Idioma original: inglés SC78 Doc. 65.2 (Rev. 1)

CONVENCION SOBRE EL COMERCIO INTERNACIONAL DE ESPECIES
AMENAZADAS DE FAUNAY FLORA SILVESTRES

~,

Septuagésima octava reunién del Comité Permanente
Ginebra (Suiza), 3 — 8 de febrero de 2025

Conservacion y comercio de especies

Fauna

Elefantes (Elephantidae spp.)

APLICACION DE LAS RECOMENDACIONES PRIORITARIAS DEL EXAMEN DEL PROGRAMA ETIS

1. Este documento ha sido preparado por la Secretaria.

2. Ensu 192 reunion (CoP19, Ciudad de Panama, 2022), la Conferencia de las Partes adopté las Decisiones
19.94 a 19.96 sobre Aplicacién de las recomendaciones prioritarias del examen del programa ETIS, como
se indica a continuacién:

Dirigidas a la Secretaria

19.94  Sujeto a la disponibilidad de financiacién externa, la Secretaria debera trabajar con TRAFFIC, en
consulta con el Grupo Asesor Técnico (GAT) de MIKE y ETIS segun se requiera, con miras a
aplicar las recomendaciones de prioridad alta y media que figuran en el Anexo 3 del documento
CoP19 Doc. 21.

19.95 La Secretaria debera informar sobre los progresos realizados en la aplicacion de las
recomendaciones de prioridad alta y media que figuran en el Anexo 3 del documento
CoP19 Doc. 21, y formular al Comité Permanente cualquier otra recomendacion derivada de la
aplicacion.

Dirigida al Comité Permanente

19.96 EI Comité Permanente debera examinar el informe proporcionado por la Secretaria de acuerdo
con la Decision19.95 y formular recomendaciones para mejorar el sistema ETIS y el uso de sus
resultados para su consideracion en la 202 reunion de la Conferencia de las Partes.

3. EnlaCoP19, las Partes acordaron que era necesario aplicar 16 recomendaciones de alta prioridad y cuatro
de prioridad media del examen del Sistema de Informacién sobre el Comercio de Elefantes (ETIS), con
sujecion a la disponibilidad de financiacion externa. La Secretaria agradece la financiacion proporcionada
por la Unién Europea y los Paises Bajos para apoyar la aplicacion de las recomendaciones.

4. Para facilitar la consulta, la Secretaria extrajo las recomendaciones de prioridad alta y media del anexo 3
del documento CoP19 Doc. 21 sobre Examen del programa ETIS y las incluyd en un cuadro en el anexo 1
del presente documento. Se ha actualizado el cuadro con informacion sobre los progresos realizados hasta
la fecha proporcionada por TRAFFIC.

5. Enlo que respecta a las 16 recomendaciones de alta prioridad, cinco han sido “aplicadas”, nueve han sido
“aplicadas parcialmente” y dos han sido clasificadas como “no aplicadas”. En lo que respecta a las cuatro
recomendaciones de prioridad media, una ha sido “aplicada” y las tres restantes han sido clasificadas como
“no aplicadas”.
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A continuacion se presenta un resumen del estado de aplicaciéon, segun la informacion facilitada por la
Secretaria. Para las recomendaciones en relacion con las que TRAFFIC ha proporcionado informes
detallados incluidos en los anexos del presente documento, la Secretaria realizo una evaluacion del estado
de aplicacion basandose en los informes de TRAFFIC, las aportaciones proporcionadas por el Grupo Asesor
Técnico de MIKE y ETIS y llevo a cabo una reflexion sobre los retos y el trabajo adicional necesario.

En lo que respecta a las recomendaciones prioritarias que se consideran aplicadas

7.

Las recomendaciones de alta prioridad 1, 5, 8, 19, 22 y la recomendacién de prioridad media 28 fueron
aplicadas mediante enmiendas del anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19) sobre Comercio de
especimenes de elefante adoptadas en la CoP19 y el desarrollo y puesta en funcionamiento del sistema
ETIS online:

a) Recomendacién 1: Ampliar el anexo 1 para incluir la “gobernanza de los datos” e introducir otras
mejoras menores (aplicacion coordinada por la Secretaria de la CITES en colaboracion con TRAFFIC
y el Grupo Asesor Técnico).

El anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19) se modificé en la CoP19 para incluir una seccién
sobre Gobernanza de los datos (seccién 3 del anexo 1) con arreglo a la recomendacion 1. La Secretaria
ha iniciado conversaciones con TRAFFIC sobre la aplicacion de las disposiciones de la Resolucién
relativas a cuestiones de gobernanza de los datos con el objetivo de formalizar este proceso a través
de un instrumento juridico segun lo dispuesto en la seccién 3 a) sobre Supervision y responsabilidades
del anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19). La Secretaria tiene previsto que estas
conversaciones con TRAFFIC concluiran en 2025.

b) Recomendacion 5: Definir un proceso claro (sistema + flujo de trabajo) para la confirmacién y
validacion de las Partes que intervienen en la cadena comercial respectivamente; y recomendacion
8: Incorporacion de la notificacion a través de ETIS Online: flujo de trabajo de validacion/confirmacion
de datos. (aplicacion coordinada por TRAFFIC).

i)  Elsistema ETIS Online facilita la presentacion y validacion de los datos ETIS. También responde
a las enmiendas del anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19) aprobada en la CoP19,
en particular en la seccion 2 (Alcance de los datos), que contiene la siguiente disposicion relativa
a la validacién de los datos, en aplicacion de las recomendaciones 5 y 8:

Las Partes deben validar los datos de incautacién relativos a su pais a través de ETIS Online o
en respuesta a una Notificacion que la Secretaria emitird anualmente antes del analisis de los
datos. TRAFFIC incluira los datos de incautacion relativos a su pais en el analisis, a menos que
la Parte indique, a través de ETIS Online o dentro del plazo especificado en la Notificacién, que
los datos no deben ser incluidos.

i)  Se publicaron Notificaciones a las Partes en 2023 y 2024, tal como establece la Resolucién (por
ejemplo, la Notificacion a las Partes No. 2024/068), recordando a las Partes que deben validar
los datos en el ETIS que les conciernan.

i) Los retos en relacidon con el proceso de validacion de datos se exponen en el anexo 2 del presente
documento (informe elaborado por TRAFFIC) y se comentan en los parrafos 14 a 16.

¢c) Recomendacién 19: Determinar la conformidad de todos los elementos de datos almacenados en la
base de datos del ETIS, tanto desde el punto de vista de la politica de privacidad como de los requisitos
de propiedad de los datos (aplicacién coordinada por TRAFFIC y apoyada por la Secretaria de la
CITES); y recomendacion 28: Estudio de modelos sobre el impacto de la eliminacion de los datos
procedentes de fuentes de nivel inferior (B y C) en los andlisis de tendencias (aplicaciéon coordinada
por TRAFFIC en consulta con el Grupo Asesor Técnico).

i)  Ademas de las disposiciones del parrafo 27 g) de la Resolucién Conf. 10.10 (Rev. CoP19) que
especifica el acceso a los datos y la propiedad de los mismos, también se incluyeron
disposiciones especificas relativas a Propiedad de los datos y Gestion de datos en la seccién 3
(Gobernanza de los datos) del anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19) como parte
de las enmiendas aprobadas en la CoP19.
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ii)

En el documento SC77 Doc. 63.1 (Rev. 2), Informe de la Secretaria sobre su aplicacion de la
Resolucién Conf. 10.10 (Rev. CoP19), se informé sobre la idoneidad de los datos ETIS (datos
presentados por las Autoridades Administrativas y datos de fuentes diferentes de las Autoridades
Administrativas) y el efecto que tendria excluir los datos de estas otras fuentes del analisis de las
tendencias. Un rapido examen de las fuentes de datos por Parte y los resultados de la
modelizacion excluyendo los datos no procedentes de la Autoridad Administrativa muestra que
los datos no procedentes de la Autoridad Administrativa son la Unica fuente de informacién para
18 Partes, incluida una Parte que participa en el proceso de los Planes de Accion Nacionales para
el Marfil (PANM) en el marco de la CITES. La supresion de estos datos de los analisis de las
tendencias podria dar lugar a la pérdida, en ocasiones, de informaciéon sustancial, lo que
cambiaria la dinamica de las tendencias presentada a las Partes. Se alienta a las Partes con
grandes proporciones de datos no procedentes de las Autoridades Administrativas que
fundamentan los analisis del ETIS respecto de ellas a que aumenten su colaboracién con el ETIS
para presentar regularmente sus datos de decomisos y validar los datos que no proceden de las
Autoridades Administrativas existentes y futuros mediante el proceso de validacion y
confirmacion.

La Secretaria sefala que algunos de los procesos de validacion de datos pendientes estan
relacionados con datos obtenidos de fuentes que no son Autoridades Administrativas, algunos de
los cuales también dan lugar a entradas de registro duplicadas que deben ser examinadas y
resueltas por las Partes. El proceso de validacion de los datos se examina con mas detalle en el
informe preparado por TRAFFIC en el anexo 2 del presente documento y en el analisis de la
Secretaria en los parrafos 12 a 17.

d) Recomendacién 22: Definir un proceso de gestion del acceso de los usuarios del ETIS mas eficiente
y eficaz (aplicaciéon coordinada por TRAFFIC con el apoyo de la Secretaria de la CITES).

i)

i)

El sistema ETIS Online proporciona un acceso eficiente y eficaz a los usuarios del ETIS. Las
Partes en la CITES son consideradas proveedores de datos al ETIS y pueden solicitar una cuenta,
a través de la Autoridad Administrativa, para incluir registros de decomisos en el sistema en linea
y acceder a los registros de las respectivas Partes.

Esta recomendacién ha sido integramente aplicada.

En lo que respecta a las recomendaciones prioritarias aplicadas parcialmente

8.

Aunque se ha avanzado en la aplicacién de las recomendaciones relativas a la realizacién de nuevos
analisis exploratorios (véase el anexo 3 del presente documento), algunas recomendaciones solo han sido
aplicadas parcialmente debido a la escasez de recursos.

a) Recomendacion 2: Que la Secretaria de la CITES asuma un papel mas proactivo para ayudar a
TRAFFIC en el acopio de datos y como mediador de las preocupaciones y cuestiones planteadas por
las Partes en relacion con la integridad de los datos, para facilitar la recoleccion de los datos de manera
oportuna (aplicacion por parte de la Secretaria de la CITES).

i)

i)

La Secretaria publica anualmente Notificaciones a las Partes para recordarles que deben
presentar los datos al ETIS antes del 31 de marzo de cada afo y validarlos.

La Secretaria no puede aplicar mas ampliamente esta recomendacion, ya que no dispone de
recursos suficientes para llevar a cabo tareas adicionales relacionadas con la recopilacién de
datos o con la mediacién en las controversias iniciadas por las Partes en relacion con la integridad
de los datos. Ademas, la Secretaria no esta en condiciones de responder a las preocupaciones
planteadas por las Partes sobre la validacién de los datos no procedentes de la Autoridad
Administrativa recogidos por TRAFFIC y opina que si una Parte cuestiona la validez de los datos
no procedentes de la Autoridad Administrativa, éstos deberian excluirse de los analisis ETIS
(véanse los parrafos 14 a 16, teniéndose en cuenta que esta recomendacion esta vinculada a las
recomendaciones 5 y 8 sobre validacion de los datos). La Secretaria también destaca que en el
parrafo 4 del anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19), se alienta a informar sobre los
decomisos o confiscaciones de especimenes de elefante utilizando el informe anual CITES sobre
comercio ilegal. La Base de Datos de la CITES sobre el Comercio llegal solo incluye datos
enviados por las Partes, y si se sigue esta metodologia se podrian reducir significativamente las
preocupaciones en relacién con la integridad de los datos.
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b)

d)

Recomendacién 7: Racionalizar y consolidar la documentacion existente sobre los planes de trabajo
y la metodologia para el uso y las operaciones internas de TRAFFIC, asi como una version
perfeccionada adecuada para su publicacion en linea en la que se expongan los procedimientos e
hipotesis de manera detallada (aplicacion coordinada por TRAFFIC).

i)  Se han elaborado procedimientos operativos normalizados y documentacion al respecto para uso
interno de TRAFFIC, que no estan a disposicion del publico.

i) La Secretaria sefiala que las enmiendas del anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19)
adoptadas en la CoP19 incluyen, en la seccion 5 sobre Informacién, analisis e interpretacion de
datos, el requisito de que se pongan a disposicidon de todas las Partes la metodologia estadistica,
el cddigo subyacente y la documentacion de apoyo, incluyendo como se procesan los datos, se
ajustan los sesgos y se utilizan en el analisis ETIS. TRAFFIC ha puesto a disposicion de las
Partes en la CITES informacién detallada sobre la metodologia y el andlisis (véase el documento
SC77 Doc. 63.1 (Rev. 2), el anexo 1 del documento SC78 Doc. 65.1, Informe sobre su aplicacion
de la Resolucién Conf. 10.10 (Rev. CoP19), y los anexos 2 y 3 del presente documento) y sigue
trabajando para lograr la plena aplicacion de esta recomendacion y de las disposiciones recogidas
en la Resolucion. La Secretaria sefiala que el cédigo subyacente para el analisis de redes fue
transmitido a los miembros del GAT, pero no se ha puesto a disposicion de todas las Partes el
cédigo para todos los andlisis realizados por TRAFFIC.

Recomendacioén 11: El informe anual sobre el comercio ilegal y el informe ETIS concilian de forma
automatizada o manual los datos relativos a los especimenes de elefante (enmiendas a las
resoluciones pertinentes para facilitar la conciliacion de datos) (aplicaciéon coordinada por la Secretaria
de la CITES) y recomendacion 13: aprovechar las sinergias con otros organismos de las Naciones
Unidas y mundiales en lo que respecta a los recursos y los conocimientos/experiencia (aplicacion
coordinada por la Secretaria).

i) En la CoP19 se adoptaron enmiendas del parrafo 27 g) de la Resolucion Conf. 10.10 (Revw.
CoP19) y el parrafo 4 de la Resolucion Conf. 11.17 (Rev. CoP19) sobre Informes nacionales a fin
de facilitar la aplicacion de estas recomendaciones y permitir la puesta en comun y el intercambio
de datos sobre decomisos de especimenes de elefante entre la base de datos ETIS gestionada
por TRAFFIC en colaboracién con la Secretaria y la Base de Datos de la CITES sobre el Comercio
llegal gestionada por la ONUDD en nombre de la Secretaria.

i) Enla772reunién del Comité Permanente (SC77; Ginebra, noviembre de 2023), los miembros del
Comité tomaron nota de los diferentes plazos para la presentacién de informes al ETIS y para los
informes anuales CITES sobre comercio ilegal establecidos en las Resoluciones antes
mencionadas, y expresaron su preocupacion por el hecho de que alentar a las Partes a presentar
los datos de decomisos de marfil dentro de los informes anuales sobre comercio ilegal podria dar
lugar a un incumplimiento del plazo de presentacion de informes al ETIS, que es en una fecha
anterior (véase el acta resumida SC77 SR). Se plantearon otras cuestiones relativas a posibles
incoherencias entre ambas Resoluciones. El Comité Permanente establecié un grupo de trabajo
entre periodos de sesiones con el mandato de examinar las disposiciones de las dos
Resoluciones relativas al intercambio de informacion entre el informe anual sobre comercio ilegal
y el informe ETIS, asi como los datos que deben comunicarse en ambos en lo que respecta a los
especimenes de elefante, y de presentar un informe a la reunién SC78. El informe del grupo de
trabajo entre periodos de sesiones figura en el documento SC78 Doc. 65.5 sobre_Intercambio de
informacion entre el informe anual sobre comercio ilegal vy el Sistema de Informacién sobre el
Comercio de Elefantes. Las recomendaciones que figuran en el documento SC78 Doc. 65.5
ayudaran a avanzar en la aplicacion de estas recomendaciones, pero también ponen de relieve
varias cuestiones que merecerian un debate en mayor profundidad.

