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Abstract Informal movement of domesticated poultry and
wild birds is considered a major threat in terms of highly
pathogenic avian influenza (HPAI) H5N1 transmission
between birds and from birds to humans. However, the risk
of transmission from informal illegal poultry movement has
received little attention in Indonesia where human fatalities
are the highest in the world. This research investigated the
illegal movement of adult poultry between the islands of Java,
Bali and Lombok to determine the potential risk of HPAI
H5N1 transmission. The aim was to determine known origins
and destinations of poultry, estimated quantity and types of
birds, people involved and the drivers of illegal movement.
Transportation and handling methods and views on how to
minimise illegal movement were also investigated. In-depth
interviews were carried out with 71 key informants in Bali and
Lombok in 2009. East Java was the main origin of poultry
entering Bali, followed by Central Java and Lombok. Inter-
viewees estimated that over 10,000 village chickens, 500
ducks and 50 fighting cocks were brought into Bali per month
from all origins. However, there were significant discrepan-
cies with quarantine records indicating that the majority of

birds imported illegally are not detected. We conclude that
although informal illegal movement of poultry in Indonesia
poses a potentially high risk for potential HPAI H5N1 trans-
mission if birds are infected, much can be done to increase
surveillance, encourage reporting of sick birds, educate traders
about the risks and provide effective quarantine within an
appropriate cultural framework.

Keywords Livestockmovements . Highly pathogenic avian
influenza . Informal trade . Indonesia . Poultry . Illegal
movement

Introduction

Transportation of infected domesticated poultry and wild birds
is considered a major threat in terms of the transmission of
highly pathogenic avian influenza (HPAI) H5N1 between
birds and from birds to humans (Van Borm et al. 2005;
Kilpatrick et al. 2006; Van den Berg 2009). Most research
on HPAI H5N1 transmission and outbreaks has been associ-
ated with commercial poultry production and legal movement
between formal markets (Van Kerkhove et al. 2009; Sanchez-
Vizcaıno et al. 2010; Biswas et al. 2011; Desvaux et al. 2011;
Fourniéa et al. 2013).

Less is known about the risks associated with informal
movement of live poultry or wild birds, should they be infect-
edwith the HPAIH5N1 virus (Van den Berg 2009;Wang et al.
2010). Informal movement or trade can mean movement that
takes place without having formal documentation but is still
allowed by the law (e.g. village to village). Illegal movement,
on the other hand, is informal trade that is against the law or
regulation. Van den Berg (2009, p. 96) describes illegal trade
as BThe illegal importation of animals and their products
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includes all attempted third-country importations at
places other than border inspection posts, and importa-
tions ‘under cover’ at inspection posts to evade normal
import requirements^.

In Southeast Asia, informal illegal movement of domesti-
cated poultry, fighting cocks and wild birds is extensive
(Van den Berg 2009). This illegal movement poses a high risk
of HPAI H5N1 transmission due to the high poultry numbers
being transported and housed together, and the lack of
biosecurity measures (Rappole and Hubálek 2006;
Van Kerkhove et al. 2009; Wang et al. 2010). While the
drivers of illegal movement of poultry are mostly economic,
they can also be social and cultural. Live chickens, ducks and
turkeys are often exchanged between owners for breeding,
fattening, showing or consumption (Ramdas 2009; Alders
et al. 2014). In many countries, poultry are used for ceremo-
nial or religious purposes with high-demand periods during
festival and wedding events (Aklilu et al. 2007; Van Kerkhove
et al. 2009; Wiratsudakul et al. 2014). For example, Van
Kerkhove et al. (2009) found a remarkable increase in live
poultry trading reported in Cambodia via market sellers and
middlemen in the weeks prior to the Chinese and Khmer New
Year festivals. Most of the human cases of HPAI H5N1 and
approximately half of the domestic poultry outbreaks in
Cambodia had occurred between these two annual holidays.

HPAI H5N1 has been prevalent in Indonesia since 2003,
resulting in 195 cases of human infection of which 165 have
been fatal mostly in Java but also on the islands of Sumatra,
Sulawesi, Bali and Lombok (WHO 2014). Poultry outbreaks
have occurred in all but one of the 34 provinces in Indonesia,
and these have had significant social and economic impacts to
poultry producers and the industry (Hartono 2004; Rushton
et al. 2005; Basuno et al. 2010; Alders et al. 2014).

