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Abstract: Crocodylus porosus and C. novaeguineae are two protected and tradable crocodile species in
Indonesia. Therefore, precautionary principles are needed in their utilization to ensure sustainability.
Although the commodity from these species is traded domestically and internationally, the broader picture
of its use in Indonesia is less known. The objectives of the study were to: (1) analyze the domestic trade of
crocodiles, and (2) analyze the international trade of crocodiles. The analysis was conducted using data of
direct utilization sourced from the wild in the form of skin and hatchlings, data on domestic transport
permits, CITES export permits, and the CITES trade database. The study suggested that the harvest of
crocodile hatchlings and skin do not represent the actual condition since the skin recorded were only those
sent outside of the province. Determining zero harvest quotas of C. porosus did not stop species harvest for
domestic trade. The dominant source of C. porosus skin export was captive breeding, while C. novaeguineae
was sourced from the wild. Ranch-sourced skin of both species for export were very low.
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1. Introduction

Wildlife trade is one of the main contributors to the loss of biodiversity (Grieser Johns &
Thompson, 2005; Sutherland et al., 2009). Wildlife utilization for trade is often done by
overexploiting the resources, which threatens its availability in the future (Pires & Moreto, 2011),
whether it is a population decline or extinction in the wild.

The Irian Freshwater crocodile (Crocodylus novaeguineae, Schmidt 1928) and the saltwater
crocodile (Crocodylus porosus, Schneider 1801) are two crocodile species in Indonesia being traded
internationally. C. porosus and C. novaeguineae are listed in Appendix |l Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES) and are protected wildlife
in Indonesia (KLHK, 2018; Sekretariat Negara, 1999). To maintain the sustainability of C. porosus and
C. novaeguineae, the government of Indonesia established various regulations (Pires & Moreto,
2011) to control its trade. The arrangements based on the regulation were: 1) regulating that
crocodile utilization sourced from the wild are only allowed in Tanah Papua (Papua and West Papua
Provinces) based on the Minister of Forestry Decree Number 2827/Kpts-11/2002 concerning
establishment of saltwater crocodiles (C. porosus) and fresh water Irian crocodile (C. novaeguineae)
as hunting animals in Papua and West Papua Province; 2) controlling utilization from the wild by
arranging harvest quotas through the Minister of Forestry Decree Number 447/Kpts-11/2003
concerning the Trade of Wild Flora and Fauna Collection or Hunting and Distribution; and 3)
utilization from ranching and captive breeding to reduce the utilization sourced from the wild
through the Minister of Forestry Decree Number P.19/Menhut-11/2005 concerning Wild Flora and
Fauna Captive Breeding as amended by Minister of Forestry Regulation Number P.69/Menhut-
11/2013.

Regulations were meant to reduce the dependency of crocodile utilization from the wild
through ranching and captive breeding. To understand the utilization from the wild, ranching, and
captive breeding, analysis on domestic and international trade of the two species is required.

Many analyses already exist on the legal international trade under the CITES framework,
whether comprehensive analysis of all CITES databases (Harfoot et al., 2018), or by taxonomic
group: amphibians (Carpenter et al., 2014) and reptiles (Auliya et al., 2016; Robinson et al., 2015);
or at a species level: Vicugna vicugna (Mcallister et al., 2009), on leopards (D'Cruze & Macdonald,
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2015), and on crocodiles (Caldwell, 2015; Caldwell, 2017). The same is true with international trade,
in which there were also analyses on wildlife trade in Indonesia, such as for mammals, reptiles and
amphibians (Janssen & Chng, 2017), reptiles (Nijman & Shepherd, 2009; Nijman, 2010; Nijman et al.,
2012), reticulated python (Natusch et al., 2016; Nurmalasari et al., 2016), Ptyas mucosa (Auliya,
2010), green pythons (Lyons & Natusch, 2011), and crocodiles (Kurniati, 2016; Kurniati et al., 2017).
The previous analysis of crocodile trade sourced from the wild and ranching in Indonesia (Kurniati,
2016; Kurniati et al., 2017) has not yet provided the picture of distribution flow, origin (UNCTAD,
2014; Yao and Zhu, 2019), and the trend in crocodile trade (Caldwell, 2015; Caldwell, 2017). To
better understand whether species trade could still support its sustainability in the wild, we need to
understand the pattern and trend of crocodile trade along with the factors influencing it, such as
policy formulation (Cubbage et al., 2006; Fischer et al., 2007) and supply (Harfoot et al., 2018).