Recomendacién 17: Recursos financieros necesarios para cumplir los requisitos minimos del ETIS
(aplicacion coordinada por la Secretaria de la CITES y las Partes) y recomendacion 18: Garantizar la
disponibilidad de fondos para futuras mejoras (aplicacion coordinada por la Secretaria de la CITES con
el apoyo de TRAFFIC).

i)  Como se expone en el documento SC78 Doc. 65.1, que incluye informacion relativa a la aplicacion
de las Decisiones 19.35 a 19.37 sobre Sostenibilidad financiera y operativa de los programas
MIKE y ETIS, el programa MIKE ha experimentado una reduccién significativa de la financiacion
de los donantes para el periodo 2025-2029. S bien se ha mantenido el apoyo financiero al
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e)

programa ETIS dentro de este paquete de financiacion, se necesitan medidas adicionales para
mejorar la eficiencia en relacién con los costes.

i) Como se destaca en el documento SC78 Doc. 65.5, las Partes podrian considerar la rentabilidad
de mantener dos bases de datos separadas (ETIS y la Base de Datos de la CITES sobre el
Comercio llegal). Es importante sefalar que la notificacién del comercio ilegal anual es obligatoria,
pero no esta sujeta a procedimientos de cumplimiento. Los datos presentados por las Partes en
sus informes anuales sobre comercio ilegal cumplen la obligaciéon de informar al ETIS, ya que la
Secretaria puede poner estos datos a disposicion del ETIS de conformidad con el parrafo 4 de la
Resolucion Conf. 11.17 (Rev. CoP19) sobre Informes nacionales. Como se sefiala en el
documento SC78 Doc. 38.1 sobre Cuestiones relacionadas con la observancia, la Secretaria
tiene la intencion de destacar las implicaciones presupuestarias y la importancia de garantizar
una financiacion sostenible para mantener la Base de Datos de la CITES sobre el Comercio llegal
durante los debates sobre el presupuesto y el programa de trabajo para 2026-2028 en la CoP20.

Recomendaciéon 24: |dentificar y someter a prueba otras covariables que podrian figurar como
variables independientes especificas de cada pais para corregir el sesgo o como factores explicativos
para interpretar y comprender mejor los resultados del ETIS, acompafiadas de documentacion de
apoyo (aplicacion coordinada por TRAFFIC en consulta con el Grupo Asesor Técnico); vy
recomendacion 29: Participacion activa del Grupo Asesor Técnico (GAT) de MIKE y ETIS en el
proceso (aplicacion coordinada por la Secretaria de la CITES en consulta con el GAT).

i)  En el documento SC77 Doc. 63.1 (Rev. 2), la Secretaria informé que TRAFFIC habia realizado
progresos, sefialando que la puesta en funcionamiento de ETIS Online habia cambiado la
dinamica de los procesos de recopilacion de datos. Esto también dejé obsoletas algunas
definiciones de recogida de datos utilizadas en la construccién de la covariable.

i)  En el mismo documento se informaba de como se construye la nueva covariable de notificacion
al ETIS utilizando una relacion entre el numero total de decomisos notificados por la Autoridad
Administrativa (AA) y por fuentes diferentes de la Autoridad Administrativa (no-AA) de la siguiente
manera: AA/(AA+ no-AA) Este calculo es similar al de las metodologias para producir la covariable
del coeficiente de aplicacion de la ley (LE) que se utiliza para ajustar el sesgo de las tasas de
decomiso en los modelos de andlisis de las tendencias.

iii) En el informe elaborado por TRAFFIC que figura en el anexo 3 del presente documento y que se
analiza en los parrafos 17 a 30 se ofrece informacion sobre la evolucion de estas
recomendaciones desde la reuniéon SC77.

Recomendacién 25: Analisis exploratorio adicional con vistas a reforzar y mejorar el marco analitico
del ETIS (aplicacion coordinada por TRAFFIC en consulta con el GAT).

En el anexo 4 del presente documento se presenta el analisis exploratorio realizado por TRAFFIC en
aplicacion de la recomendacion 25 y se analiza con mas detalle en los parrafos 17 a 30.

En lo que respecta a las recomendaciones prioritarias clasificadas como no aplicadas

9.

10.

Se ha obtenido financiacion para las dos recomendaciones siguientes que no han sido aplicadas hasta la
fecha. La Secretaria agradece el apoyo prestado por los Paises Bajos para aplicar esta recomendacion:

a)

b)

Recomendacion 15: examinar el mandato del GAT y una dotacién financiera razonable, incluido el
apoyo para la participacion en las reuniones de la CITES de un numero limitado de miembros del GAT;

y

Recomendacion 16: Evaluaciones de viabilidad a fin de valorar la eficacia/eficiencia de mecanismos
de apoyo alternativos para el ETIS.

En lo que respecta a la recomendacién 15, la Secretaria recuerda al Comité Permanente que los miembros
del GAT contribuyen al trabajo del MIKE y el ETIS para garantizar la solidez técnica y practica y el rigor
cientifico de forma gratuita. En funcién de la disponibilidad de fondos, la Secretaria presta apoyo al
funcionamiento del GAT Unicamente en lo que respecta a la organizacién de las reuniones del GAT y la
participacion de sus miembros en las mismas. Con la reduccion de los fondos disponibles para la aplicacion
del MIKE vy el ETIS, se reducira también el numero de reuniones del GAT, y este debera centrarse en
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1.

12.

13.

cuestiones prioritarias relacionadas con el MIKE y el ETIS segun lo dispuesto en la Resolucién Conf. 10.10
(Rev. CoP19). El Comité Permanente y las Partes deberan tener en cuenta esta situacion cuando las Partes
formulen solicitudes que incluyan el asesoramiento del GAT.

En lo que respecta a la recomendacioén 16, la Secretaria iniciara el proceso para llevar a cabo la evaluacion
de viabilidad con financiacidon proporcionada por los Paises Bajos. En ese momento, la Secretaria tendra
en cuenta las conclusiones del debate sobre el documento SC78 Doc. 65.5 sobre Intercambio de
informacion entre el informe anual sobre comercio ilegal y el Sistema de Informacién sobre el Comercio de
Elefantes.

Sigue habiendo dificultades para la aplicacion de la recomendacién 27 (analisis e incorporacion de las
pautas/tendencias generales del comercio ilegal en el analisis global utilizando multiples conjuntos de datos
en un modelo Unico) y la recomendacién 32 (examinar a fondo los factores impulsores clave y su
correlaciéon en cuanto a la caza furtiva de elefantes y la matanza ilegal de elefantes y el comercio ilegal de
marfil). Ambas recomendaciones implican acceder a datos de diferentes sistemas de supervision [el MIKE,
el ETIS, los datos sobre comercio legal (Centro Mundial de Vigilancia de la Conservacion - Programa de las
Naciones Unidas para el Medio Ambiente) y la Base de Datos sobre el Elefante Africano (datos de
encuestas)] en un modelo Unico, o realizar un analisis integrado utilizandolos. La Secretaria sefiala que el
GAT de MIKE y ETIS consideré la viabilidad de un sistema de este tipo en su 132 reunién (Nairobi, marzo
de 2016 - véanse las actas de la reunion TAG13) y propuso un nivel mas simple de integracién, pero indico
que se necesita mas investigacion / analisis para lo que sera necesario disponer de financiaciéon para la
investigacion con fines especificos. Aunque se ha mejorado la calidad de los datos del MIKE, el ETIS y las
encuestas de poblacién, asi como de los procesos de recogida, verificacion y gestion de los datos y el
analisis de los datos del MIKE y el ETIS, no se ha analizado en profundidad la integracion de estos sistemas.

La recomendacién 31 (examinar la relacion entre las existencias de marfil y el comercio ilegal de marfil)
fue aplazada a fin de que la Secretaria dispusiera de tiempo suficiente para elaborar una base de datos que
recogiera los inventarios de marfil presentados por las Partes, segun lo dispuesto en el parrafo 7 e) de la
Resolucion Conf. 10.10 (Rev. CoP19). La Secretaria proporciona informacién actualizada sobre el desarrollo
de la base de datos en el documento SC78 Doc. 54 sobre Existencias y reservas (marfil de elefante). El
GAT de MIKE y ETIS debatié brevemente la aplicacion de esta recomendacién en su 202 reunién (GAT20;
Nairobi, noviembre de 2024). EI GAT de MIKE y ETIS advirti6 sobre el nivel de informaciéon que debe
compartirse en el marco del examen recomendado y que un proceso preliminar deberia tener en cuenta las
decisiones adoptadas en relacion con la publicacion de informacion sobre las existencias que especifica
que solo deben compartirse datos regionales agregados.

Validacion de los datos (recomendaciones 2, 5y 8)

14.

15.

El anexo 2 del presente documento ofrece informacién detallada sobre el proceso de validacion de datos
ETIS actualmente en vigor. Desde que se publicé la primera Notificacion a las Partes sobre la validacion de
datos ETIS en 2023, TRAFFIC ha recibido un total de 339 consultas y enmiendas como parte de la
validacion, de las cuales 144 han sido resueltas.

TRAFFIC informa de una serie de problemas y retos clave relacionados con el proceso de validacion de los
datos. A continuacion, la Secretaria presenta un breve resumen de las cuestiones que se plantean y un
analisis de algunas de ellas:

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 incluidos”. 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.
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16.

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.

El GAT de MIKE y ETIS recomendd que la Secretaria y TRAFFIC informaran al Comité Permanente de la
necesidad de considerar un protocolo para gestionar el proceso de validacion de datos del ETIS con el fin
de responder a los problemas y retos descritos en el parrafo 15. En el anexo 2a del presente documento
figura una propuesta de proyecto de protocolo elaborada por TRAFFIC y modificada por la Secretaria.

Analisis de tendencias (recomendaciones 24 y 25)

17.

18.

En el anexo 3 del presente documento TRAFFIC proporciona informaciones actualizadas sobre las mejoras
realizadas en los métodos de modelizaciéon mediante la puesta a prueba de la aplicacion de la modelizacion
con inflacién cero del numero de decomisos; el alisamiento de las covariables de modelizacion de entrada;
la modelizacion flexible de tendencias utilizando splines; una revision de los umbrales de las categorias de
peso; y una revision de la modelizacién de la estimacion del peso. El GAT de MIKE y ETIS considero estas
mejoras y TRAFFIC las implementé en los resultados del analisis de las tendencias presentados en el anexo
1 del documento SC78 Doc. 65.1. El anexo 3 del presente documento consta de dos partes: la Parte |
contiene un resumen ejecutivo y la Parte Il los detalles técnicos.

La Secretaria desea destacar lo siguiente en relacién con las categorias de peso utilizadas en la
presentacion del indice de transacciones y los cambios en el umbral para el marfil trabajado:

a) Desde el informe del ETIS a la CoP17, se ha presentado el indice de transacciones en tres categorias
de peso de marfil no trabajado (< 10 kg, 10 - 100 kg, y = 100 kg), y dos categorias de peso de marfil
trabajado (< 10 kg en equivalente de marfil no trabajado (RIE) y = 10 kg RIE). Estas categorias
pretenden ofrecer una vision de las tendencias y caracteristicas del comercio mundial ilegal de marfil.

b) Los umbrales de marfil no trabajado se consideran significativos para captar el comercio ilegal, es
decir, la actividad de caza furtiva en la categoria de pequefios pesos, la agrupacion intermedia de las
existencias en la categoria de pesos medianos y la actividad delictiva organizada en la categoria
grandes pesos de marfil no trabajado, y que la distribucién de pesos en las categorias de marfil no
trabajado permanece relativamente estable a lo largo del tiempo.

c) Sin embargo, en el caso del marfil trabajado, las pautas recientes en el peso del marfil decomisado
muestran tendencias decrecientes, de tal forma que durante los afos 2008 a 2023, aproximadamente
el 94% fueron inferiores a 10 kg de RIE (notificados o estimados), y la mayoria (62%) también fueron
inferiores a 1 kg. Por consiguiente, el umbral de 10 kg utilizado para el marfil trabajado puede ser
demasiado alto. El hecho de que categoria de grandes pesos de marfil trabajado contenga un nimero
significativamente menor de decomisos da lugar a muchos mas recuentos nulos por pais o territorio y
ano. Esta escasez de datos reduce la fiabilidad de los modelos de tendencia y hace menos probable
que los parametros converjan en esta categoria de peso. Por consiguiente, TRAFFIC estudio si la
modificacion de las categorias de peso puede ayudar a resolver los problemas de ajuste del modelo
causados por los desequilibrios entre las categorias, preservando al mismo tiempo la pertinencia de
los aspectos y caracteristicas del comercio mundial de marfil. Basandose en un analisis de los pesos
de los decomisos en los datos del ETIS y tras consultar con el GAT de MIKE y ETIS y la Secretaria de
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la CITES, se propuso un nuevo umbral de 1 kg para el marfil trabajado. El GAT apoyd la aplicacion del
nuevo umbral de 1 kg para diferenciar las categorias de pequefios pesos y de grandes pesos de marfil
trabajado en la modelizacién de tendencias del ETIS, y TRAFFIC lo aplicé en el informe que figura en
los anexos 1y 3 del documento SC78 Doc. 65.1.

Analisis exploratorio (recomendacion 25)

19.

20.

21.

22.

23.

24,

25.

En el anexo 4 del presente documento figura un informe de TRAFFIC sobre el andlisis exploratorio realizado
en aplicacién de la recomendacion 25. TRAFFIC analizé la aplicacion de modelos de redes a los datos del
ETIS para identificar a las Partes mas afectadas por el comercio ilegal de marfil (la parte | del anexo 4
incluye un resumen y la parte Il un informe técnico). TRAFFIC organizé varias sesiones de consulta con el
GAT de MIKE y ETIS sobre el trabajo realizado.

Los enfoques basados en redes que TRAFFIC expone en el anexo 4 del presente documento facilitan la
visualizacion y cuantificacién de nodos clave (Partes o grupos de Partes) y rutas en la cadena de comercio
ilegal de marfil a partir de los datos ETIS recopilados en el marco de los procesos establecidos de la CITES.

Segun TRAFFIC, el algoritmo para determinar los actores clave permite identificar a las Partes o territorios
mejor situados para interrumpir la cadena de comercio ilegal de marfil. Los resultados del analisis de redes
ponen de relieve la heterogeneidad en la seleccion de las Partes para desmantelar el comercio ilegal de
marfil no trabajado y trabajado, lo que podria permitir objetivos mas especificos para las Partes que
participan en el proceso de los PANM. Ademas, TRAFFIC opina que el algoritmo para determinar los actores
clave ofrece la ventaja de cuantificar el potencial de perturbacién del comercio ilegal, lo que en teoria podria
permitir medir el indice de éxito de las intervenciones nacionales o regionales de aplicacion de la ley y de
regulacién. Sin embargo, la Secretaria sefiala que esto podria verse influido por los cambios en las
tendencias y rutas del comercio ilegal, ya que las redes delictivas responden a los cambios en la eficacia
de la aplicacion de la ley, desviando los envios ilegales a través de otros paises cuando se refuerza la
aplicacion de la ley en el pais tradicionalmente utilizado.