The entry and spread of HPAI H5N1 in Indonesia con-
tinues, most likely via both legal and illegal movement of
infected poultry, despite control programmes focused on
movement regulations, culling and vaccination (Thornton
2008; McLeod et al. 2009; Naysmith 2014). The regional
governor decree no. 71 and decree from the Directorate Gen-
eral of Livestock Production no. 17/Kpts/PD 640/F/02.04
both state that adult birds are not allowed to be transported
from infected to non-infected areas and that between prov-
inces, only day-old chickens (DOC) are allowed to be moved
(MOA 2004). The only province to have experienced very
few, small outbreaks and to remain largely HPAI H5N1 free
is Nusa Tenggara Timor or NTT (the far eastern islands of
Flores, Sumba, Alor andWest Timor). This province has strict
adherence to the governor decree, strong collaboration and
political will between government and the poultry industry
in NTT, and education programmes. There is limited incentive
for illegal movement of poultry into NTT as there are few
social ties with neighbouring provinces and local production
meets demand (Geong and Toribio 2012).

As in other countries, there has been considerable research
on the risks of formal poultry movements in Indonesia via
market chains and live-bird markets in terms of HPAI H5N1
transmission (Rushton et al. 2005; Thornton 2008; McLeod
et al. 2009; Naysmith 2014). These studies have shown that
biosecurity measures such as separating sick birds,
disinfecting areas and wearing protective clothing are often
inadequate at live-bird markets (Thornton 2008; Forster
2009; Naysmith 2014). However, the risk of HPAI H5N1
transmission via informal illegal movement in Indonesia has
received less attention due to the inherent difficulties in data
collection.

Informal illegal movement can occur at or outside
official Indonesian ports where authorities may be absent
or they do not detect poultry so they cannot observe the
health status of live poultry. In addition, people may be
reluctant to report sick birds or illegal movements for
fear of penalties or restrictions (Barennes et al. 2007;
Schiffer et al. 2008). Illegal movement of adult birds is
often facilitated by bribes, adding another layer of com-
plexity to investigations. Cognisant of these potential
constraints, we embarked on a study to investigate the
illegal movement of adult poultry between the islands of
Java, Bali and Lombok to determine the potential risk of
HPAI H5N1 transmission. The aim was to determine the
known origin and destinations of poultry, the estimated
quantity and types of birds, the people involved, the
drivers of informal illegal movement, the nature of trans-
portation and handling of poultry and views on how to
manage illegal movements.

Methods

The research was approved by the Murdoch University Hu-
man Research Ethics Committee, Perth, Western Australia.
The study was carried out on the islands of Bali and Lombok
in Indonesia during 2009 (Fig. 1).

In-depth interviews were conducted with 71 key infor-
mants, 38 interviewed in Bali and 33 in Lombok. The key
informants were quarantine staff, provincial and district live-
stock staff, port officers, policemen, collectors and traders,
and local leaders of villages with high HPAI H5N1 risk based
on occurrence of outbreaks and close proximity to locations
where inter-island adult bird movements are likely to occur.
Snowball sampling was applied to identify key informants
who could provide data and information on informal bird
movements (Lewis-Beck et al. 2004). The snowball sampling
method, a standard social research technique, starts with se-
lection of informants known for their expertise. They are then
asked to suggest others who can provide relevant information
and so on, in the quest to obtain comprehensive information
(Noy 2008).
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In-depth interviews were selected as the most appropriate
technique to get comprehensive information on illegal move-
ment activities due to the opportunity to build relationships
and ensure confidentiality (Marshall and Rossman 2006;
Babbie 2011). Observations were also carried out at official
and non-official ports and quarantine offices to verify re-
sponses or pick up any unexpected activities.

Table 1 summarises the distribution of key informants
interviewed in Bali and Lombok according to their profession-
al background.

The sites purposively selected for inclusion in this research
were areas on the islands of Bali and Lombok where inter-
island movement of adult birds is likely to take place (Fig. 2).
Three areas were selected in Bali, namelyGilimanuk (western
part of Bali, close to Banyuwangi, East Java), Celukan
Bawang (northern part of Bali) and Padangbai (eastern part
of Bali, connecting to Lombok). In Lombok, three areas were
selected, namely Labuan Lombok and Labuan Haji (two

harbours at the eastern part of Lombok—connecting Lombok
and Sumbawa) and Pelabuhan Lembar (western part of
Lombok, connecting Lombok and Bali).