Based on the above-mentioned background and issues, a study is needed to: (1) analyze the
domestic trade of crocodiles, and (2) analyze the international trade of crocodiles.

2. Methods

2.1 Study area

Data collection in this study was conducted in two provinces in Tanah Papua: Papua and West
Papua (Figure 1), because harvesting wild crocodiles is permitted only in Tanah Papua.
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Figure 1. Map of the study site

The data was collected through interview with to the following respondents: 1) traditional
hunters and small collectors from Kumbis and Komolom Villages, Kimaam Subdistrict, Merauke
District, Papua Province; 2) the holders of hunting permit and domestic-distributor permit in Papua
and West Papua; 3) rancher permit holders in Jayapura, Nabire, Sorong, and Kaimana; 4) exporter
permit holders in Papua and West Papua; 5) crocodile skin craftsmen in Merauke, Jayapura, and
Timika; and 6) Natural Resources Conservation Office (NRCO) officers.

2.2 Data collection

The analysis on crocodile trade in Indonesia was conducted using the data of direct utilization
sourced from the wild in the form of skin and hatchlings, the data on domestic transport permit
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establishment, Indonesia export database which was based on the establishment of CITES export
permit, and CITES trade database (https://www.trade.cites.org).

The domestic transport permit analyzed were those established for harvest permit holders. The
documents were established for commercial purposes. There were 198 documents of domestic
transport permit data analyzed from 2014 — 2017. The sending origins were from Papua, West
Papua, Jakarta, Yogyakarta, and Bali.

The same also applied for export permit where the ones analyzed in Indonesian export and
CITES database were those categorized for commercial purposes. In the CITES categorization of
purpose, the symbol for commercial or trade is T (Robinson and Sinovas, 2018). There were 1,655
data of export permit from 2010 — 2017. However, 255 export permits were not realized, and thus
the export realization was 1,400.

2.3 Data analysis

The domestic trade was analyzed using the following data: (1) crocodile hunting in Tanah
Papua, and (2) domestic transport permit from several NRCO that receive the flow of crocodile skin
or hatchlings. The domestic transport permit data analyzed from Tanah Papua were the shipping
destination, and traced down from its origin to its next destination, and so on. The data were then
traced down to the export point, which is the establishment of export permit.

We used harvest realization (with data from NRCO) and compared it with quota to see the
pattern and trend of crocodile harvest in Tanah Papua. The realization and quota were categorized
based on the species, then we categorized hatchlings and adults. Hatchlings went to ranching while
adults were taken for its skin. Next, the patterns and trend of harvest for both species were
compared to the factual harvest in the field by using the data reported by crocodile skin craftsmen
(unpublished) and based on the interviews with hunters; collectors; the holders of hunting permit,
domestic distribution permit, rancher permit, exporter permit; and NRCO officers.

The same thing was done with international trade, which was traced down from the export
permit in the export database available at the Directorate of Biodiversity Conservation. This
database is used by the management authority in fulfilling their obligation to provide an annual
report on wildlife trade to the CITES Secretariat. The database includes license, transaction type
(export, import, re-export), category of wildlife, trader, partner, destination, remarks, purpose,
issued, name (scientific, English, local), source (wild, ranching, captive), quota, quantity, realization,
exported, measurement, and description.

The export permit consists of 1) export sourced from the wild, ranching, and captive breeding,
2) import, and 3) re-export. Destination countries were also classified to see the pattern and trend
of export trade. Each species was analyzed to see the export trend within 2010-2017 period. We
then classified the data based on its source (wild, ranching, captive) to see if there were any shifts
in the export trade.

Next, CITES trade database from https://www.trade.cites.org was used to get information of
the position of C. porosus’ and C. novaeguineae’s trade from Indonesia in the international crocodile
market. To observe the pattern and trend of the two species in the global crocodile trade, we
classified both species data and all data of Crocodylia order and compared it. The pattern and trend
of C. porosus trade was obtained by separating the ones originating from Indonesia with the ones
from other countries (Malaysia, Philippines, Singapore, Thailand, and Bangladesh, Australia, and
Papua New Guinea). The same was done for C. novaeguineae, where we separated the data based
on the country of origin (Indonesia and Papua New Guinea).

