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ABSTRACT

ARTICLE HISTORY

Wildlife trade is recognised as an impediment to conservation. Yet, long-term trade data are
lacking for many species, precluding analysis of trends and trade dynamics. The Sunda Leopard
Cat is endemic to insular Southeast Asia, where despite legal protection, it is openly traded. Data
from Java and Bali (1996–2018, 393 surveys, 219 cats recorded in 21 markets) reveal that numbers
of cats decreased (1.95/survey in the 1990s, 0.44/survey in the 2010s) and their prevalence
decreased (from 46% to 30% of surveys recording cats). Invariably in the animal markets other
protected wildlife was for sale, even if Sunda Leopard Cats were not present. Corrected for
inﬂation, prices were higher in recent years (US$59 vs US$26) and higher in markets with low
availability, possibly indicating an Anthropogenic Allee Eﬀect whereby a premium is paid for rare
species. Direct comparisons between markets reveal a complicated pattern with evidence of
a signiﬁcant decrease from only one market, but clear shifts of the trade between markets.
Despite legal protection, we conclude that leopard cats are still commonly traded in Java,
alongside other protected wildlife, albeit in smaller numbers than before.
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Introduction
Wildlife trade – the sale or exchange of wild animals,
plants and fungi, and products derived from them – often
links biodiversity conservation and sustainable development. Wildlife trade generates considerable revenue and
may provide or supplement incomes for some of the least
economically aﬄuent people (Nijman 2010; Brashares
et al. 2011; Douglas and Alie 2014). Most wildlife trade,
be it domestic or international, is legal, and the principal
motivating factor for wildlife traders is economic, ranging
from small-scale local income generation to major proﬁtoriented business (Nijman 2010). In recent years especially, illegal wildlife trade has received increased attention (Phelps et al. 2010; Biggs et al. 2017; Patel et al. 2015).
Funding has increased as well. Between 2010 and 2016,
US$ 1.3 billion has become available to curb the illegal
wildlife trade in Africa and Asia, and this amount has
increased annually (Wright et al. 2016). This new attention conﬁrmed that wildlife trade, illegal and legal, can be
a major impediment to the conservation of imperilled
wildlife (Gray et al. 2017; Nijman and Shepherd 2015a;
Phelps and Webb 2015; Nuwer 2018). To gain an understanding of the threat that wildlife trade poses to wildlife
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it is essential that proper monitoring systems are in place
that allow analysis of trends of time and to assess the
eﬀect, if any, of management interventions. While monitoring systems are in place for some high proﬁle, internationally traded species (e.g. elephants: Wasser et al.
2010; tuna: Webster 2011; European Eel Anguilla anguilla: Anonymous 2018), often these data are lacking for
domestically traded low-key species, including some of
the lesser-known wild cats.
Illegal wildlife trade rarely takes place in the open, in
places for all to see, and often researchers wanting to
gain insight into this trade must resort to using undercover techniques to collect data (Lee et al. 2005), using
informants embedded in the trade (Sopyan 2009) or
employing methodologies to deal with imperfect detection (Barber-Meyer 2010). One of the exceptions is the
open illegal animal trade in the bird or animal markets
(pasar burung or pasar hewan) in western Indonesia.
Especially on the island of Java just about every major
city or town has its own animal market where wildcaught birds, mammals and, to a lesser extent, reptiles
are oﬀered for sale to meet the demand for pets. There
are at least nine large (50 to over 200 stalls or shops),
22 medium (20–49 stalls or shops) and 23 small (less
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than 20 stall or shops) in Java and Bali that sell wildlife,
with most of them open most days of the week
(Nijman et al. 2018). Despite strict regulations and
bans on what can be oﬀered for sale, lack of enforcement means that protected species are openly displayed
and are often not treated diﬀerently from nonprotected species.
The smaller and often lesser-known wild cats have
been traded for a wide variety of reasons. Asiatic
Golden Cat Catopuma temminckii skins are traded for
decorations, their skulls and bones for medicinal purposes and their claws and teeth are used in jewellery
(Nijman and Shepherd 2015b), Bobcats Lynx rufus are
traded domestically and internationally for their skins
(Kapfer and Potts 2012) and Serval Leptailurus serval
and Caracal Caracal caracal are increasingly popular as
pets in some parts of the world (Livingston 2009) and
as traditional medicine in others (Adeola 1992;
Williams and Whiting 2016). We here focus on the
trade in Sunda Leopard Cats Prionailurus javanensis,
a species that at present is traded mainly for the exotic
pet trade. The Sunda Leopard Cat is now recognised as
endemic to the islands of Sumatra, Borneo, Java, Bali,
Palawan and surrounding islands (Kitchener et al.
2017). Its closest relatives are Mainland Leopard Cats
P. bengalensis from mainland Southeast Asia, from
which they separated some 1–2 Mya (Luo et al. 2014).
The large genetic distances between leopard cats from
Java and Bali and the other Sundaic islands (Borneo,
Sumatra) support the idea of recognising them as
a taxon unique to these two islands (P. j. javanensis)
(Kitchener et al. 2017; Patel et al. 2017). The IUCN has
assessed the conservation status of leopard cats but
considered the mainland and Sunda Leopard Cats as
conspeciﬁc (Ross et al. 2015); combined these have
been classiﬁed as Least Concern but considering the
taxonomic revisions indicated above, this is in need of
reassessment.
Sunda Leopard Cats are protected in Indonesia and
have been so since 1973, initially under the name of
Felis bengalensis and since 2018 as P. bengalensis.1 As
such, the killing, possession and trade in leopard cats is
not permitted and ﬁnes of up to US$ 6850 and/or
prison sentences of up to ﬁve years can be imposed
on lawbreakers. Despite this Sunda Leopard Cats are
regularly observed in the open animal markets in western Indonesia, where they are sold as ‘exotic’ or
‘novelty’ pets. It is well documented, however, that
these laws are inadequately enforced in Indonesia,
even for the most charismatic of species (Lee et al.
2005; Risdianto et al. 2016; Nijman 2017). Leopard
cats are listed on Appendix II of the Convention on
International Trade in Endangered Species of Wild