An interview guide was constructed to obtain information
on the known origin and destination of poultry movements,
the estimated number and adult poultry involved, transport
and handling of birds during transportation, people involved,
drivers of illegal movement and views on how to minimise
illegal movement. Secondary data was also obtained from the
quarantine office in Bali on numbers of birds caught, rejected
and eradicated.

Results

Origins and destinations of informal illegal movement

Six places of origin for illegal movement of birds into Bali
were identified by key informants in the study (Table 2). East
Java was nominated as the main origin including Madura (an
island with several districts near Surabaya, the capital city of
East Java province), Probolinggo, Jember and Banyuwangi
(districts closest to Bali). The other two origins of adult birds
mentioned were Lombok and Central Java (Yogyakarta). Des-
tinations for each of the origins are shown in Table 2 and
graphically in Fig. 3 to give a sense of distances and direction.
All routes from Java go through the main port of Gilimanuk
(Fig. 2).

Figure 3 shows the direction of poultry movements be-
tween origin and destinations according to key informants.
Despite the claim by all government staff in Lombok that there
was no illegal movement from Lombok to Bali and vice versa,
Bali key informants identified Lombok as a place of origin
and destination of illegal movement of birds. Two illegal
movement cases from Lombok were observed during the
study. One case observed was at the arrival gate of Jakarta
airport, where a person brought a fighting cock from Lombok

Table 1 Key informants interviewed in Bali and Lombok

Profession Bali Lombok

n % n %

Provincial and district livestock staff 7 18.4 9 27.3

Quarantine officers 6 15.8 6 18.2

Police 2 5.3 7 21.2

Sea port office 1 2.6 2 6.1

Village leaders 3 7.9 9 27.3

Farmers (poultry producers) 8 21.1 0 0

Collectors 6 15.8 0 0

Vendors 5 13.2 0 0

Total 38 100 33 100

Note: poultry producers, collectors and vendors were not interviewed in
Lombok as there were no villages or markets with AI outbreaks at the
time

Fig. 1 Location of Bali and
Lombok in Indonesia
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to Jakarta on the plane but was not arrested. Another case
was found where a ferry passenger brought a songbird
from Lombok to Bali.

Estimated types and numbers of birds

Bali key informants estimated that the total number of adult
birds brought into Bali per month was 11,345 (378 per day)
from all origins. Lombok key informants believed that illegal
movement of birds into Bali was very minor, so they did not
offer estimates. As a Lombok quarantine officer said Bthere is
no live adult poultry transported to Bali from Lombok or from
other provinces to Lombok since the provincial government
bans the transportation of adult poultry .̂ However, some
Lombok informants at the live-bird markets and villages stat-
ed that some fighting cocks were likely transported to Bali by
traders in Mataram but they were unwilling to give estimates
or name the traders.

The majority of birds brought over were kampong chickens
(local village chickens) and ducks estimated at more than 10,
000 chickens and around 500 ducks (Table 3). This is due to
the high demand in Bali for kampong chickens and ducks for

ceremonial purposes, particularly during Hindu festivals. Or-
namental birds are also brought into Bali because of the high
demand for pet birds (Table 3). Illegal movement of
muscovies and fighting or ornamental cocks is not as high
according to key informants.

Number and types of adult birds from Java caught
by quarantine at Gilimanuk, the main entry port
from Java

In contrast to the estimates above, data provided by the
Bali Quarantine Office showed that from January 2008
to March 2009 (over 14 months), only 8500 birds (610
per month or 1.8 birds per day) were caught at the main
entry port of Gilimanuk as shown in Table 4. According
to the official data, fighting cocks are the most domi-
nant type of bird caught at 192 per month, indicating
that interviewees severely underestimated fighting cock
numbers. The highest number of fighting cocks is
caught during March due to the peak demand for fight-
ing cocks in Bali at this time. The second highest num-
ber of birds caught is ornamental birds, mostly from
Jombang (East Java) and Yogyakarta (Central Java).