The number of individuals traded was calculated based on the number of skin. Skin is the
primary commodity of a crocodile, and therefore the skin is counted as an individual. Other products
such as meat, back croc bone, oil, and crocodile’s genitals were not counted as separate individuals.
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Those commodities were considered as wastes of crocodile skin and would cause duplication if they
were counted.

3. Results
3.1 Domestic Trade

3.1.1 The harvested crocodile taken from the wild or the harvested crocodile

Based on Minister of Forestry Decree Number 2827/Kpts-11/2002, the government has
decided C. porosus and C. novaeguineae as hunting animals applied exclusively in Tanah Papua.
Based on the decree, the hunting zone in Tanah Papua is divided into three zones, which are
Memberamo Zone, Bird’s Head Zone, and Merauke Zone (Figure 2). The appointment of these
hunting zones was set in advance by the Director-General of Forest Protection and Nature
Preservation Decree Number 93/Kpts/DJ-VI/96.
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Figure 2. The crocodile hunting zones

The Memberamo Zone spread from the middle up to the north of Papua province (Figure 2). It
is the habitat of C. novaeguineae (Kurniati, 2002; Cox, 2010; BBKSDA Papua, 2015a; BBKSDA Papua,
2016; Solmu and Monalis, 2019), but based on the population monitoring survey in 2016, C.
porosus was also found in the upstream and middle stream area (BBKSDA Papua, 2016). The
Merauke Zone is dominated by C. porosus (BBKSDA Papua, 2015b; BBKSDA Papua, 2017; Crocodile
Specialist Group, 1996; Kurniati et al., 1999; Kurniati, 2016; Webb et al., 2010;; ) and spread in the
southern part of Papua province (Figure 2). The Bird's Head Zone is also dominated by C.
porosus (BBKSDA Papua Barat, 2015; Crocodile Specialist Group, 1996; Kurniati, 1999; Webb et al.,
2010;) and covers all areas of West Papua Province (Figure 2).

Crocodile trade control is conducted by setting a harvest quota, which is the maximum limit of
crocodile and crocodile hatchlings that can be caught in the wild. The quota is set for domestic and
international trade (Departemen Kehutanan, 2003). The percentage of quota for domestic and
international trade is not set in the regulations.

The number of hunting of C. novaeguineae for its direct utilization in the form of skin in Tanah
Papua is relatively high and stable, despite the declining realization (Figure 3 a and b). Differ from
its relative’s quota, the Scientific Authority gives zero quota recommendation for the harvest of C.



Forest and Society. Vol. 4(1): 209-224, April 2020

213

porosus since 2005 (Kurniati, 2016) to prevent the hunting of adult crocodile and encourage captive
breeding or ranching. The hunting of C. porosusis only allowed for ranching. However, the
Management Authority set a harvest quota for C. porosus in 2013 and 2014 (Figure 3 c and d). There
was no realization in 2013, while in 2014, the realization was 100% in Papua and zero in West Papua.
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Figure 3. The number of quota and realization of crocodile hunting in Papua and West Papua from

2013 -2017

The quota set for C. novaeguineae hatchlings is very high and even increased in 2015 despite
its low and declining realization. In West Papua, the realization was very low, as low as 100
individuals in 2013, 8 individuals in 2017, and zero from 2014 — 2016. The realization in Papua is
higher than West Papua, but in 2017 it had zero realization (Figure 3 e and f).
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The realization for C. porosus’ hatchlings was very low both in Papua and West Papua (Figure 3
g and h). The realization in West Papua from 2013 — 2016 was zero, and in 2017 it increased to 131
individuals. While in Papua, the realization in 2014, 2015, and 2017 were zero, but the quota set
was very high. The realization for C. novaeguineae’s hatchlings in 5 years period (2013 — 2017)
nationally was 2,154 individuals (Figure 3 e and f). Different from C. novaeguineae, the realization
for C. porosus is very low. During the five years, the realization was only 371 individuals.

Other than for export, the skin sourced from the wild was also used for domestic needs. The
local craftsmen in Papua utilized the crocodile skin for the domestic market. The crafts they made,
among others, are wallets, belts, shoes, bags, and key chains.