Fauna and Flora (CITES), regulating all international
trade; Indonesia acceded to CITES in 1979.
Here we present data on the domestic trade of
Sunda Leopard Cat in Indonesia for pets based on
a unique long-term dataset collected in these animal
markets. In particular, we examined the following
questions. Does trade volume change over time and
do these changes aﬀect all markets equally? Do prices
change over time and is there evidence of an
Anthropogenic Allee Eﬀect whereby prices increase
when supply decreases? If there are any changes,
what are the underlying proximate causes of this
change?

Methods
Past surveys
We obtained data on the trade in Sunda Leopard Cats
in Java and Bali from published and unpublished
reports and articles, and our own surveys. None of
these reports, or our own surveys, was exclusively
focussed on leopard cats but targeted a wide range of
species. Djuwantoko (1986) interviewed 104 traders (27
middleman and 77 shop owners) in Semarang and
Yogyakarta from November 1985 to March 1986.
Nursaid and Astiti (1996) and Nursaid et al. (1997)
surveyed 12 animal markets throughout 1996 for
a total of 34 times (12 times in Malang). Anonymous
(1997) surveyed 12 animal markets in nine towns in
Java and Bali (Jakarta, Bogor, Semarang, Yogyakarta,
Surakarta, Malang, Jember, Surabaya and Denpasar)
between June 1996 and March 1997 for a total of 31
times. V. Nijman resided in Bogor in this period and
he surveyed six markets in three towns (Bogor,
Surabaya and Malang) for a total of 16 times. Atmojo
(2002) surveyed markets in seven towns in Java and
Bali (Jakarta, Bandung, Yogyakarta, Semarang,
Surakarta, Malang, Denpasar) between October 2001
and March 2002; it is unclear how often each market
was surveyed. Anonymous (2009) visited 70 markets in
Java and Bali once each between May and July 2009.
Shepherd (2012) conducted three surveys of each of the
three Jakarta animal markets between July 2010 and
June 2012.
Recent surveys
We conducted regular market surveys in 27 markets in
19 cities in Java between February 2012 and July 2018
and one market in Bali between July 2013 and
January 2018 (see Table 1 for details). Survey eﬀort
diﬀered markedly between markets, with seven animal
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Table 1. Details on animal markets, survey eﬀort and the number of Sunda Leopard Cats Prionailurus javanensis detected during
surveys included in this study. Data from 1996 and 1997 are from Nursaid and Astiti (1996), Anonymous (1997), Nursaid et al. (1997)
and V. Nijman (unpublished data); the data from 2012 to 2018 are from this study.
Province/district
DKI Jakarta

City
Jakarta

West Java

Bogor
Sukabumi
Cianjur
Bandung
Garut

DI Yogyakarta
East Java

Tasikmalaya
Ciamis
Kuningan
Cirebon
Semarang
Surakarta
Yogyakarta
Surabaya

Bali

Malang
Jember
Bondowoso
Banyuwangi
Denpasar

Central Java

Market
Jatinegara
Barito
Pramuka
Kebayoran Lama
Ramayana
Taman Topi
Sukabumi
Cianjur
BIP Mall*
Sukahaji
Kerkhof
Mawar
Cikurubuk
Ciamis
Cikuray
Plered
Karimata
Depok
Ngasem/Pasty**
Kembang
Bratang
Turi
Splindit
Gerbang
Bondowoso
Pujasera-Pakis
Satria

1996–1997
Visits (leopard cats present) number of cats
3 (1) 3
5 (5) 44
7 (1) 1
6 (1) 2
1 (0) 0
1 (0) 0
3 (2) 15
3 (1) 2
4 (3) 8
4 (1) 3
15 (11) 27
2 (1) 4
2 (0) 0

2012–2018
Visits (leopard cats present) number of cats
33 (28) 35
25 (4) 9
16 (1) 1
3 (0) 0
3 (1) 1
2 (0) 0
5 (0) 0
1 (1) 1
20 (4) 5
33 (20) 31
42 (6) 7
14 (0) 0
7 (2) 4
1 (0) 0
1 (0) 0
6 (5) 9
5 (0) 0
4 (0) 0
6 (1) 5
3 (1) 1
4 (1) 1
4 (0) 0
3 (0) 0
1 (0) 0
1 (1) 3
1 (1) 1
8 (0) 0

