and information at the disposal of
TRAFFIC is sufficient to justify inclusion of the non-MA data, the data should not be included in
the ETIS analyses and removed from the ETIS database.

SC7Bo®.5. 2 (Repx3 1)
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ETI'S TREND MOEELELLIONPGIENT
Trend Analysis (Recommendation 24 and 25

Y
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Figure 1. A comparison of Transaction Indices estimated with spline and polynomial modeling approaches.
Comparisons are made across raw and worked ivory weight classes, and the composite index across all ivory types
and weight classes, under the proposed spline modelling approach (black circles) and the previously used polynomial
method (grey squares). Median estimates are shown with 90% quantile-based credible intervals. The previous method
represents a 4"-degree polynomial model, chosen over higher-degree models based on marginal improvements seen
to model fitting statistics including DIC, convergence diagnostics, and credible intervals. Factors including the input
data, covariates, weight estimation modelling, and MCMC parameters were kept consistent to allow a fair comparison
between alternative trend models. Results are based on data downloaded from the ETIS database on 26 September
2024.
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Figure 2. Distributions of reported weights over time. Boxplots showing the distribution of reported weights (Raw
Ivory Equivalent!3) over time for worked ivory seizures. The widths of the boxplots are proportional to the square root
of the sample size, and the y-axis is truncated at the upper end to enhance the visibility of the central distributions.
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Background

20.

21.

22.

23.

This report deals with technical aspects of the ETIS analysis methodology. Details of the previously
established ETIS Transaction Index modelling framework can be found in Underwood, Burn, & Milliken
(2013) and Burn & Underwood (2013). Briefly, the approach is to model yi:, the number of reported
seizures made by country or territory i in ivory class k and year t, with a negative binomial distribution, with
the aim to uncover the behaviour of an unknown quantity, aw:, representing the expected number of
unobserved transactions in country or territory i, ivory class k, and year t. This quantity is introduced by
factorising the expectation of the negative binomial distribution in terms of ax: and the seizure and reporting
rates of the particular country or territory and year. For country or territory i and ivory class k, variation in
ane over time is modelled via a polynomial trend on its log-transformed values. This framework is
summarised as follows:
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It is noted that the seizure rates, Ui, and reporting rates, di, vary across countries or territories and over
time, but not across ivory classes. These are unobserved latent variables which are modelled linearly with
their standardised predictors via a logit link function. In the trend equation, 3i(t) represents the j order
orthogonal polynomial term at year t. Only the coefficients of the intercept, (b, and the linear trend, Ui,
are allowed to vary across both country or territory and ivory class, while the higher-order coefficients
remain constant across countries and territories. Where possible, parameters are modelled with non-
informative priors, details of which are available in Burn & Underwood (2013). The model is fitted in a
Bayesian framework using a Markov Chain Monte Carlo (MCMC) algorithm.
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Figure 3. The distribution and classification of zeros included in the ETIS analysis. Each dot represents a data
point, yik, for a specific country or territory (i, y-axes, denoted by 1SO alpha-2 codes'®), ivory class (k, panels), and year
(t, x-axes).

Zerinf |l ated model l ing

26. To handle excessive zeros generated through two mechanisms, a zero-inflated model is introduced. Zero-
inflated models comprise a mixture of two distributions, one of which generates only zeros (Cameron &

“ Inclusion criteria considers the number and size of-yepeosumtdry or

% Throughout this Annex, HK is used to refer to Hong Kong (SAR) of
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Trivedi, 2013), and are often justified in the analysis of data in which excess zeros can emerge through a
distinct mechanism. Retaining the negative binomial distribution of the current approach, and using ~ to
represent the mixture proportion, a zero-inflated negative binomial model for yi« can be written as

o X NegBi i with pr‘Oﬁbab?I?ty
T with prpbagmility
27. Initial experiments with this approach used country- or territory-specific mixture proportions, “ i, with

informative Beta priors constructed by tallying the number of years of ONR and non-ONR data (as seen in
Figure 3) for each country or territory.

28. Following a MIKE-ETIS TAG consultation, the following suggestions were made to assess the
appropriateness and ramifications of the zero-inflated model: (i) to compare results with a negative
binomial model in which non-reported zeros (ONR) are treated as missing data and removed from analysis,
and (ii) to assess the impact to the model 6s report
presented below in addition to (iii) an exploration of the effects of zero-inflation parameterisation and prior
distributions on reporting rate.

Remov iNRffgr oOm anal ysi s

29. Addressing the first suggestion by the TAG, ONR were considered as missing data and removed from the
analysis using the former negative binomial model with 4 degree polynomial trends (hereafter referred to
as the ONR-removed model). As a side note, it is worth recognizing that this approach precipitates issues
in the use of the LE1 covariate f or Sindothingofenodelimge r at e
c o v ar ifa turther dliscussion of the LE1 covariate), which relies on seizure data with a one-year lag.
Removing ONR points from the derivation of the LE1 covariate results in undefined LE ratios; in this exercise,
these are replaced with zero in consistency with the current treatment of undefined (0/0) LE ratios.

30. Figure 4 shows the Transaction Indices (TIs) produced by the models under comparison. In the case of
the ONR-removed model, it is noted that Tl estimates of aw: are generated for all i, k, t, including those for
which the data, yik, was removed. This occurs as the smooth trend equations on a-interpolate these points
based on their fit to the remaining data. Since these remaining data contain a lower proportion of zeros
(only those labelled as ONSR or OR in Figure 3), the Tl estimates are higher under the ONR-removed model,
most notably in the categories of large raw and worked ivory where the highest amount of ONRs occur.
Posterior predictive distributions in Annex 3c show a poor fit under this model.
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Figure 4. A comparison of Transaction Indices produced by the current ETIS model using 4" degree polynomial
trends (current), the same model after removing ONR data (ONR-removed), and a zero-inflated model using country- or
territory-specific parameters with informative Beta priors (zero-inflated).

It is important to consider the meaning and implication of ONR points. Interpreting them as an absence of
information supports removing them from the model. On the other hand, it might be likely that if a Party
has no seizures to report, then nothing is reported. With this understanding, although a ONR provides
imprecise information, it still holds value which should not be disregarded. A zero-inflated model retains
OMRs and implicitly views them as either false zeros or true zeros, according to some probability.
Conceptually, zero-inflation aims to integrate into the model the limitations inherent in the ETIS data and
reporting processes. It seems reasonable to assume that a ONR is more likely to represent a true zero than
a non-zero (proportionally, given the country and year context), although this assumption may hold
stronger for some CITES Parties than others; parameterizing the zero-inflation by country can
accommodate some of this variability.

on reporting rate

The occurrence of ONRis an artefact of countries' reporting behaviour; however, a reporting rate already
exists in the modelling framework. Therefore, following suggestions from the MIKE-ETIS TAG, the impacts
on the reporting rate of treating ONR as a separate process were explored under the ONR-removed and zero-
inflated models.

Figure 5 depicts the posterior distributions of the coefficients of the seizure and reporting rate covariates
under the three models presented in Figure 4 (the current ETIS model, the ONR-removed model, and the
zero-inflated model). Parameters b, and b, are used to model the seizure rate and parameters g1 and g-
are used to model reporting rate, where g is the coefficient of the ETIS reporting covariate and g is the
coefficient of the CITES reporting score.

From examination of the posterior distributions of these parameters as well as those of the reporting rate
(d; Figure 6) by country and year, two insights emerge. Firstly, ONR data are valuable in informing the
reporting rate; removing these data significantly altered the posterior distributions of g1, g2, and d. This
effect is most pronounced for gs, the coefficient of the ETIS reporting covariate, since ONR data generate a
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value of 0 for the ETIS reporting covariate. Hence, ONR data strongly influence the correlation between the
ETIS reporting covariate and the observed data. Secondly, Figure 5 shows the coefficients of the reporting
rate covariates under the zero-inflated model to be slightly reduced in comparison to the current model,
although this translates to a small effect on the derived reporting rates seen in Figure 6. Nonetheless,
some variability is removed from the reporting rate under the zero-inflated model; the following section
explores the influence that the choice of prior distributions on ~ can have on this phenomenon.

by

by Model
current
0™ _removed

o ® zero-inflated

92

-0.5 0.0 0.5 1.0 1.5

Figure 5. A comparison of the posterior distributions of the coefficients used to model the seizure and reporting
rates. Medians are shown with 90% quantile-based intervals. The coefficients b1 and b2 model the seizure rate, while g1
and g2 model the reporting rate.

i ne ) a A o 8 & oW
=A " A | | I——— | | —— | \ = A f
| = | AFW |\ =Y
Y / oy W || umrmemnes ) | | e nmrmrons \
ad
o & 3 o s o ) au N
\ AA [Er AAL e
| ;=) el I\
i \) \/\ \) / / A4 '\/\/\\, A
= Y e = e =5 .
ol
11 cz (3 ou € €S €7 R GA
A\ ‘f\ A AV VY A V¥ ]| B T rara A
|=AAA - i A N
ol
] (<) GH oN HK ) N " ¥
A E 3 \ /\/\ \ “/ \ = 7/\\ “/ \/
= R = 4 —_—Ne Y Y ¥ Model
& 0= current
A Ke Wi K@ 7y 3 0 Wi o M_romoved
— ey al n ] A f A A — =
\/ ‘(A/ \!f AA A A AN zero-inflated
;Y smEme- D || i - EEOR S | R ) AR | i W ) W
ol
. W o v W2 WA o N i
NN A A \ ~ | ;. Vo A
f M\ [ JAY: T ' A
et / - SR ' / \ S ——
ol
il o w s © s © i ™
A A =— A/ A FMAAL  ARR
/" { i VY
o ‘v/ =3 RED \A, { Y F R Y | V 7V

Figure 6. A comparison of the posterior distributions of the reporting rates (d) by country and year. Medians are
shown with 90% quantile-based intervals. The ONR-removed model shows the least variability in the reporting rates.

Zerianfl ation parameterisation and prior distributi

35. Initially, informative prior distributions for “ ; in the zero-inflated model were based on known proportions
of reporting and non-reporting. In particular, let * i~ Beta(U, b) and let U = 1 + r; and b; = 1 + nr; where r;
and nr; denote the number of years for which data is and is not reported for country or territory i,
respectively. Initialising the counts of U and b; from 1 ensures that they are non-zero as required by the
Beta distribution and implies the assignment of a non-informative Beta(1, 1) ~ Unif(0, 1) prior before any
data examination. Under this strategy, a country or territory having a large prevalence of ONR data would
immediately restrict the influence of its negative binomial component in the mixture model, which is where
the reporting rate is learned, and the previous section revealed the importance of ONR data on the reporting
rate. Alternatively, using non-informative priors should allow for a broader exploration of the negative
binomial components and hence greater variability in the reporting rate to emerge. Furthermore, it was
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evident from Figure 3 that the distribution of zeros varies substantially by ivory class; hence it may be
reasonable to allow the model flexibility to estimate “ ; separately for each ivory class (i.e., ~ i). This section
reviews the choice of prior distributions in the zero-inflated model under three approaches: informative
priors using reporting status (" i~ Beta(U, bj)) as previously employed, and two models with uninformative
priors: the first of which accounts for variability by country or territory (" i ~ Unif(0, 1)), and the second of
which introduces further variability by ivory class (" ik~ Unif(0, 1)).

36. Figure 7 compares the posterior distributions of the coefficients for seizure and reporting rates under the
three zero-inflation models. By comparing the effects on the reporting rate parameters, the model using
informative priors appears to withdraw the most variability from the reporting rate. Introducing the ivory
class-specific parameters with uninformative priors resulted in the least amount of variability lost compared
to the current model. The posterior behaviour of “ i in this model is displayed in Annex 3d and shows
sensible fit to the data.
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Figure 7. A comparison of the posterior distributions of the coefficients used to model the seizure and reporting
rates under different zero-inflated models. Medians are shown with 90% quantile-based intervals. Three zero-inflated
models using different prior distributions on ~ are compared against the current negative binomial model.

37. In general, justification for the ivory class-specific approach may point to a country or territory's likelihood
of reporting being dependent on seizure size. Given that the ETIS model's reporting rate varies only by
country or territory and year, and not by ivory class, allowing ~ i to vary by ivory class accounts for a
different source of variability and provides distinction between the zero-inflation and reporting rate
components of the model.

Summary
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ii. Smoothing of modelling covariates

39. An important aspect of the ETIS modelling is the bias-adjustment to seizure numbers brought by the
seizure rates, (i, and reporting rates, di, which vary by Party and year. Since these are unknown
guantities, they are modelled from a collection of candidate proxy variables. One such variable which is
found to be useful in modelling the seizure rate is the law enforcement (LE) ratio. This is a gauge of law
enforcement effectiveness and is derived from the ETIS data by calculating the proportion of reported
seizures made by a country in a given year out of all reported seizures that they had the opportunity to
make. A potential modification of the LE ratio has been explored.

Sample size disparities
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40. The LE ratio is defined by referring to seizures in and seizures out. We let (sz in); denote the total number
of seizures made in country or territory i and year t. That is, (sz in)x = «¥i. Seizures out, on the other
hand, refer to seizures that are known to have originated in, exported from or transited through country or
territory i without detection, later being seized and reported by a different country or territory. Denoting the
number of these in year t by (sz out)y, the LE ratio for country or territory i in year t can be expressed as

__ sz in jfsz insz outh
L E sz insz out

T ot her wi se.

The LE ratio is therefore a proxy for law enforcement effort, as it aims to measure the proportion of reported
seizure opportunities that a Party successfully makes. The one-year lagged LE ratio is used, hereafter
referred to as LE1, such that a country or territory's seizure rate is inferred based on their law enforcement
performance in the previous year.