The numbers of ducks, kampong chickens and broilers
reported as caught at Gilimanuk ports were less than those
of fighting cocks and ornamental birds. The suspected reason
for this is the higher value of fighting and ornamental birds
which command a higher penalty price and the illegal nature
of the fighting cock industry.

According to the key informants at the Bali Quarantine
Office, people with caught birds are arrested then birds are
either rejected or eradicated. The quarantine officers conduct
a rapid test to check if the birds test positive for HPAI. If found
to be positive, then the birds are detained at a certain place

Table 2 Identified origins and destinations of adult poultry

Origin (Java, Lombok) Destination (Bali)

Banyuwangi, East Java Beringkit, Klungkung, Bali

Probolinggo, East Java Denpasar, Bali

Madura, East Java Seririt, Singaraja, Bali

Jember, East Java Beringkit, Denpasar

Yogyakarta, Central Java Beringkit, Denpasar

Lombok Tabanan, Klungkung and Karangasem

Fig. 2 Location of key
informants
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near the port to be eradicated. Eradication is witnessed by
police, village heads, community leaders and the quarantine
staff and reported in local newspapers. If the birds caught do
not test positive for HPAI, the birds are returned to the owners
or traders but they are not allowed to enter Bali.

Table 5 reveals actions taken by the Bali Quarantine Office
regarding caught birds during July 2008 to March 2009.
About 2701 birds (including fighting cocks, ornamental birds,
muscovies and ducks) or 48 % of birds smuggled were erad-
icated, while the rest were rejected.

The highest number of ducks caught and eradicated
was 792 in August 2008, coming from Banyuwangi in
East Java. Muscovies also attract illegal movement ac-
tivity into Bali as the prices are quite good due to the
high demand for ceremonial activities and for Balinese
dishes. The seizure of broilers and spent layers by
Quarantine also shows that birds most likely produced
by commercial producers for normal consumption are
illegally brought into Bali, a point not mentioned by

key informants who discussed principally kampong
chickens and ducks which are more common.

Given that the reported number of caught birds is
only 5 % of the estimated number of adult birds
brought into Bali by the key informants, it can be con-
cluded that the majority of birds are not detected by the
Sea Port Authority and Quarantine Offices. Reasons
given by the Bali quarantine staff interviewed were lack
of personnel to run 24-h inspections at the port, diffi-
culty in seeing at night and lack of time for proper
inspection of all vehicles. One interviewee explained
that when vehicles pass the checkpoint, it is common
practice for the gate inspector to only Bask the drivers
what they are bringing and check the driving license. If
we perform strict inspections of buses and trucks, the
drivers and passengers dislike the delays and it creates
traffic jams^.

Table 4 Number and types of adult birds caught by quarantine at
Gilimanuk (January 2008–March 2009)

Types Total number Average number per month %

Fighting cock 2688 192 31.7

Ornamental birds 2209 158 26.0

Duck 872 62 10.3

Broiler 859 61 10.1

Kampong chicken 782 56 9.2

Muscovies 760 54 8.9

Spent layer 300 21 3.5

Ornamental cock 14 1 0.2

Geese 3 0.2 0.04

Total 8487 610 100

Source: Bali Quarantine Office, 2009

Table 3 Estimated numbers and types of birds brought into Bali from
all origins (N=38)

Types Estimated average
number per month

%

Kampong chicken 10,610 93.5

Duck 500 4.4

Variety of birds
(songbirds, ornamental for pets)

120 1.1

Muscovies 60 0.5

Fighting cock 50 0.4

Ornamental cock 5 0.04

Total 11,345 100

Fig. 3 Direction of adult poultry
movements between Java, Bali
and Lombok
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People involved in illegal movement of adult birds

Bird collectors1 were the most commonly mentioned peo-
ple involved in informal illegal movement, followed by
vendors and ordinary household members (Table 6).
Others mentioned were bird fanciers, fishermen and truck
drivers. According to key informants, collectors and ven-
dors2 bring larger numbers of birds into Bali while bird
fanciers and truck drivers bring only a few birds as they
do it for a hobby only.

Drivers of illegal movement

The main driver of illegal movement into Bali according to
most Bali key informants was the high demand for particular
types of birds (e.g. kampong chicken with certain colours and
fighting cocks) (Table 7). Due to the high demand, the illegal
movement leads to making a good profit, as mentioned by
24 % of the key informants. The other drivers stated by infor-
mants were Bdoing illegal movement to earn a living,^ Bdesire
to have different type of birds, such as ornamental birds^ and
Bto avoid tax^.