* Wildlife traders used to oﬀer a large number of species for sale in front of the Bandung Indah Plaza Mall, but when the road on which it was situated (Jalan
Merdeka) was restructured, they moved. The last Sunda Leopard Cat we observed was in December 2015.
** The main animal market in Yogyakarta was Ngasem in the 1990s, situated on Jalan Polowijan. In 2010 it was closed down and the traders moved to a new
animal market, Pasar Satwa dan Tanaman Hias Yogyakarta (Pasty) situated on Jalan Bantul some 2 km to the south of Ngasem. For analysis we treat these
two markets as one.

markets being surveyed only once and seven surveyed
more than 10 times, but overall ﬁndings should give
a comprehensive overview of the trade in leopard cats
on these islands. Surveys of individual markets were at
least one month apart. According to vendors, turnover
of leopard cats was high (in part due to mortality of
very young kittens in the markets), and cats can certainly be presumed to have died or to have been sold in
less than one month (cf. Anonymous 1997), thus
avoiding double counting.
Traders openly sell leopard cats in the animal markets, and there was no need to resort to undercover
techniques. Typically, one or two, occasionally three,
surveyors walked through markets slowly, recording
numbers in mobile phones or by memorising numbers
and recording the data in a notebook directly after
having left the market. We did not survey back alleys.
We noted age class (infant, juvenile, adult) when possible, and took photographs opportunistically. Javan
Sunda Leopard Cats, when adult, can be distinguished
from Sumatran and Bornean Sunda Leopard Cats by
the coloration of their pelage (brownish grey in Javan
cats, ferruginous to tawny, buﬀy-fawn and grey-fawn in

Sumatran and Bornean cats) (Kitchener et al. 2017).
Many of the cats we observed were very young, and
when adult, these were often were kept in cages tucked
away in dark corners, making it diﬃcult to see the
distinguishing markings. We obtained prices of leopard
cats from traders; prices (in Indonesian rupiah) are ﬁrst
quotes and these would have gone down after bartering
or if more than one cat was purchased at a time (none
were). In many of the intermediate and larger markets,
wild animals (birds, mammals) are oﬀered for sale
alongside domestic animals, including domestic breeds
of cats (often one or two shops or traders specialise in
this). We collected data on the prices of these cats as
part of our survey. Discussions with traders followed
the ethical guidelines proposed by the Association of
Social Anthropologists of the UK and Commonwealth.
No cats, or other wildlife, was purchased.
Analysis
We surveyed around half of the wildlife markets present in Java and Bali (27/54) for a total of 267 times
between 1996 and 2018. Our dataset comprises a total
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of 393 visits, making ours one of the most comprehensive surveys of wildlife trade in Indonesia hitherto
conducted. The analysis is based on the whole or subsets of this database. First we compared the overall
numbers of leopard cats in the animal markets and
the surveys that yielded observations of leopard cats
between years irrespective of locations, allowing us to
use all available data. Secondly, we compared 13 animal
markets that were surveyed in both the 1990s and the
2010s (Table 1), irrespective of survey eﬀorts, and for
each we established if the mean number of cats
detected per survey increased, remained the same or
declined over time. In these same animal markets, we
also compared if the proportion of surveys that yielded
zero records of leopard cats changed over time.
Thirdly, we focussed on eight markets (Barito,
Pramuka, Ramayana, Pasty, Bratang, Turi, Malang
and Satria) that were surveyed frequently enough in
both the 1990s and the 2010s to compare the distribution of number of cats observed in each of the surveys.
All prices were corrected for inﬂation to
August 2018 prices, and then converted to US dollars
using the exchange rate of August 2018 (1 USD equals
14,600 IDR). To place the asking prices into perspective in terms of consumer spending power, we compared mean prices with the annual government-set
minimum monthly wage for the district capital of
Jakarta. These minimum wages diﬀer by province and
Jakarta’s are the highest in the country, and up to 50%
higher than other parts of our study region. We compared the prices in two animal markets where leopard
cats were commonly traded (Splendit in Malang and
Plered in Cirebon, both with ~2 leopard cats recorded
per survey) and three markets where they were less
commonly traded (Barito in Jakarta, Bratang in
Surabaya and Sukahaji in Bandung, with ~2 cats
recorded per 3 surveys).
We used non-parametric statistics (Mann–Whitney
U test, chi-square test, sign tests, etc.) to compare between
the 1990s and 2010s and between animal markets, assuming that no changes had occurred over time and that trade
is the same in all markets. Signiﬁcance is accepted when
p < 0.05 in a two-tailed test.