41. Since it defines a proportion, the reliability and behaviour of the LE ratio depends significantly on the
sample size of the total seizures in and out. Inevitably, some countries and territories play a more integral
role in the illegal ivory trade than others, and therefore receive more data to inform their LE ratios. As an
example, Figure 8 compares the seizure numbers and corresponding LE ratios for two Parties. Plotted are
each yeards seizure totals, and t he atubBtédusimpthaseizueet e us e
totals of the previous year (i.e., lag-effect). High seizure numbers for the Party depicted in Figure 8a create
reliable and consistent LE ratios, while low totals for the Party depicted in Figure 8b lead to erratic LE
ratios with high variability. This highlights a possible limitation: the LE ratio itself conveys no information
on its sample size. A ratio of 0.5 may equivalently result from 100/200 or from 1/2. The latter case, however,
represents a much less reliable estimate of the law enforcement effectiveness.

42. The Party depicted in Figure 8b also reveals multiple years with an LE ratio of zero. For some of these
years, seizures out were reported but no seizures in were reported, while for others, neither seizures in
nor out were reported. Both cases lead to the same LE ratio, yet they represent different scenarios: the
first implies poor law enforcement as measured by the LE ratio, while the second simply reflects a lack of
information. In the ETIS data spanning 2008 - 2021 used in this exercise, 36% of the derived LE ratios are
zero, with 25% resulting from the former scenario and 11% from the latter.

a) b)
1.00 1.004
L60 F60
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Figure 8. An illustration of the effect of seizure sample sizes on the LE ratio. The total seizures in and out (right-
hand y-axes) and the corresponding LE1 covariates (left-hand y-axes) for a Party with consistent LE ratio (a) and one
with more variable LE ratio (b). Note that the plotted LE1 values for a given year are based on the calculations of data
from the previous year and are therefore offset by t + 1; for example, the LE1 covariate used to model 2021 data relies
on the LE ratio of 2020 data, which in figure (a) consisted mostly of seizures in and therefore created a high LE1 covariate

in 2021.

Exponential smoothing of seizure numbers

43. To approach the issues of smal/l sample sizes and a | e
given to expanding its horizon beyond a single year.
year | agged value wded htehd Eagsaummt,i awhitcthat a country'’
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44,

45,

46.

With this idea, the aim is to track a running average of the seizures in and the seizures in plus seizures
out for each country or territory. A single exponential smoothing approach (Holt, 2004) provides a natural
and computationally simple way to assign decreasing weights to past years' data. Labelling the initial year

as to and the subsequentyearst;,t;, €é, this can be constructed as
i sz ihn
i | sz inp | ifp fo@ m
ol sz insz obt
o] | sz insz outp | 4 f oQ@ m

Here, the variables s;i and z;; track smoothed averages of the seizures in, and the seizures in and out,
respectively. In this way, larger seizure numbers in a particular year will carry forward more influence,
while the weights assigned to the past years decrease exponentially. With these values, a smoothed LE
ratio can be obtained as

_idq m

mot her wi se.

LE

The paramgdetr ©O®ormtrols the proportional weight
setting U = 1 places all weight on the current seizure numbers and exactly recovers the existing LE ratio
for country or territory i. At the other extreme, using U = 0 takes no account of the current data, with the
result that the smoothed ratio is constant over time, lIEn = lIEim for all 0. Choosing 0 < U < 1 allows a
balance to be found. Note that when 0 < U < 1, the smoothed LE ratio will only equal Ttif country or territory
i reports no seizures in throughout the period from to to t. For a year in which (sz in)i + (sz out)it = 0, the
smoothed LE ratio inherits its value from the previous year: lIEn = lIE; 1. In this way, the protocol for dealing
with an absence of data in the smoothed LE ratio is to revert to the most recent available data as opposed
to assuming a value of zero.

In the following results, the smoothing parameter, U, is permitted to vary across countries and territories.
This decision is made since the identified issues with the LE ratio stem from country or territory differences
in the sample sizes of seizures in and out. Consequently, each country or territory's LE ratio can be
expected to benefit from differing degrees of smoothing. Intuitively, countries or territories with low seizure
numbers should benefit from a higher degree of smoothing (lower U), while countries or territories with
high seizure numbers should require less smoothing (higher U). This prior intuition is difficult to quantify in

distribution; therefore non-informative priors, U~ Unif(0, 1), are assigned for each parameter.
sul ts

Fitting the model with a variably smoothed LE1 covariate leads to the posterior distributions of U depicted
in Figure 9. These distributions are seen to be generally broad and often multimodal. Shown on the right
of Figure 9 are the Parties with the largest or smallest mean value of U, and their smoothed LE1 values.
In general, Parties with high seizure numbers resulted in a lower degree of smoothing, while Parties with
lower seizure numbers received a higher degree of smoothing. However, it is noted also that the lower a
country or territ or yssnpataheyzhave en the overblleodel, meaning thd less
relevant their value of U. Parties with large enough seizure numbers to have a reasonable influence on
the overall model, and displaying a patrticularly erratic LE ratio, are seen to have the highest degrees of
smoothing.
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Figure 9. A comparison of the smoothing effect on the LE1 covariate for different countries and territories.
Shown on the left are the means and 90% highest density regions of the posterior distributions of U for each country
used in the analysis. The highest posterior mean is for Hong Kong SAR of China (U = 0.83), and the lowest is for Italy
(U = 0.25). These countries or territories are shown on the right with their seizure numbers (right-hand y-axis) and
original and smoothed LE1 ratios (left-hand y-axis) corresponding to their mean U. Note that the plotted LE1 values

for a given year are based on the calculations of data from the previous year and are therefore offset by t + 1.

47. The large uncertainty in the posterior distributions of U in Figure 9 suggest that, in general, the model is
not greatly affected by various degrees of smoothing being applied to the LE1 covariates. This conclusion
is reinforced by Figure 10, which shows little influence on the Transaction Index when LE1 smoothing is

introduced.

Summary

48. This section explored potential issues with the use of the LE ratio as a reliable proxy for law enforcement
effort. These issues arise from the often small or zero totals of seizures in and out for single country- or
territory-years, which can create highly variable and misleading ratios. The proposed approach to mitigate
this issue involved an exponential smoothing of the seizure numbers to allow data from past years to
influence the LE ratio with diminishing weight. However, results suggest that this adjustment has little
overall affect. In reality, the LE1 covariate is a small component of the model, and its potential issues apply
mainly to countries or territories which have low seizure numbers and make a small contribution to the
overall Transaction Index (TI). Instead, the Tl is driven by countries or territories which report many
seizures, and for which the derived LE ratios can be assumed to be reliable proxies for law enforcement
effectiveness. For this reason, adjustments aimed to improve the LE1 covariate for under-represented
countries or territories may be seen as low impact and low priority. The adjustment explored in this section
makes the LE ratio less intuitive while not providing clear benefits. This conclusion was supported by the

MIKE-ETIS TAG, and this development will not be implemented in the ETIS modelling.

SC7Bo®.5. 2 (Re3¥6 1)



50.

51.

52.

Raw <10kg Worked <10kg

250
1

200
1
.

s ®
. ®

100

®
50 100 150 200 250 300
.

T T T T
2012 2016

Raw 10-100kg

T
2008 2020 2008 2012 2016 2020

Worked >10kg

400
1
300
|

300

1
°

*

200

L
o
°

200
1
3

100
L
.
.
50 100

T T T T

2020

T T T T

T T T T T
2012 2016 2008 2012 2016 2020

Raw >100kg

T
2008

Composite

Relative number of transactions

250
L

500
1
e
3
.
3
200
L
°
°

300
1
°
150
1

2008 2012 2016 2020 2008 2012 2016 2020

Original LE1 covariates
® Smoothed LE1 covariates

Figure 10. A comparison of Transaction Indices with (red) and without (grey) exponential smoothing in the LE1
covariate.

i. Trend smoothing with spline regression

. In the previously established ETIS model, smoothness in the Transaction Index (Tl) trends over time was

implemented by fitting a polynomial function of t to log(aw). Limitations of the polynomial method have
been explored, leading to the development of an alternative approach using spline regression.
operties of a polynomial trend

Polynomial regression allows for modelling the trend in seizure numbers over time with a non-linear
relationship. However, as a global regression technique, it applies a single function to model the trend
across the entire range of data. As a consequence for the TI, this results in a fit which is highly dependent
across its time range, meaning that the data from a single year can influence the trend estimates far into

the past and future.

The ETIS trend analysis is conducted every one to two years to present updated trends to the CITES
Parties. Therefore, the non-robustness of the polynomial trend model can be problematic, as the inclusion
of additional years of data can affect estimates of the historical trend. This phenomenon is demonstrated
in Figure 11, which shows two separate model outputs using the polynomial trend, the first using data from
2008 to 2019, and the second updated to include the additional years of 2020 and 2021. The data and
bias-adjustment covariates spanning 2008 to 2019 are identical across the two implementations, and every
other aspect of the models are also kept consistent. However, the addition of new data covering 2020 and
2021 is seen to affect the trend prior to 2019. The deviation is notable in the category of small worked
ivory, in which the peak of the Tl appears to shift. This category contributes the highest number of total
seizures in the ETIS records, and thus also drives the composite TI.

Another potential drawback of the polynomial modelling approach is its limited flexibility in capturing
different trend dynamics across countries and territories. In the trend equation (equation (3)), the
coefficients for the first two polynomial terms (the intercept and linear trend) are allowed to vary by country
or territory and ivory class, but the coefficients for the higher-order terms are held constant across all
countries and territories. While this simplification aims to maintain model parsimony and may be justified
by the relatively smaller contribution of the higher-or der terms, it | i mits
nuanced differences in the seizure trends of individual countries and territories.

SC7Bo®.5. 2 (Re3¥7 1)

t he



Raw <10kg Worked <10kg

!
1

c..‘
.
g

100 150 200 250 300
L
.
.

100 150 200 250 300
|
.
.
.

T T T T T T T T T T T T T T
2008 2012 2016 2020 2008 2012 2016 2020

Raw 10-100kg Worked >10kg

500
1
I

250
L
.
°

300
L
.
.
.
150
I
.
-
.

100
L
50
Il

2008 2012 2018 2020 2008 2012 2016 2020

Raw >100kg Composite

Relative number of transactions
1
*
-

500
L
.
.
250
Il
>
3

.
.
200
L
.
.

300
L

100
L
.
100
|
.

T T T T T T T
2008 2012 2016 2020 2008 2012 2016 2020

Polynomial trend: 2008 - 2019
® Polynomial trend: 2008 - 2021

Figure 11. A comparison of Transaction Indices with the addition of extra years' data when using a polynomial
trend model.

Spline regression

53.

The limitations of the polynomial trend equation discussed above could be addressed to some extent by
moving to spline regression. Splines, which can be understood as piecewise polynomial functions,
segment the data with a series of knot points and fit separate polynomial functions to the data within each
segment. This allows for greater flexibility in capturing localised trends and is often preferred over
polynomial regression for this reason (Hastie, Tibshirani, & Friedman, 2009). The polynomials within each
segment of a spline function are not independent, since they are constrained to join smoothly at the knot
points to produce an overall smooth function. However, compared to a single polynomial, the influence of
data points on the fitted curve in different segments is less direct. As a consequence, splines can provide
more localised Tl trend modelling, and therefore offer greater stability of the historical trend when
incorporating additional data in updated analyses. The remainder of this section outlines the technical set-
up and implementation of a spline regression approach for TI modelling.

Modelupet

54. A common representation of a spline function is through a linear combination of B-spline basis functions

55.

(De Boor, A Practical Guide to Splines, 1978). These basis functions form a set of localised functions,
each of which takes non-zero values only over a limited range of the data. A spline of degree d with K knot
points requires d+K+1 B-spline basis functions, {B¢(t)}. Under this representation, a spline trend on the
values of log(aw:) can take the form

17 c | 6 08

This equation represents a spline model for every country or territory, i, and ivory class, k. The sharing of
coefficients across countries, as occurs in the existing polynomial model, is less natural here. Although
this results in a larger number of parameters, maintaining separate coefficients allows for the flexibility to
fit independent trend models for each country or territory.

Maintaining consistency with the framework of the previous polynomial model, the set-up of the coefficient

parameters is as follows. For country or territory i, let Ug M¥N(e., qc) denote the coefficients of Be(t) in
the trend for each ivory class, and lete. MiVN(0O, 10%l). The covariance matrices, q ¢, account for correlated
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57.

trends among the ivory classes, and are modelled as ! Wishart(Rc, 5), where the diagonal scale
matrices, R, reflect prior variance estimations from the data.

The B-spline basis functions, {B¢(t)}, are uniquely defined by the Cox-de Boor recursion formula (De Boor,
1972), depending on two key factors: the spline degree and the knot vector. These represent structural
choices in the creation of a spline function. The spline degree indicates the degree of the polynomial
components, while the knot vector determines the number and placement of the knot points. In practice,
cubic splines with degree d = 3 are often preferred, with the added flexibility brought by the piecewise fit
precluding the need to use higher-order polynomials (Hastie, Tibshirani, & Friedman, 2009). The number
and placement of knots remains a choice; consultation with the MIKE-ETIS TAG recommended exploring
different options for the number and frequency of knots while being mindful of the potential for overfitting.

ot placement

A common recommendation when applying spline models is to use a uniform knot vector, in which the
knot points are equally spaced (De Boor, A Practical Guide to Splines, 1978). This approach is generally
appropriate unless there is a specific need for additional flexibility in a particular region. In the context of
ETIS trend modelling, the equally spaced discrete-year data points seem to support the selection of a
uniform knot vector. However, following the suggestion by the MIKE-ETIS TAG statisticians, the choice of
knot placements is explored by comparing two approaches: (1) placing knots with regular spacing along
the time series - e.g., placing 3 knots at 2011.25, 2014.5, and 2017.75 for the time series spanning 2008
to 2021 (Uniform vectors in Table 1); and (2) placing knots at specific years with a fixed frequency - e.g.,
placing 3 knots every 4 years at 2012, 2016, and 2020 (Specific years in Table 1). Table 1 shows the
results of information criteria (see Annex 3b for details) for each Uniform vectors and Specific years model
considered, and Figure 12 shows the TI for the first three of these models under each approach (see
Annex 3e for Tls from the rest of the models (Figure 1 in Annex 3e), as well as posterior predictive
distributions from all models (Figure 2 in Annex 3e)).