Transportation and handling of birds during informal
movement

According to almost half of the Bali key informants, mo-
torbikes are the main transportation for informal move-
ments whether legal or illegal (Table 8). However, some
informants noted that boats are used first to transport adult
birds to the targeted shores or beaches or villages nearby
Gilimanuk and Celukan Bawang ports. There are persons

1 Collectors refer to the persons who collect chickens and
ducks from all sectors of the poultry industry. The collector
will either pick up chickens from farms on the way to the live-
bird market or collect birds at a central point of collection.

Table 6 People involved in bird illegal movement into Bali (N=38)

People involved Number of mentions %

Collectors 20 52.6

Vendors 6 15.8

Household member (non-commercial) 6 15.8

Bird fanciers 1 2.6

Fishermen 1 2.6

Truck drivers 1 2.6

No idea 3 7.9

Note: Lombok respondents did not answer this question since they main-
tained that illegal movement did not occur from Lombok to Bali

2 There are two types of vendors: a permanent with a stall at
the market and a mobile one. The mobile vendors usually
move from one market to another in order to buy and sell
birds.

Table 5 Action taken by the Bali Quarantine Office for caught birds (July 2008–March 2009)

Action taken by Quarantine Office 2008 2009 Total

Jun Jul Aug Sept. Oct Nov Dec Jan Feb Mar

Arrested 363 1812 1216 1070 18 27 216 41 262 554 5579

Rejected 2 1406 411 869 18 1 0 3 0 168 2878

Eradicated 359 406 805 201 0 26 216 38 262 386 2701

Source: Bali Quarantine Office, 2009

Table 8 Transportation of adult birds (N=38)

Transportation type Number of mentions %

Motorbike 18 47.4

Bus 8 21.1

Truck 7 18.4

Open van 3 7.9

Boat 2 5.3

Note: Lombok respondents did not answer this question since they main-
tained that illegal movement did not occur from Lombok to Bali

Table 7 Drivers of illegal movement of birds into Bali (N=38)

Drivers of illegal movement Number of mentions %

High demand 18 47.4

Good profit 9 23.7

Earning a living 6 15.8

Getting different types of bird 2 5.3

Avoiding retribution/tax 1 2.6

No idea 2 5.3

Note: Lombok respondents did not answer this question since they main-
tained that illegal movement did not occur from Lombok to Bali
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then waiting to relay birds by motorbike. The second most
used modes of transportation mentioned were bus and
truck. According to quarantine staff interviewed, some
people hide the birds under the bus seats or in the bus
toilet or put the birds in boxes covered with other things
to camouflage the birds.

When asked about the main ways of handling adult
birds, about half the Bali informants said that bamboo
baskets were the most common while others mentioned
birds being roped onto the motorcycle. Another han-
dling method is to put the birds into small boxes or
sacks as shown in Table 9. However, these are common
forms of handling poultry in both formal and informal
movements.

Perceptions on how to manage illegal movement activities

Most Bali informants said that law enforcement is very impor-
tant for managing illegal movement of poultry. However,
since illegal movement makes money for people and since
there is no punishment or hard sanctions against smugglers,
they feel powerless to strictly enforce the law. A few key
informants felt that more information about the danger of
HPAI H5N1 was needed as well as better coordination
amongst institutions, such as the Quarantine Office, Water
Police or Sea Port Officer (Table 10).

Discussion and conclusions

The informal illegal movement of poultry from Java to Bali
was readily identified by 92 % of Bali informants despite the
2004 ban on live-bird movements other than day-old chickens
(DOC). This finding indicates that illegal movement of birds
into Bali is driven by profit incentives from bird sales and the
high demand for particular types of birds in Bali. The price
difference between bird source and destination is an important
contributor. For example, in East Java, the price of a small
kampong chicken ranges from IDR 8000–10,000 while in
Bali it rises to IDR 10,000–15,000 for a collector and IDR
18,000–25,000 for a vendor or customer, depending on the
bird colour and time of year (normal or religious festival).
Forster (2009) describes even higher price differentials
for chickens between other provinces and for ducks.
Van Kerkhove et al. (2009) and Obi et al. (2009) also reported
price differentials as key drivers of illegal movement of poul-
try into Cambodia and Nigeria.