Crocodile skin craftsmen in Merauke are members of the People’s Crafts Industry Cooperative
named Animha. The raw materials — the crocodile skin was collected from Boven Digoel district
(Asiki), Mappi district (Bade), and Merauke district (Kimaam, Muting, Sota, Okaba, Wanam, and
Bupul/Elikobel). The skin was obtained from the collectors or directly from hunters that sell in small
numbers. The craftsmen in Timika got their raw materials from Mimika district (Otakwa/Far East
Mimika and Kokonao/West Mimika) and Memberamo Raya district (Dabra/Memberamo Hulu, and
Trimuris/Memberamo Hilir).

Initially, the craftsmen could freely utilize crocodile without any arrangements on the number
and species since the Papuans have done it for generations. However, since 2014, The Papua NRCO
introduced the regulation for crocodile utilization to the craftsmen so they would obtain skins that
are legally sourced. At first, the regulation was only introduced to the craftsmen in Merauke through
the Head of Papua NRCO Decree Number SK. 83/1V-15/Tek/2014, dated November 10, 2014. The
decree stipulated that the NRCO grant the permit to the local crocodile skin crafts industry in
Merauke District to source C. novaeguineae and C. porosus skin for their industry’s raw materials.

The arrangement was then expanded to the craftsmen in Merauke, Timika, and Jayapura
districts, and Jayapura city through the Head of Papua NRCO Decree Number SK. 43/IV-15/Tek/2015
on May 29, 2015. Based on the regulation, the local crocodile skin crafts industry in Merauke, Timika,
and Japapura districts and Jayapura city are given the permit receive raw material supply for their
activities, which is the skin of C. novaeguineae and C. porosus.

These regulations implied a limitation in crocodile skin utilization in terms of numbers and
species. The amount and species that can be utilized for crafts material can be seen in Table 1.

Table 1. The quota for crocodile skin sourced from the wild for craftsmen in Papua from

2015 -2017
C. porosus C. novaeguineae
Year — —
Quota Realization Quota Realization
2015 3782 - 1780 250
2016 - - 4 565 -
2017 - - 3750 -

The utilization of crocodile skin by craftsmen in 2016 and 2017 was not reported as the
realization of skin sourced from the wild since there was no record of shipping using domestic
transport permit. The skin utilized by craftsmen in Merauke, Jayapura, and Timika came from around
the area and was not an interprovincial distribution. Thus it did not require the domestic transport
permit document. However, it was recorded that the realization for C. novaeguineae’s skin sourced
from the wild in 2015 was 250 (Table 1).

In 2014 and 2015, craftsmen still received quotas for C. porosus and C. novaeguineae, but in
2016 and 2017, they only received the quota for C. novaeguineae. The quota did not hinder the
craftsmen from utilizing the skin of C. porosus. As seen in 2017, when the craftsmen in Merauke still
utilized C. porosus with the composition of 25% use of C. porosusskin and 75% ofC
novaeguineae skin in their products (Source: craftsmen monthly reporting data, not published).
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3.1.2 Crocodile Distribution

Crocodile can only be traded by the holders of domestic distributor license (Departemen
Kehutanan, 2003). Therefore, they are the ones who can distribute crocodile skin within or between
provinces in Tanah Papua and outside of Tanah Papua.

Legal domestic distribution of crocodile can be monitored from the domestic transport permit
because all crocodile distribution must have domestic transport permit (Departemen Kehutanan,
2003). The domestic transport permit is issued by the head of NRCO or the officials of NRCO
according to its authority. Crocodile distribution in all areas of Indonesia is supposed to be able to
be monitored from domestic transport permit data, but the data between NRCO are not yet
integrated. Therefore, to have a complete figure of crocodile distribution, partial domestic transport
permit data from each NRCO must be collected, both the issuing office and the receiving office. The
domestic transport permit issued always have a record in the issuing office, but not all office take a
record of the domestic transport permit received. Crocodile distribution from Tanah Papua to other

regions in Indonesia can be seen in Figure 4.
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Figure 4. The map of crocodile skin (a) and hatchlings (b) distribution sourced from the wild in
Indonesia

Big collectors distributed crocodile skin and hatchlings from Tanah Papua to other regions in

Indonesia by using the airplane as its mean of transportation. The skin was distributed to Jakarta,
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Medan, Bali, Yogyakarta, and Kaimana. The skin was also distributed within Papua, from Jayapura
to the craftsmen in Merauke. The distribution to Jakarta, Medan, and Bali was for the exporters, to
Yogyakarta was for the tanners, and to Kaimana was for the big collectors (Figure 4a).