Table 1. Information criteria for spline models with increasing knot frequency under the Uniform vectors and
Specific years approaches.

Model :&"rig;:‘t E‘ﬁ(‘) t;’f Knot values (years) gﬂg\ignce DIC  WAIC LOOIC

Uniform 1 2014.5 9733 11172 10394 10528
vectors

2 2012.33, 2016.67 9615 11349 10375 10560
3 2011.25, 2014.5, 2017.75 9545 11411 10365 10583
4 2010.6, 2013.2, 2015.8, 2018.4 9491 11760 10380 10651
5 2010.17, 2012.33, 2014.5, 2016.67, 2018.83 9414 12001 10368 10687
6 2009.86, 2011.71, 2013.57, 2015.43, 2017.29, 2019.14 9411 12391 10429 10804
Specific  Eyery 7years 1 2015 9735 11129 10397 10528
years Every 6 years 2 2014, 2020 9727 11549 10451 10628
Every 5years 2 2013, 2018 9656 11582 10412 10598
Every 4years 3 2012, 2016, 2020 9563 11417 10367 10589
Every 3years 4 2011, 2014, 2017, 2020 9469 11819 10357 10631
Every 2years 6 2010, 2012, 2014, 2016, 2018, 2020 9424 12437 10424 10789

58. Examining model outputs (including posterior predictive plots in Annex 3e) and diagnostics suggests that:

(1) increasing frequency of knots can lead to overfitting, (2) across both approaches, there was little
variation in the overall Transaction Index trends, with the exception of models for which a knot fell on the
year 2020 (an abnormal year of ETIS data due to the impacts of the COVID-19 pandemic). It is noted that
a knot on the year 2020 results in the final spline segment involving only two points, which may be
insufficient for the flexibility of a cubic polynomial. Four points are required to uniquely fit a cubic
polynomial; based on this, it is suggested to ensure at least four points, including knot points, comprise
each segment. For example, for the time series beginning in 2008, the first knot should come after 2010
to ensure three data points and a knot comprise the first segment. Under both approaches, this rule would
exclude the 6-knot model from consideration, while under the specific years approach, knots at 2020 would
often be removed.
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Figure 12. A comparison of Transaction Indices from spline models with various knot placements. Left: the first
three of the Uniform vectors models listed in Table Al. Right: the first three of the Specific years models listed in Table
Al.

Mo d e | averaging

59.

60.

61.

The issue of final model selection concerning the number of knots remains. Several factors including
MCMC convergence diagnostics, credible intervals, posterior predictive checks, and information criteria
should be considered; however, the use of model averaging is explored as a way to avoid subjective
decisions and mitigate biases produced by the knot placements of an individual model.

The use of model averaging recognises uncertainty in the identification of a single most appropriate model.
From the collection of models M1, Mz, &1, the distribution of a quantity of interest in the averaged model,
M is a convex linear combination (w; O 0 aw; d 1) of the corresponding distributions of the individual
models:

n D 0 nob 8

The model weights, w1, wo, év;, can equivalently be interpreted as probabilities. To implement model
averaging,nsampl es from the averaged model 6s post enw
samples from the posteriors of each model, M;. Various methods to derive appropriate model weights have
been considered in the literature (see for example Dormann, Calabrese, Guillera-Arroita, & others (2018)).

Importantly, model averaging can eliminate the need for the analyst to make a subjective decision selecting
a single knot placement, thus making the model-fitting process more objective. Moving away from using a
single model, uniform vectors become a more sensible choice thanthenon-uni f or m vect or
yearsb6 approach. The model wei ghts assigned to

the rule suggested above) under three approaches to model averaging are shown in Table 2. This includes
a psuedo-BMA approach using w; ® exp{-2LOOIC}}, the same approach using Bayesian bootstrap
sampling (referred to as pseudo-BMA+), and a stacking of posterior predictive distributions to maximise
the log pointwise predictive density. Further details of these approaches can be found in Annex 3f. Briefly,
each method estimates the expected log pointwise predictive density of the models; the pseudo-BMA (and
pseudo-BMA+) weights directly reflect the LOOIC comparison, while stacking is designed for predictive
accuracy. As such, the former two methods concentrate weight on the one-knot model (Table 2), while
stacking appears to draw useful features (i.e., knot placements) from a more diverse collection of models.
Pseudo-BMA is understood to be sensitive to the model set, while stacking provides a more robust
approach; its solution depends only on the space spanned by the candidate models. Stacking is concluded
as the appropriate version of Bayesian model averaging in the case when the true data generating model
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62.

63.

64.

is not specified (Yao, Vehtari, Simpson, & Gelman, 2018), and is thus the method adopted for the ETIS
modelling.

Table 2. Model averaging weights, under three methods, for the uniform vectors spline models with varying numbers
of knots.

No. of Weights
Model Kknots LooIC Pseudo-BMA  Pseudo-BMA+  Stacking
1 10528 1 0.896 0.673
Cubic spline 2 10560 0 0.091 0
with uniform 3 10583 0 0.013 0.060
vectors 4 10651 0 0 0
5 10687 0 0 0.267

mmar y

Spline functions have been introduced as an alternative to polynomials for modelling the trends in log(au:)
over time, offering the potential to address the existing limitations in the polynomial trends, particularly in
terms of stability and flexibility. The proposed approach involves using cubic splines with ivory class and
country- or territory-specific coefficients to allow greater flexibility in modelling trends.

Uniform knot vectors are chosen as the strategy for knot placement. However, to avoid subjective
decisions in selecting a single model, statistical model averaging is applied across a collection of candidate
models with varying numbers of knots. To discourage overfitting and ensure that the data can support the
chosen models, a guideline is introduced requiring each knot segment to contain at least four points,
including endpoints (knots). This provides a practical stopping rule on the number of models to be
considered for model averaging, dependent on the length of the analysis period.

Stability of the TI trend was discussed with the TAG as an advantage of the splines over the previous
polynomials. To demonstrate this, Figure 13 shows the Tl from the model-averaged spline models when
using data up to 2019 compared to the full time series up to 2021, and shows consistent trends (compare
this with the polynomial models seen in Figure 11). For the time series ending in 2019, the permissible 1-
to 4-knot models received weights of 0.738, 0.163, 0, and 0.098, respectively.
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Figure 13. A comparison of Transaction Indices with the addition of extra years' data when using averaged spline
models.

i Revision of ivory weight <c¢cl asses

65.

The Transaction Index (TI) is divided into weight classes of raw and worked ivory to provide insights into
more specific trends in the global ivory trade. However, there are clear imbalances in terms of the number
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66.

of seizures across these classes. For example, in the latest ETIS data for the years 2008 i 2023

(downloaded on 26 September 2024), the small (< 10 kg), medium (107 1 00 kg) , and | ar ge

ivory classes included approximately 49%, 44%, and 7% of the raw ivory seizures in the analysis,
respectivel y. Meanwhi |l e, the small (< 10 kg)
approximately 94% and 6% of the worked ivory seizures, respectively. The large classes of raw and
worked ivory contain significantly fewer seizures and, accordingly, exhibit many more zero counts by
country or territory and year (see Figure 3). This data sparsity reduces the reliability of the trend models
and makes it less likely for parameters to converge in these classes.

Revising the weight classes is considered as a means to address model-fitting issues caused by class
imbalances while preserving relevance to the aspects and characteristics of the global ivory trade. In the
raw ivory categories, the current thresholds of < 10 kg, 107 100 kg, and > 100 kg may, respectively, reflect
seizures of one or two pieces or tusks from small poaching incidents, seizures of multiple pieces that may
indicate the consolidation into larger illegal stocks, and large-scale operations often linked to organized
crime. Despite the smaller proportion of raw ivory seizures in the largest weight class, these interpretations
are meaningful and offer limited scope for an adjustment of the class thresholds. For worked ivory,
however, the 10 kg threshold represents a relatively large seizure, especially in light of trends showing
that the reported weights of worked ivory seizures appear to have decreased over time (see Figure 14).
Through the 1990s, the central spread of worked ivory weights often fell between 1 kg and 10 kg. Since
the early 2000s, however, these distributions have centered more towards 1 kg, and over the past six
years in particular, the central distribution has consistently fallen below 1 kg. These patterns perhaps
reflect trends which see worked ivory items of smaller size and an increase in global travel and seizures
of small worked items transferred in personal luggage.
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Figure 14. The distribution of reported weights (Raw Ivory Equivalent6) over time for worked ivory seizures.
The widths of the boxplots are proportional to the square root of the sample size, and the y-axis is truncated at the
upper end to enhance the visibility of the central distributions.

Summary

67.

To respond to observed trends in the reported weights of worked ivory seizures, it is proposed to reduce
the class threshold for worked ivory from 10 kg to 1 kg. This adjustment received the support of the MIKE-
ETIS TAG. For the latest ETIS trend model (see document SC78 Doc 65.1), Figure 15 shows the
distribution of seizure weights used in the analysis, with both the previous and proposed worked ivory
weight thresholds indicated. The adjustment appears to be better supported by the data and enhances the
interpretation of the small weight class as reflecting seizures of individual worked items such as jewellery
and ornaments.
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Figure 15. The distributions of seizure weights used in analysis. Histograms show the raw (left) and worked (right)
seizure weights (reported and estimated) for the data covering 2008 i 2023 used in the latest ETIS trend analysis,
with the previous (orange) and proposed (blue) class thresholds marked. No change is proposed to the raw ivory

thresholds.

Wei ght estimation modelling

In the ETIS database, quantity information, whether the weight or the number of pieces, is required for an
ivory seizure to be considered valid for analysis. Of these, weight is crucial as it is used to summarize the
total amount seized (see for example Figure 3, SC78 Doc 65.1) and to categorize seizures into the raw
and worked ivory weight classes displayed in the Transaction Index (TI). However, many seizure records
do not provide weight information, requiring instead the use of a weight estimation model.

The weight estimation model uses records (of seizures made from 1996 onwards) that provide both the
number of pieces and the weight as a training data set to develop a model that estimates the weight for
records that provide only the number of pieces. The previously used weight estimation model applies a
polynomial regression on the log-transformed number of pieces, with a Box-Cox transformation of the
target weight variable. The degree of the polynomial is selected to minimize the Akaike Information
Criterion (AIC), and separate models are fitted for raw and worked ivory.

Initial explorations considered whether seizure year should be included as a continuous variable in the
weight estimation models, given suggestions that tusk size and worked piece sizes may have varied over
time. The boxplots in Figure 16 show the yearly distributions of weight per piece for seizures of raw and

worked ivory that reported both quantities, i . e.

seizures show a consistent weight-per-piece distribution over time, whereas the worked ivory seizures
display noticeably lower distributions over the past decade.

* A s stabdnlss ) mﬁ bbbt

Figure 16. The distributions of weight per piece over time. Boxplots include seizures of raw (left) and worked
(right) ivory reporting both quantities, thus serving as a training set for the weight estimation models. The widths of the
boxplots are proportional to the square root of the sample size, and the y-axes are truncated at the upper end to
enhance visibility.

ends in weight reporting over ti me

Concerns arose through discussion with the MIKE-ETIS TAG that the time-varying patterns seen in the
data may equally reflect reporting biases in the training set. The trends in the quantity reporting behaviours
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Reporting

(only pieces, only weight, and both) over time for seizures of raw and worked ivory are shown in Figure
17. Records with Only pieces reported (orange bars) represent records requiring weight estimation, while
records with Both pieces and weight quantities reported (grey bars) represent training data for the weight
models. Figure 17 suggests that Parties report both quantities (grey) more often for raw ivory compared
to worked ivory, and that seizures of worked ivory greatly increased after 20087, with the proportion of
seizures reporting weight also improving with this increase. Further possible reporting biases in the ETIS
data are investigated:
di

fferences Party

by

72. Figure 18 provides a breakdown of quantity reporting for raw and worked seizures by a sample of Parties.

For raw ivory, few Parties (with more orange bars) primarily report only weight as the seized quantity of
ivory, while other Parties (with more blue bars) primarily report the number of pieces; other Parties report
both (grey bars), and the reporting patterns can change over time as evident in the examples plotted in
Figure 18. Similar trends and variations are observed in the reporting of quantity information for worked
ivory, suggesting there is little consistency in the reporting practices of various Parties over time (see also
document SC78 Doc 65.1) Therefore, the varying temporal
training data may not reflect genuine changes in the global weight-pieces relationship.
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Figure 17. Trends in quantity reporting over time. Numbers of seizures reporting only pieces (orange), only weight
(blue), and both pieces and weight (grey) for raw (left) and worked (right) ivory. An increase is noted in the numbers
being reported since 200817, most notably in worked ivory.
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Figure 18. Trends in quantity reporting over time for a sample of individual Parties. Numbers of seizure records
for raw (left) and worked (right) ivory, with breakdown by country or territory, year, and quantity reporting. Displayed
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Repordiifnfger ences by quantity el ement

73. Additionally, boxplots in Figure 19 explore the possibility of differences in quantities reported over time for
seizures that report only number of pieces (the estimation set; orange boxplots), only weight seized (blue
boxplots), or both quantity elements (the training set; grey boxplots). In the top row, records reporting both
weight and pieces appear to contain generally greater numbers of pieces than records which only report
pieces. This perhaps suggests an under-representation of small-piece seizures in the training data for both
raw and worked ivory. The corresponding comparison of weight with records which only report weight
(bottom row) is less clear, with possible variations in the relationship over time. In general, however, the
boxplot comparisons in Figure 19 indicate that the training data is not necessarily representative in terms
of weight and pieces quantities.