Results
Changes over time
When comparing the 13 individual markets that were
surveyed at least once in both the 1990s and 2010s, one
market, Ramayana in Bogor, had more leopard cats for
sale in recent years and eight had fewer, and four had
an equal number. The statistical likelihood of this (1
increase, 8 decrease) when we expect them to remain
the same is small (sign test, p = 0.039). Recording
relatively large numbers of leopard cats (three or
more per survey) has become less common, showing
a sevenfold decrease (χ2 = 10.55, df = 1, p = 0.0012).
When comparing the eight markets that were surveyed multiple times in both periods, and enough
times to allow within market comparisons, we see
that only for Pramuka can we demonstrate
a signiﬁcant decline in numbers of leopard cats on
oﬀer although there is a clear downward trend for
Splindit in Malang as well (Table 2). The number of
zero detections vs. presence of at least one leopard cat
in these markets, diﬀers signiﬁcantly between periods
(χ2 = 16.34, df = 1, p = 0.00053), with three times more
zero detections in recent years.
Numbers and ages
Djuwantoko (1986) did not record any Sunda Leopard
Cats in trade in Central Java in 1985 or 1986, and only
from the 1990s onwards did we ﬁnd quantitative data
on this trade. In the 1990s, 109 cats were recorded, or
almost two per survey (Table 3). These were recorded
in 77% of the markets during 46% of the surveys.
When present, on average, 4.2 Sunda Leopard Cats
were recorded. Pramuka market in Jakarta, Pasty in
Yogyakarta and Splindit in Malang stood out as places
where leopard cats were traded in the largest numbers
and in the highest frequencies. No data on age were
available.
Between 2012 and 2018 we recorded 112 cats for
sale, or less than one leopard cat per two surveys. These
were recorded in 54% of the markets during 30% of the
surveys (Table 3). When present, on average, 1.5 cats

Table 2. Animal markets in Java and Bali surveyed for Sunda Leopard Cats Prionailurus javanensis in the 1990s and 2010s, indicating
survey eﬀort, number of surveys yielding records of leopard cats and total number of leopard cats observed.
Survey results
Number of markets (cats present)
Surveys (cats present)
Number of leopard cats
Cats per survey
Prominent markets: mean cats (total cats)

1996–1997
13 (10)
56 (25)
109
1.95
Pramuka, Jakarta: 8.8 (44)
Pasty, Yogyakarta: 5.0 (15)
Splindit, Malang: 1.8 (27)

2012–2018
28 (15)
251 (76)
112
0.44
Plered, Cirebon: 1.8 (9)
Jatinegara, Jakarta: 1.1 (35)
Sukahaji, Bandung: 0.9 (31)
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Table 3. Changes in number of Sunda Leopard Cats Prionailurus javanensis observed in animal markets in Java and Bali that were
surveyed multiple times in the 1990s and the 2010s; in most markets changes are not signiﬁcant.
City, market
Jakarta, Barito
Jakarta, Pramuka
Bogor, Ramayana
Yogyakarta, Pasty
Surabaya, Bratang
Surabaya, Turi
Malang, Splindit
Denpasar, Satria

1996–1997
median (range) surveys
0 (0–3) 3
7 (1–21) 5
0 (0–1) 7
4 (0–11) 3
2 (0–4) 4
0 (0) 4
2 (0–4) 15
0 (0) 2

2012–2018
median (range) surveys
0 (0–2) 25
0 (1–0) 16
0 (0–1) 3
0 (0–5) 6
0 (0–1) 4
0 (0) 4
0 (0) 3
0 (0) 8

MW-U
p-value
0.582
0.015
0.649
0.245
0.665
1.00
0.051
1.00

MW-U refers to the Mann–Whitney U test.

were recorded. The animal markets were leopard cats
are currently most commonly traded are Jatinegara in
Jakarta, Plered in Cirebon and Sukahaji in Bandung
(Figure 1). No trader specialised in selling leopard cats
and all were sold in shops that in addition oﬀered
a wide range of (protected, regulated and unprotected)
birds and other mammals. The majority of the leopard
cats (52/88, 59%) were young or very young; some
were so young that they had not yet even opened
their eyes. A smaller number (9/88, 10%) were classiﬁed as juveniles, and about a third were adult-sized
(27/88, 31%).
We checked for the entire period (1996–2018) if there
was a relation between survey eﬀort and the proportion of
surveys yielding leopard cat records, thus testing whether
or not surveyors had a preference for surveying markets
with relatively large numbers of cats. This could introduce a bias and preclude us from generalising the results
of these surveys. We did not ﬁnd such a relationship
(number of surveys vs proportion of surveys with leopard
cats present, Spearman rank correlation coeﬃcient,
rho = 0.0853, n = 18, p = 0.7364; proportion of surveys
with leopard cats present vs mean number of leopard cats
recorded: rho = −0.108, n = 14, p = 0.7122).