The big collectors in West Papua distributed crocodile skin sourced from the wild to Jakarta,
Medan, and Surabaya. In addition, it was also distributed to the craftsmen in Jayapura and Merauke.
The distribution to Jakarta and Medan were for the exporters, while the ones that went to Surabaya
was for the tanners in Magetan district.

The distribution of crocodile hatchlings sourced from the wild also used airplanes for
transportation. However, the destination was not as varied as it was for the skin. The hatchlings
from Tanah Papua were sent only to the ranchers in Medan and Jakarta (Tangerang and Serang).
The hatchlings were then raised in the ranch for 3-4 years (Ratnawati, 2012) and then harvested
(Figure 4b).

Crocodile skin sourced from the wild and from ranching were being traded domestically and
internationally. The shipping point for international skin trade as Medan and Jakarta (Figure 4a). The
skins for export were tagged for easier tracking. However, the tag must be taken off during tanning
since it may compromise the tanning process. The skin will be retagged once the tanning process is
completed.

3.2 International Trade

3.2.1 The position of Indonesian Export in International Trade

Based on Indonesia’s crocodile export data from 2010 — 2017, the commodity being traded was
skin, skin-based goods, meat, back croc bone, oil, and crocodile’s genitals, with the skin being the
dominating commodity (Figure 7 b and c). Likewise, the international trade was also dominated by
crocodile skin from species such as the American alligator from the United States, the Nile crocodile
from South Africa, brown caiman from Columbia, yacare from Bolivia, Brazil and Paraguay, C.
porosus from Australia, Papua New Guinea, and Indonesia, and C. novaeguineae from Indonesia and
Papua New Guinea (Caldwell, 2017). The comparison between C. porosus’ and C. novaeguineae’s
trade and the world’s crocodile skin trade from the order of Crocodylia in 2014 — 2017 is seen in
Figure 5 below.
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Figure 5. The position of C. Porosus and C. novaeguineae trade compared to all Crocodylia order
trade from 2014-2017

The world’s crocodile skin trade, in general, was declining in 2014 — 2017, which was started in
2014 (Caldwell, 2017; CITES, 2019). C. porosus’ and C. novaeguineae’s trade also declined but did
not begin until 2016 — 2017. In the international trade, C. porosus skin comes from Australia,
Bangladesh, Indonesia, Papua New Guinea, Philippines, Singapore, and Thailand, while C.
novaeguineae skin comes from Indonesia and Papua New Guinea (Caldwell, 2017; CITES, 2019). The
crocodile supply from those countries can be seen in Figure 6.



Forest and Society. Vol. 4(1): 209-224, April 2020 217

80000 B Australia
:] Papua New Guinea 3568
35000 4
70000 [ ndonesia ] indonesia
- Th; o0t ] Papua New Guinea
0000
60000 S
—_
= a
3 50000 i 3 25000
:",':“ N T Il Bangladesh 2
S 172}
P = 20000
2 40000 S
> -
$ £
= = 15000
) 30000 ) -
S
T3 =
™ 20000 S 10000
S}
10000 - 50004
0 0 T T T
2014 2015 2016 2017 2014 2015 2016 2017
Year Year

Source: The crocodile trade annual report data (CITES, 2019), processed by authors
Figure 6. The supply for C. porosus and C. novaeguineae from various countries in the
world’s market

The supply for C. porosus was dominated by Australia, Papua New Guinea, Thailand, and
Indonesia. In 2014 — 2017, Indonesia was always in the fourth place for the world’s largest C.
porosus skin exporter after Australia, Papua New Guinea, and Thailand; except for 2016 where
Philippines was the third largest exporter. Crocodile export from those countries mainly sourced
from the wild, ranching, and captive breeding. However, C. porosus from Malaysia, Philippines,
Thailand and Bangladesh all were sourced from captive breeding that were registered in CITES
Secretariat, since C. porosus there was listed in Appendix I.

C. porosus exported from Indonesia was sourced from ranching and captive breeding, while
sourcing from the wild has been banned since 2006 based on the recommendation from Scientific
Authority in 2005 (Kurniati, 2016; Caldwell, 2017). Different cases applied in Australia and Papua
New Guinea. All export from Papua New Guinea was sourced from the wild, while Australia had a
small portion of its export sourced from the wild (CITES, 2019).