74. Given the reporting behaviour and quantity patterns apparent in the training data, caution should be taken
if including time as a continuous predictor variable. Furthermore, the distinct change in reporting behaviour
since 2008"7 (see Figures 16 and 17) perhaps points to an appropriate shorter time period for the training
set. The current and recent ETIS analyses have included data since 2008 (see ETIS reports to SC74 and
CoP19); hence, with less need to estimate seizure weights pre-2008, the weight estimation training sets
can reasonably be restricted to exclude these records.
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Figure 19. Distributions of quantity information for seizures reporting only pieces, only weight, or both pieces
and weight. Top row: boxplots comparing the distributions of the number of pieces between seizures reporting only
pieces (orange) and seizures reporting both pieces and weight (grey) over time since 2008. Bottom row: boxplots
comparing the distributions of weight between seizures reporting only weight (blue) and seizures reporting both pieces
and weight (grey) over time. The comparisons are separated for raw ivory (left) and worked ivory (right). Boxplot widths
are proportional to the square root of the sample size, and the y-axes are truncated at the upper end to enhance
visibility of the boxplots.

Exploring the wutility of keyword predictors

75. The distributions shown in Figure 16 revealed large variability in seizure weight per piece, largely due to
the fact that a reported number of pieces may refer to anything from whole tusks to cut or worked pieces
of various sizes. This distinction is not explicitly available, though analysis of a free text ivory comment
field can sometimes offer insights. The ivory comment is an optional field in the ETIS database which
allows data providers to give a written description of the seized ivory. Figure 20 summarizes the reporting
of ivory comments for raw and worked seizures, showing generally good reporting rates, particularly for
worked seizures. However, the contents of the ivory comment field, in terms of the keywords used, may
be subject to changes in reporting habits over time; Party-specific biases, as seen in other aspects of the
data, are likely to again be present.
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Figure 20. Trends in ivory comment reporting over time. Numbers of seizures reporting an ivory comment (blue)
for raw (left) and worked (right) seizures over time. For worked seizures reporting an ivory comment, the number of
seizures indicating jewellery in the ivory comment field are also shown.

The word clouds in Figure 21 illustrate the relative frequency of keywords appearing in the ivory comment
fields for raw and worked seizures. Raw seizures frequently mention whole or cut pieces of tusks, while
worked seizures often describe products, carvings, and jewellery. Binary variables, indicating the presence

or absence of particular keywords in a seizurebs
potential predictive value for the weight estimation models.

ewe

tusk © carving

tusks vory
i carvings
elephant weighing

leces velrysbangle

Figure 21. Word clouds for ivory comment reporting. Word clouds show the relative frequency of words appearing
in the o6ivory commentd field of ETI S s e iCommoscomnnectivewodds f

have been removed.

Exploring the prediction value of keywords suggested that keywords were not especially meaningful or
relevant as predictors for raw ivory. However, for worked ivory, which can range from large carvings to
small ornaments and jewellery, the ivory comment is often more informative. To understand the potential
for keywords to be used as predictors for worked ivory weight modelling, the weight-per-piece behaviour
with and without particular keywords was further explored. The most discriminative keywords found related
to jewellery; Figure 22 shows boxplots of the weight-per-piece distribution over time for worked seizures
with jewellery mentioned (orange) or not mentioned (blue) in the ivory comments since 2008%8. Among
worked seizures with both weight and pieces reported, the jewellery indicator often accompanies seizures
with lower weights per piece. Factoring also its reasonably consistent reporting behaviour throughout the
recent period since 2008 (Figure A18; orange bars), jewellery may represent a useful (and interpretable)
predictor for worked ivory weights.
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Figure 22. A comparison of the distributions of weight per piece for worked ivory when jewellery is and is not
identified in the ivory comment. Boxplots include worked ivory seizures reporting both weight and number of pieces
since 2008, grouped according to whether their ivory comment includes jewellery keywords (orange) or not (blue).
The latter case includes seizures reporting no ivory comment. Boxplot widths are proportional to the square root of
the sample size, and the y-axis is truncated to remove more extreme outliers and display the boxplot comparison.

Wei ght model s

78. To fit the weight models, a variety of statistical and machine learning regression and classification methods

79.

80.

were explored, although the differences in results were minimal. Following consultation with the MIKE-
ETIS TAG, it was agreed to replace the previously used polynomial models with cubic spline models. To
aid consistency in the weight estimation across analyses, the TAG recommended selecting the knots once
and not revisiting this decision with each analysis. Experiments revealed that this choice had little impact
on results, although three knots were selected
using uniform knot vectors which would be subject to change with additional data, fixed knot points have
been selected (see Figure 23 for details). Additionally, natural spline functions have been applied to
enforce linearity beyond the range of the data and avoid potentially unrealistic weight estimates if
extrapolation is required.

The model for raw ivory seizures is expressed as follows:
o 6 w -h
where x; denotes log(pieces + 1) for the it" seizure, and 6 represent the set of B-spline basis functions
(without intercept). To encourage a normal error distribution, the target variable, yi, is obtained after
applying a Box-Cox transformation to the seizure weight, wi:
o o ' p x_ QQ e
[ QO m

where the exponent, a; is estimated via maximum likelihood. When back-transforming the predictions of R
to the weight in kg, R, a bias-correction term can be applied to account for the skewed residual distribution

created by the direct back-transformation (Hyndman, 2018):
B , T ” p = e~ ~
e @ P p - QQ mh
. C_w p
U T
RE® p — QQ ™
r C

where G2 is the local prediction variance.

For worked ivory, the model includes a binary factor variable indicating whether jewellery keywords are
detected in the ivory comment field:

o 16w & -h
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where z; = 1 if the ivory comment of the seizure i contains a jewellery keyword!8, and zero otherwise. The
fitted models are shown in Figure 23. Across both raw and worked models, the adjustments to the weight
estimation models have reduced the cross-validated mean squared error by around 25%.

Raw ivory Worked ivory

04 54 Jewellery
No (z= 0)
Yes (z=1)

2 4 6 2 4 6 8
X X

Figure 23. A visualisation of the fitted weight estimation models for raw and worked ivory. Weight estimation
models for raw and worked ivory seizures, fitted using natural cubic splines with knot points at x = 2, 4, and 6. Some
x-shift has been applied to the groups in the right-hand figure to more clearly display overlapping colours.

Summary

81. Following thorough experimentation and consultation with the MIKE-ETIS TAG, various adjustments have
been made to the weight estimation models used in the ETIS analysis. The key adjustments are as follows:
(1) the training set has been limited to seizures from 2008 onwards to align with the current range of the
trend analysis and in response to observed changes in seizure and reporting practices since that time; (2)
natural cubic splines with fixed knots at x = 2, 4, and 6, have replaced the previously used polynomials,
where the degree was selected based on AIC; and (3) the weight model for worked ivory now includes an
indicator variable for whether jewellery is mentioned in the ivory comment, based on a set of keywords.
These modifications received the support of the MIKE-ETIS TAG.
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Figure 1. A comparison of posterior predictive distributions of yik between models using the proposed and previous
methodology. The posterior predictive distributions in each ivory class are summed over countries and territories under a)
the proposed model-averaged spline model, and b) the previous 4" degree polynomial model. The solid and dashed lines
show the median and central 50% quantile-based intervals of the predictive distributions, while the orange points indicate the

observed data.
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An overview of i nformation criteria for ETI S

1. The deviance information criteria (DIC) was introduced by Spiegelhalter, Best, Carlin, & Van Der Linde
(2002) as measure of model comparison for Bayesian models, and has previously been used to aid the
ETIS model development and model selection (Underwood, Burn, & Milliken, 2013). DIC combines an
estimate of deviance (model fit; (-2) times log-likelihood) with an estimate of the effective number of
parameters (model complexity). Given the data, y = (y1, Y2,  &n), and model parameters, d, DIC can be
written as follows:

DIC ¢ 11in@P <¢nh

where p represents the model likelihood, d represents a point estimator (typically the posterior mean) of
the model par amet er sd poestimatesithe effectivie sumber &f parameters, Ana n d
estimate for pp was suggested by Spiegelhalter, Best, Carlin, & Van Der Linde (2002) as the difference
between the posterior mean deviance and the deviance at the posterior means, although this is exposed

as a poor approximation unless pp << n (Plummer, 2008).

2. The use of a point estimator of the posterior expectation makes the DIC unsuited to complex, non-
Gaussian posterior densities. There are also concerns with its use for hierarchical and latent variable
models (Quintero & Lesaffre, 2018). In such settings, the DIC calculation may derive the likelihood
conditioned on the latent variables, or equivalently at the wrong level of the hierarchical structure, such
that the model 6s uncertainty i s nonmodeffaclslinSpiggehaltee sent e
Best, Carlin, & Van Der Linde (2002)). However, while the ETIS model can be described as a hierarchical
latent variable model (with the Transaction Index, seizure rate and reporting rate constituting latent
variables), its representation as such is purely structural; the latent variables can be algebraically ignored
and are not treated as model parameters in a conditional likelihood. Nevertheless, the DIC is not a justified
Bayesian approach, with its view partially limited to posterior expectations rather than full distributions.

3. The widely applicable information criteria (WAIC, Watanabe (2009)) is seen as an improvement on DIC
for Bayesian models. Rather than using point estimates, WAIC uses the full posterior distribution of model
parameters:

WAI C ¢ 1 Vg N 0P ¢ 8

The estimate used by WAIC of the effective number of parameters, pw, is calculated as the sum (over data

points) of the variance (over posterior samples) of the pointwise log-likelihood. This summation provides

a more stable estimate than that of pp used by DIC, although it becomes unreliable as the individual
pointwise variances increase (a ©o6reliabilitydéd threst
(2017)).

4. Watanabe & Opper (2010) showed WAIC to be asymptotically equivalent to the Bayesian leave-one-out
cross validation (LOOCYV) estimate of the log predictive density. The latter can be expressed as

LOOCV ivg noP h

where M\pq T epresents the expectation wunder the model pa
model is fitted with the i" data point removed. Direct calculation of LOOCYV requires fitting the model n
times, and is thus generally infeasible. However, it can be approximated using importance sampling
(Gelfand, Dey, & Chang, 1992), replacing the unknown density, d]y-i, with the full posterior density, dly. To
cope with the often large variance (over posterior samples) of importance weights for each pointwise
density in this approximation, Vehtari, Simpson, Gelman, Yao, & Gabry (2015) introduce a method of
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Pareto-smoothed importance sampling (PSIS). This allows for stable estimates by fitting Pareto
distributions to the upper tail of the importance weights, with the estimated Pareto shape parameters
providing a diagnostic indicator as to the reliability of the approximations (good performance is suggested
up to a threshold of 0.7). The PSIS estimate of LOOCYV is multiplied by (-2) to place it on the conventional
scale of deviance and produce the information criteria denoted as LOOIC throughout this document. Both
WAIC and LOOIC estimate pointwise predictive density by evaluating the log-likelihood at the posterior
simulations of the parameter values, and both are asymptotically equivalent to (-2 times) Bayesian
LOOCV. However, Vehtari, Gelman, & Gabry (2017) show LOOIC to be a more robust approximation in
the finite case, particularly when dealing with weak priors or influential observations.
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Figure 1. A comparison of posterior predictive distributions of yit under different models, summed over countries
and territories. The solid and dashed lines show the median and central 50% intervals of the predictive distributions, while
the red points indicate the observed data. For the ONR-removal model (top left), predictions are not simulated for the
removed Yik, yet the predictive distributions still overestimate the data. The baseline model for comparison (current) is a
4" degree polynomial model.
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Figure 1. Posterior distributions for the zero-inflation parameter. Top: a visualization of the zeros occurring for each
country or territory, ivory class, and year in the data used in analysis (this is a repeat of Figure 4 in Annex 3). Bottom: posterior
distributions (maximum a posteriori estimates and 90% highest density credible intervals) for the parameters, " i, in the
country- (or territory-) and ivory class-specific zero-inflated model (using prior distributions ~ i ~ Unif(0, 1)). The distributions
of " ik can be seen to reflect the proportion of zeros across years for each country or territory and ivory class (lower values of
" ik imply a greater proportion of zeros).
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Figure 1. Transaction Indices for the latter three spline models under each knot placement approach in Table 1 of
Annex 3 (Uniform vectors; left, and Specific years; right).
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Figure 2. Posterior predictive distributions of yik summed over countries and territories under spline models with
the Uniform vectors (top two rows) and Specific years (bottom two rows) approaches to knot placement (see Table 1 in
Annex 3 for the exact knot placements of each model). The solid and dashed lines show the median and central 50%
intervals of the predictive distributions, while the red points indicate the observed data.
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An overview of methods for Bayesian model

The framework for drawing inference from an averaged model, MY can be written as follows:

n 0 N30 h

where w1, w2, &3 denote the model weights (w;O 0  gws d 1) assigned to the individual models My,
Mz, ;. This represents a distribution from the model ensemble, with each model, M;, contributing to
the overall distribution according to its weight, w;.

In the framework of Bayesian Model Averaging (BMA, Hoeting, Madigan, Raftery, & Volinsky (1999)),
models are assigned weights based on their posterior probabilities: w; 8 p(y |M)p(M;)), where p(y |M)) is

3f

the likelihood of M;, integrated over the model 6s parameters.

the true data-generating process is not among the candidate models. Alternatively, Akaike's Information
Criterion (AIC) is commonly used to construct model weights of the form w; & exp{-%2AIC;j} (Burnham &
Anderson, 2002). More recently, WAIC and LOOIC (see Annex 3b) have been applied to derive similar
weights in a Bayesian setting; these methods are often referred to as pseudo-BMA. Yao, Vehtari, Simpson,
& Gelman (2018) mitigate uncertainty in the finite sample LOOIC approximations behind a pseudo-BMA
weighting by applying a Bayesian bootstrap (Rubin, 1981), which has the effect of regularising the model
weights away from the extremes of zero and one (this method is referred to as pseudo-BMA+ in Table 2).