Combining all data and focusing on markets that
were surveyed at least twice, it is clear that there are
large diﬀerences in the prevalence of Sunda Leopard
Cats for sale, but that this does not follow a neat geographic pattern (Figure 1). In some markets such as
Sukahaji in Bandung, Splendit in Malang and especially
Plered in Cirebon, Sunda Leopard Cats were frequently
oﬀered for sale whereas the numbers were much lower
in Sukabumi or Denpasar.
In most of the animal markets we surveyed we
recorded at least once a Sunda Leopard Cat. The markets where we did not record them did not stand out
with regards of the absence of other protected wildlife
for sale, as invariably some protected species were on
oﬀer. For instance, protected langurs and other primates were frequently oﬀered in Taman Topi market
in Bogor in the 1990s and 2000s, and Depok in
Surabaya and Satria in Denpasar are both well-known
for its wide range of protected parrots for sale, in the
1990s, 2000s and at present. Table 4 gives data on the
frequency of protected wildlife for sale in four large
markets based on surveys conducted between 2012 and
2018. Protected primates are frequently present in
Jatinegara, Jakarta, and eagles and falcons, all of

Figure 1. The islands of Java and Bali, Indonesia, with the proportion of surveys (365 in total) that yielded records of Sunda Leopard
Cats Prionailurus javanensis in green. Large circles are cities that have been surveyed between 25 and 118 times, intermediate circles
between six and 24 times and small circles between two and ﬁve times.
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Table 4. Five easily identiﬁable protected species or species groups for sale in four animal markets in Java that sell Sunda Leopard
Cats Prionailurus javanensis showing that during every survey protected species are present. Presented are the proportions of
surveys that recorded these taxa and, in brackets, the total number of individuals recorded.
Market [surveys]
Protected species
Sunda Leopard Cat Prionailurus javanensis
Ebony Langur Trachypithecus auratus
Slow lorises Nycticebus
Kingﬁshers Halcyon, Todiramphus, Alcedo
Pittas Hydrornis, Erythropitta, Pitta
Eagles and falcons
Surveys with protected species present

Jatinegara, Jakarta
[33]
0.85 (35)
0.33 (11)
0.42 (258)
0.27 (11)
1.00 (175)
0.09 (6)
1.00

which are protected, are commonly oﬀered for sale in
Plered, Cirebon. Importantly, kingﬁshers and especially
pittas, again all protected, are present in large numbers
during most surveys, in blatant disregard of the law.
Monetary value
We obtained 37 ﬁrst quotes; corrected for inﬂation the
mean price of a leopard cat was US$47 (Figure 2).
Asking prices in the 1990s (mean US$24, range US
$8–48) were lower than in the 2010s (mean US$55,
range US$14–145) and the diﬀerence was signiﬁcant
(MWU, p = 0.015). In 2018, the asking price for purebred Persian, Himalayan or Ragdoll domestic kittens in
the animal market was similar to their wild counterparts (mean US$46, range US$21–120). In terms of
consumer spending power, using Jakarta as a guide,
over the study period a Sunda Leopard Cat could be
purchased for slightly more than a week’s salary (27%
of the recommended minimum monthly wage). In

Plered, Cirebon
[6]
0.83 (9)
0
0.50 (4)
1.00 (24)
1.00 (37)
0.83 (11)
1.00

Sukahaji, Bandung
[33]
0.61 (31)
0.06 (2)
0.03 (1)
0.55 (62)
1.00 (231)
0.33 (37)
1.00

Pramuka, Jakarta
[16]
0.06 (1)
0
0.31 (19)
1.00 (44)
1.00 (192)
0.25 (6)
1.00

2015 asking prices were comparatively high (37%)
whereas in 1999 they were unusually low (14%), most
likely due to an unusual high 34% increase in the
recommended minimum wage from 1998 to 1999.
Expressed as a proportion of Jakarta’s minimum
wage, there was no diﬀerence in asking prices between
the 1990s and 2010s (Figure 3).
Prices were dependent on availability, with higher
prices being asked in markets with fewer leopard cats
for sale, i.e. US$15 (range US$15–26, n = 5) vs US$49
(range US$34–90, n = 9). The diﬀerence is signiﬁcant
(MWU, p = 0.0014) demonstrating that rarity results in
a premium when setting prices. Based on average asking prices, corrected for inﬂation, the value of leopard
cats in the animal markets when indeed present (thus
excluding surveys that yielded no observations) was US
$110 in the 1990s, US$91 in 2009 and US$68 in the
2010s. This diﬀerence was largely driven by the fact
that even when present fewer individuals were oﬀered
for sale in later years.

Figure 2. Asking prices for Sunda Leopard Cats Prionailurus javanensis in animal markets in Java corrected for inﬂation showing
lower prices in the 1990s compared to the 2010s.
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Figure 3. Asking prices (mean ± s.e.m.) for Sunda Leopard Cats Prionailurus javanensis in animal markets in Java expressed as
a proportion of that year’s government recommended minimum monthly wage for Jakarta.

Discussion
General observations on the trade and who is
buying
We record a signiﬁcant and ongoing trade in Sunda
Leopard Cats in a large number of animal markets in
Java. In our survey about half of the known animal
markets in Java and Bali were included, and the inclusion of small, medium or large animal markets did not
diﬀer signiﬁcantly from what is present on these islands
(11: 8: 8 vs 23: 22: 9). Furthermore, most of the animal
markets included in our survey were visited multiple
times both in the 1990s and in more recent years. As
such, our survey should give a good and representative
overview of trade in Sunda Leopard Cats in this part of
the world. Compared to the 1990s, trade in recent years
involves smaller numbers and it is more common that
no leopard cats are recorded. While strong evidence of
a decline in the number of leopard cats for sale in the
markets is only available for one animal market, i.e.
Pramuka, in many markets we see fewer cats.
Importantly, we also documented a clear shift in the
trade in Sunda leopard cats: animals markets that were
important in the past are no longer so, whereas other
animal markets have gained prominence. Our observations in recent years conﬁrm surveys that were conducted in the markets previously (e.g. Atmojo 2002;
Anonymous 2009; Shepherd 2012). Economically, the
trade in Sunda Leopard Cats appears to be of minor
economic importance to the traders. They are bought
cheaply, require little additional investment from the
traders, and it appears that the species is largely used
as a novelty species, to draw in customers and to show
variety. The traders in general did not take proper care