TRAFFIC indica que una de las principales consideraciones a la hora de aplicar marcos analiticos para la
categorizacion de las Partes en el ETIS es la prevalencia de decomisos en los que falta informacion sobre
la ruta comercial en los datos notificados al ETIS (para un analisis completo, véase la seccion
“Consideraciones adicionales” en la parte Il). Esto también representa una limitacion inherente a los
actuales métodos analiticos del ETIS. Para resolver estos problemas, TRAFFIC propone el uso de métodos
de redes que incluyen el ajuste de sesgos. En el anexo 1d del documento SC78 Doc. 65.1, se explican las
mejoras adicionales propuestas para los procedimientos de recogida de datos ETIS

Los modelos de redes propuestos proporcionan una evaluacién cuantitativa de coémo las Partes se ven
afectadas por el comercio ilegal de marfil, cubriendo asi las preocupaciones sefialadas en el informe del
ETIS a la CoP19. TRAFFIC propone este enfoque como una solucién para avanzar en la categorizaciéon de
las Partes en el ETIS, teniendo en cuenta que la integracion del enfoque de redes sugerido con los
resultados de los métodos existentes (es decir, analisis de conglomerados y mapas de calor) junto con los
datos contextuales podria crear un marco analitico holistico y cuantificable para identificar a las Partes que
requieren atencién en el marco del proceso de los PANM.

El GAT de MIKE y ETIS indicé que los analisis de redes constituyen un enfoque interesante, basado en
datos que aportan un contexto espacial y temporal junto a aspectos cuantitativos. EI GAT también observo
que los datos de entrada son los mismos que las variables de entrada utilizadas en los analisis de las
tendencias y conglomerados del ETIS y que los resultados son similares a los de los informes del ETIS para
la CoP18 y la CoP19. Ademas, sefial6 que el analisis de redes aporta dimensiones cuantitativas anadidas
a los datos del ETIS y que las diferentes tendencias observadas para el marfil no trabajado y el trabajado
podrian ser Utiles para las Partes. Sin embargo, el GAT de MIKE y ETIS también recomendd que se
incluyera una nota general en el informe del ETIS invitando a las Partes a adoptar un enfoque prudente en
la interpretacion de los datos sobre decomisos.

Ademas, el GAT de MIKE y ETIS solicitd a TRAFFIC que indicara claramente en el informe los supuestos y
ajustes de sesgo, que se incluyen en anexo 4b del presente documento. A continuacioén, la Secretaria
examina los principales supuestos del analisis de TRAFFIC que merecen una mayor reflexiéon al considerar
el analisis de redes propuesto. La Secretaria ha afiadido negritas al texto en los puntos respecto de los
cuales tiene preocupaciones:

A. Supuestos inherentes a todos los analisis de datos ETIS
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26.

27.

28.

e 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.

¢ Losdatos ETIS notificados y con correccién 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 especificos de los analisis de redes de los datos ETIS propuestos: Supuestos practicos en
la construccién de la red

e Sila Parte que notifica no estéa 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.

e Si se comunican multiples 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.

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

Aunque en el analisis exploratorio de TRAFFIC (anexo 4) se ofrecen algunas explicaciones, la justificacion
de los supuestos mostrados en negrita no esta del todo clara y podria ser Util una explicacion mas a fondo.
Una mayor claridad sobre por qué se consideran validos estos supuestos ayudaria a las Partes a
comprender el proceso. También se deben explicar las implicaciones de estos supuestos en cuanto a cémo
podrian influir potencialmente en los resultados del analisis.

La Secretaria opina que los analisis de las tendencias y conglomerados del ETIS son suficientes para
responder al mandato del ETIS definido en la Resolucion Conf. 10.10 (Rev. CoP19). EI Examen del
programa ETIS llevado a cabo en el anterior periodo entre reuniones, como se expone en el documento
CoP19 Doc. 21 también confirmé que el analisis ETIS puede apoyar la toma de decisiones y los procesos
de la CITES, como el proceso de los PANM.

Por consiguiente, la Secretaria no es partidaria de utilizar el analisis de redes para orientar el informe del

ETIS que se estudiara en la CoP20 ni para fundamentar la categorizacion de las Partes en el ETIS. Teniendo

en cuenta los elementos que se mencionan a continuacion, la Secretaria opina que solo se deberian utilizar

los andlisis de las tendencias y de conglomerados para preparar el informe destinado a la CoP20:

e las recomendaciones del GAT de MIKE y ETIS,

e las preocupaciones relativas a los supuestos descritas en los parrafos 25y 26,

e lafalta de informacion y la incertidumbre en relacién con los datos sobre rutas comerciales,

e las actividades de entidades como las aduanas y la policia que trabajan en estas cuestiones podrian
demostrar posteriormente que los supuestos utilizados en relaciéon con las rutas comerciales no eran

correctos, lo que pondria en peligro la credibilidad de los informes del ETIS, y

e los resultados son similares a los del analisis de conglomerados realizado para los informes del ETIS
ala CoP18y la CoP19.

3

Cabe sefialar que a través del proceso de validacion de los datos ETIS (véase, por ejemplo, la Notification No. 2024/068), las Partes
pueden examinar y validar los datos que le corresponden.

Para la aplicacion del ajuste al sesgo del 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 marfil. No se trata de un supuesto nuevo, ya que
las caracteristicas de las rutas comerciales han estado sirviendo de base para la interpretacion contextual de los resultados del analisis
de conglomerados en la categorizacién en el ETIS de las Partes desde el informe del ETIS a la CoP12.

Texto incluido por la Secretaria para mayor claridad.
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29.

30.

Ademas, la Secretaria preparé un documento sobre la aplicaciéon de las Decisiones 19.97 a 19.98 sobre
Categorizacion de las Partes basada en los analisis ETIS (véase el documento SC78 Doc. 65.3). Este
documento, elaborado a partir de consultas con TRAFFIC y el GAT de MIKE y ETIS, establece criterios
claros que deben ser utilizados para identificar a las Partes que requieren atencion.

El Comité Permanente podria considerar invitar a TRAFFIC a preparar y presentar a la Secretaria un
documento informativo con el analisis de redes que podria ser publicado por la Secretaria en la CoP20.

Conclusiones

31.

Se ha avanzado en la aplicacion de las recomendaciones prioritarias del examen del ETIS que figuran en
el anexo 3 del documento CoP19 Doc. 21. Varias recomendaciones han sido aplicadas mediante enmiendas
del anexo 1y otras disposiciones de la Resolucion Conf. 10.10 (Rev. CoP19). Por consiguiente, la Secretaria
propone que las nuevas decisiones se centren en la aplicacion de las recomendaciones de prioridad alta y
media restantes. En consecuencia, la Secretaria ha preparado proyectos de decision para someterlos a la
consideracion del Comité Permanente, que figuran en el anexo 5 del presente documento. Estas decisiones,
una vez adoptadas, sustituirian a las Decisiones 19.94 a 19.96.

Recomendaciones

32.

Se invita al Comité Permanente a:

a) tomar nota de los progresos realizados en la aplicacion de las recomendaciones prioritarias del examen
del ETIS, asi como de los retos identificados;

b) invitar a la Secretaria y a TRAFFIC a formalizar las cuestiones relativas a la gobernanza de los datos
antes de la CoP20, mediante un acuerdo con arreglo a lo previsto en la seccion 3 a) sobre Supervision
y responsabilidades del anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19);

c) alentar a TRAFFIC a que prepare y ponga a disposicidén publica procedimientos operativos
normalizados y que aplique plenamente la seccién 5 sobre Informacion, analisis e interpretacion de
datos del anexo 1 de la Resolucion Conf. 10.10 (Rev. CoP19) que requiere que TRAFFIC ponga a
disposicion de todas las Partes la metodologia estadistica, el codigo subyacente y la documentacion
de apoyo, incluyendo coémo se procesan los datos, como se ajustan los sesgos y como se utilizan en
el analisis ETIS;

d) examinar y aprobar el protocolo de validacion de los datos ETIS que figura en anexo 2a del presente
documento;

e) considerar la aplicacion de modelos de redes a los datos ETIS llevada a cabo como andlisis exploratorio
y presentada en el anexo 4 del presente documento, y asesorar sobre el uso de este andlisis para
fundamentar el informe del ETIS que se considerara en la CoP20 y la categorizacion de las Partes que
requieren atencioén en el proceso de los PANM,;

f) examinar y acordar presentar los proyectos de decisién que figuran en el anexo 5 del presente
documento para su consideracion en la CoP20; y

g) acordar recomendar a la CoP20 la supresion de las Decisiones 19.94 a 19.96 sobre Aplicacion de las
recomendaciones prioritarias del examen del programa ETIS.
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Anexo 1

English only / inicamente en inglés / seulement en anglais

HIGH AND MEDIUM PRIORITY RECOMMENDATIONS FROM THE ETIS REVIEW

Prioritization: Interpretation and timeframe

High Recommendation to be implemented as a priority, subject to availability of external funding, either on ongoing basis or if
additional work is required during the intersessional period between CoP19 and CoP20
Medium Recommendation to be implemented, subject to availability of external funding, before CoP21

Reviewers’ Recommended Actions,

Responsible Party and Anticipated

Update on status and costing

Timeframes
- Nature of the
No. | Reviewers’ Recommended Actions FEETEEID Anticipated Status Priority cos_t i) | AETi)
Party Timeframe? estimate Source
(USD)

Governance

1 Augment Annex 1 to include ‘Data | CITES - IMPLEMENTED - -
Governance’ and introduce other minor | Secretariat Data governance addressed in
refinements amendments to Annex 1 of Resolution

Conf. 10.10 (Rev. CoP19).

2 CITES Short term PARTIALLY IMPLEMENTED CITES  Staff | Donor
CITES Secretariat to take on a more | ccretanat The  Secretariat ~ publishes  the time (10% of | funding
proactive role in helping TRAFFIC with Notification to the Parties relating to the P3 staff
data acquisition and as the mediator for submission of ETIS data as well as the member N
concerns and issues raised by the ETIS data validation process agreed in usb 7,500
Parties pertaining to data integrity, to Annex 1 of Resolution Conf. 10.10 per annum)
faci"tate t|me|y data C0||ecti0n_ (ReV. COP1 9) The Secretariat doeS not TRAFFIC

have the capacity to mediate Staff time as
unresolved data enquiries. The part of

4 Anticipated timeframes in review report:

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

Long term: up to six years (two CoP cycles), depending on available funding.
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Reviewers’ Recommended Actions, Responsible Party

and Anticipated

Update on status and costing

Timeframes
i Anticipated
No. | Reviewers’ Recommended Actions Rl i ic1p Status
Party Timeframe*
challenges associated with the data
validation process is discussed in the
present document.
Supporting Processes
5 Define clear process (system + | TRAFFIC & Short term IMPLEMENTED
workflow)  for  confirmation and | Review Team
validation of Parties that are implicated | Agsistance See paragraphs 50 - 54 of Annex 2 of
in the trade chain respectively SC77 Doc. 63.1 (Rev. 2).
Refer to challenges noted in the
present document and the need for a
protocol.
7 Streamline and consolidate existing | TRAFFIC Short term PARTIALLY IMPLEMENTED
SoPs & methodology documentation for Internal SoP Internal SoP developed; online SoP not
TRAFFIC’s internal use and operations, online Sop: | publicly available.
and a refined version suitable for online Subiect to thé
publication outlining detail procedures Ject
. availability of
and assumptions .
funding
8 Incorporation of ETIS Online | TRAFFIC Complete IMPLEMENTED
notification-enabling data
validation/confirmation workflow See paragraphs 50 — 54 of Annex 2 of
SC77 Doc. 63.1 (Rev. 2).
11 | Annual illegal trade report and ETIS | CITES Short term | PARTIALLY IMPLEMENTED
report  automated ~ or  manual | Secretariat (in | Subject to the | See SC78 Doc. 65.5 (Exchange of
reconciliation of data relating to | collaboration availability of | information between the annual illegal
elephant specimens and in parallel | with UNODC) funding trade report and the Elephant Trade

ensure that the responsible CITES
Management Authority in each country
enters and reconciles the data for
elephant specimens for both reports.

It is also recommended to make

Information System)
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Priority

Nature of the

cost and | Funding

estimate Source

(USD)

operating

budget to

deliver ETIS

One-time Donor

costs for a | funded

refined

version of the

SoP:

ETIS Staff

time - USD

10,000

- Donor
funded

ETIS staff time | Donor

to  integrate | funded

databases:




Reviewers’ Recommended Actions, Responsible Party and Anticipated

Update on status and costing

Timeframes
i Anticipated
No. | Reviewers’ Recommended Actions Responsible . el Status
Party Timeframe*
changes to Res Conf. 10.10 (Rew.
CoP18) and Res Conf. 11.17 (Rev.
CoP18) on National reports, in line with
the proposed amendments in Annex N.
Sustainability
13 | From a resource and | CITES TBD PARTIALLY IMPLEMENTED
knowledge/expertise perspective, | Secretariat (linked to recommendation # 11)
leverage synergies with other UN and
global agencies
15 | With the expanded responsibility for | CITES Short term NOT IMPLEMENTED
TAG and dependency outlined in this | Secretariat Funds identified to support limited
report, it would be prudent to number of TAG members attendance of
reasonable financial provisioning (i.e.,
1-2 members to participate in CoP and
SC)
16 | Feasibility assessment to evaluate | CITES Medium term, NOT IMPLEMENTED
effectiveness / efficiency of alternative | Secretariat subject to the | Funding secured — process to be
supporting mechanisms for ETIS (i, availability ~ of | initiated in 2025
UNODC or CITES  Secretariat funding
supporting ETIS in place of TRAFFIC)
17 | With respect to the provision of financial | CITES Short term PARTIALLY IMPLEMENTED
resources to meet  minimum | Secretariat and (see document SC78 Doc. 65.1 that
requirements of ETIS to “keep the | CITES Parties information

lights on”5, Parties should be made
aware of the implications of insufficient
resources on core operations. A
dedicated budget to cover these
minimum requirements is required.

includes on the
implementation of Decisions 19.35 to
19.37 on the Financial and operational
sustainability of the MIKE and ETIS
programmes)

5

To keep the lights on (i.e. continue supporting ETIS infrastructure and seizure data collection and cyclic analytics and reporting activity, without any further enhancements) there is a need for approximately

Priority

Nature of the

cost and | Funding
estimate Source
(USD)
Donor
funded
USD 35,000
Donor
funded

USD 220k — 300k per annum, bearing in mind that CoP years are slightly more resource intensive. There is currently an estimated USD 200k shortfall in the budget for the 2020 - 2023 cycle.
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Reviewers’ Recommended Actions, Responsible Party and Anticipated

Update on status and costing

Timeframes
i Anticipated
No. | Reviewers’ Recommended Actions Rl i ic1p Status
Party Timeframe*

18 | For any enhancements /I | CITES Medium term PARTIALLY IMPLEMENTED
improvements moving forward there | Secretariat with By CoP20 | (see document SC78 Doc. 65.1 that
are two main requirements: support  from | gupject to the | includes information on the
i) change requests should be logged, TRAFFIC availability of | implementation of Decisions 19.35 to
costed and prioritized by the TAG and funding 19.37 on the Financial and operational

subsequently vetted by the Standing
Committee to ensure the availability of
funding, and upon approval, formal
communication of planned changes to
all ETIS stakeholders. Recognizing
funding and capacity constraints, this
should be undertaken on a “best effort”
basis;

i) for the provisioning of additional funds
for any improvements or enhancements
for which there is insufficient funding,
more emphasis should be placed on the
private  sector and philanthropic
contributions. Moreover, to alleviate
legal obstacles for the receipt of private
sector contributions, a legal expert
should be asked to propose (and set up)
an appropriate legal framework for
establishing an appropriate
international fund;

For minimum funding requirements,
the following should be implemented:

iii) a dedicated marketing campaign for
ETIS, targeting the private sector
(including technology firms) but
leveraging messaging linked to the
illegal killing of elephants (as opposed
to llegal ivory trade) should be

sustainability of the MIKE and ETIS
programmes)
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Priority

Nature of the
cost and
estimate
(USD)

Funding
Source




Reviewers’ Recommended Actions,
Timeframes

Responsible Party and Anticipated

Update on status and costing

No.