Both BMA and pseudo-BMA ultimately converge towards selecting a single best model as the data grows.
An alternative approach to model averaging, known as stacking (Wolpert, 1992), aims to find the linear
combination of models that optimises the overall predictive distribution. Originally developed for averaging
point estimates, stacking was generalised by Le & Clarke (2017) to combine predictive distributions, and
Yao, Vehtari, Simpson, & Gelman (2018) extend the framework to general optimality criteria. When
maximising the log pointwise predictive density, stacking weights can be expressed as

AOCIi ABi Cuon®d hd h
18 h

where p(yi |[M;, y-) is the leave-one-out predictive density for the model M;, approximated using Pareto-
smoothed importance sampling (Vehtari, Simpson, Gelman, Yao, & Gabry, 2015). This is the method of
model averaging used in the ETIS trend analysis, fuller details of which can be found in Yao, Vehtari,
Simpson, & Gelman (2018).
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APPLI CATI ON OFANEAEOYW®OIRX METHODS TO ETI S DATA
(ETI' S review recommendation 25)

This Annex has been prepared by TRAFFI C.

ETI'S review recommendation # 25 received a high prio
Research Consultancy and called for AFurther explora
i mproving the analytical witamewopokmBood akfihoiddu @ifar cpase
the exploration of application of network models to |
il legal ivory trade.

The process of identifying Parties affected by the illegal ivory trade has been conducted since CoP12 using
an agglomerative hierarchical cluster analysis of ETIS data (see document SC78 Doc. 65.3, Annex 1). The
cluster analysis broadly differentiates countries and territories by their levels of illegal ivory trade based on
number of seizures and seized weight derived from the ETIS trend analysis results. Parties are identified
as being in NIAP Categories A, B or C based on supporting information summarized from ETIS data
including the volume of illegally traded ivory and the extent of trade links, and additional external supporting
information e.g., effective governance (Corruption Perceptions Index) or prevalence of organized crime
(Organized Crime Index).

In the report to CoP19 and following consultation with the MIKE-ETIS TAG and the CITES Secretariat, it
was r ecogni maedefinements mighébe made in future assignment of Parties under the NIAP
process to Category C, as well as Categories A and B, as better definitions are developed by the Parties
as to what most affected, markedly affected, and affected mean in terms of quantifiable illegal trade
characteristcs0 ( CoP19 Doc. 66. 6) . At [Qegistoh 29,97 Wwhixh stateetsattlzel s o ad
CITES Secretariat shall, in consultation with the MIKE-ETIS Technical Advisory Group and TRAFFIC,
develop draft criteria for the categorization of Parties based on the ETIS analysis and seizure data relating
to elephant specimens submitted to TRAFFIC, and submit the draft criteria to the 78" meeting of the
Standing Committee for consideration. The CITES Secretariat requested TRAFFIC to prepare a report on
past and current methodologies of ETIS categorization of the Parties (see document SC78 Doc. 65.3,
Annex 1) and develop an improved analysis as part of the implementation of ETIS review
recommendations to improve the analytical framework (recommendation # 25 in Annex 3 of CoP19 Doc.
21).

Key is the derivation of quantifiable metrics and data-driven evidence to inform the identification of Parties
that are affected by illegal ivory trade and to further estimate the possible effect these Parties have on the
wider illegal ivory trade network. Quantitative methods may also provide a tool to set targeted NIAP
objectives and evaluate their achievement and, in line with the objectives of the ETIS programme set in
Res. Conf. 10.10 (Rev. CoP19), assess the effect of measures taken by Parties under the auspices of
CITES.

The modelling framework was developed in coll aborati
I nstitute at the University of €E€amisr TdAGeaaddt wasCpiTES
in an interim reportultawbionl maeetshgsti éhet dIonoEsJune
and ttHheee2t0i ng of thei TANBohembefram28 in Nairobi, Keny.
the network analysedasedamappnbacést hag @aablaicdoerst esxpta t a
guantitative aspects; noted that the input data is th
cluster analysis and that the results shows similar r
CoP18 and’ CoP1Burther noted that the network analysis
ETI'S data and that the different trends observed for
Il nput from the TAG and the Secretariat were incorpora
framework i mprovements to the ETIS trend analysis pre

19

20

Recommendation # 26 advises to fAStreamline the ORO®6 scrimptns (+30)
interventiono.

I't also recommended as a general rul e, that Parties shduwlhd itsavehea
case with any ETIS analysis.
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cal overall summary of key developments, whil
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suggested mohdee|TSAGwas provided t

PART SIUMMARY OF NETWORK ANALYSI S MODELLI NG DEVELOPMENT

8. The following aspects of the analytical framework of network models were explored and are presented in
this Annex: i. procedures and considerations in the construction of illegal ivory trade networks using ETIS
data, ii. proposed methods of key player identification and the use of disruption metrics to identify most
affected Parties and based on pre-determined, or optimal, disruption of illegal ivory trade, and iii. a
comparison of current and proposed methodologies using data presented at CoP19. Part Il describes in
detail the derivation and adaptation of network statistical methods for the application to ETIS data. Annex
4b summarizes the assumptions made in the analyses of ETIS data, including those which are specific to
the proposed network analysis. Annex 4f provides additional comparisons with CoP18 data. The R code
associated with the final suggested methods was provided to the TAG. Finally, interactive versions of
network maps presented here can be explored at https://etisonline.org/network-maps.

Constructing the ill egal ivory trade network

9. The illegal ivory trade is inherently a trade network with Parties reported as origin, export, re-export and
destination country or territory along the trade chain, where Parties may often occupy different roles
depending on whether they are range or non-range States. Cumulatively this creates an interconnected
trade network in which the presence of illegal ivory in one Party often depends on its trade through another
Party or Parties. This is crucial, as enforcement or policy action that might be implemented by Parties
through regulatory actions such as the NIAP processes can extend to have wider impacts beyond the
individual Parties. With this understanding, the modelling of ETIS data as a trade network can allow a fuller
representation of the intricacies and connected nature of the global illegal ivory trade for a more effective
law enforcement implementation and decision-making by the Parties.

10. The country of discovery (or country or territory of seizure) is a minimum required field to add a record to
the ETIS database (paragraph 2.a of Annex 1 of Res. Conf. 10.10. (Rev. CoP19)). Additional trade route
information, although not considered as a minimum requirement, is essential not only to understand illegal
ivory trade networks but also to inform the current ETIS trend modelling in terms of bias-adjustment seizure
rate covariates (i.e., in constructing the law enforcement ratio covariate). However, it is noted that only
around 50% of seizure records reported to ETIS include a full or partial trade chain route beyond the
country of discovery. While some of this may be explained as relating to seizures made in range States
for which no unreported route exists, a significant proportion can be attributed to cases in which an existing
trade route was either unknown or unreported. Further exploration of the trade route reporting behaviour
reveals substantial variation in Parties reporting patterns over time (Figure 1 in Annex la to document
SC78 Doc. 65.1).

11. The missing trade routes in ETIS records, if not accounted for, can introduce biases in a network analysis
of ETIS data. Approaches to address the issue of missing routes that were explored with the MIKE-ETIS
TAG and the CITES Secretariat include: 1) the removal of seizures with no reported trade route from the
analysis; 2) the inclusion of seizures with no trade route as a self-loop link in the network without bias-
adjustment; and 3) a bias-adjustment approach where, similar to the reporting and seizure rates of the
ETIS trends analysis, a route-reporting rate is calculated to bias-adjust trade volume based on the reported
trade routes (see additional details in Part Il). While the removal of seizures with no trade route from the
ETIS analysis had substantial impacts on network structure and results (Annex 4d), the network results
with and without the route reporting rate bias-adjustment were highly comparable. For the sake of brevity,
only results with the bias-adjustment are shown in Part I; a full set of results are provided in Part Il.

12. Similar to the input data type used by current methodologies and the cluster analysis, two input variables
were considered to calculate the networks trade volume: the number of transactions (also referred to as
transactions network) and weight of seized ivory (also referred to as weight network). To allow comparison
to CoP19 results, the networks were constructed based on trend analysis results from the CoP19 reporting
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period (2018 i 2020)2%. Figures 1 and 2 show the transactions and weight networks for raw ivory (Figure
1) and worked ivory (Figure 2). The strength of trade links based on the bias-adjusted volume (or edge
weight indicated as lines) between Parties (or network nodes represented as circles) are depicted such
that redder (and thicker) lines indicate edge weight with higher volume compared to bluer (and thinner)
lines, and darker-coloured nodes indicate nodes with higher volume compared to lighter-coloured nodes.

A. Raw ivory transactions network

Bias-adjusted edge volume 1 10 100

B. Raw ivory weight network

Bias-adjusted edge volume i 356 10000

Figure 1. lllegal raw ivory networks for the CoP19 reporting period of ETIS data (2018-2020). Networks are based
on the bias-adjusted volume of raw ivory moving between countries and territories and are constructed separately based
on the number of transactions (top) and the weight (bottom). The colour and thickness of the edges denote the relative
strength of the trade links (using a separate log scale for each map), with the direction of travel indicated by the
transparency of the edge moving from fainter to darker. The shading of nodes indicates the proportion of the total network
volume that each country or territory encounters, with the darker shading indicating proportionately greater involvement
in the global trade. For interactive versions of these maps, visit https://etisonline.org/network-maps.

21

Addi tional net works were construct2@l17)rwitthle -gdojidstr érde pdoartad nhkga speed i a
trend analysis, and are presented in Annex 4f.
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A. Worked ivory transactions network

Bias-adjusted edge volume | 10 100

B. Worked ivory weight network

[ |
1 10 100 1000

Bias-adjusted edge volume

Figure 2. lllegal worked ivory networks for the CoP19 reporting period of ETIS data (2018-2020). Networks are
based on the bias-adjusted volume of worked ivory moving between countries and territories and are constructed
separately based on the number of transactions (top) and the weight (bottom). The colour and thickness of the edges
denote the relative strength of the trade links (using a separate log scale for each map), with the direction of travel
indicated by the transparency of the edge moving from fainter to darker. The shading of nodes indicates the proportion
of the total network volume that each country or territory encounters, with the darker shading indicating proportionately
greater involvement in the global trade. For interactive versions of these maps, visit https://etisonline.org/network-maps.

13. Beyond the immediate visual illustration of ETIS data and the interconnectedness of Parties affected by
the illegal ivory trade, examination of constructed illegal ivory networks depicted in Figures 1 and 2
provides the following two general insights:

il

Within ivory type (i.e., raw or worked), networks constructed based on transactions or weight
input data can provide differing inferences on most affected Parties and prominent trade links.
This difference was more pronounced for raw ivory networks, where a few seizures of very large
weight (e.g., totalling several tonnes of seized ivory) may carry the majority of the trade volume,
and where the transaction network of raw ivory highlighted the trade links between African range
Parties as more prominent, while the weight network highlighted links between African and Asian
Parties (Figure 1).
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1 Considering the same input variable (i.e., transactions or weight), general differences are noted
between networks constructed for raw and worked ivory types. For example, for the number of
transactions and compared with raw ivory networks (Figure 1A), worked ivory networks had more
diverse trade links and included more prominent links between non-range Parties (Figure 2A).

I denti fication of Parties requiring attention using key

14. Various network centrality measures exist to quantify the importance of individual nodes (Parties) and
edges (trade links) in the network structure (e.g., Tables 1 and 2 in Part Il). However, when considered in
isolation, the identification of key Parties based on individual centrality scores overlooks the connected
nature of the network and the potential redundancy when, for example, intervening actions are being taken
in two highly important but connected nodes. A key player approach in network modelling allows for a
more optimal identification of important nodes that might arise from different regions of the network but
that collectively provide broader disruption impact across the network. This key player algorithm is well-
established among network analyses of health and criminal networks and works to identify groups of nodes
which have the potential to collectively achieve the greatest disruption to the network.

15. Applying the key player approach iteratively to ETIS data, while each time increasing the number of Parties
that can be identified as most affected, allows for multiple key player solutions based on group size. A
network disruption metric can be calculated for each specific key player group by calculating the proportion
of the network volume that will be disrupted if these key players are removed, and results can be plotted
as disruption curves (Figure 3). Predefined thresholds of disruption (e.g., 75% or 90% reduction in illegally
traded ivory; dashed lines in Figure 3) can be used to identify an optimal solution of key players. An
alternative optimal solution can balance the number of Parties identified with the most pronounced slope
change based on the disruption curves (solid lines in Figure 3). Uncertainty in the selection of key players
can be further explored via the construction of multiple networks based on the posterior distribution of
trend analysis results, thus yielding a percentage disruption range that a Party or group of Parties might
achieve given the multiple iterations and key player solutions.

16. Here, both key player optimization approaches with uncertainty estimation were considered to identify
Parties most affected by illegal ivory trade (similar to Category A, or most affected, and B, markedly
affected, Parties under the NIAP process). Additionally, an approach to identify Parties who are important
to watch (similar to Category C, or affected Parties) was developed. For the latter, examining changes in
Partiesd relative importance metrics betweenTogoP pe
Parties with increasing trends were identified as important to watch (Figure 4, dashed orange lines), while
Parties with decreasing relative importance to the network were also identified (Figure 4, solid blue lines);
the latter might consist of Parties that have successfully implemented NIAP actions or other measures
under the auspices of CITES, in line with the objectives to the ETIS programme to assess linkages to
CITES actions taken by the Parties (see additional discussion in Part I1).

17. Results of the key player approach suggested that while some key Parties consistently emerged across
the different network types (i.e., transaction or weight based networks, for raw or worked ivory), distinct
sets of Parties were also identified (Table 3 in Part Il and Annex 4d). Thus, network analyses can provide
a more tailored approach to identify Parties requiring attention by illegal ivory type, and can be used to
develop more targeted NIAP objectives and law enforcement efforts that are focused for example, on
poaching reduction if a range State Party is identified based on raw ivory key player results, or on behavior
change if a consumer Party is identified based on worked ivory key player results.

Evaluation of key player approach with current met hodol

18. In comparing the current analytical framework used in ETIS report to CoP19 with the results of the
identification of Parties based on network modelling approaches, it was evident that current approaches
fall short in achieving maximum optimal illegal ivory network disruption (note asterisks fall below disruption
curve in Figure 3). However, this effect was less pronounced for raw ivory. This suggests that, under
current methods that consider raw and worked ivory collectively, the identification of Category A Parties
might be more likely to identify countries or territories with prominent seizures of raw ivory. Use of the
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19.

20.

network analysis methodology might result in a more balanced identification approach that also includes
more prominent illegal trade in worked ivory.