of especially the leopard cat kittens, leaving them standing in the sun without cover, and providing them at best
with human baby formula milk. Similar to that observed
by Nash (1996) when referencing the songbird trade in
Java, both traders and customers do not have the expectation that the animals have a long life ahead of them
and appreciate their beauty for as long (or as short) as it
lasts. Several of the shops involved in the Sunda Leopard
Cat trade oﬀer many more high-end breeds of domestic
cats (Himalayan, Persian, Ragdoll). These, as a rule, are
taken much better care of, namely kittens are not taken
from their mothers at too early an age, and it is these cats
that generate the majority of revenue for the traders.
Wild Sunda Leopard Cats when bought at the animal markets are aﬀordable to a large portion of
Indonesian society. US$55 for a leopard cat equals
about 10 medium-sized cappuccinos at Starbucks (of
which there are 326 in Indonesia). When compared to
other animals that can be purchased in the animal
markets, Sunda Leopard Cats are comparable in price
to some of the most loved songbirds, such as Blackwinged Mynas Acridotheres melanopterus (Nijman
et al. 2018) but cheaper than others, e.g. laughingthrushes Garrulax spp. (Shepherd, Eaton, and Chng
2016).
The vast majority of people we observed in the
animal markets over the years are local (i.e. Betawi in
Jakarta, Sundanese in West Java, and Javanese in
Central and East Java) or Indonesian visitors from
other parts of the country. The only animal markets
where we regularly observe western tourists are Satria
market in Denpasar (where we did not record any
leopard cats for sale), Pasty market in Yogyakarta
and, very occasionally, Pramuka market in Jakarta.
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All communication in the animal markets is conducted in Bahasa Indonesia or local languages, and
all prices are quoted in Indonesian rupiah. There is
no indication that the trade in Sunda Leopard Cats in
the animal markets is to meet the international
demand. Over the last three decades Japan has
reported the import of two live wild-caught Sunda
Leopard Cats from Indonesia, whereas the USA
reported the import of 12 wild-caught Sunda
Leopard Cats from Indonesia to the CITES
Secretariat. All of these transactions were for commercial purposes and none of the exports were
reported by Indonesia, presumably as the species is
protected and commercial trade would violate
Indonesia’s protected species legislation.
Turnover and origin of Sunda Leopard Cats in the
markets in Java
The majority of Sunda Leopard Cats we observed were
still very young and should have been nursing with
their mother. Some were so young that their eyes had
yet to open. Adult cats were rarely present, and we are
conﬁdent that all were collected as litters in the wild.
Traders indicated that the number of leopard cats that
were sold in the markets was high, viz. 15 leopard cats
a month in Kembang market in Surabaya and 10 leopard cats a month in Splindit in Malang; with three
leopard cats present in Kembang and seven in Splindit
(Anonymous 1997), this translates to turnover of one
and three weeks. Given the conditions in the markets
(hot, dirty, lack of veterinary care, etc.) we feel that
many of the kittens would not have survived in high
numbers in these markets. With 52 animal markets in
Java (Nijman et al. 2018) and on average 0.44 leopard
cats oﬀered for sale per market, imposing a two-week
turnover result in an estimate of almost 600 Sunda
Leopard Cats being traded each year in Java.
Nursaid et al. (1997) identiﬁed Malang, Jember and
Banyuwangi (all in East Java) as catching regions for
Sunda Leopard Cats and Anonymous (2009) added
Wonosobo and Temanggung (both in Central Java).
Traders in Garut informed us that leopard cats were
caught in the nearby Pameungpeuk area. We received
no information that leopard cats were poached from
any region other than Java, or that any of them were
captive-bred. These data combined suggests that the
majority of leopard cats for sale in Java are of the
endemic Javan form (P. j. javanensis) and are poached
from the wild. While there is little information on the
status of Sunda Leopard Cats in Java in the wild, it is
clear that the trade in the animal markets acts as an
impediment to their conservation.