Reviewers’ Recommended Actions

Anticipated
Timeframe*

Responsible
Party

Status

launched to promote non-traditional
sources of funding.

iv) An experienced consultant(s) should
be recruited for the development and
implementation of a Sustainable
Financing Framework, resource
mobilization, private sector
engagement strategy, as well as
establishing the required legal
frameworks to operationalize preferred
options.

Data

Governance

19

It is recommended to determine the
appropriateness of all data elements
stored in ETIS database both from a
privacy policy and data ownership
requirement perspective

TRAFFIC /
CITES
Secretariat

Short term

IMPLEMENTED

(Linked to recommendation 28. See
report to SC77 — paragraphs 55 — 62
in Annex 2 of SC77 Doc. 63.1 Rev. 2)

Data

Management

22

Define a more efficient and effective
ETIS wuser access management
process.

TRAFFIC /
CITES
Secretariat

Short term

IMPLEMENTED

Analytics Methodology

24

Greater identification and testing of
other covariates that could feature as
independent country-specific variables
for bias adjustment purposes or as
explanatory factors to interpret and
understand ETIS  results more
effectively, accompanied by supporting
documentation for communication and
reference by stakeholders.

TRAFFIC / TAG | Medium term

For CoP20
Cycle, subject to
the availability of
funding

PARTIALLY IMPLEMENTED

See report to SC77 — paragraphs 63 —
67 in Annex 2 of SC77 Doc. 63.1 (Rev.
2), and Annex to the present document.

SC78 Doc. 65.2 (Rev. 1) —p. 15

Priority

Nature of the

cost and | Funding
estimate Source
(USD)
Donor
funded




Reviewers’ Recommended Actions, Responsible Party

and Anticipated

Update on status and costing

Timeframes
- Nature of the
No. | Reviewers’ Recommended Actions Eesponsmle A.ntlmpated Status Priority cost and | Funding
arty Timeframe? estimate Source
(USD)

25 | Further exploratory analysis with a view | TRAFFIC / TAG/ | Medium term PARTIALLY IMPLEMENTED Donor
towards enhancing and improving the | Research Subject to the | (see Annexes 3 and 4 to present funded
analytical framework for ETIS (in | Consultancy availability of | document)
concert with recommendation 26) funding

27 | Per Paragraph 27 of Resolution 10.10 | ETIS/MIKE Medium term NOT IMPLEMENTED Medium | O
(Rev CoP18) on Trade in elephant | Supporting For CoP20 Cycle
specimens, bring to a successful | Team, CITES
conclusion the exploration and | Secretariat /
incorporation of overall illegal trade | TAG / TRAFFIC
patterns/trends in the overall analysis
using the datasets held by the
IUCN/SSC African Elephant Specialist
Group’s African Elephant Database
(elephant numbers), MIKE (illegal
killing) and ETIS (illegal trade) in a
single model

28 | Modelling exploration of the impact of | TRAFFIC / TAG | Short term IMPLEMENTED Medium Donor
removing lower source grades (B and Noted as a | (Linked to recommendation 19. See funded
C) data from trend analyses planned activity | report to SC77 — document SC77 Doc.

for 2021 to be | 63.1 Rev. 2))
prioritized by

TAG Subject to

the availability of

funding

Analytics Interpretation

29

Active engagement and involvement of
the entre TAG in the overall
interpretation and identification and fit-
for purpose covariates and proxies
before they are considered for the
analysis, and refinement and validation
of the analytics results and stakeholder

TAG [/ CITES
Secretariat

Short term
Immediate

PARTIALLY IMPLEMENTED

Linked to recommendation 24. While
the recommendation is partially
implemented, engagement with the
TAG and CITES Secretariat is taking
place.
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Reviewers’ Recommended Actions, Responsible Party

and Anticipated

Update on status and costing

Timeframes
i Anticipated
No. | Reviewers’ Recommended Actions Rl i ic1p Status
Party Timeframe*
communication of this important
contribution and oversight.
31 | Examine the relationship between ivory | TRAFFIC / TAG | Medium term NOT IMPLEMENTED
stockpiles and illegal ivory trade needs. For CoP20 Cycle | The Secretariat developed a database
Subject to the | for the ivory inventories (see document
availability of | SC78 Doc. 54 — this could facilitate the
funding implementation of this
recommendation)
32 | Thoroughly examine the key drivers and | ETIS/ CITES | Medium term NOT IMPLEMENTED

their correlation in terms of elephant
poaching and the illegal kiling of
elephant and illegal ivory trade. This
activity can be undertaken in concert
with recommendation 27 above

Secretariat /
TAG

Subject to the
availability of
funding

Priority

Medium

Nature of the

cost and | Funding
estimate Source
(USD)
Ivory stockpile
database -
CITES
Secretariat
(USD 25,000).
Donor
funded

Note: Detailed technical recommendations relating to data management and statistical analysis relevant to the implementation of the recommendations contained in the
consolidated report of the review will be incorporated as appropriate.
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Anexo 2
English only / unicamente en inglés / seulement en anglais

ETIS DATA VALIDATION
(ETIS 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-priority. Recommendation # 5 called for the definition of a “... clear process
(system + workflow) for confirmation and validation of Parties that are implicated in the trade chain”, and
recommendation # 8 called for the “Incorporation of ETIS Online notification-enabling data
validation/confirmation workflow” (see Annex 1 to this document and CoP19 Doc. 21). These
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
other Parties’ MA, or by ETIS staff if from non-MA sources; respectively, the data validation request 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:

e Ambiguity in the reason for the inquiry and lack of response when clarification is sought. Some
review requests provided ambiguous details on the inquiry, e.g., “no data” and “unverifiable” with no
further guidance.

e 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.
In the Notification to the Parties, Parties are requested “to provide a justification if they request that
the record be deleted from the ETIS database” (paragraph 7.a in Notification No. 2024/068 and
Notification No. 2023/082).

e 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.

e Lack ofresolution 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 data that “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”, TRAFFIC, after consultation with the CITES Secretariat,
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).
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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 — 2016 to 2013 — 2015); and
marginally different shape of the resulting WI trend in the latter years 2020 — 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.
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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:

e amechanism for Parties to submit inquiries and their responses using ETIS Online functionalities;

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

e guidance for when records can be considered as ‘grandfathered’ into the ETIS database; and

e aprocessto 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

1. 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.

2. 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 considered “grandfathered in” for the next reporting cycle,
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.
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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.

TRAFFIC’s ETIS staff will similarly respond to requests directed at data collected by ETIS also utilizing
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.
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ETIS TREND MODELLING DEVELOPMENT
Trend Analysis (Recommendation 24 and 25)

This report has been prepared by TRAFFIC.

ETIS review recommendation # 24 received a high-priority and was directed at TRAFFIC and the TAG and
stated that “Greater identification and testing of other covariates that could feature as independent country-
specific variables for bias adjustment purposes or as explanatory factors to interpret and continued with
exploration of sample size corrections for the seizure rate covariate.” Review recommendation # 25 also
received a high priority and was directed at TRAFFIC, the TAG and a Research Consultancy, calling for
“Further exploratory analysis with a view towards enhancing and improving the analytical framework for ETIS
(in concert with recommendation 2619)”,

This Annex summarizes a year of trend modelling development to address review recommendations # 24
and # 25 that included four interim reports to the MIKE-ETIS TAG and the CITES Secretariat, three online
statistical consultation meetings (held on 6 February 2024, 5 June 2024, and 13 August 2024) and
consultation at the 20" meeting of the TAG held from 5 — 7 November 2024 in Nairobi, Kenya. Input from the
TAG and the Secretariat were incorporated into methodology revisions to derive the analytical framework
improvements to the ETIS trend analysis presented in this Annex, where Part | provides less-technical overall
summary of key developments, while Part Il provides a more comprehensive statistical technical discussion
of each topic along with experimental results and figures. The R code associated with the final suggested
models was provided to the TAG.

PART | - SUMMARY OF TREND ANALYSIS MODELLING IMPROVEMENTS

4,

Several modelling developments were considered to address the issues of i. excess zeros in the input data
for the ETIS trend models, ii. the large variability in ETIS data sample sizes and therefore in the values of the
covariate used to model seizure rates for the bias-adjustment of ETIS data, jii. the sensitivity and peak-
shifting of current polynomial trend models with an increase in the time-series data and/or outlier years’ data,
iv. the trends in the reportedly seized weight over time and their implication on weight class thresholds, and
on v. the weight estimation models required when only number of pieces are reported to ETIS. The following
sections address each issue, respectively, to improve on current modelling methods by exploring the
application of i. zero-inflated modelling of seizure numbers; ii. smoothing of input modelling covariates; iii.
flexible trend modelling using splines; iv. a revision of the weight class thresholds; and v. a revision of the
weight estimation modelling. An overall conclusion is provided in paragraph 19.

i. Zero-inflated modelling

Zeros in the ETIS data arise through different mechanisms of reporting and non-reporting: some reflect actual
reports by a Party of no seizures made in a given year, while others occur due to non-reporting. While both
lead to zero data points, the first case is considered as a true zero that informs the ETIS trend analysis,
whereas for the second case of non-reporting, it is unknown whether no seizures occurred and were not
reported (true zeros), or if the Party has made seizures and did not report them to ETIS (false zeros). Some
Parties do not report to ETIS regularly!?; if no other non-Management Authority data exists, this results in a
zero entry for those countries or territories and years in each ivory weight class (Figure 3 in Part II).
Unaccounted for, false zeros can mislead the modelling of ETIS data and potentially mask higher levels of
illegal ivory trade.

Two approaches to deal with the issue of false zeros were explored: the removal of non-reported zeros under
the current negative binomial modelling approach, and the application of a zero-inflated negative binomial
model. The latter approach consists of a mixture model that accounts for reported (true) zeros in the negative
binomial component of the model which informs the trends, and non-reported (false) zeros through a purely
zero component. Mixture probabilities are assigned to each component and are allowed to vary by country
or territory and by ivory weight class to reflect differing reporting behaviours across Parties and seizure class

10

11

Recommendation # 26 advises to “Streamline the ‘R’ scripts (+30) to enhance execution performance and minimize hands-on
intervention”.

See Data Aggregates webpage on ETIS Online: https:/etisonline.org/data-aggregates
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types (small, medium and large raw ivory classes and small and large worked ivory classes). Both informative
and uninformative priors were explored to estimate the mixture probabilities in the hierarchical Bayesian
approach that is applied for the ETIS trend analysis. The impact of the zero-inflated model on the reporting
rate used for the bias-adjustment was also explored (Figures 5 — 7 in Part Il).

Removal of non-reported zeros had a large impact on the Transaction Indices (Figure 4 in Part Il) and the
reporting rate (Figure 6 in Part Il) and showed poor model fit (Figure 1 in Annex 3c). The zero-inflated negative
binomial model with uninformative, country- or territory- and ivory class-specific priors on the mixture
probabilities performed better (Figure 1 in Annex 3c) and received the support of the MIKE-ETIS TAG
statisticians following the second report submitted to the TAG on 6 April 2024.

ii. Smoothing of modelling covariates

The ETIS trend models employ a law enforcement (LE) ratio to serve as a proxy for law enforcement
effectiveness and model the seizure rates that are used to bias-adjust ETIS data. The LE ratio is calculated
for each country or territory and year as the ratio of the Seizures-in (seizures made in country) over the total
of Seizures-in and Seizures-out (seizures that implicated the Party). Two main issues arise from the LE ratio
calculation; i. the same LE ratio can be obtained regardless of sample size, e.g., an LE ratio of 0.5 can be
obtained with one Seizures-in and one Seizures-out for the Party in question or from 100 Seizures-in and
100 Seizures-out, and ii. the yearly variation of the LE ratio can be substantial for Parties with low reported
seizure involvements, e.g., the LE ratio might be zero one year followed by one the next year (Figure 8 in
Part I1).

To create a more stable covariate, exponential smoothing of seizure numbers was explored, allowing for an
extended timeframe of data to inform the LE ratio. A country- or territory-specific smoothing parameter,
estimated with an uninformative prior, was used to weigh past data, giving more recent data greater influence
and applying greater smoothing for countries or territories with smaller sample sizes. However, results
indicated large variability in the posterior distribution of the smoothing parameters (Figure 9 in Part 1l) and
little effect on the overall trend model (Figure 10 in Part II).

It is noted that the Transaction Index is driven primarily by countries or territories that report many seizures,
for which the derived LE ratios can be reliable proxies for law enforcement effectiveness. Therefore,
adjustments aimed at improving the reliability of the LE ratio for under-represented countries or territories
had minimal impact. Upon consultation with the MIKE-ETIS TAG and the CITES Secretariat, it was concluded
that the explored adjustments made the LE ratio less intuitive without offering significant benefits, and the
recommendation was not to implement smoothing of the LE ratio covariate in the ETIS modelling.

iii. Spline trend modelling

A polynomial regression is currently used for the non-linear modelling of ETIS trends. Since a single
polynomial function is applied to model the trend across the entire range of data, the resulting fit is highly
dependent across its time range. This means that as additional ETIS data are added and extend the time-
series, polynomial trend results may vary by shifting peaks and influencing the overall shape of trends (Figure
11 in Part Il). Furthermore, a single abnormal data year such as 20202 can influence the trend estimates far
into the past and future. Finally, as currently applied, the polynomial model allows for limited flexibility, as the
higher-order coefficients are kept constant across countries or territories and ivory weight classes.

Spline functions, which comprise of piecewise polynomial functions and therefore allow more localized
modelling, can offer more flexible and stable trends. Implementing cubic splines with coefficients that are
allowed to vary by country or territory and ivory class enabled the spline model to capture different trend
dynamics across countries and territories more effectively. Regarding the implementation of the spline
method, the number and placement of knot points (the endpoints of the polynomial segments) were
discussed with the TAG and extensively explored. To avoid subjective decisions in knot placement, a process
of statistical model averaging was proposed, whereby candidate models with increasing numbers of knots at
uniform spacing were combined to construct an overall best-fitting model. The sensitivity of the models to the
inclusion of additional years’ data was further explored and showed good stability (Figure 13 in Part II).

The proposed spline models showed good performance compared to the polynomial model, including greater
flexibility to capture recent peaks (Figure 1). It is noted that the peaks seen under the spline model in the
classes of small raw and small worked ivory can be attributed to unusually high numbers of seizures reported

12

In which the effects of COVID-19 were felt globally and resulted in the reporting of less seizures to ETIS.
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14.