In general, there was congruency in the Parties identified as requiring attention under NIAP Category A
and B and Parties identified as key players in network analysis results. However, several exceptions
emerged. For example, one Party was identified with current methodologies as a Category A Party but
was not identified with the network approach. An explanation is related to the redundancy in trade links
between this Party and the other Parties already identified as key players. Additionally, other Parties that
were identified in the key player approach for raw (e.g., few range Parties) and worked ivory (e.g., non-
range Parties in North America, Europe and Asia) were not identified in the CoP19 report. This is likely
because unlike current methods, the network analysis collectively considered all trade links including
seizures made in country.

A. Worked ivory weight B. Worked ivory transactions
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Figure 3. Network disruption as a function of key player selection. Curves show the maximum disruption of the
illegal ivory trade networks as a function of key player group size for networks constructed based on the bias-adjusted
weight volume (left column) or number of transactions (right column) of worked ivory (top row) and raw ivory (bottom
row). Data were summarised for the CoP19 reporting period and are compared to the identification of Parties requiring
attention under the NIAP process as Category A (blue asterisk) and Categories A and B (orange asterisk) as reported on
in the ETIS report to CoP19 (CoP19 Doc. 66.6). Disruption curves are based on the most common selection of nodes of
each group size from 100 randomly sampled posterior bias-adjusted networks where median disruption across the 100
networks is plotted with a shaded 90% quantile interval (grey; note that due to the high consistency across posterior
networks this interval is often very narrow). Solid black lines represent group selection based on an optimization
procedure to balance the trade-off between group size and maximum disruption (the group size at which the rate of
increase in maximum disruption slows the most). Dashed lines show group size based on pre-selected disruption
thresholds of 75% and 90%.

In terms of emerging trends, while the network methods did not highlight the country identified as Category
C in the ETIS report to CoP19, other range and non-range Parties which were not identified in the CoP19
report were identified as having increasing trends with the network methods (Figure 4). It is important to
state that increasing seizure trends can also result from increased enforcement levels. Therefore, similar
to current methods, results should be interpreted with contextual supportive information that provides
broader understanding on the governance, enforcement and legislation efforts by the identified Parties.
Finally, it is noted that a few range Parties that previously completed their NIAP and exited the process
were highlighted as having declining trends, which could possibly be attributed to the continued success
of the CITES-implemented programme and national efforts by the Parties (Figure 4). Itis therefore possible
to use the proposed analysis of declining trends for the continued evaluation of Parties that are
participating, are requesting to exit, or have recently exited the NIAP process.
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Figure 4. Emerging trends in Partiesod6 proport ifa newores
constructed based on the bias-adjusted weight volume (left column) or number of transactions (right column) of worked
ivory (top row) and raw ivory (bottom row). Networks are constructed from seizures data within each CoP period from

rol es

CoP1l6toCo P19, and Partiesd proportionate roles in the network

the top three Parties with increasing (dashed orange lines) and decreasing (solid blue lines) trends between the most
recent CoP periods. Note that the summed period proportions can exceed one as multiple countries will be involved in
the same ivory shipments.

Concl usi on

21.

22.

The network-based approaches outlined here facilitate the visualisation and quantification of key nodes
(Parties or groups of Parties) and routes (trade links) in the illegal ivory trade network based on ETIS data
collected under established CITES processes. The key player algorithm itself allows the identification of
countries or territories most ideally placed to disrupt the illegal ivory trade network. Network analysis results
highlight the heterogeneity in selecting key players to disrupt raw and worked ivory, which may provide for
more targeted objectives for Parties participating under NIAP. Furthermore, the benefits of the key player
approach include the ability to quantify the po
NIAP objectives in these x identified Parties has the potential to disrupt xx% of all estimated illegal ivory
weight in the networko), which can conceivably

law enforcement and regulatory interventions.

A main consideration in the application of analytical frameworks for the ETIS categorization of the Parties
is the prevalence of seizures with missing trade routes in ETIS reported data (for full discussion see the
sectAddi fii onal cioagll),dveich & &ldo a limgadion inherent to existing methods of ETIS
analyses. The proposed network methods address such data reporting issues by bias-adjustment, and
additional improvements to the ETIS data collection procedures are suggested in Annex 1d to document
SC78 Doc 65.1. Network approaches provide a quantitative assessment of how Parties are affected by
illegal ivory trade, thereby addressing the concerns highlighted in the ETIS report to CoP19 and providing
a way forward for the ETIS categorization of the Parties as requested by the Standing Committee in
Decision 19.97 (see document SC78 Doc. 65.3). Incorporating the suggested network approach with
outputs from existing methods (cluster analysis and heat map) along with contextual data could provide a
holistic yet quantifiable analytical framework for the use of ETIS data in the identification of Parties
requiring attention under NIAP.
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PARTI TIEICHNI CAL PAPER ON THE DEVELOPMENT OF NETWORK ANALY
DATA

Proposed network methodology for iheclEdil Sakatepgori zatio
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2 Al for the study of Environmental Risks (AI4ER), University of Cambridge, Cambridge, UK
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Background

23. Annex 3 of Resolution Conf. 10.10 (Rev. CoP19) on Guidelines to the National Ivory Action Plans Process
st at e sThd féuadation fdr identifying Parties to participate in the National Ivory Action Plan (NIAP)
Process, is the ETIS report submitted to each meeting of the Conference of the Parties (CoP) under this
Re s ol u Since the BTIS report to CoP12 (CoP12 Doc. 34.1), Parties that have been identified as
important to, or affected by, illegal ivory trade and were invited to develop and implement action plans for
the control of trade in African elephant ivory (e.g., Decision 13.26). The process later expanded to non-
range State Parties and was formalized as part of the NIAP process that was added as Annex 3 to Res.
Conf. 10.10 (Rev. CoP17). Further developments of NIAP guidelines post-CoP17 resulted in the current
naming and categorization of the Parties as most affected (Category A), markedly affected (Category B),
and affected (Category C) based on criteria suggested by the Secretariat (SC69 Doc. 29.3). Hence since
the ETIS report to CoP18, the ETIS report has informed the identification of Parties as requiring attention
under the three NIAP categories using ETIS data and methodologies described in Annex 1 to document
SC78 Doc. 65.3.

24. To inform the process of identifying Parties affected by the illegal ivory trade, an initial step is to summarize
the ETIS data by grouping Parties with similar levels of illegal trade characteristics. Since CoP12, this
initial step has been achieved using an agglomerative hierarchical cluster analysis (See Annex 1a, adopted
from CoP19 Doc. 66.6); this method broadly differentiates countries and territories by their levels of illegal
ivory trade based on number of seizures and seized weight. Starting with the CoP16 ETIS report, input
variables to the cluster analysis were derived from bias-adjusted data from the ETIS trend analyses
(CoP16 Doc. 53.2.2 (Rev. 1)). Once highly affected Parties were characterized according to their ETIS
data, a second step was to assess whether these Parties should be identified as NIAP Categories A, B or
C. This assessment was made by considering contextu
enforcement efforts (e.g., law enforcement ratio based on ETIS data and notable arrests), governance
(e.g., Corruption Perceptions Index), organized crime (e.g., Organized Crime Index) and other reports and
peer-reviewed papers on ivory-trade, related legislation, and notable law enforcement actions (e.g., Part
IV of CoP19 Doc. 66.6). Annex 1 to document SC78 Doc. 65.3 details the previous procedures and criteria
used to recommend Parties into NIAP Categories.

25.Fol l owi ng TRAFFI Cb6s c o-BT4SUTAG and theoCHTES\Sedrdtariat ih the phpakation
of the ETIS report t o Co&dréfinements mighdlse made in futgre assigandentt h at
of Parties under the NIAP process to Category C, as well as Categories A and B, as better definitions are
developed by the Parties as to what most affected, markedly affected, and affected mean in terms of
quantifiable illegal trade characteristcso0 ( CoP19 Doc. 66.6). Conse§ravewt |y ar
recommendations to improve the analytical framework of ETIS (recommendation # 25 in CoP19 Doc. 21),
the Parties adopted Decision 19.97 directing the Secretariat, in consultation with the MIKE-ETIS Technical
Advisory Gr oup aevelop@r&taridrd f@ the categorization of Parties based on the ETIS
analysis and seizure data relating to elephant specimens submitted to TRAFFIC; and submit the draft
criteria to the 78th meeting of the Standing Committee for consideration. 6 Pr evi ous ETI S
qualitatively used trend analysis results and additional contextual information to inform the identification of
Parties requiring attention under NIAP but did not derive holistically quantifiable metrics regarding why
Parties have been identified and what possible disruption measures taken by those Parties under the
auspices of CITES will have on the wider illegal ivory trade network. This document suggests
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improvements to the analytical framework of the ETIS analyses and considers the potential application of
network-based methods to ETIS data to informing the identification of Parties affected by illegal ivory trade.

Rationale for the application of network model s t

26.

27.

28.

The illegal trade of ivory involves multistep trade chains which can include origin, export/re-export, transit
and destination countries or territories. Enforcement or policy action that might be implemented by Parties
through regulatory actions such the NIAP process can have wider impacts beyond the individual Party.
The existing ETIS analysis to categorize Parties focuses on each Party separately and is therefore less
efficient in quantifying how action by highly affected Parties (e.g., NIAP Category A or B) may alter the
wider structure of the interconnected illegal ivory trade chain. Presenting ETIS data in the context of a

trade network highlights the connectedness of illega | ivory trade chains and

recogni ttheoillegalttrada in el@phant specimens is an international problem which requires all
elephant range States and transit and consumer States to take urgent and concerted efforts to combat itd
(Res. Conf. 10.10 (Rev. CoP19)). It also exemplifies the different roles Parties may play in the illegal ivory
trade network and, under processes such as the NIAP, allows for the identification of affected key players
and trade links, promoting multi-lateral collaboration and more effective interventions to disrupt illegal
trade.

ief background to network terminology

The interconnected nature of global illegal ivory trade chains can be viewed and analysed as a network,
where Parties are considered as nodes and measures of illegal ivory trade volume are represented as
edges linking these nodes. Node importance can be summarised as centrality metrics that measure the
interconnectedness of a given node (Landherr et al., 2010); for example, the degree in metric simply sums
the number of connections of a given node (or a Party in the case of ETIS), whereas closeness assesses
the average length of the shortest path between the node and all other nodes in the network (or illegal
ivory trade in the case of ETIS). Such metrics can be extended to include edge weights that place a value
on the connections between nodes (e.g., the total ivory weight illegally traded or the number of seizures
related to that illegal ivory trade link).

In most conventional network analyses, edge weights are often applied as a measure of distance where,
two nodes that have a high distance are considered as less connected than two nodes with a short
distance. However, for application to ETIS data, the inverse interpretation could be considered as nodes
connected by higher volume of illegal ivory trade are likely more closely connected in terms of the illicit
trade network. Thus, a conventional interpretation of common network centrality metrics can be easily
applied to ETIS data by using inverse edge weights for metrics that interpret edges as distance.

Key player identification

29.

30.

A drawback to network centrality measures is that they focus on the individually most voluminous or most
central nodes (or Parties), which is similar to the current ETIS analysis framework in the categorization of
the Parties and can be inefficient given redundancy in the illegal ivory trade network. For example,
identifying the top two most central nodes may be largely redundant if those nodes have a high tie strength
(shared edge volume) and share many edge connections. In such cases, a more optimal approach would
be to identify a node from a different region of the network with a high centrality score that augments, but
not replicates, those of the first identified node. This complexity increases as more nodes are identified
and the effects ripple through the network.

A solution to the issue of redundancy in the identification of nodes by their order of individual importance
is provided in the key player methodology, which algorithmically identifies the most central group of nodes
from a network (Borgatti, 2006). The key player approach has two dominant paradigms. Firstly, the Key
Player Problem/Paositive (KPP-Pos) aims to maximise the dissemination of information through a network.
The KPP-Pos has practical applications in a public health context, for example, where a health agency
needs to identify an optimal subset of the population to seed the dissemination of behavioural changes or
new practices. Secondly, the Key Player Problem/Negative (KPP-Neg) identifies the group of nodes that
would result in a residual network with the least possible cohesion (maximises fragmentation); again in a
public health context this paradigm has application in identifying key nodes to most efficiently contain a
pandemic. For criminal networks, KPP-Neg has the most relevance as it seeks to maximise the disruption
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of the network; it is therefore the most relevant key player paradigm to apply to ETIS data and the
categorization of the Parties.

31. The key player problem (KPP-Neg) has previously been applied to illicit wildlife trade networks (Patel et
al., 2015), finding that acting in a small number of well-connected nodes can lead to high levels of potential
network disruption. It is noted that authors did not perform any bias-adjustment of the illegal trade data,
and this is an extension that can be applied to ETIS data given current modelling framework. Bias-
adjustment is especially important if nodes (or Parties) are compared to each other, as reporting rates of
data as well as seizure rates can vary by Party and overtime; such bias-adjustment methodology has been
implemented in ETIS trend analyses since CoP16.

32. This technical paper proposes the development of a modelling framework to apply network methodology
to bias-adjusted ETIS data to quantitatively identify key groups of Parties with a high group-level influence
over the wider illegal ivory trade network, and subsequently to utilise this and other network-based
inference to strengthen the identification of Parties affected by the illegal ivory trade. As such the
suggested methodology improvements aim to address ETIS review recommendations to improve the
analytical framework, and inform the development of criteria for the ETIS categorization of the Parties.

METHODS
Constructing the network

l nput ETI S dat a

33. The analyses presented here are based on the data used in the ETIS report to CoP19 (CoP19 Doc 66.6),
which allows comparisons between the previous and proposed analytical methods. Following the
established ETIS methodology (Annex 1c of SC74 Doc. 68), missing seizure weights were estimated from
the reported number of pieces, and all worked ivory weights were converted to their Raw Ivory Equivalent
(RIE) to account for wastage in carving. All seizure records were adjusted based on mean country-, or
territory-, and year-specific seizure and reporting rate parameters obtained from the trend analysis
modelling (see methodologies Underwood et al. 2013 and Annex 1c of SC74 Doc. 68). For the CoP19
report, this was composed of 30,259 seizure records, of which 16,753 were included in the analysis.