Our findings also revealed that the majority of birds
imported illegally are not detected by the Sea Port Authority
and Quarantine offices. Reasons for the lack of surveillance
appear to be lack of personnel, time and willingness to com-
prehensively find and survey all poultry so a sample approach
is used. There appears to be reluctance by officials to disrupt
the traffic or penalise traders. From aWestern perspective, this
may seem ineffective, but in many developing countries, the
political and social imperatives are to maintain harmony in
society (Barennes et al. 2007; Forster 2009). For government
officers on relatively low incomes, the temptation of taking
bribes and collusion with traders is omnipresent. Such behav-
iours might also explain why there were discrepancies in the
types of birds reported to be brought across and those caught.

Chickens and ducks are very important for Balinese cere-
monies, so the demand will continue as part of traditional
culture (Forster 2009). For the most popular birds such as itik
jambul (Jambul duck) or Bwhite duck^, local Balinese farmers
could be encouraged to rear more of these kinds of birds with
supporting regulations and facilities. However, commercial
operations would have to be able to adopt good bio-
security practices to avoid contamination and outbreaks
(Guerne Bleich et al. 2009). Even so, if Javanese farmers
can continue to produce poultry at a lower cost, then it will
be difficult for Balinese farmers to compete and the illegal
movement will persist. Therefore, reducing the risk of HPAI
H5N1 transmission relies primarily on better surveillance,
testing and reporting of sick birds by farmers, communities,
traders, quarantine staff and vendors (Schiffer et al. 2008;
Azhar et al. 2010; Wiratsudakul et al. 2014).

Most key informants recognised the need for more effec-
tive regulation to monitor bird movement into and out of the
province, and detect sick birds. Increased surveillance activi-
ties would be required at every port in Bali and Lombok in

Table 9 Handling of adult birds (N=38)

Bird handling Number of mentions %

Bamboo basket 17 44.7

Roped and hung in motorbike 14 36.8

Small box 3 7. 9

Sack 2 5.3

No idea 2 5.3

Note: Lombok respondents did not answer this question since they main-
tained that illegal movement did not occur from Lombok to Bali

Table 10 Perceptions on how to manage illegal movement (N=38)

Perceptions on how to manage
illegal movement

Number of
mentions

%

Law enforcement 31 81.6

More socialisation of HPAI H5N1 3 7. 9

Better coordination amongst
involved institutions

1 2.6

No idea 3 7.9

Note: Lombok respondents did not answer this question since they main-
tained that illegal movement did not occur from Lombok to Bali
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order to monitor illegal movement of birds from East Java to
Bali and from Lombok to Bali. According to Sims (2012),
surveillance programmes in most countries where HPAI
H5N1 infection is endemic are heavily dependent on donor
funding, and there are no guarantees that the funding will be
provided for this purpose in the future. Therefore, surveillance
needs to go beyond virus collection to address the sociology
of illegal movements and to work with, not against, poultry
traders (Naysmith 2014). For example, the frequent occur-
rence of poultry deaths in Indonesia means that it is considered
normal and it is difficult for traders or farmers to determine if
sickness or mortality is due to HPAI H5N1 or something else
(Guerne Bleich et al. 2009; Alders et al. 2014). Fear of author-
ity, possible penalties and lack of compensation can also in-
fluence people’s willingness to report suspected HPAI cases
(Barennes et al. 2007; Schiffer et al. 2008).

Regulatory measures such as rules, surveillance and penal-
ties have been more effective when developed in consultation
with traders and farmers (Barennes et al. 2007; Azhar et al.
2010). Such a system would rely on building trusting relation-
ships between health officials and traders to allow confidence
in reporting. Further research is needed into the capacity and
willingness of stakeholders to adopt such an approach.

We conclude that illegal movement of poultry in Indonesia
poses a high risk for potential HPAI transmission due to the
high numbers and variety of birds being smuggled, the lack of
surveillance at ports and the lack of law enforcement. How-
ever, much can be done to increase surveillance, encourage
reporting of sick birds, educate traders about the risks and
provide effective quarantine within an appropriate cultural
framework.
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