15.

in these classes by one Party over the years 2016 — 2018 (see also Figure 5 in document SC78 Doc. 65.1.).
The adjustment of the spline model to capture different trend dynamics across each country or territory allows
this data to be reflected, whereas the polynomial model lacks this flexibility. Posterior predictive plots (Figure
1 in Annex 3a of this document) display the improved fit to the data under the spline model as compared to
the polynomial model.
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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.

iv. Weight classes of raw and worked ivory

Since the ETIS report to CoP17, the Transaction Index has been presented in three weight classes of raw
ivory (< 10 kg, 10 — 100 kg, and = 100 kg), and two weight classes of worked ivory (< 10 kg RIE and = 10 kg
RIE). Estas categorias pretenden ofrecer una vision de las tendencias y caracteristicas del comercio mundial
ilegal de marfil. It was discussed with the MIKE-ETIS TAG and the CITES Secretariat that the raw ivory
thresholds are considered meaningful in capturing illegal trade, i.e., poaching activity in the small class,
intermediate amalgamation of stocks in the medium class, and organized criminal activity in the large class
of raw ivory, and that the distribution of weights in the raw ivory classes remains relatively stable over time
(Figure 16 in Part Il). However, for worked ivory, recent patterns in seized weight show declining trends, such
that over the years 2008 to 2023, approximately 94% were under 10 kg RIE (reported or estimated), with the
majority (62%) also being under 1 kg (Figure 2). Therefore, the 10 kg threshold for worked ivory may be too
high.

The fact that the large class of worked ivory contains significantly fewer seizures results in many more zero
counts by country or territory and year (see Figure 3 in Part Il). Esta escasez de datos reduce la fiabilidad de
los modelos de tendencia y hace menos probable que los parametros converjan en esta categoria de peso.

SC78 Doc. 65.2 (Rev. 1) — p. 26



16.

Therefore, it was explored whether revising the weight classes can help address model-fitting issues caused
by class imbalances while preserving relevance to the aspects and characteristics of the global ivory trade.

Basandose en un andlisis de los pesos de los decomisos en los datos del ETIS y tras consultar con el GAT
de MIKE y ETIS y la Secretaria de la CITES, se propuso un nuevo umbral de 1 kg para el marfil trabajado.
Trend models using the new 1 kg threshold supported the patterns observed in the data (Figure 2) in that the
peak in the trend curve in the small worked ivory class was more recent under the 1 kg threshold (e.g., Figure
5 in document SC78 Doc. 65.1). The TAG supported the implementation of the new 1 kg threshold to
differentiate small and large worked ivory classes in the ETIS trend modelling.
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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.

v. Weight estimation

17.

18.

Weight estimation is a crucial step before conducting ETIS trend analysis, as it allows seizures for which
weight information is missing to be assigned into the weight classes presented by the Transaction Index and
included in the analysis. The existing weight estimation models for raw and worked ivory use polynomial
regression based on the number of pieces, relying on seizure data since 1995 that report both weight and
number of pieces to fit the models. This model has been used as a preparatory step in the ETIS analyses to
CoP; however, given the trends in worked ivory weight discussed above, and large variability in reported
weights for a given number of pieces (Figure 16 in Part 1l), alternative models were considered to improve
the accuracy of the weight estimation.

Following advice from the MIKE-ETIS TAG, the subsequent modifications were explored for the weight
estimation model: i. restricting the weight models’ training data to more recent seizures made since 2008,
which aligns with the timeframe of the trend analysis; ji. replacing the polynomial models with spline models;
and Jjii. exploring the text in the Ivory comment field of each seizure record to assess whether it can lend
additional information in refining the model estimation. For the latter, it was determined that keywords relating
to jewellery can provide a useful indicator for the worked ivory weight estimation modelling (Figure 23 in Part
). Alongside this, the weight models have been adjusted through the restriction of the training data and the
application of spline modelling as described in detail in Part Il.

Conclusion

19.

After a year of modelling development and following several interim reports and consultation meetings with
the MIKE-ETIS TAG and the CITES Secretariat, the following developments were supported for the ETIS
trend analysis: model averaging of zero-inflated negative binomial models with spline trends that are country-
or territory- and year-specific, a 1 kg threshold to separate the worked ivory classes, and weight estimation
modelling using spline regression and a jewellery keyword indicator incorporated into the weight model for

13

In the ETIS analysis, worked ivory weights are converted to Raw Ivory Equivalent (RIE) weights by dividing by a conversion factor of
0.7 to account for approximately 30% wastage when raw ivory is worked (SC74 Doc. 68 Annex 1c).
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worked ivory. Trend analysis results presented in document SC78 Doc 65.1. are based on the collective
application of all supported model improvements.

PART Il - TECHNICAL PAPER ON THE DEVELOPMENT OF TREND ANALYSIS MODELLING
IMPROVEMENTS

Elephant Trade Information System (ETIS) methodology development — technical report

Graham Laidler' and Sharon Baruch-Mordo’
ITRAFFIC International, David Attenborough Building, Pembroke Street, Cambridge, CB2 3QZ, UK

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, A, 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 A 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
Aie over time is modelled via a polynomial trend on its log-transformed values. This framework is
summarised as follows:

yikt ~ NegBin(pikt, Tk), Where 0 < pikt < 1 and Tk E Z+, (1)
1 (1 — Pike)
Eine) = % = Aike@icVic, Where Ay, = 0,and 0 < ¢y, 9 < 1, (2)
ikt
p
1090e) = o + Qs (®) + ) @ (©). 3)
=

It is noted that the seizure rates, @i, and reporting rates, 6;, 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, &(t) represents the j order
orthogonal polynomial term at year t. Only the coefficients of the intercept, aoi, and the linear trend, aii,
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.

An external review of the ETIS statistical analysis has been conducted and suggested exploring
improvements to the analytical framework of the models currently used to estimate ETIS trends. Several
modelling developments were considered to address the issues of i. excess zeros in the input data for the
ETIS trend models, ii. the large variability in ETIS data sample sizes and therefore in the values of the
covariate used to model seizure rates for the bias-adjustment of ETIS data, iii. the sensitivity and peak-
shifting of current polynomial trend models with an increase in the time-series data and/or outlier years’ data,
iv. the trends in the reportedly seized weight over time and their implication on weight class thresholds, and
on v. the weight estimation models when only number of pieces are reported to ETIS.

The following sections respectively address each issue to improve on current modelling methods by exploring
the application of i. zero-inflated modelling of seizure numbers; ii. smoothing of input modelling covariates;
iii. flexible trend modelling using splines; iv. a revision of the weight class thresholds; and v. a revision of the
weight estimation modelling. The developments explored and the conclusions of the technical consultations
with the MIKE-ETIS TAG and the CITES Secretariat are discussed. Comparisons of proposed methods are
at times compared to current modelling methods using data downloaded from the ETIS database on 27 July
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2023; data were filtered to include seizures made during the years 2008 — 2021 inclusive, and thus represent
a similar dataset to that used for the latest ETIS trend analysis published in CoP19 Inf. 33.

i. False zeros in seizure counts: zero-inflated modelling

24. For a given country or territory and ivory class, the reported seizure counts in the ETIS data often exhibit a

high variance over time, and include many zeros. While the negative binomial model (equation (1)) can
accommodate this overdispersion to some degree, zero-inflation has been explored as an additional
component to the modelling of ETIS data.

Visualisation of zeros

25. The zeros occurring in ETIS seizure numbers can arise through two general mechanisms: reporting no

seizures, if a Party’s Management Authority (MA) reports to ETIS that no seizures were made for a given
year (such zeros are hereafter referred to ONSR, or true zeros); and non-reporting, if a Party’s MA fails to report
to ETIS (hereafter referred to as ONR, or false zeros). Figure 3 depicts the distribution of zeros for every
combination of country or territory (f), ivory class (k), and year (f) included in the trend analysis!4. The greatest
abundance of zeros is observed in the upper weight classes of raw and worked ivory, whereas the lowest
occurrence is noted in the class of small worked ivory. In total, 63% of the data seen in Figure 3 are zero,
with 4% labelled as ONSR (blue) and 37% labelled as ONR (red). A third category, OR (purple; 22% of the data
in Figure 3), is introduced to denote zeros in a year for which a country has reported non-zero seizures to
ETIS, but where the reported data did not cover all ivory classes (e.g., top left point in each panel: AE in 2008
reported only seizures of small worked ivory; zeros in the remaining ivory classes are labelled as OR). In
general, it is not clear whether a OR data point implies reporting (equivalent to ONSR) or non-reporting
(equivalent to ONR); these cases remain ambiguous.
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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).

Zero-inflated modelling

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 a country or territory’s implicated seizures over the most recent 10-year period.
Throughout this Annex, HK is used to refer to Hong Kong (SAR) of China.
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27.

28.

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 {NegBin(pikt,rk) with probability ,
Yikt 0 with probability 1 — 7.
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.

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’s reporting rate. Investigations into these suggestions are
presented below in addition to (iii) an exploration of the effects of zero-inflation parameterisation and prior
distributions on reporting rate.

Removing ONR from analysis

29.

30.

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 for the seizure rate (see the following section, “Smoothing of modelling
covariates”, for further discussion 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.

Figure 4 shows the Transaction Indices (Tls) produced by the models under comparison. In the case of
the ONR-removed model, it is noted that Tl estimates of A 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.

Impact on reporting rate

32.

33.

34.

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
(6; 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 gi, g2, and 6. 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

b, 2 Model
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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.
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Figure 6. A comparison of the posterior distributions of the reporting rates (8) by country and year. Medians are
shown with 90% quantile-based intervals. The ONR-removed model shows the least variability in the reporting rates.

Zero-inflation parameterisation and prior distributions

35. Initially, informative prior distributions for 1 in the zero-inflated model were based on known proportions
of reporting and non-reporting. In particular, let i ~ Beta(ai, ) and let a;=1 + ryand 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 a; and Bi 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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36.

37.

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., mi). This section
reviews the choice of prior distributions in the zero-inflated model under three approaches: informative
priors using reporting status (i~ Beta(ai, 8))) 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 (i~ Unif(0, 1)).

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 mi 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 1 are compared against the current negative binomial model.

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

38.

Removal of ONR data had a significant impact on the reporting rate and transaction indices, and showed poor
model fit in the posterior predictive distributions. On the other hand, zero-inflated modelling retains ONR data,
accounting for them in the modelling framework, and appears to avoid these issues. Consideration of the
zero-inflation prior distributions showed that using informative Beta priors detracts variability from the model’s
reporting rate. Instead, using uninformative, country- or territory- and ivory class-specific priors retains this
variability more effectively, and appears a justified approach. The proposed approach of using a zero-inflated
negative binomial model with country- or territory- and ivory class-specific zero-inflation parameters with
uninformative prior distributions has received the support of the MIKE-ETIS TAG.

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, ¢, and reporting rates, 6;, 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.

41.

42.

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)i = >« Y. 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

(szin)ie if (sz in);; + (sz out);, > 0,
LE; = {(sz in)je+ (sz out) ;¢ ( e + ( Ju
0 otherwise.

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.

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 year’s seizure totals, and the LE1 covariate used in the analysis, which is calculated using the seizure
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.

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
0.751 0.751
Seizures
— tao = 40
H 0.50 H 0.501 out
Bin
0.25 I I I r20 0.251 20
0.00 II FO 0.00 B N | | . - LD
2008 2010 2012 2014 2016 2018 2020 2008 2010 2012 2014 2016 2018 2020

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 small sample sizes and a lack of data feeding into the LE ratio, consideration is
given to expanding its horizon beyond a single year. The modelling covariate currently used is LE1, the one-
year lagged value of the LE ratio, which uses the assumption that a country's or territory’s law enforcement
effort is correlated from one year to the next. Extending this assumption, the two-year lagged seizure
numbers can also, to a lesser extent, be informative of the current law enforcement environment, and
similarly the three-year lagged values, and so on. Allowing more data to influence the LE ratio may improve
its reliability as a proxy for law enforcement, and in particular help to avoid the currently common scenario in
which both its numerator and denominator equal zero.
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44,

45,

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 subsequent years ti, to, ..., this can be constructed as follows:

Sity = (8ZiN)yy,,

Sie; = ai(sZin)ye, + (1 —ap)s;y;_, forj >0,

Zit, = (SZin)y, + (SZ OU)yy,,

Zip; = a;((sz in)itj + (sz out)itj) +(1- oci)zi‘tj_1 forj > 0.

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

__ {iﬁ if z;; > 0,
LEit = q{Zit
0 otherwise.

The parameter 0 < a; < 1 controls the proportional weight given to the current year's data. For example,
setting ai = 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 a; = 0 takes no account of the current data, with the
result that the smoothed ratio is constant over time, LEi = LEi, for all t. Choosing 0 < a; < 1 allows a
balance to be found. Note that when 0 < a; < 1, the smoothed LE ratio will only equal 0 if 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)i = O, the
smoothed LE ratio inherits its value from the previous year: LEi; = LE; 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, ai, 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 a;), while countries or territories with
high seizure numbers should require less smoothing (higher a;). This prior intuition is difficult to quantify in
distribution; therefore non-informative priors, a;~ Unif(0, 1), are assigned for each parameter.

Results

46.

Fitting the model with a variably smoothed LE1 covariate leads to the posterior distributions of a; 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 a;, 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 territory’s seizure numbers, the less impact they have on the overall model, meaning the less
relevant their value of ai. 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 ai for each country
used in the analysis. The highest posterior mean is for Hong Kong SAR of China (ai = 0.83), and the lowest is for Italy

(ai = 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 ai. 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.

The large uncertainty in the posterior distributions of a; 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

47.
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.
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Figure 10. A comparison of Transaction Indices with (red) and without (grey) exponential smoothing in the LE1
covariate.

iii. Trend smoothing with spline regression

49.

In the previously established ETIS model, smoothness in the Transaction Index (TI) trends over time was
implemented by fitting a polynomial function of t to log(Air). Limitations of the polynomial method have
been explored, leading to the development of an alternative approach using spline regression.

Properties of a polynomial trend

50.

51.

52.

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-order terms, it limits the model’s ability to capture more
nuanced differences in the seizure trends of individual countries and territories.
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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.

Model set-up

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(Aii) can take the form
d+K+1

loglhie) = ) ueBe(0).

c=1

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 aic -MVN(ue, Qc) denote the coefficients of B(t) in
the trend for each ivory class, and let y. ~-MVN(0, 10%l). The covariance matrices, Qc, account for correlated
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56.

trends among the ivory classes, and are modelled as Q¢! -~ 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.

Knot placement

57.

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.

Model 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 My, Mo, ..., My, the distribution of a quantity of interest in the averaged model,
M, is a convex linear combination (w; = 0 and Y w;j = 1) of the corresponding distributions of the individual
models:

J
pC I = ) w; p(- |M)).
j=1

The model weights, w1, wo, ..., wj, can equivalently be interpreted as probabilities. To implement model
averaging, n samples from the averaged model’s posterior distributions can be obtained by drawing nw;
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 than the non-uniform vectors of the ‘specific
years’ approach. The model weights assigned to the five uniform vector models in consideration (given
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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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 Knots 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
Summary
62. Spline functions have been introduced as an alternative to polynomials for modelling the trends in log(Ai)

63.

64.

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.

iv. Revision of ivory weight classes

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 — 2023
(downloaded on 26 September 2024), the small (< 10 kg), medium (10 — 100 kg), and large (= 100 kg) raw
ivory classes included approximately 49%, 44%, and 7% of the raw ivory seizures in the analysis,
respectively. Meanwhile, the small (< 10 kg) and large (= 10 kg) worked ivory classes included
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, 10 — 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.

16

In the ETIS analysis, worked ivory weights are converted to Raw Ivory Equivalent (RIE) weights by dividing by a conversion factor of
0.7 to account for approximately 30% wastage when raw ivory is worked (SC74 Doc. 68 Annex 1c).