34. The country of discovery (or country or territory of seizure) is a minimum required field to add a record to
the ETIS database (paragraph 2.a of Annex 1 of Res. Conf. 10.10. (Rev. CoP19)). While reporting
countries or territories in the rest of the trade chain route is not considered as minimum requirement, it is
nonetheless essential to inform the trend modelling in terms of bias-adjustment seizure rate covariates
(i.e., in constructing the law enforcement ratio covariate) and the qualitative synthesizing of illegal ivory
trade chain data to inform the categorization of the Parties (e.g., through the assessment of the number of
trade links a Party might have). Therefore, regardless of the application of network modelling to ETIS data,
the use of any data elements in ETIS analyses (e.g., trade chain or quantities seized) assumes that each
Party reports the data correctly?2. Additionally, as implicitly inferred in any ETIS analyses, bias-adjusted
ETIS data is assumed to be representative of the illegal ivory trade patterns as this is the best available
information to infer illegal trade trends and affected Parties. These underlying assumptions have been
used since the first analysis of ETIS data in the report to the Parties at CoP12 and are implicit also for the
network methodologies proposed here. A list of the assumptions applied in the modelling of ETIS data can
be found in Annex 4b.

35. With the above in mind, the reported trade chain data was used to construct the illegal ivory networks.
When multiple origin or exports were given, the edge-weight was assigned based on the proportions
reported in the data or, if no proportions were given, the weight was split equally between all nhamed
origin/export countries. Where multiple transit countries are named in a seizure record, it was assumed
that the route passes through the countries or territories in the order given. This aligns with the reporting
protocol and was confirmed by checking a subset of seizure records in detail. A list of the assumptions
applied in the application of the network analysis methodology can be found in Annex 4b.
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36.

37.

38.

39.

Similar to the input of the trend analysis results that inform the identification of Parties requiring attention
under NIAP (by also conducting a cluster analysis), the total number of seizures and reported weight that
were used to represent the network edge weight were bias-adjusted using country- and year-specific
parameters for reporting and seizure rates as obtained from the ETIS trend analyses. Hereafter, and
unless otherwise specified, referring to trade volumes or network input data refers to the bias-adjusted
data using already published ETIS methodologies. The section below expands on the bias-adjustment
approach to address the issues of missing trade routes in the data.

i @asgdjustment for missing trade routes

In examining the raw input ETIS data, it was observed that 47% (n = 7,822) of seizure records provide
only the country of discovery without a trade route. The remaining 53% of records include a full or partial
trade chain route, progressing from the origin to the export to the transit and then to the destination country
or territory (see Annex la to document SC78 Doc. 65.1). This underreporting is not unique to trade data
and has been reported for quantity elements of the ETIS data where on average, 34% of the ETIS records
included in analysis have both the number of pieces and total weight reported (Annex la to document
SC78 Doc. 65.1).

Three plausible explanations were considered as to why no trade route was reported for the 7,822 records:

9 The discovery country or territory was the range State from which the ivory originated. In this case,
the ivory was most likely seized before it could be moved out of the country or territory. Thus, there is
no unreported trade chain. Similarly, in a small number of cases, the ivory could be destined for
markets within the origin range States.

 Theivory was seized in a country or territory further along the trade chain (export, transit or destination)
but the prior route was either not known or not reported. Missing route information means that countries
or territories that are involved in the illegal trade but not reported in trade chains are underrepresented
in all subsequent analyses.

1 Aless common occurrence may be that the ivory was seized in a country or territory due to a specific
domestic law breach (e.g., mislabelling, lack of certification) but had originally entered the country or
territory legally. This likely affects only a small number of cases and the identification and
discrimination of such cases has not been attempted to date.

Two potential approaches were considered to address issues presented by the missing route information:

9 Apply no bias-adjustments for missing routes i Records that report only the discovery country remain
in the network with no further adjustment. These then represent self-loops in the network, i.e., the
route goes from Party X to Party X. This has significant implications, as while the discovery country
itself may be represented fairly in subsequent analyses, other countries or territories who in fact had
a role in that movement of ivory will be underrepresented, thus underestimating their role in the wider
trade network. This approach is equivalent to how the existing ETIS analyses handles missing routes,
although it leads to biases since Parties differ in their route-reporting habits.

1 Missing trade route bias-adjustment i An alternative approach is to apply bias-adjustment procedures
similar to the reporting and seizure rates and to calculate a route-reporting rate (RRR) based on the
volume of ivory trade (weight or transactions) that a Party reports with and without a trade route. Similar
to the ETIS trend analysis, this can then be applied to proportionately adjust the reported volume of
ivory trade discovered by a given country or territory. The RRR is therefore derived per discovery
country i, and per time period p (in this case per CoP reporting period), as the volume (ivory weight or
number of transactions) reported by country or territory i during period p with a trade route, V'i,, divided
by the total volume reported by country or territory i during period p for all seizures with or without
reported trade route, Vip:

YYY
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40.

41.

This bias-adjustment can then be applied to adjust the seizure records with known routes reported by
country or territory i. Let s'ip; denote the total volume (ivory weight or number of transactions) of the jth
seizure reported by country or territory i during period p which includes a trade route. Then its route-

reporting bias-adjusted volume is given by:
(q.  _Lhh
5 Yy

This bias correction is only applied to ivory quantities associated with the known routes of the discovery
country (see worked example in Annex 4c) and was applied to nodes with at least five seizures with a
known route; for discovery countries with less than five routes reported, seizures without a route were

retained as self-loops. Thisisto ensurethatbias-adj ust ment doesndét include

particularly infrequently, e.g. if a range country mostly makes seizures in country with no subsequent
route, but in a one-off seizure ivory was seized further down the trade chain implicating that country
or territory.

It is noted that the missing trade route bias-adjustment approach impacts transit and/or destination
countries where an illegal consignment never passed through or reached. This is not unique to the bias-
adjustment methods described here and is inherent in the ETIS data and analysis as onward trade chains
and Partiesdéd roles along the chain are consider
Parties. There is a compelling argument to be made that this approach correctly captures the illegal ivory
trade flow from start to finish; even if a consignment never reached its transit or destination, it was illegally
intended to happen, thereby implicating the Parties further along the trade flow. Additionally, bias-
adjustment places the focus on the flow of the commodity rather than the Parties that had contact with the
ivory, the latter being difficult to reliably ascertain as a shipment may pass through a transit country or
territory without that country having the legal right or opportunity to seize.

An important feature of the no route-reporting rate (RRR) bias-adjustment and the RRR bias-adjustment
is that no new transactions or weight are introduced into the network (no double counting); hence for a
given time period under analysis, the total bias-adjusted ivory weight and number of transactions moving
through the network remains constant regardless of the method. An alternative approach suggested during
the consultation with the MIKE-ETIS TAG and the CITES Secretariat was to fully remove records with no
trade route from the analyses. The full details and exploration of this approach and its output is given and
discussed in Annex 4d of this report.

Il denti fication of Parties requiring attention usi
Key player identification metric
42. As discussed previously, the key player problem can be focused on identifying the optimum group of nodes

43.

to fragment a network (KPP-Neg). Here, the classic approach to fragmenting a network is adapted using
a greedy search algorithm to select seed nodes and iteratively swap nodes to assess increases in
fragmentation (An & Liu, 2016). The algorithm itself is highly versatile as it works to optimise by the function
that is defined as the fragmentation metric.

The classical fragmentation metric approach from graph theory considers edges as a measure of distance
between nodes (e.g., larger edge values indicate that nodes are less well connected). As previously
mentioned, this could theoretically be modified to use the inverse ivory volumes to denote the tie strength
of nodes. This method assumes that it is easier to move between nodes with a high weight or number of
transactions:

——h
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where d; is the geodesic distance of the inverse edge weight for nodes i and j (high-weight edges are
fi ¢ | o*sthanm law-weight edges) after node k is removed. Thus, the higher the value of F (ranging from 0
to 1), the more fragmented the network becomes as illegal activity must utilise rarer, lower-weight edges
to reach the same nodes. This approach is common in network analyses in which the edge between nodes
has an intuitive distance or tie strength interpretation.

44. Proposed here is a second, more directly applicable, fragmentation metric based on the proportion of total
network volume that flows through a particular node and that can be disrupted. This provides a more
intuitive metric to quantitively identify key players requiring attention to disrupt the flow of illegal ivory trade.
Here, W represents the total network volume, or the total volume of ivory present in the network for any
given time period. Similarly, k represents a node (or a group of nodes), and W denotes the volume of k,
which is defined as the total ivory volume discovered within k without any external trade route plus the total
ivory volume flowing into and out of k (avoiding double counting volume related to seizures that both
entered and exited). Thus, Wk can be viewed as the total volume of ivory that a given k node(s) interact
with. The proposed disruption metric, Dy, gives the proportion of total ivory flowing through the network
that would be removed by removing node(s) k:

0O

|
a

The special case of this when k represents a single node is hereafter termed the individual node volume.

45, Itis worth noting that while the classical fragmentation method removes only the target nodes to recalculate
the metric to be optimized, the proposed disruption metric also accounts for edges further along the trade
routes. Thus, when a group of nodes is removed, all edge contributions from seizures involving those
nodes are also removed.

Selection of key players that require attention

46. Here, the disruption metric Dy is optimised via the key player algorithm applied with groups of two to 20
nodes at a time. Results can be plotted as the percent disruption of the network as a function of the key
player group size (see Figure 7 under Results and Discussion). Naturally, as group size increases, the
maximum disruption increases, though at a diminishing rate as more of the network becomes disrupted.
While a disruption score of 100% is desired to completely stop illegal ivory trade flows, it is likely unrealistic
to achieve. Alternatively, one can determine the group size as the number of key players to remove in
order to achieve a specific threshold of network disruption (e.g., 75% or 90%). However, a more informed
guideline may be to effectively balance the trade-off between group size and disruption by finding the
group size at which the gradient of the key player line decreases the most, i.e., the group size at which the
rate of increase in the maximum disruption falls the fastest.

47. Here, both the threshold method as well as the optimal trade-off method were implemented to select a
group size of key players that require attention and maximize disruption of the network. The key Parties
selected were then identified 1 i.e., the Parties that would achieve a network disruption of 75% or 90% of
the illegal ivory trade, or the Parties that were identified based on the balanced trade-off solution (that may
achieve less than 75% or 90%). To incorporate uncertainty, the analysis was repeated 100 times, each
time applying different seizure and reporting rate bias-adjusting parameters from their posterior
distributions from the ETIS trend anal yadjetdnetWdiks,s cr e a
each with its selection of key Parties for the three approaches (75% or 90% disruption thresholds method
and optimal trade-off method). Results were summarized based on the group combinations that were most
frequently selected across the 100 iterations and reported as the range of percent disruption for the
selected group of key Parties based on the 100 network iterations.

Evaluation of key player approach alongside current met

= It is stressed that the distance is not based on geogrcamlsiidediedgt an
i.e., total volume of trade by weight or by number of transacti ons
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48.

49.

50.

Methods to identify Parties requiring attention under NIAP using the key player approach were compared
to current methodologies and the Parties reported as NIAP Categories A (most affected) and B (markedly
affected) and C (affected) in the ETIS reports to CoP. As described above and detailed in Annex 1 to
document SC78 Doc. 65.3, current methodologies rely on identification of Parties with similar high and low
illegal trade characteristics where Parties belonging to high-valuecluste r s and t hat hav
illegal trade activity within country, but also higher large-scale illegal trade activities that occurred in the

e

country undetectedéd are consi dBP €ategosies A mang ®uFurthérn g

di fferentiation of Category A and B Parties con
along the trade chain, such that Parties with more small-scale seizures made in country were assigned a
Category B, and Parties which had more large-scale seizures in which the illegal trade chain implicated
the country were assigned to Category A (CoP19 Doc. 66.6). Here, results from the key player approach
are compared with Parties previously identified as Category A and B.

In previous ETIS reports to CoP, the analyses also identified Category C (affected) Parties which exhibited
emerging trends in illegal ivory trade and are important to watch. Here, a similar approach was used by
evaluating any rapid or unusual increases in the relative importance of Parties to the illegal trade network
over analysis time periods that correspond to CITES CoPs. This approach can be extended to also
examine Parties with decreasing trends, which may result from regulatory intervention by Parties
implementing CITES Decisions or processes. Implementing such analysis is in line with the objectives of
the ETIS programme as specified in paragraph 27.a.ii of Res. Conf. 10.10 (Rev. CoP19) to assess
fi &vhether and to what extent observed trends are related to measures concerning elephants and trade
in elephant specimens taken under the auspices

Since the data analysed for CoP19 ranged from 2018 i 2020 and included the unusual effects of COVID19,
comparisons to evaluate new and current analytical methods were repeated using the CoP18 data (CoP18
Doc. 69.3 (Rev. 1)). However, for brevity, only the results of the comparison to CoP19 data are presented
and discussed in this Annex; comparisons to CoP18 data are included in Annex 4f. Additionally, for the
sake of brevity and because threshold results were highly nested (e.g., Table 3 and Annex 4e), the current
methodologies are discussed only in comparison to the 75% threshold and trade-off approaches to identify
key players (see previous section for details).

RESULTS AND DI SCUSSI ON

Construction of illegal ivory trade networks

51.

Wo

52.