The export of C. novaeguineae from Indonesia was always lower than Papua New Guinea. The
export from Papua New Guinea was sourced from the wild since 2004 (Caldwell, 2017), while
Indonesia’s export came from ranching and sourced from the wild.

3.2.2 Export commodity

The species from Indonesia traded for its skin are C. porosus and C. novaeguineae. The skin was
exported in the forms of wet blue, crusted, finished, and final goods. The final goods exported were
watch straps, handbags, passport case, name card holder, coin pouch, belts, key holders, lipstick
case, mobile phone case, bracelets, necklaces, earrings, and shoes.

The export of C. porosus and C. novaeguineae skin fluctuated in 2010-2017 (Figure 7a). The
export of C. novaeguineae reached its peak in 2015, while C. porosus reached its peak in 2014. In
2010, the export of C. porosus was higher than C. novaeguineae, and the opposite happened from
2011-2015. The situation then flipped back again in 2016-2017, where C. porosus export is back
higher than C. novaeguineae.

C. porosus exported from Indonesia was sourced from ranching and captive breeding. From
2010-2017, the export source was dominated by captive breeding, which was ranging between
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76.79-94.99% (Figure 7c.). The major C. porosus export commodity was skin, which covered
between 97.53-99.75% of the total export, and the rest was final goods (Figure 7c).

The Export commodity from C. novaeguineae species was sourced from the wild and ranching.
Business actors did not do captive breeding for this species, and thus there was no export from that
source. Most of the species’ commodity was sourced from the wild, ranging from 81.06 — 98.61%
(Figure 7b). The main product exported was the skin that ranged between 76.50 — 99.62% of the
total export.
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Figure 7. Indonesia’s crocodile export: C. novaeguineae vs. C. porosus (a), and wild vs. ranching vs.
captive (b dan c).

Crocodile skin from Indonesia is mostly exported to Hong Kong, Japan, and Singapore. Other
countries that import crocodile skin from Indonesia, among others, are Italy, China, France, Saudi
Arabia, Korea, and Turkey (Figure 8).
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Figure 8. The number of C. porosus and C. novaeguineae export from 2013-2016 based on
country of destination
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4. Discussion

Wildlife trade for export will only be granted if the scientific authority recommended a non-
detriment finding (NDF), ensuring that the export will not detriment the survival of the traded
species (Resolution Conf. 16.7). NDF is based on a comprehensive review of all available information,
such as species biology and life-history characteristics; species range; population structure, status,
and trends (in the harvested area, nationally and internationally); threats; historical and current
species-specific levels and patterns of harvest and mortality; management measures currently in
place and proposed, including adaptive management strategies and consideration of levels of
compliance; population monitoring; and conservation status.

To guarantee that the crocodile export will not harm species survival in the wild, the
Management Authority has made various efforts. The efforts include periodic monitoring of
crocodile population in the hunting area (BBKSDA Papua, 2015a; BBKSDA Papua, 2015b; BBKSDA
Papua Barat, 2015; BBKSDA Papua, 2016; BBKSDA Papua, 2017; Kurniati et al., 1999; Kurniati, 2002;
Kurniati et al., 2017), set quotas for crocodile hatchlings (Figure 3 g, f, g, h), and harvest quotas for
skin (Figure 3 a, b, c, d), set export quota based on the recommendation from Scientific Authority,
and develop a traceability system (UNCTAD, 2014; Yao & Zhu, 2019).

The quota set for crocodile hunting was relatively unchanged (Figure 3) due to the limited data
of the wild population. This limitation was caused by the inability to conduct a continuous and
comprehensive population monitoring in the hunting area. The limitation could be minimized by
doing research collaboration between scientists, scientific authority, management authority, and
the local community (Smith et al., 2011). Population monitoring was conducted in the hunting areas
in Memberamo (BBKSDA Papua, 2015a; BBKSDA Papua, 2016; Kurniati, 2002; Kurniati et al., 2017),
Merauke (BBKSDA Papua, 2015b; BBKSDA Papua, 2017), and Bird’s Head zones (BBKSDA Papua
Barat, 2015; Kurniati et al., 1999; Kurniati, 2016), but in different and changing locations. However,
since 2015, population monitoring was done periodically in a permanent area in the up, middle, and
downstream area of Memberamo Zone every year, and every two years in Merauke Zone.