SC78 Doc. 65.2 (Rev. 1) — p. 42


https://cites.org/sites/default/files/eng/com/sc/74/E-SC74-68.pdf

T1okg 100 kg 2500+ 1kg T0kg
1 1

900+ 2000+

1500+
6004

1000+

Number of seizures

500

I
I
I
1
1
1
1
I
I
1
1
1
1
1
I
0

-10 5 0 5 10 -10 -5 5

Raw ivory weight (kg, log scale) Worked ivory weight (RIE kg, log scale)
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 — 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.

v. Weight estimation modelling

68. 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.

69. 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.

70. 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., the weight estimation models’ training sets. The raw ivory
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.

Trends in weight reporting over time

71. 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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(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:

Reporting differences by Party

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 patterns that emerge in the weight models’
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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the differing scales on the y-axes.

17

It is noted that 2008 marks the one-off sale of ivory from Botswana, Namibia, South Africa and Zimbabwe to China and Japan
(https.//cites.org/eng/news/pr/2008/080716 ivory.shtml)
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Reporting differences by quantity element

73.

74.

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.

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 utility 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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76.

77.
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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 seizure’s ivory comment field, were explored to assess their
potential predictive value for the weight estimation models.

pieCeS ;
tusk © carving

tusks ivory

IvOory carvings
elephant ghing

Figure 21. Word clouds for ivory comment reporting. Word clouds show the relative frequency of words appearing
in the ‘ivory comment’ field of ETIS seizure records for raw (left) and worked (right) ivory. Common connective words
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.

18

Based on keyword frequencies, the jewellery indicator is positive if the ivory comment contains any of the following words: ‘jewellery’,
‘jewelry”, “bracelet”, “necklace”, “bangle”, “ring”, “earring”, or ‘pendant”.
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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.

Weight models

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 to allow sufficient flexibility to the models’ fit. Rather than
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:

6
Yi=u+ Zﬁch(xi) + &,
c=1

where x; denotes log(pieces + 1) for the it" seizure, and {B,.()}. 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:
Ji = w*=1)/2 ifA#0
" {log(wy) if2=0"

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

created by the direct back-transformation (Hyndman, 2018):
g2(1-2)
9.+ NVA|1 4+ 22 i
~ A9+ 1) [ T 1)2] if 2#0,
w; = 0_.2
exp () [1 + %] if1=0,

where o? 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:

6
yi=u+t Zﬁch(xi) + vz + ¢,
c=1
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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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Posterior predictive distributions for the ETIS data comparing polynomial and spline modelling methods

a} Proposed methodology b) Previous methodology
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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 information criteria for ETIS model comparison

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, 8, DIC can be
written as follows:

DIC = —ZZlogp(yi|§) + 2pp,

=1

where p represents the model likelihood, @ represents a point estimator (typically the posterior mean) of
the model parameters’ posterior distribution, and pp estimates the effective number of parameters. An
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’s uncertainty is not fully represented (see also references to model focus in Spiegelhalter,
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:

n
WAIC = =2 > logEgy, [p(10)] + 2p,.

i=1

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 ‘reliability’ threshold of 0.4 is identified by Vehtari, Gelman, & Gabry
(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

n
LOOCV = Z log Egy,_ [p(3:10)],

i=1

where Eq,,_, represents the expectation under the model parameters’ posterior distribution when the
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, 8]y-i, with the full posterior density, 6ly. 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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Posterior predictive distributions for the current and ONR-removed models, and zero-inflated models with
different prior distributions on the zero-inflation parameter, 1T
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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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Posterior distributions for the zero-inflation parameter, i, by country or territory and ivory class
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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, m, in the
country- (or territory-) and ivory class-specific zero-inflated model (using prior distributions ik ~ Unif(0, 1)). The distributions
of mk can be seen to reflect the proportion of zeros across years for each country or territory and ivory class (lower values of
Mk imply a greater proportion of zeros).
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Transaction Indices and posterior predictive distributions for spline models under the Uniform vectors and

Specific years approaches to knot placement
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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%
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An overview of methods for Bayesian model averaging

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

J
pC 1) = > wp(- M),
j=1

where w1, wa, ..., Wy denote the model weights (w; 2 0 and Y w; = 1) assigned to the individual models My,
Moy, ..., Mj. 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; o< p(y |M;))p(M;), where p(y [M)) is
the likelihood of M;, integrated over the model’s parameters. However, BMA is theoretically flawed when
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; o< exp{-*2AIC} (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

n J
argmaxz logz ij(yl- |M-, y_i),
Wi-Wiis o =

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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APPLICATION OF NETWORK ANALYSIS METHODS TO ETIS DATA
(ETIS review recommendation 25)

This Annex has been prepared by TRAFFIC.

ETIS review recommendation # 25 received a high priority, was directed at TRAFFIC and the TAG and a
Research Consultancy and called for “Further exploratory analysis with a view towards enhancing and
improving the analytical framework for ETIS (in concert with recommendation 26°)”. This Annex summarizes
the exploration of application of network models to ETIS data in order to identify Parties most affected by
illegal 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 recognized that “... more refinements might be 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
characteristics” (CoP19 Doc. 66.6). At CoP19, Parties also adopted Decision 19.97 which states that the
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 collaboration with researchers at the Conservation Research
Institute at the University of Cambridge and was presented to the MIKE-ETIS TAG and the CITES Secretariat
in an interim report, two online statistical consultation meetings (held on 5 June 2024, and 13 August 2024),
and the 20" meeting of the TAG held from 5 — 7 November 2024 in Nairobi, Kenya. The TAG indicated that
the network analyses is an interesting data-based approach that provides spatial and temporal context and
quantitative aspects; noted that the input data is the same as the input variables used in the ETIS trend and
cluster analysis and that the results shows similar results as the cluster analysis done for the ETIS reports to
CoP18 and CoP192%; it further noted that the network analysis provides added quantitative dimensions of the
ETIS data and that the different trends observed for raw and worked ivory could be useful for the Parties.

Input from the TAG and the Secretariat were incorporated into methodology revisions to derive the analytical
framework improvements to the ETIS trend analysis presented in this Annex. Part | of this Annex provides

19

20

Recommendation # 26 advises to “Streamline the ‘R’ scripts (+30) to enhance execution performance and minimize hands-on
intervention”.

It also recommended as a general rule, that Parties should have a cautious approach to the interpretation of seizure data, which is the
case with any ETIS analysis.
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less-technical overall summary of key developments, while Part Il provides a more comprehensive statistical
technical discussion of each topic along with experimental results and figures. The R code associated with
the final suggested models was provided to the TAG.

PART | - SUMMARY OF NETWORK ANALYSIS MODELLING DEVELOPMENT

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 illegal ivory trade network

9.

10.

11.

12.

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.

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).

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.

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 — 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

Ad(ditional networks were constructed for the CoP18 reporting period (2015 — 2017) with properly bias-adjusted data based on CoP18
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:

e 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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o 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).

Identification of Parties requiring attention using key player approach

14.

15.

16.

17.

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.

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.

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
Parties’ relative importance metrics between CoP periods provided insights to emerging trends. Top
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).

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 methodologies

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.
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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.

SC78 Doc. 65.2 (Rev. 1) — p. 63



A. Worked ivory weight B. Worked ivory transactions

2
w 044 S
3 w |5
@
2 0.34 /'/ @
— ©
6 - £ o4 CN
= —
S 024 ©
5 5 GB
£
9 g1 g 02 NN
o o
o 2= T
0.0+ 00 e == ET
CoP16 CoP17 CoP18 CoP19 CoP16 CoP17 CoP18 CoP19
CoP period CoP period
C. Raw ivory weight B. Raw ivory transactions

=
IS
f
o
w

o
[N
N

et
o
N

Proportion of weight
o

Proportion of transactions

o
=]
L

o
o
1

; ; ; ; ! ] ! :
CoP16 CoP17 CoP18 CoP19 CoP16 CoP17 CoP18 CoP19
CoP period CoP period

Figure 4. Emerging trends in Parties’ proportionate roles in worked and raw ivory trade flows 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). Networks are constructed from seizures data within each CoP period from
CoP16 to CoP19, and Parties’ proportionate roles in the networks are tracked over time. The highlighted lines indicate
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.

Conclusion

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 potential for illegal trade disruption (e.g., “effectively achieving
NIAP objectives in these x identified Parties has the potential to disrupt xx% of all estimated illegal ivory
weight in the network”), which can conceivably be linked to percent achievement of national or regional
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
section “Additional considerations” in Part Il), which is also a limitation 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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PART Il - TECHNICAL PAPER ON THE DEVELOPMENT OF NETWORKANALYTICAL FRAMEWORK TO ETIS
DATA

Proposed network methodology for the ETIS categorization of Parties — technical report

Oscar Morton'3, Jakob Poffley?3, Graham Laidler* and Sharon Baruch-Mordo*

! Department of Plant Sciences and Centre for Global Wood Security, University of Cambridge, Cambridge, UK
2 Al for the study of Environmental Risks (AI4ER), University of Cambridge, Cambridge, UK
3 Conservation Research Institute, University of Cambridge, Cambridge, UK

4 TRAFFIC International, David Attenborough Building, Pembroke Street, Cambridge, CB2 3QZ, UK

Background

23. Annex 3 of Resolution Conf. 10.10 (Rev. CoP19) on Guidelines to the National Ivory Action Plans Process
states that: ‘The foundation for 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
Resolution.” Since the ETIS 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 contextual information, including data on Parties’ law
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. Following TRAFFIC’s consultation with the MIKE-ETIS TAG and the CITES Secretariat in the preparation
of the ETIS report to CoP19, it was recognized that “more refinements might be 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
guantifiable illegal trade characteristics” (CoP19 Doc. 66.6). Consequently and in line with the ETIS review
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 Group and TRAFFIC, to “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 78th meeting of the Standing Committee for consideration.” Previous ETIS analyses
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 models to ETIS data

26.

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 illegal ivory trade chains and conforms to the Parties’
recognition that “the illegal trade in elephant specimens is an international problem which requires all
elephant range States and transit and consumer States to take urgent and concerted efforts to combat it”
(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.

Brief background to network terminology

27.

28.

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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31.

32.

of the network; it is therefore the most relevant key player paradigm to apply to ETIS data and the
categorization of the Parties.

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.

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

Input ETIS data

33.

34.

35.

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.

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.

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.

22

It is noted that through the ETIS data validation process (e.g., Notification No. 2024/068) Parties can review and validate data related to
their Party including their position on the trade chain route.
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36. 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.

Bias-adjustment for missing trade routes

37. 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).

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

e 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.

e 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.

e 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.

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

e Apply no bias-adjustments for missing routes — 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.

e Missing trade route bias-adjustment — 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:

r

RRR, = =
Lp

<
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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:
o= Sip,j
“PJ " RRR;,

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. This is to ensure that bias-adjustment doesn’t include routes that have occurred
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 Parties’ roles along the chain are considered as contextual information to inform categorization of the
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.

Identification of Parties requiring attention using key player approach

Key player identification metric

42.

43.

As discussed previously, the key player problem can be focused on identifying the optimum group of nodes
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:

1
2 Xijk a4

F=1- —3
nn—-1)
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44,

45,

where d; is the geodesic distance of the inverse edge weight for nodes i and j (high-weight edges are
“closer”® than low-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.

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:

Wi
D = —.
k Wn

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

It is 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.

47.

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.

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 — 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 analyses. This created a ‘posterior distribution’ of bias-adjusted networks,
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 methodologies

23

It is stressed that the distance is not based on geographic distance but rather on the relative magnitude of the edge weight considered,
i.e., total volume of trade by weight or by number of transactions.
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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-value clusters and that have “...higher overall
illegal trade activity within country, but also higher large-scale illegal trade activities that occurred in the
country undetected...” are considered as requiring attention under NIAP Categories A and B. Further
differentiation of Category A and B Parties considers the scale of the Party’s seizure data and its location
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
“...whether and to what extent observed trends are related to measures concerning elephants and trade
in elephant specimens taken under the auspices of CITES.”

Since the data analysed for CoP19 ranged from 2018 — 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 DISCUSSION

Construction of illegal ivory trade networks

51.

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 often don’t have enough routes to apply the RRR bias-
adjustment. The following provides additional breakdown of the results for worked and raw ivory flows.

Worked ivory trade flows

52.

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 flows

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% — 16%) than the
top most affected nodes of the worked network (11% — 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% — 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)).

SC78 Doc. 65.2 (Rev. 1) —p. 73



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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Identification of Parties requiring attention using key player approach

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%4 [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]

24

The pair VN, GA also obtained probability 0.5, although had a lower median disruption score across the 100 networks.
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A. Worked weight: no RRR-adj. B. Raw weight: no RRR-adj.
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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 methodologies

57. A first step in comparing the key player approach with the current methodologies is to calculate the

58.

59.

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.

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 Singapore to Viet Nam and thus their volume is already ‘accounted for’ in the
key player solution by removing Viet Nam.

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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network further for worked ivory, but resulted in better disruption to the raw ivory networks (Figure 7 and
Annex 4e). This may suggest that current methodologies of ETIS categorization of the Parties might be
focused more on raw ivory seizures and could benefit from consideration of raw and worked ivory
separately. Treating raw and worked ivory networks separately can result in more targeted law
enforcement and regulatory action targeting supply and demand aspects of the trade-chain and promoting
multi-lateral collaborations that are focused on reducing illegal trade in specific ivory commodities.

Identifying emerging trends of key players over time

60.

61.

62.

Figure 8 presents results for relative importance trends across CoP reporting periods based on Parties’
relative importance in the network (defined as the Parties’ node volume as a proportion of the total network
volume). Similarly to the interpretation of results in Tables 1 and 2, a value of 0.2 indicates that the Party
is involved in 20% all of the illegal ivory trade volume, the latter calculated by number of transactions or
weight. Results are shown for worked (Figure 8.A-D) and raw (Figure 8.E-H) networks constructed based
on the no RRR or RRR-adjusted approaches described above.

Results indicate that the Parties with the greatest increase in worked ivory between CoP18 and CoP19
are Viet Nam, Spain and Italy for transactions-based networks, and Viet Nam, Nigeria and the United
States of America for weight-based networks (Figure 8.A-D). The Parties with the greatest increase in raw
ivory between CoP18 and CoP19 are Gabon, Zambia and Botswana for transactions-based networks, and
Viet Nam, Singapore and the Democratic Republic of the Congo for weight-based networks (Figure 8.E-
H). The Parties identified using the key player approach do not include South Sudan which was identified
as Category C in the CoP19 report. However, the Parties identified with emerging trends were also
identified as most affected in the key players in this report (Viet Nam, Nigeria, Gabon; Table 3), while
others were identified as requiring attention in earlier ETIS reports to CoP (United States of America,
Singapore). Zambia’s and Botswana’s emerging trends present an interesting new consideration for their
contribution to the illegal ivory trade, and results are in line with the heat map based on the cluster analysis
results reported at CoP19 (Figure 1 in Annex 4a of this document).