The following presents worked and raw ivory trade flows for the CoP19 reporting period for both
transactions-based and weight-based networks, with the two different approaches for dealing with missing
route reporting: no bias-adjustment and route reporting rate (RRR) bias-adjustment (hereafter respectively
referred to as no RRR-adjustment and RRR-adjustment). It is noted that results are largely consistent
across no RRR-adjustment and RRR-adjustment approaches in terms of the network structure (Figure 5
for worked ivory and Figure 6 for raw ivory) and the dominant network nodes (Table 1 for worked ivory and
Table 2 for raw ivory). However, considering different edge weight input data (i.e., humber of transactions
or weight) results in different identification of key network features and key players for both worked and
raw ivory. Finally, it is worth highlighting that some of the most dominant nodes and edges, regardless of
route adjustment approach, are self-loops, especially with the no RRR-adjustment approach. This is
commonly the case for the more typical origin/export countries since almost all seizures they discover have
no subsequent route; therefore, these countries
adjustment. The following provides additional breakdown of the results for worked and raw ivory flows.

r kiedory trade f1l ows

Worked ivory transaction flows were similar across the two bias-adjustment approaches (Figure 5) where
China was involved in 33-42% of all transactions in the network (represented as a proportion of total
network volume; Table 1). The next most affected nodes by number of worked ivory transactions were the
United States of America, United Kingdom, Viet Nam and France (albeit at a far smaller scale, 11-19%).
Most key trade routes for the no RRR-adjustment network were self-loops (Table 1), this is a product of 1)
range countries seizing the ivory hence no subsequent routes were reported and 2) targeted enforcement
action in specific countries e.g., Operation Thunder. For the RRR-adjustment network, besides the self-
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53.

loop of Spain, key trade routes highlighted included Viet Nam to the United States of America, and four
routes to China from United Kingdom, Viet Nam, Belgium, and Hong Kong SAR of China.

Worked ivory weight flows were also similar across the two bias-adjustment approaches in terms of the
most affected nodes and trade links, but it identified different Parties as the most important compared to
the results based on the transactions network (Figure 5 and Table 1). Important nodes consisted of Viet
Nam accounting for roughly 30% of the overall trade volume, followed by China and Nigeria each
accounting for roughly 20% of the overall trade. In terms of the most affected trade links, the top edge in
both analyses was a self-loop by Angola, followed by direct flows from Nigeria to Tirkiye and Tirkiye to
Viet Nam (Table 1).

A. Worked transactions: no RRR-adj. B. Worked weight: no RRR-adj.

-

C. Worked transactions: RRR-adj. D. Worked weight: RRR-adj.

Individual node volume as a v 00 e 01 e 02 Individual node volume as a @ 00 s 04

propertion of total network volume e 03 e 04 proportion of total network volume e 02 e 03
Bias-adjusted edge volume: N . Bias-adjusted edge volume: N .
number of transactions 1 10 100 weight 1 10 100 1000

Figure 5. lllegal worked ivory networks for the CoP19 reporting period of ETIS data (2018-2020). Networks were
constructed with (bottom panels) and without (top panels) route reporting rates (RRR) bias-adjustment. The left panels
show transaction-based networks and the right panels show weight-based networks. Edges are coloured based on their
log scaled relative volume (using a separate scale for the left panels and the right panels), and nodes are coloured by
individual node volume as a proportion of total network volume.
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Table 1. Most affected Parties and trade links to the illegal worked ivory network. The top five Parties (nodes) and
top five trade links (edges) most affected by the flow of illegally traded worked ivory for ETIS data analysed for the CoP19
reporting period. Node and edges are ranked by their volume as a proportion of total network volume. Proportions
summed across all nodes or edges equal more than 1 due to redundancy in the network and the same ivory passing
through multiple nodes. A proportion of e.g., 0.2 denotes that the node or route is involved in 20% of all transactions or
weight that occurred in the ETIS data analysed for CoP19.

No RRR adjustment RRR adjustment
Important Important Important Important edges
node edges node
Transactions CN (0.33) GB to GB (0.1) CN (0.42) GB to CN (0.08)
network Us (0.17) FR to FR (0.09) US (0.19) ES to ES (0.08)
GB (0.14) ES to ES (0.08) GB (0.15) VN to US (0.07)
FR (0.12) VN to US (0.06) VN (0.14) BE to CN (0.04)
VN (0.11) CN to CN (0.05) FR (0.13) HK to CN (0.03)
Weight VN (0.30) AO to AO (0.14) VN (0.32) AO to AO (0.14)
network CN (0.20) NG to TR (0.12) CN (0.21) NG to TR (0.12)
NG (0.19) TR to VN (0.12) NG (0.20) TR to VN (0.12)
AO (0.14) VN to VN (0.09) AO (0.14) US to FR (0.10)
TR (0.12) LA to LA (0.06) US (0.14) VN to VN (0.09)

Raw ivory trade fl ows

54.

55.

Raw ivory transaction flows for the no RRR-adjustment and RRR-adjustment networks indicate that the
most important nodes are all African and Asian elephant range States including Gabon, India, Botswana,
Zambia, Zimbabwe, Tanzania and Kenya (Table 2). However, the percentage of single top most affected
node (i.e., individual node volume as a percent of total network volume) is smaller (7% 1 16%) than the
top most affected nodes of the worked network (11% i 42%). Similar to the worked ivory analysis, all most
affected edges were self-loops for the no-RRR networks, and most were also self-loops for the RRR-
adjusted network except one trade link between Tanzania and Botswana (Table 2).

Results for the raw ivory weight flows were identical regardless of the RRR-adjustment approach, with Viet
Nam being particularly important to the network as it is involved in the flow of 55% of all raw ivory by
weight. Singapore, Democratic Republic of the Congo, Nigeria, and Congo similarly being involved in the
flow of 22% i 35% of all raw ivory in the network by weight. Multiple high raw ivory weight routes emerge
between Africa and Asia (Congo to Singapore, Nigeria to Viet Nam) as well as within Africa (Democratic
Republic of the Congo to Congo) and within Asia (Singapore to Viet Nam and Viet Nam to China (Figure
6, Table 2)).
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A. Raw transactions: no RRR-adj. B. Raw weight: no RRR-adj.

[

C. Raw transactions: RRR-adj.

Individual node volume as a o 000 = 004 s 008 |pdividual node volume as a =00 e 01 e 02

proportion of total network volume e 012 & 016 proportion of total network volume = 03 e 04 & 05
Bias-adjusted edge volume: N . Bias-adjusted edge volume: N -
number of transactions 1 10 100 weight 1 100 10000

Figure 6. lllegal raw ivory networks for the CoP19 reporting period of ETIS data (2018-2020). Networks were
constructed with (bottom panels) and without (top panels) route reporting rates (RRR) bias-adjustment. The left panels
show transaction-based networks and the right panels show weight-based networks. Edges are coloured based on their
log scaled relative volume (using a separate scale for the left panels and the right panels), and nodes are coloured by
individual node volume as a proportion of total network volume.

Table 2. Most affected Parties and trade links to the illegal raw ivory network. The top five Parties (nodes) and top
five trade links (edges) most affected by the flow of illegally traded raw ivory for ETIS data analysed for the CoP19
reporting period. Nodes and edges are ranked by their volume as a proportion of total network volume. Proportions
summed across all nodes or edges equal more than 1 due to redundancy in the network and the same ivory passing
through multiple nodes. A proportion of e.g., 0.2 denotes that the node or route is involved in 20% of all transactions or
weight that occurred in the ETIS data analysed for CoP19.

No RRR adjustment RRR adjustment
Important Important Important Important edges
node edges node
Transactions GA (0.15) GA to GA GA (0.16) GAto GA (0.15)
network g)Mls) i
0
ZM (0.10) 009) ZM (0.12) IN o IN (0.09)
IN (0.09) IN o IN (0.09) T2 (0.11) BW to BW (0.07)
KE to KE
KE (0.08) (0.08) ZW (0.09) TZ to KE (0.07)
BW (0.07) ?0\"67) o BW IN (0.09) UG to UG (0.06)
Weight SG to VN
A VN (0.55) 052) VN (0.55) SG to VN (0.35)
SG (0.32) 8320) o CG SG (0.35) CD 1o CG (0.23)
CD (0.27) %320) oSG CD (0.30) CG 1o SG (0.23)
NG (0.25) 2\(')(312) o WN NG (0.27) NG to VN (0.14)
CG (0.22) X)Nos) o CN CG (0.24) VN to CN (0.08)
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dentification of Parties requiring attention usi

56. Table 3 and Figure 7 show the key player results for the weight-based illegal trade network (see Annex 4e

for the results of the transaction-based networks and no RRR bias-adjustments, which are not discussed
in detail for brevity). Incorporating uncertainty by running the key player algorithm on 100 posterior
networks highlighted a generally very high degree of agreement between the Parties selected for maximum
disruption at each group size (Table 3). In a small number of cases, there is uncertainty in the selection of
key players across the posterior distribution of networks, e.g., the results for the raw ivory network where
VN and NG, and VN and GA were equally identified (probability of 0.5). However, all three Parties were
identified with full agreement across the posterior network distribution for the group size of three. Detailed
results of the Parties selected to achieve a 75% or 90% disruptions (threshold approach) or selected based
on optimizing the trade-off of diminishing percent disruption gain as selected group size increased (trade-
off approach) are discussed in the following section and compared against the current methodologies to
identify Parties requiring attention under NIAP.

Table 3. Parties included in the most frequent key player selection. The table shows the groups of Parties selected
with the highest probabilities based on 100 randomly sampled posterior bias-adjusted networks, and their disruption
ranges (90% quantile interval) across these 100 networks. Results are displayed for networks constructed based on the
weight volume of worked and raw ivory with a route reporting rate (RRR) bias-adjustment approach (RRR-adj.) for data
informing the ETIS report to CoP19 (CoP19 Doc. 66.6). Light grey shading highlights the Parties selected to achieve at
least 75% disruption of the illegal ivory networks based the median disruption values (not shown here, but enclosed in
90% quantile interval); similarly, dark grey shading highlights the Parties selected to achieve 90% network disruption and
the * denotes the groups selected based on the optimization procedure. Equivalent results from the networks without a
route reporting rate bias-adjustment and for transaction-based networks can be found in Annex 4e.

Type Group size Key players Probability Disruption % (90%
quantile interval)
Raw 1 VN 1 [52, 57]
2 VN, NG 0.5% [61, 65]
3* VN, NG, GA 1 [70, 73]
4 VN, NG, GA, MZ 0.54 [74, 77]
5 VN, NG, GA, MZ, ZW 1 [78, 81]
6 VN, NG, GA, MZ, ZW, UG 0.80 [82, 84]
7 VN, NG, GA, MZ, ZW, UG, BW 0.97 [84, 87]
8 VN, NG, GA, MZ, ZW, UG, BW, TZ 0.85 [87, 89]
9 VN, NG, GA, MZ, ZW, UG, BW, TZ, AO 0.55 [89, 90]
10 VN, NG, GA, MZ, ZW, UG, BW, TZ, AO, BJ 0.52 [91, 92]
Worked 1 VN 1 [30, 34]
VN, AO 0.57 [43, 50]
3 VN, AO, CN, 0.74 [59, 63]
4% VN, AO, CN, US 1 [73, 75]
5 VN, AO, CN, US, LA 1 [79, 82]
6 VN, AO, CN, US, LA, CD 1 [83, 85]
7 VN, AO, CN, US, LA, CD, IT 0.61 [86, 87]
8 VN, AO, CN, US, LA, CD, IT, AT 0.99 [88, 89]
9 VN, AO, CN, US, LA, CD, IT, AT, ES 0.92 [90, 91]
% The pair VN, GA also obtained probability 0.5, although had
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Figure 7. Network disruption as a function of key player selection. Curves show the maximum disruption of the
illegal ivory trade networks as a function of key player group size for networks constructed based on weight volume of
worked (left column) and raw ivory (right column) and with (RRR-ad].) or without (hno RRR-ad].) a route reporting rate
(RRR) bias-adjustment approach. Data were summarised for the CoP19 reporting period and are compared to the
identification of Parties requiring attention under the NIAP process as Category A (red asterisk) and Categories A and B
(orange asterisk) as reported on in the ETIS report to CoP19 (CoP19 Doc. 66.6). Disruption curves are based on the
most common selection of nodes of each group size from 100 randomly sampled posterior bias-adjusted networks where
median disruption across the 100 networks is plotted with a shaded 90% quantile interval (grey; note that due to the high
consistency across posterior networks this interval is often very narrow). Solid black lines represent group selection based
on an optimization procedure to balance the trade-off between group size and maximum disruption (the group size at
which the rate of increase in maximum disruption slows the most). Dashed lines show group size based on pre-selected
disruption thresholds of 75% and 90%.

Evaluation of key player approach with current met hodol

57. A first step in comparing the key player approach with the current methodologies is to calculate the
potential disruption that could arise by removing from the network the Parties previously recommended as
NIAP Category A (red asterisk, Figure 7) and Categories A and B (orange asterisk, Figure 7). The Parties
identified as requiring attention as NIAP Category A (Nigeria, Democratic Republic of Congo and Viet
Nam) resulted in network disruption of around 7-20% for transaction-based networks, and 35-65% for
weight-based networks depending on the network under consideration (i.e., worked or raw ivory, and with
or without bias-adjustment; Figure 7, Table 3, and Annex 4e). In general, when considering key player
disruption curves, the percent disruption for NIAP Category A Parties was always smaller than the
disruption based on an equivalent group size of Parties identified as requiring attention under the key
players approach (Figure 7 and Annex 4e). Similar patterns were observed when considering the percent
disruption for all Parties identified as requiring attention under NIAP in Categories A and B.

58. Compared to the CoP19 NIAP Category A Parties of Nigeria, Democratic Republic of Congo and Viet Nam
that were identified with current methodologies, the proposed key player 75% threshold approach identified
Viet Nam, Nigeria and Gabon based on raw ivory weight-based network results, and Viet Nam, Angola,
China and United States of America based on the worked ivory results (Table 3). The Democratic Republic
of Congo was not selected under the key player approach until a group size of six for worked ivory.
Exploring the network input data suggests this is likely because while the Democratic Republic of Congo
were implicated in a number of very large weight seizures (3,446 kg, 8,795 kg and 9,104 kg of raw ivory),
this seizure transitioned via Singaporeto VietNam and t hus their volume is alr
key player solution by removing Viet Nam.

59. The potential additional disruption achieved by including the five Category B Parties (Gabon, China,
Malaysia, Mozambique and Cambodia) identified in the CoP19 report contributed little to disrupt the
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