To implement the Resolution Conf. 315 now Resolution Conf. 11.16, Scientific Authority
recommended a zero harvest quota for C. porosus skin since 2005 (Kurniati, 2016). However, the
Management Authority set a harvest quota for C. porosus skin in 2013 and 2014 (Figure 3 ¢, d). The
qguota set was considered a mistake by the management authority and scientific authority.
Therefore the quota that has already been given was used for domestic trade, while the export
remained zero. The zero commitment was to keep Indonesia’s commitment as stated by the
Government of Indonesia in the Annual Report on Ranching Operation of the saltwater Crocodile C.
porosus (2006-2015) in 2016 (Kurniati, 2016). Furthermore, the tracking of domestic transport
permit data suggested that there was no delivery of C. porosus skin from Tanah Papua for export
purposes within that period.

In 2015, the head of Papua NRCO granted harvest quota for C. porosus skin to the craftsmen
(Table 1). However, in that same year, the hunting of C. porosus did not appear in the national quota
for Papua Province (Figure 3c). The quota setting was contradictory to the national quota though
there was no realization. The quota set by the head of NRCO was, in fact, an indication of market
demand for C. porosus supply sourced from the wild. The demand was observed from the supply
of C. porosus sourced from the wild to the craftsmen in Merauke in 2017, which was 25% of the
total number of C. porosus and C. novaeguineae.

The policy to ban the harvest quota of C. porosus could not stop C. porosus supply from the
hunters. There was precedent for a similar case with other species in the world. Setting zero quota
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for export could not stop the demand and supply of Javan pangolin commodities in East and
Southeast Asia (Challender et al., 2015). The same pattern also happened to the total ban of South
American camelid (Vicugna vicugna) in international trade, which did not stop the hunting of the
species (Mcallister et al., 2009).

Granting the harvest quota of C. porosus in 2013 and 2014 was a pro-people policy and was
meant for the community who depend on their livelihoods as crocodile hunters. In this case, the
hunting of C. porosus by the community was legal. On the other hand, the hunting of C. porosus was
illegal when the hunting quota was zero. The use of C. porosus skin, which was not included in the
quota, could not be justified by regulations (Challender et. al, 2015), though it was not used for
export purposes. If enforced, the community will commit a crime for hunting C. porosus. However,
the government could not just ban the hunting of C. porosus by enforcing the law (Challender et al.,
2015) without providing a solution in the form of alternative livelihood (Challender & MacMillan,
2014; Epanda et al., 2019).

Regulating the utilization of crocodile should take into account potential impacts on the
livelihoods of the poor (Resolution Conf. 8.3), which is the hunting communities living around the
habitat of C. porosus (BBKSDA Papua Barat, 2015; BBKSDA Papua 2015b; BBKSDA Papua, 2017:
Crocodile Specialist Group, 1996; Kurniati, 1999; Webb et al., 2010;), whose livelihoods depend on
crocodile hunting activity (BBKSDA Papua, 2015a; Epanda, 2019; Oduor, 2020). Not making the
communities become illegal hunters was also the reason behind Resolution Conf. 8.3 that
said,”...legal trade in a species should not lead to increases in illegal trade anywhere in its range.”

Setting the quota for crocodile hunting, mainly C. porosus should not be solely based on the
implementation of Resolution Conf. 315 now Resolution Conf. 11.16 alone, which arranges the
utilization of C. porosus from Indonesia for export purpose only sourced from ranching. It should
also take into account the interests of the communities living (Curtin & Keatinge, 2018) around the
habitat of C. porosus (BBKSDA Papua Barat, 2015; BBKSDA Papua, 2015b; BBKSDA Papua, 2017;
Crocodile Specialist Group, 1996; Kurniati, 1999; Webb et al., 2010;). The arrangement in Resolution
Conf. 315 now Resolution Conf. 11.16 is for export purposes, so exceptions could be made for
domestic use. To ensure that the species is utilized sustainably, the harvest quota forC.
porosus could be set with supervision, and hunting is allowed only for adult crocodiles as it is set for
the caiman in Venezuela (Velasco et al., 2003). The harvesting of a caiman from the wild does not
cause a decrease in its population.