The highlighted declines in Figure 8 were previously discussed in the narrative that accompanied the
discussion of contextual information used to identify Parties requiring attention under NIAP but were never
presented quantitatively as shown here. For example, it was discussed that legislative and enforcement
efforts might have resulted in decreased demand in China, and therefore decreased illegal activity, which
seem supported by the results from the transaction-based network results presented in Figure 8; however,
caution must be applied when interpreting these results, as they should be considered in the context of
the Parties reporting patterns to ETIS (see Figure 1 in Annex la to document SC78 Doc. 65.1). It is
interesting to further note that Parties that previously completed their NIAP and exited the process (Kenya,
Ethiopia, Uganda, Tanzania) are highlighted as having declining trends, possibly attributed to the
continued success of CITES-implemented programmes and national efforts. It is possible to use the
emerging declining trend analysis presented here for the continued evaluation of Parties that are
participating (e.g., Mozambique), are requesting to exit (e.g., Malaysia), or have recently exited the NIAP
process.
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A. Worked transactions: no RRR-adj. B. Worked weight: no RRR-adj.
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Figure A4. Emerging trends in Parties’ proportionate roles in worked and raw ivory trade flows. Panels A — D
consist of results for worked ivory networks, while panels E — H consist of results for raw ivory networks. The left column
shows results for networks based on the number of transactions and the right column shows results for networks based
on ivory weight. Panels in top and third rows show results for networks with no trade route reporting rate (RRR) bias-
adjustment (no RRR-adj.), while the second and bottom rows show results for networks with RRR adjustment (RRR-
adj.). Orange and blue lines indicate the top three Parties with increasing (orange; dashed) and decreasing (blue) trends
from the previous to current CoP periods. Note that the summed period proportions can exceed one as multiple countries
will be involved in multiple shared shipments.

Additional considerations
63. There are several considerations for the application of network approaches to ETIS data. Firstly, as

reported here and in Annex la to document SC78 Doc. 65.1, an average of 53% of the data reported to
ETIS include partial or full trade route data. Two approaches presented here (no route-reporting rate (RRR)
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64.

65.

66.

bias-adjustment and RRR adjustment) resulted in almost identical results suggesting inferences regarding
the network remain relatively robust regardless of how missing routes are addressed. While inference
remains similar, it should be noted that the no RRR-adjustment risks biasing the weight or transaction
inferences towards range Parties. Additionally, in the case of non-range (more typical consumer countries)
Parties with poor route reporting, it adds nothing to an understanding of how ivory came to be seized in
that country. In contrast, adjusting for route reporting allows better inference of the flows of ivory and
allowing better and more complete understanding of illegal ivory supply and demand flows.

A second consideration relates to the fact that potentially few large weight seizures might be driving the
observed results of weight-based networks. Such was the case for raw ivory where the record-setting
seizures made in 2019 involved few Parties (Viet Nam, Singapore and the Democratic Republic of the
Congo). However, this is also the case for the current more qualitative methodology used in the CoP
reports, whereby very large seizures receive increased attention. While this is warranted as these seizures
indicate the presence of large-scale organized crime, it may be just as important to target also Parties with
many smaller illegal ivory transactions. By also considering the outputs from the transaction-based
network, a more holistic approach can be achieved in identifying Parties requiring attention.

A third consideration relates to the group size selection approaches presented here. Because it is not
feasible to engage all Parties or achieve 100% disruption of the illegal networks, there is a need to highlight
a few Parties as requiring attention. An agreement could be reached by the Parties as to what constitutes
an accepted threshold of disruption to use in such analyses and to direct future analyses. It will also force
the debate as to what is an acceptable background rate of illegal ivory trade that, perhaps with further
analysis, will not negatively impact the conservation of elephants. Alternatively, several thresholds can be
explored and presented to the Parties for most transparent decision-making.

While the implementation of the network analysis is computationally intensive, especially in applying the
uncertainty analyses, this is already the case with the existing trend analyses of ETIS data, and TRAFFIC
has established the capacity to deliver such rigorous analyses. Most importantly, while the underlying
algorithms might be complex, the spatial and graphical presentation of the results of the network analyses
is intuitive and easily interpretable by non-technical experts in a way previous analyses have not been.

CONCLUSION

67.

68.

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. Compared to previously
identified Parties, it was found that while some key players were similarly identified, others were newly
highlighted, based on a more quantifiable analytical framework and inference. Network analysis results
also highlighted the heterogeneity in selecting key players to disrupt raw and worked ivory, which may
provide for more targeted objectives for Parties participating under NIAP. The benefits of the key player
approach include the ability to quantify the potential for illegal trade disruption (e.g., “effectively achieving
NIAP objectives in these x identified Parties has the potential to disrupt xx% of all estimated illegal ivory
weight in the network”), which can conceivably be linked to percent achievement of national or regional
law enforcement and regulatory interventions.

Current ETIS categorization of the Parties include a summary of cluster group characteristics and
identification of specific Parties requiring attention under NIAP. The currently implemented methodology
has facilitated the easier visualisation and interpretation of patterns across Parties in the type of
characteristics their seizure activity groups them into. However, the cluster analysis does not provide a
quantitative method to evaluate the Parties’ role in the wider and interconnected movement of illegal ivory
through the network or understand the relative potential impact of any increased action by the Party. Such
analyses are done qualitatively, and thus result in less efficient network disruption solutions compared to
the key player approach. By supplementing the current clustering analysis with the network analysis, the
identification of Parties can also include key trade routes, thus provide a data-driven recommendation of
where enforcement has the greatest potential for multi-lateral efforts by the Parties to disrupt the criminal
network. With the additional output derived from the construction of networks using ETIS data (e.g.,
emerging trends and thresholds of network disruptions), such recommendation can inform the goals and
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objectives of CITES Decision and NIAP plans, as well as the achievement of NIAPs and other actions
implemented by the Parties under the auspices of CITES.
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Example output of the ETIS analysis to identify Parties requiring attention in the ETIS report to CoP19 (CoP19

Doc. 66.6)
A
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&
o |
&
w |
=
e
w0 -
Pt
Tl raw <10kg
Tl raw 10-100kg
TI raw 100kg+
Tl wkd <10kg
Tl wkd 10kg+
sz-out <500kg
sz-out 500kg+
wt-in <500kg
wt-in 500kg+
wt-out <500kg
wt-out 500kg+
B

Figure 1. Example of previous cluster analysis taken directly from CoP19 Doc. 66.6, p. 9 - Cluster analysis results
and input variables. A) A dendrogram delineating the clusters based on 11 input variables representing measures of illegal
ivory trade in 65 countries or territories from 2018 - 2020. Clusters are numbered sequentially from left to right on the
dendrogram but have no bearing on cluster ranking. B) A heat-map ranking of standardized, log-transformed values (darker
colour = higher values).
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Assumptions required in the proposed application of network analysis methods to ETIS data

This Annex lists the assumptions made in the proposed application of network analyses to ETIS data. These are
separated into the following categories:

Supuestos inherentes a todos los andlisis de datos ETIS

Cada una de las Partes comunica correctamente los elementos de datos ETIS, incluidos el afio de
decomiso, la informacidn sobre cantidades y la ruta comercial?s.

Reported and bias-adjusted ETIS data are representative of illegal ivory trade patterns within and
between Parties - For the application of the route reporting rate bias-adjustment, it is noted that the
reported trade routes of a Party’s seizures are assumed to be representative of their illegal ivory trade
routes?s,

Assumptions specific to network analyses of ETIS data

Practical assumptions in constructing the network

If the reporting Party is not included as the country of discovery in the otherwise reported trade route,
the reporting Party is inserted into the trade route after any reported country of transit and prior to any
reported country of destination.

If multiple origins or exports are reported without proportions, the ivory weight of the seizure is split
equally among the named origin or export Parties.

If multiple countries of transit are reported, the trade route follows the order in which these countries
or territories of transit are listed.

25

SC78 Doc. 65.2 (Rev. 1) — p. 82



SC78 Doc. 65.2 (Rev. 1)
Anexo 4c
English only / unicamente en inglés / seulement en anglais

Worked example of bias-adjustment using the route reporting rate (RRR)

Table 1. Route reporting rate. A simplified example of the full route reporting bias-adjustment in which Country B discovers
three seizures, and the route is not reported for the third.

From To Discovery Weight RRR Adjusted weight
A B B 60 (60+40)/(60+40+10) = 10/11  60/(10/11) = 66
C B B 40 10/11 40/(10/11) =44
- - B 10 10/11

Total 110 110
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Exploration of a removal approach for seizure records without reported trade route

Additional analysis was suggested during consultation with the MIKE-ETIS TAG to fully remove seizure
observations with missing trade route information. This drew from common practice in the ecological
literature that data with missing observations are removed prior to analysis. If the observations (seizures)
with missing route information are distributed randomly across the network (e.g. any country is as likely as
any other to not report a route in a given period), then this approach may be optimal as it removes any
potential bias that could be introduced in trying to correct or infer the missing route data. However, if the
missing trade route data are not randomly distributed across the Parties, then this process risks omitting
or masking true trends in the network.

Removing input data for seizures without a trade route resulted in a reduction of 90% in the mean bias-
adjusted transaction volume and 34% in the mean bias-adjusted weight volume for raw ivory networks,
and reductions of 49% and 53% in the mean bias-adjusted transaction and weight volume, respectively,
for worked ivory networks. While these constitute a substantial removal of data, some aspects of the results
remain consistent, e.g., the rising role of VN in raw ivory weight, notable key differences also emerge
(Figure 1 and Table 1 of this Annex 4c compared to Figures 1 and 2 and Table 3 of Annex 4).

Overall, while aspects of the inference remain consistent despite the much-reduced state of the network,
this cannot be guaranteed to always be the case. Route reporting rates vary between Parties whereby
many range countries do not report routes (as there is no route to report) and certain notable consumer
Parties across Southeast and central Asia likewise have low route reporting rates time (see Figure 1 in
Annex la to document SC78 Doc. 65.1). Removing these seizure records may further bias the network
resulting in less ideal approximation of the illegal ivory trade. This conclusion was supported by the TAG
at its 20" meeting; alternative approaches are suggested in Annex 4.

A. Raw transacticns B. Raw weights

Individual node velume as a © 005 e 010 Individual node volume as a ° 00 o 02
proportion of total network volume e« 015 e 020 proportion of total network volume s 04 o 08
Bias-adjusted edge volume: NN . Bias-adjusted edge volume: N -
number of transactions 3 5 10 weight 1 100 10000

C. Worked Transactions D. Worked weights

Individual node volume as a ® 01 s 02 = 03 |ndividual node volume as a ¢o00 e 01 e 02

proportion of total network volume a 04 & 05 proportion of total network volume = 03 e 04
Bias-adjusted edge volume: N ] Bias-adjusted edge volume: N .
number of transactions 3 5 10 weight 1 10 100 1000

Figure 1. Raw and worked ivory trade flows for the CoP19 reporting period (2018-2020) when seizures with
missing trade routes are removed from analysis. Results are shown for networks constructed based on the bias-
adjusted number of transactions (left column) or weight volume (right column) of raw ivory (top row) and worked ivory
(bottom row). Edges are coloured based on their relative volume (note the separate log scales for each map) and nodes
are coloured by individual node volume as a proportion of total network volume.
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Figure 2. Emerging trends in Parties’ proportionate roles in raw and worked ivory trade flows when seizures with
missing trade routes are removed from analysis. Results are shown for networks constructed based on the bias-
adjusted number of transactions (left column) or weight volume (right column) of raw ivory (top row) and worked ivory
(bottom row). Networks are constructed from seizures data within each CoP period from CoP16 to CoP19, and Parties’
proportionate roles in the networks are tracked over time. The highlighted lines indicate 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 multiple shared shipments.

Table 1. Parties included in the key player selection. Results are displayed for networks constructed based on the
weight volume of raw and worked ivory.

Type Group size Key players Disruption %

Raw 1 VN 77
2 VN, NG 88
3 VN, NG, MZ 94
4 VN, NG, GA, MZ 97
5 ZM, VN, NG, GA, MZ 98
6 CN, ZM, VN, NG, GA, MZ 99
7 CN, ZM, VN, KE, NG, GA, MZ 99
8 CN, ZM, VN, FR, KE, NG, CM, MZ 99
9 CN, ZM, VN, FR, KE, NG, CM, MZ, US 99
10 CN, ZM, VN, ZA, FR, KE, NG, CM, MZ, US 99

Worked 1 VN 43
2 CN, VN 66
3 CN, VN, US 82
4 CN, VN, CD, US 89
5 CN, VN, HK, CD, US 92
6 CN, VN, HK, CD, US, JP 94
7 CN, VN, HK, DE, CD, US, JP 96
8 CN, VN, HK, DE, CD, US, JP, IT 70
9 CN, VN, HK, DE, CD, AU, US, JP, IT 97
10 CN, VN, HK, DE, CM, CD, AU, US, JP, IT 98

SC78 Doc. 65.2 (Rev. 1) —p. 85



SC78 Doc. 65.2 (Rev. 1)
Anexo 4e
English only / unicamente en inglés / seulement en anglais

Additional key player results for weight-based networks with no RRR-adjustment and transaction-based
networks with both RRR-adjustment approaches

Key player results for the weight-based networks with no route reporting rate (RRR) bias-adjustment

Table 1. 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 no route reporting rate (RRR) bias-adjustment (no 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 the 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.

Type Group Key players Probability ~ Disruption % (90%
size guantile interval)

Raw 1 VN 1 [52, 57]
2 VN, NG 0.62 [60, 64]
3* VN, NG, GA 1 [68, 71]
4 VN, NG, GA, MZ 1 [72, 75]
5 VN, NG, GA, MZ, ZW 0.71 [75, 88]
6 VN, NG, GA, MZ, ZW, BW 0.78 [78, 81]
7 VN, NG, GA, MZ, ZW, BW, KE 0.93 [81, 83]
8 VN, NG, GA, MZ, ZW, BW, KE, ZM 0.85 [83, 86]
9 VN, NG, GA, MZ, ZW, BW, KE, ZM, AO 0.50 [86, 87]
10 VN, NG, GA, MZ, ZW, BW, KE, ZM, AO, BJ 0.45 [88, 89]
11 VN, NG, GA, MZ, ZW, BW, KE, ZM, AO, BJ, UG 0.78 [89, 90]
12 VN, NG, GA, MZ, ZW, BW, KE, ZM, AO, BJ, UG, CG 0.79 [91, 92]

Worked 1 VN 1 [27, 31]
2 VN, CN 0.56 [42, 47]
3* VN, CN, AO 0.91 [58, 62]
4 VN, CN, AO, FR 0.99 [69, 71]
5 VN, CN, AO, FR, LA 1 [75, 78]
6 VN, CN, AO, FR, LA, CD 1 [79, 82]
7 VN, CN, AO, FR, LA, CD, GB 0.43 [81, 84]
8 VN, CN, AO, FR, LA, CD, GB, AT 0.33 [84, 85]
9 VN, CN, AO, FR, LA, CD, GB, AT, IT 0.68 [86, 87]
10 VN, CN, AO, FR, LA, CD, GB, AT, IT, US 0.68 [88, 89]
11 VN, CN, AQ, FR, LA, CD, GB, AT, IT, US, HK 0.97 [90, 91]
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Key player results for transactions-based networks
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Figure 2. Network disruption as a function of key player group size. Curves show the maximum disruption of the illegal
ivory trade networks as a function of key player group size for networks constructed based on transaction index of worked
(left column) and raw (right column) ivory and with (RRR-adj.) or without (no RRR-adj].) 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%.
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Table 2. Parties included in the most frequent key player selection. The table shows the groups of Parties selected based
on the mean bias-adjusted transactions-based networks for raw and worked ivory, and their disruption ranges (90% quantile
interval) across 100 posterior networks. Results are displayed for networks constructed with and without 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.