Shifts in trade networks and the value of
monitoring
Over time there were clear changes in the trade networks of Sunda Leopard Cats, with some markets gaining prominence, others oﬀering fewer animals, and
shifts from one city to another (Figure 4). In the
2000s, at a time when traders in Pramuka market still
oﬀered large numbers of protected mammals for sale,
other markets in Semarang, Surakarta, and Ambarawa
became more prominent and Jatinegara market in
Jakarta appeared on the radar of surveyors (in the
1990s Jatinegara was an insigniﬁcant market, selling
mainly birds and few mammals). The trade in Malang
was slowing down largely thanks to the eﬀorts of a local
non-governmental organisation (NGO; KSBK, later
ProFauna). In the 2010s relatively few protected mammals were oﬀered for sale in Pramuka market (now it
focuses mainly on songbirds: Chng et al. 2015) but
numbers in Jatinegara market continue to rise
(Nijman et al. 2014, 2017). Sukahaji in Bandung,
Barito in Jakarta and Plered in Cirebon are other prominent markets. Despite Sunda Leopard Cats being
present in Bali (Ross et al. 2015) we did not ﬁnd any
for sale in Denpasar during 10 visits.
It is worth exploring the proximate reasons for the
changes in the numbers of Sunda Leopard Cats in trade
and asking the question why in some markets but not
in others the species is now less prevalent in trade than
it was in the past. Three non-exclusive potential drivers
of the trade and the changes in trade over time are (1)
changes in availability of Sunda Leopard Cats because
of decline in numbers in the wild, thus aﬀecting the
supply, (2) changes within Javan society about what is
acceptable or desirable to keep as a pet, thus aﬀecting
demand and (3) increases or changes in law enforcement in the animal markets and towards private pet
owners, or an increase in intercepting trade chains and
thereby interrupting the supply.
Unfortunately, there are no data on the status of
Sunda Leopard Cats in Java, and other than the most
basic information on general geographic distribution
or presence-absence in selected areas little quantitative
data are available (Ross et al. 2015; Rode-Margono
et al. 2014; Shanida et al. 2018). Asking prices, even
when corrected for inﬂation, have increased over time,
but relative to spending power asking prices have
remained stable. This ﬁnding may suggest that supply
does not outstrip demand. On the other hand the
observation that prices are higher in markets with, on
average, fewer leopard cats for sale may be indicative of
an Anthropogenic Allee Eﬀect (Courchamp et al. 2006)
whereby the monetary value of wildlife increases as
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Figure 4. Shifts in prominence of individual animal markets over time for the sale of Sunda Leopard Cats Prionailurus javanensis.
Presented are the percentages of the total number of cats that were observed in various markets, with records from the 1990s (109
cats recorded during 56 surveys) indicated in light green, records from the 2000s (56 cats recorded during at least 77 surveys) in
dark green and records from the 2010s (112 cats recorded during 251 surveys) in black.

supply decreases. This then may suggest that demand
outstrips supply in selected areas. While Sunda
Leopard Cats at present are still commonly observed
in the Indonesian animal markets the human predisposition to place exaggerated value on rarity fuels disproportionate exploitation of rare species, rendering
them even rarer and thus more desirable (Courchamp
et al. 2006).
Little evidence either way suggests that societal
changes in the demand have had an impact on the
Sunda Leopard Cat pet trade in Java. There is no
evidence to propose that the number of animal markets

in Java, or the number of animals they trade, has
diminished over the last decades (Chng et al. 2015;
Nijman et al. 2017, 2018). Protected species are consistently present for sale in the animal markets, and
even in markets where relatively few Sunda Leopard
Cats were observed, numerous other easily identiﬁable
protected species are oﬀered for sale (Table 4). There
are clear shifts towards captive-bred rather than wildcaught individuals for some songbird species (Jepson
and Ladle 2009; Nijman et al. 2018) but not for mammals; indeed the trade in Sunda Leopard Cats comprises only wild-caught individuals. The attention that
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other Indonesian wild cats receive, such as Tigers
Panthera tigris, highlighting their conservation plight
and attempting to curb their trade, plays itself out at
a diﬀerent arena than where the trade in Sunda
Leopard Cats takes place. As such, we do not feel that
societal changes towards the conservation of for
instance tigers have aﬀected the trade in Sunda
Leopard Cats.
There is a persistent presence of protected species
that are openly oﬀered for sale in the Indonesian animal markets (Table 4; Figure 5) and enforcement
actions are very rare. Tritto and Sözer (2014) noted
that ‘the occasional raids on bird markets constitute
merely inadequate authoritative signals that usually do
not have any deterring eﬀect [on] poaching and other
illegal wildlife trade in the country’. Over the last four
years we tallied reports of 12 seizures made by the
Indonesian authorities where at least one of the

animals was a Sunda Leopard Cat (the total number
of leopard cats seized was 25). Only one of these
seizures was in an open animal market and one was
an interception of protected wildlife en route to such
a market. Five seizures were of pet leopard cats and one
of a leopard cat held without permits in a private zoo
in Bali. The other seizures were of Sunda Leopard Cats
oﬀered for sale online. One seizure was made in Bali,
four in Java and the remaining seven were on Sumatra,
Borneo and Madura. None of the seizures were
reported to be part of a coordinated or sustained eﬀort
to curb wildlife trade but were mostly chance encounters or were the results of the public reporting the
illegal sale of Sunda Leopard Cats online. We have no
data to suggest that any of the seizures led to the
successful prosecution of traders or owners. As such
there is no evidence to suggest that there has been
a sustained law enforcement eﬀort with respect to the

Figure 5. Sunda Leopard Cats Prionailurus javanensis for sale in animal markets on Java. Top, Kerkhof animal market in Garut,
bottom, Plered animal market in Cirebon.
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trade in Sunda Leopard Cats, either in the markets or
at diﬀerent points along the supply chain.