Most of C. novaeguineae exported was sourced from the wild, some from ranching, and none
from captive breeding (Figure 7b). However, one of the ranchers in Banten has been successful in
breeding C. novaeguineae in captivity (interview with ranch owner). Different from C.
novaeguineae, the export of C. porosus was dominated by those from captive breeding, some from
ranching, and none from the wild (Figure 7c).

The export sourced from ranching was low for both species (Figure 7 b, c). The figure was also
low for hatchlings sourced from the wild for ranching (Figure 3 e, f, g, and h). There was a significant
difference between the data of C. porosus hatchlings hunting realization in 2013 — 2015 (Figure 3g,
h) and the data in the annual report on ranching operation of saltwater crocodile C.
porosus submitted by the Republic of Indonesia to CITES Secretariat (Kurniati, 2016). This difference
may be caused by the hunting realization data that was reported was actually the realization of
delivery using the domestic transport permit document and not the actual hunting data. Therefore,
the harvest showed in Figure 3 g and h were not the actual trend. As were not Figure 3 b and c, since
C. porosus harvest for its skin still took place but zero data was reported.

The legal international trade for crocodiles was well documented in the CITES database, and
the countries of origin, exporters, importers, species, and the amount traded could be easily traced.
However, domestic trade was less documented and not yet connected between regions in
Indonesia. The distribution data was not integrated between NRCO that is in charge of trade in the
region. The tracking of the species’ origin in-country was conducted manually by using the domestic
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transport permit document. Moreover, the harvest data shown in Figure 3 ¢, d, g, and h did not
reflect the actual condition in the field since recording was only done for crocodiles sent outside of
the province. However, this did not give negative influence to the sustainability of crocodile
utilization sourced from the wild as seen in the population monitoring report (BBKSDA Papua Barat,
2013a; BBKSDA Papua Barat, 2013b; BBKSDA Papua, 2014; BBKSDA Papua Barat, 2014; BBKSDA
Papua, 2015a; BBKSDA Papua, 2015b; BBKSDA Papua Barat, 2015; BBKSDA Papua, 2016; BBKSDA
Papua, 2017; Kurniati et al., 1999; Kurniati, 2002; Kurniati et al., 2017), which concluded that there
were no population decline.

Indonesia provided a significant contribution to the world’s crocodile trade, both C. porosus,
and C. novaeguineae. The fact that most of C. porosus export was sourced from captive breeding
and not from the wild was an achievement in ensuring the species’ sustainable utilization. The
achievement must be followed by traceability system (UNCTAD, 2014; Yao and Zhu, 2019),
surveillance, and law enforcement to guarantee that the animals traded are indeed from captive
breeding (Lyons & Natusch, 2015) and not laundering (Janssen & Chng, 2017; Lyons & Natusch,
2011; Nijman & Shepherd, 2009; Nijman et al., 2012;). This is in line with the world’s development,
where the issue on the environment (McDonagh and Prothero, 2014) and sustainability (Brindley &
Oxborrow, 2013; Papadas et al., 2017; Pomering, 2017) become the main factor in product
marketing. The utilization of crocodile should be back to its initial objective, which was to reduce
the dependence of crocodile sourced from the wild through ranching and captive breeding.
Therefore, the government must provide incentive (Cubbage et al., 2006; Fischer et al., 2007) for
ranching and captive breeding activity development.

5. Conclusion

Domestic crocodile trade did not show the actual trade. The data of harvest realization did not
reflect the real harvest in the field. The data available were from domestic transport permits based
on those transported out from Papua and West Papua Provinces. This failed to record crocodile
utilization within the province, suggesting that the actual harvest is bigger than the number
reported. Nonetheless, based on the population monitoring, the harvest did not give negative
impact for species sustainability in the wild. The policy to set zero quota of C. porosus skin could not
stop its supply for the craftsmen in Papua. The supply will remain available since stopping
community’s livelihood in areas dominated by C. porosus is impossible. Therefore, the government
needs to review the policy on zero quota of C. porosus’ skin sourced from the wild.

The export of C. porosus skin from Indonesia from 2010 — 2017 was mostly sourced from
captive breeding, while C. novaeguineae was mostly sourced from the wild. Export sourced from
ranching for the two species was very low, and so was the hatchling harvest for ranching purposes.
The low number of export from, and hatchlings for ranching showed the low interest of business
actors to operate ranching activity. Therefore, the government needs to increase ranching activity
by setting up a regulation that incentivize ranching activities.
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