Adjustment Type Group size  Key players Disruption %
method (90% quantile

interval)

RRR-ad]. Raw 1 GA [14, 18]

2 GA, ZM [27, 30]

3* GA, ZM, TZ [38, 41]

4 GA, ZM, TZ, IN [47, 49]

5 GA, ZM, TZ, IN, UG [55, 58]

6 GA, ZM, TZ, IN, UG, BW [62, 65]

7 GA, ZM, TZ, IN, UG, BW, CG [67, 71]

8 GA, ZM, TZ, IN, UG, BW, CG, ZW [72, 75]

9 GA, ZM, TZ, IN, UG, BW, CG, ZW, BJ [76, 79]

10 GA, ZM, TZ, IN, UG, BW, CG, ZW, BJ, NG [80, 83]

11 GA, ZM, TZ, IN, UG, BW, CG, ZW, BJ, NG, CN [83, 85]

12 GA, ZM, TZ, IN, UG, BW, CG, ZW, BJ, NG, CN, ZA [85, 87]

13 GA, ZM, TZ, IN, UG, BW, CG, ZW, BJ, NG, CN, ZA, MZ [87, 88]

14 GA, ZM, TZ, IN, UG, BW, CG, ZW, BJ, NG, CN, ZA, MZ, ES [88, 90]

15 GA, ZM, TZ, IN, UG, BW, CG, ZW, BJ, NG, CN, ZA, MZ, ES, AO [90, 91]

Worked 1 CN [40, 44]

2% CN, Us [56, 60]

3 CN, US, FR [65, 69]

4 CN, US, FR, ES [73,77]

5 CN, US, FR, ES, GB [78, 81]

6 CN, US, FR, ES, GB, VN [81, 84]

7 CN, US, FR, ES, GB, VN, DE [84, 86]

8 CN, US, FR, ES, GB, VN, DE, IT [86, 88]

9 CN, US, FR, ES, GB, VN, DE, IT, BE [87, 89]

10 CN, US, FR, ES, GB, VN, DE, IT, BE, ZA [88, 90]

11 CN, US, FR, ES, GB, VN, DE, IT, BE, ZA, IN [89, 91]

No RRR-ad]. Raw 1 GA [13, 17]

2 GA, ZM [24, 27]

3 GA, ZM, IN [33, 36]

4 GA, ZM, IN, KE [42, 44]

5 GA, ZM, IN, KE, BW [49, 52]

6* GA, ZM, IN, KE, BW, UG [55, 58]

7 GA, ZM, IN, KE, BW, UG, CG [59, 63]

8 GA, ZM, IN, KE, BW, UG, CG, ZzZW [64, 67]

9 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ [68, 71]

10 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ, BJ [72, 75]

11 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ, BJ, VN [76, 78]

12 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ, BJ, VN, CM [79, 82]

13 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ, BJ, VN, CM, MW [82, 84]

14 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ, BJ, VN, CM, MW, ZA [84, 86]

15 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ, BJ, VN, CM, MW, ZA, CN [86, 88]

16 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ, BJ, VN, CM, MW, ZA, CN, ES [88, 90]

17 GA, ZM, IN, KE, BW, UG, CG, ZW, TZ, BJ, VN, CM, MW, ZA, CN, ES, FR [89, 91]

Worked 1 CN [31, 36]

2 CN, US [45, 51]

3 CN, US, GB [56, 60]

4 CN, US, GB, FR [66, 70]

5* CN, US, GB, FR, ES [74, 78]

6 CN, US, GB, FR, ES, IT [77,81]

7 CN, US, GB, FR, ES, IT, VN [80, 84]

8 CN, US, GB, FR, ES, IT, VN, BE [83, 86]

9 CN, US, GB, FR, ES, IT, VN, BE, DE [86, 88]

10 CN, US, GB, FR, ES, IT, VN, BE, DE, IN [87, 89]

11 CN, US, GB, FR, ES, IT, VN, BE, DE, IN, NL [88, 90]

12 CN, US, GB, FR, ES, IT, VN, BE, DE, IN, NL, UG [89, 91]
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Comparing key player results under all analyses options to the ETIS report to CoP18

1. This Annex considers the key player results of the proposed network analysis when applied to the data
that was used to inform the ETIS report to CoP18. For comparison, the ETIS cluster analysis presented in

CoP18 Doc. 69.3 regarded the following Parties as Category A (most affected) and Category B (markedly
affected):

e Category A: Malaysia (MY), Mozambique (MZ), Nigeria (NG), Viet Nam (VN)

e Category B: China (CN), Hong Kong SAR of China (HK), Kenya (KE), United Republic of
Tanzania (TZ), Uganda (UG)

Weight-based networks
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Figure 1. Network disruption as a function of key player group size. 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 (right column) ivory and with (RRR-adj.) or without (no RRR-adj.) a route reporting rate (RRR) bias-
adjustment approach. Data were summarised for the CoP18 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 CoP18 (CoP18 Doc. 69.3). 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%.
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Table 1. 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 and without a route reporting rate (RRR) bias-adjustment approach (RRR-adj.) for data informing
the ETIS report to CoP18 (CoP18 Doc. 69.3). 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.

Adjustment Type Group Key players Probability  Disruption %
method size (90%  quantile
interval)

RRR-adj]. Raw 1 MY 0.71 [18, 20]

2 MY, TZ 0.59 [32, 39]

3 MY, TZ, NG 0.40 [48, 53]

4x MY, TZ, NG, MZ 1 [63, 67]

5 MY, TZ, NG, Mz, CD 0.85 [72, 74]

6 MY, TZ, NG, MZ, CD, VN 1 [78, 81]

7 MY, TZ, NG, MZ, CD, VN, GA 0.71 [81, 84]

8 MY, TZ, NG, MZ, CD, VN, GA, ZM 0.85 [85, 86]

9 MY, TZ, NG, MZ, CD, VN, GA, ZM, UG 0.74 [88, 89]

10 MY, TZ, NG, MZ, VN, GA, ZM, UG, CN, CG 0.50 [89, 91]

Worked 1 CN 1 [26, 32]

2 CN, VN 0.98 [44, 49]

CN, VN, IN 0.69 [58, 62]

4x CN, VN, IN, HK 1 [69, 74]

5 CN, VN, IN, HK, AO 1 [76, 79]

6 CN, VN, IN, HK, AO, GB 0.65 [79, 82]

7 CN, VN, IN, HK, AO, GB, NG 0.55 [82, 85]

8 CN, VN, IN, HK, AO, GB, NG, ZM 0.92 [85, 87]

9 CN, VN, IN, HK, AO, GB, NG, ZM, MY 0.55 [88, 90]

10 CN, VN, IN, HK, AO, GB, NG, ZM, ZW, CD 0.42 [90, 91]

No RRR-adj. Raw 1 MY 0.79 [17,19]

MY, TZ 0.44 [30, 37]

3* MY, TZ, MZ 0.83 [45, 49]

4 MY, TZ, MZ, NG 0.97 [56, 59]

5 MY, TZ, MZ, NG, VN 0.88 [63, 68]

6 MY, TZ, MZ, NG, VN, CD 0.93 [70, 73]

7 MY, TZ, MZ, NG, VN, CD, CM 0.47 [74, 77]

8 MY, TZ, MZ, NG, VN, CD, CM, ZM 0.80 [79, 81]

9 MY, TZ, MZ, NG, VN, CD, CM, ZM, GA 0.52 [82, 84]

10 MY, TZ, MZ, NG, VN, CD, CM, ZM, GA, UG 0.75 [85, 86]

11 MY, TZ, MZ, NG, VN, CM, ZM, GA, UG, CN, CG 0.64 [87, 89]

12 MY, TZ, MZ, NG, VN, CM, ZM, GA, UG, CN, CD, TH 0.64 [89, 91]

13 MY, TZ, MZ, NG, VN, CM, ZM, GA, UG, CN, CD, TH, ZW  0.42 [91, 92]

Worked 1 CN 1 [24, 30]

CN, VN 0.96 [40, 45]

CN, VN, IN 0.78 [53, 57]

4* CN, VN, IN, HK 1 [64, 69]

5 CN, VN, IN, HK, AO 1 [70, 74]

6 CN, VN, IN, HK, AO, MY 0.50 [74, 77]

7 CN, VN, IN, HK, AO, MY, GB 0.63 [77, 80]

8 CN, VN, IN, HK, AO, MY, GB, ZM 0.54 [80, 83]

9 CN, VN, IN, HK, AO, MY, GB, ZM, NG 0.95 [83, 85]

10 CN, VN, IN, HK, AO, MY, GB, ZM, NG, FR 0.74 [85, 87]

11 CN, VN, IN, HK, AO, MY, GB, ZM, NG, FR, AE 0.45 [86, 89]

12 CN, VN, IN, HK, AO, MY, GB, ZM, NG, FR, AE, US 0.79 [88, 90]

13 CN, VN, IN, HK, AO, MY, GB, ZM, NG, FR, AE, US, KE 0.79 [90, 90]
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Transactions-based network

A. Worked transactions: no RRR-adj. B. Raw transactions: no RRR-adj.
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Figure 2. Network disruption as a function of key player group size. Curves show the maximum disruption of the illegal
ivory trade networks as a function of key player group size for networks constructed based on transaction index of worked
(left column) and raw (right column) ivory and with (RRR-adj.) or without (no RRR-adj].) a route reporting rate (RRR) bias-
adjustment approach. Data were summarised for the CoP18 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 CoP18 (CoP18 Doc. 69.3). 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%.
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Table 2. Parties included in the most frequent key player selection. The table shows the groups of Parties selected based
on the mean bias-adjusted transactions-based networks for raw and worked ivory, and their disruption ranges (90% quantile
interval) across 100 posterior networks. Results are displayed for networks constructed with and without a route reporting rate
(RRR) bias-adjustment approach (RRR-adj.) for data informing the ETIS report to CoP18 (CoP18 Doc. 69.3). 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.

Adjustment Type Group size Key players Disruption %
method (90% quantile

interval)

RRR-ad]. Raw 1 TZ [21, 35]

2 TZ,ZM [35, 43]

3 TZ,ZM, CN [46, 52]

4* TZ, ZM, CN, GA [55, 60]

5 TZ,ZM, CN, GA, IN [61, 65]

6 TZ, ZM, CN, GA, IN, NG [65, 69]

7 TZ,ZM, CN, GA, IN, NG, CG [69, 72]

8 TZ, ZM, CN, GA, IN, NG, CG, ZW [72, 75]

9 TZ, ZM, CN, GA, IN, NG, CG, ZW, KE [76, 78]

10 TZ, ZM, CN, GA, IN, NG, CG, ZW, KE, ET [78, 81]

11 TZ, ZM, CN, GA, IN, NG, CG, ZW, KE, ET, BJ [81, 84]

12 TZ, ZM, CN, GA, IN, NG, CG, ZW, KE, BJ, VN, MW [84, 86]

13 TZ, ZM, CN, GA, IN, NG, CG, ZW, KE, BJ, VN, MW, TG [86, 88]

14 TZ, ZM, CN, GA, IN, NG, CG, ZW, KE, BJ, VN, MW, TG, CD [88, 90]

15 TZ, ZM, CN, GA, IN, NG, CG, ZW, BJ, MW, TG, CD, UG, MZ, AO [90, 92]

Worked 1 CN [45, 49]

2% CN, Us [62, 64]

3 CN, US, HK [70, 73]

4 CN, US, HK, FR [76, 78]

5 CN, US, HK, FR, GB [81, 84]

6 CN, US, HK, FR, GB, TH [83, 86]

7 CN, US, HK, FR, GB, TH, VN [85, 87]

8 CN, US, HK, FR, GB, TH, VN, TZ [87, 89]

9 CN, US, HK, FR, GB, TH, VN, TZ, AU [88, 90]

10 CN, US, HK, FR, GB, TH, VN, TZ, AU, DE [89, 91]

No RRR-adj. Raw 1 TZ [18, 32]

2* TZ,ZM [32, 40]

3 TZ, ZM, GA [40, 49]

4 TZ, ZM, GA, KE [49, 56]

5 TZ, ZM, GA, KE, CN [55, 61]

6 TZ, ZM, GA, KE, CN, IN [61, 65]

7 TZ, ZM, GA, KE, CN, IN, CG [64, 68]

8 TZ, ZM, GA, KE, CN, IN, CG, NG [68, 71]

9 TZ, ZM, GA, KE, CN, IN, CG, NG, ZW [71, 74]

10 TZ, ZM, GA, KE, CN, IN, CG, NG, ZW, UG [74, 76]

11 TZ, ZM, GA, KE, CN, IN, CG, ZW, CM, TG, BJ [75, 79]

12 TZ, ZM, GA, KE, CN, IN, CG, ZW, CM, TG, BJ, VN [77, 82]

13 TZ, ZM, GA, KE, CN, IN, CG, ZW, CM, TG, BJ, VN, UG [81, 84]

14 TZ, ZM, GA, KE, CN, IN, CG, ZW, CM, TG, BJ, VN, UG, NG [83, 86]

15 TZ, ZM, GA, KE, CN, IN, CG, ZW, CM, TG, BJ, VN, UG, NG, MW [86, 88]

16 TZ, ZM, GA, KE, CN, IN, CG, ZW, CM, TG, BJ, UG, NG, MW, ZA, AO [87, 90]

17 TZ, ZM, GA, KE, CN, IN, CG, ZW, CM, TG, BJ, UG, NG, MW, ZA, TH, VN [89, 91]

Worked 1 CN [37, 42]

2 CN, Us [52, 55]

3* CN, US, GB [64, 67]

4 CN, US, GB, HK [72, 75]

5 CN, US, GB, HK, FR [77, 81]

6 CN, US, GB, HK, FR, TH [80, 83]

7 CN, US, GB, HK, FR, TH, VN [82, 85]

8 CN, US, GB, HK, FR, TH, VN, TZ [84, 86]

9 CN, US, GB, HK, FR, TH, VN, TZ,CM [85, 87]

10 CN, US, GB, HK, FR, TH, VN, TZ, CM, AU [86, 89]

11 CN, US, GB, HK, FR, TH, VN, TZ, CM, AU, DE [88, 90]

12 CN, US, GB, HK, FR, TH, VN, TZ, CM, AU, DE, NL [89, 91]

13 CN, US, GB, HK, FR, TH, VN, TZ, CM, AU, DE, NL, IN [90, 91]
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Anexo 5

PROYECTOS DE DECISION SOBRE LA APLICACION DE LAS RECOMENDACIONES DEL EXAMEN DEL
ETIS PROPUESTAS PARA SU EXAMEN POR EL COMITE PERMANENTE
Dirigidas a la Secretaria
20.AA Sujeto a la disponibilidad de financiacion externa, la Secretaria debera:

a) finalizar la evaluacién de viabilidad de mecanismos alternativos de apoyo al Sistema de
Informacién sobre el Comercio de Elefantes (ETIS);

b) examinar el mandato del Grupo Asesor Técnico de MIKE-ETIS y proponer enmiendas, segun
proceda;

c) en consulta con TRAFFIC y el Grupo Asesor Técnico (GAT) de MIKE y ETIS:

i) Identificar y someter a prueba covariables que podrian figurar como variables especificas de
cada pais para corregir el sesgo o como factores explicativos para interpretar y comprender
mejor los resultados del ETIS

i) estudiar la viabilidad de un analisis integrado que utilice los datos del programa de Supervisién
de la Matanza llegal de Elefantes (MIKE), ETIS y la Base de Datos sobre el Elefante Africano;
y

i) examinar la relacién entre las existencias de marfil y el comercio ilegal de marfil a partir de
datos agregados sobre las existencias; y

d) presentar un informe sobre la aplicacion de los parrafos a) a c) y formular las recomendaciones
necesarias al Comité Permanente.

Dirigida al Comité Permanente

20.BB ElI Comité Permanente examinara el informe presentado por la Secretaria y formulara
recomendaciones, segun proceda, para su examen en la 212 reunidn de la Conferencia de las Partes.
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