Priorities for reducing the impact of illegal wildlife
trade in animal markets
It is clear that the open trade in Sunda Leopard Cats in
Java and Bali is a potential impediment to their conservation. Far more attention needs to be given to
mainstreaming species conservation into broader policies and projects through collaborative engagement
with local stakeholders. Crucially, we must better
understand and manage demand. For this, a proper indepth and culturally sensitive understanding of both
the demand for many species and the most appropriate
interventions with which to inﬂuence and thereby
change the behavior of illegal wildlife consumers is
needed (Challender et al. 2014; Challender, Harrop,
and MacMillan 2015). Increased regulations, systematic
monitoring, and management requirements may be
viewed as increasing burdens on the Indonesian government, but this can be achieved not only through an
increase in funding, but also by strengthened institutions, improved capacity, and greater collaboration.
Reducing demand is a huge challenge, but if we are
to conserve species such as Sunda Leopard Cats, and
indeed other protected wildlife openly oﬀered for sale
in the animal markets in Java and Bali we urgently
require an intensive research eﬀort into consumer preferences, beliefs, social norms, and lifestyles to inform
and develop the most appropriate interventions (e.g.
Zhang, Hua, and Sun 2008). Research into examining
the social norms driving rule-breaking, procurement,
the symbolic value and meaning of public consumption, and the wider social function of these products
needs to be prioritised (Kahler and Gore 2012).
Focusing on animal markets, rather than a subset of
society as a whole, may give a better return on investment; after all, it is here where the animals are purchased, and it is here where potential customers
congregate. Interventions can also be focused on these
markets, e.g. by social marketing programs directed at
consumers and at their social and professional networks, and thereby addressing the root of the problem
directly (cf. Challender et al. 2014). With regards to the
trade in wildlife, culturally-speciﬁc patterns are evident
among diﬀerent ethnic groups, even within a country;
revealing such patterns is the foundation for developing appropriate interventions and management
(Nekaris et al. 2010). Crucially, if any interventions
are to be implemented, their successes and failures
need to be quantiﬁed, both in terms of compliance
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with existing regulations and also in terms of the buying or not buying of protected wildlife.
It is of vital importance that long-term monitoring
of wildlife markets takes place to understand ﬂuctuations in the supply and demand of imperilled wildlife.
To date, long-term monitoring has been lacking for
many regions and, when a monitoring system is in
place, it is often focused on charismatic species only.
Species currently listed as ‘Least Concern’ are not often
the focus of market surveys, yet when traded in large
numbers their populations can decline rapidly without
anyone noticing. It is therefore imperative that wildlife
trade is not only be monitored for species on the brink
of extinction, but instead also be monitored to aid
conservation action when population decline can still
be curbed. We encourage the design of large-scale
monitoring programs, which, in Indonesia may include
a wide range of animal markets that are then monitored regularly over long periods of time. Interviewing
traders and suppliers in the animal markets can provide insights into source populations, trade routes,
demand and price (e.g. Bušina, Pasaribu, and Kouba
2018). Such information can be applied to transforming the trade to become more sustainable or encourage
greater law enforcement.
Monitoring the illegal trade in wildlife in Indonesia
formally is tasked to the regional branches of the
Natural Resources Conservation Agency (BKSDA). In
practice however, most monitoring is done by local
NGOs and by some international NGOs that operate
in Indonesia. During our surveys we rarely, if ever,
encountered oﬃcers of the BKSDA in the animal markets. Conversations with traders conﬁrmed that the
presence of BKSDA staﬀ or staﬀ other government
agencies with enforcement powers is minimal. As indicated above, seizures of Sunda Leopard Cats (and
indeed other protected wildlife) in the animal markets
is minimal and there is no indication that those cases
where animals were seized were part of a sustained and
coordinated programme. To tackle this, the law enforcement hierarchy in Indonesia needs to be targeted to
persuade oﬃcials to convict wildlife traders that break
existing laws, and attention needs to be given to providing incentives for law enforcers to carry out their
duties with greater eﬃciency (cf. Nekaris et al. 2010).
We noted clear shifts in the presence and abundance of
Sunda Leopard Cats in the animal markets; these shifts
would not have been noted, or certainly would not
have been quantiﬁed, if not for the long-term monitoring that was conducted. In Indonesia, and indeed elsewhere, there is a constant need for new and diﬀerent
species to meet the demand for wildlife. This is true for
animals or plants that are used for medicinal purposes,
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for food, and for pets. At present, newly emerging
trends are often only picked up when there is
a signiﬁcant increase in trade or when, after a spike,
trade drops to low levels. Only through sustained monitoring can we capture the dynamics of the trade if and
when it happens. This deserves more attention, capacity, funding and recognition.

Note
1. In the list included with the 1973 legislation (SK
Menteri Pertanian No 66/Kpts/Um/2/193) and the
1999 legislation (PP RI Indonesia No 7, 1999) the
species is referred to as Kucing hutan / Meong congkok / Felis bengalensis; in the most recent revised
2018 legislation (P.20/MenLHK/SetJen/KUM.1/6/
2018) it is referred to as Kucing kuwuk / Prionailurus
bengalensis).
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