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ABSTRACT

Illegal wildlife trade is a criminal act of enormous value, almost equivalent to drug trafficking. One species vulnerable to being traded illegally
is the moluccan eclectus which has a high number of enthusiasts. Law enforcement in cases of illegal wildlife trade in Indonesia is difficult because
there is no standardization in calculating the economic value of wild animals. The economic valuation approach is one approach in quantifying the
economic value of wildlife. This study aims to analyze the economic value of moluccan eclectus based on the market price approach, analyze the
economic value of moluccan eclectus based on the maintenance cost approach, and compare the two approaches in the economic valuation of
moluccan eclectus. Data were collected by two methods, namely literature study and interviews. The literature study collects data in the form of
moluccan eclectus market prices circulating in the domestic and international markets. Meanwhile, interviews were conducted with managers of
conservation institutions at Siantar Zoo, Medan Zoo, Tasikoki Animal Rescue Center (PPS) Manado, Taman Mini Indonesia Indah Bird Park in
Jakarta, Kekewang Zoo in North Sulawesi, and Andy Hoo Captivity in East Java to obtain data on maintenance cost. Data analysis was carried out
quantitatively and qualitatively. The results showed that the economic value of moluccan eclectus based on the market price approach reached IDR
16,138,820/individual. Meanwhile, based on the maintenance cost approach, the economic value of moluccan eclectus reaches IDR
6,313,333/individual. Based on the accuracy of the results, both approaches have the same level of accuracy. Meanwhile, based on the effectiveness
and cost-efficient aspects of data collection and analysis, the market price approach is relatively better than the maintenance cost approach.
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INTRODUCTION

The illegal global trade in wildlife shows a fantastic
value, estimated at US$ 20 billion (Santos et al., 2011),
and is second only to drug trafficking (Rosen and Smith,
2010). In Indonesia, the illegal wildlife trade is very
vulnerable due to high demand from the Japanese,
European, and United States markets for countries in
Southeast Asia (Nijman, 2010; Rosen and Smith, 2010;
Baker et al., 2013). One species that is vulnerable to
being traded illegally is the moluccan eclectus. This
species is a type of parrot that is used as a pet with a high
number of enthusiasts and is traded in national and
international illegal markets (Widodo, 2005; Setiyani and
Ahmadi, 2020).

Law enforcement in cases of illegal wildlife trade in
Indonesia is difficult. One of the reasons is that there is
no standardization in calculating the economic value of
wildlife (Chardonnet et al., 2002). Currently, the
authorities already have guidelines in law enforcement
cases of crimes against wildlife, which refer to Law of
The Republic of Indonesia Number 5 of 1990 Article 40
paragraph (2), but the implementation has not been
maximized. This is because the regulation applies to all
cases without considering sanctions per species and per
individual animal. The regulation views every case
equally. Each case is subject to a maximum
imprisonment of five years and a maximum fine of IDR
100,000,000.00, so that generalizations occur for all
cases and are considered less effective.

The economic valuation approach is one approach
in quantifying the economic value of wildlife. Various
economic valuation approaches can be used, including
the market price approach and maintenance cost. The
result of the economic valuation is the economic value of
wildlife, which can be used as a basis for determining the
number of fines and lawsuits for crimes against wildlife,
especially illegal trade. The purpose of this study was to
analyze the economic value of moluccan eclectus based
on the market price approach, analyze the economic
value of moluccan eclectus based on the maintenance
cost approach, and compare the two approaches in the
economic valuation of moluccan eclectus.

RESEARCH METHOD

The research was carried out in two stages. The first
stage was carried out from January to March 2020 to
obtain data on maintenance cost. The second stage is
carried out from February 2021 to May 2021 to obtain
market price data. Data collection on maintenance cost
was carried out at Siantar Zoo, Medan Zoo, Tasikoki
Animal Rescue Center (PPS) Manado, Taman Mini
Indonesia Indah Bird Park in Jakarta, Kekewang Zoo in
North Sulawesi, and Andy Hoo Captivity in East Java.
Meanwhile, market price data was obtained through
searching articles from various sources, such as journals
and mass media.

Data were collected by two methods, namely
literature study and interviews. The literature study
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collects data in moluccan eclectus market prices
circulating in the domestic and international markets.
The literature study was conducted by tracing the market
price of moluccan eclectus obtained from the mass media
and journals. The second data collection method was
interviews with managers of conservation institutions at
Siantar Zoo, Medan Zoo, Tasikoki Animal Rescue
Center (PPS) Manado, Taman Mini Indonesia Indah Bird
Park in Jakarta, Kekewang Zoo in North Sulawesi, and
Andy Hoo Captivity in East Java. Interviews were
conducted to obtain data of maintenance cost.

Data analysis regarding the market price approach
is carried out based on the following formula:

AMPx = Thim mptmg oty

nx nx

¥ RHPxsnx

Z=a -
EF:'_ n
WAMP =
WMV = WAMP + (X1 + X2 + X3 + X4 + X5) x WAMP
Description:
AMPX = Average market price of X (x =
domestic or international)
WAMP = Weighted average market price
Xi = Market price i
n = Total data overall
nx = Total data of x market (x = domestic or
international)
WMV = Wildlife market value

X1, X2, ..., X5 = Weighting variable factors

The weighting variable factors used in this analysis
refers to the Ditjen PHKA (2012), presented in Table 1.

International market prices are converted first in
order to equalize the value of domestic and international
purchasing power. According to Rahutami (2011),
certain commodities tend to have the same price
worldwide when measured in the same currency. The

Table 1 Weighting variable factors of wildlife
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calculation is done using the ratio of domestic prices to
foreign prices. We use gasoline in our analyses because
gasoline is a common commodity used worldwide,
making it easier to convert. Conversion of animal market
prices in international market is calculated using the
following formula:

AxB

C

Description:
A = Animals price in location A in year t
B = Gasoline price in Indonesia in year t
C = Gasoline price in location A in year t
Meanwhile, maintenance costs are calculated using
the following formula:

BECi=a+b+c+d
T PC
n
ARC =
WEV=ARC=xY

Description:
a = Infrastructure/cage cost
b = Feed cost

¢ = Health maintenance cost

d =Wage of animal keeper

ARC = Average maintenance cost

RCi = Maintenance cost in institution i

n = Number of conservation institution

WEV = Wildlife economic value

Y =Total year of maintenance period

Both approaches to economic valuation will be
subjected to comparative descriptive analysis to
determine the best approach based on aspects of data
collection effectiveness, accuracy of results, and cost
efficiency of data collection.

No  Weighting Factors Description Score
1 Endemicity (X1) Endemic 1
Non Endemic 0
2 Conservation Status IUCN red list Critically Endangered (CR) 0,75
(X2) IUCN red list Endangered (EN)
IUCN red list Vulnerable (VU) 0,50
0,25
Minister of Environment and Forestry’s Regulation of the Republic of 0,25
Indonesia Number P.106/Menlhk/Setjen/Kum.1/12/2018
3 Icon (X3) Country 0,50
Province/District 0,25
4 World’s Heritage (X4)  World’s Heritage 0,50
Non World’s Heritage 0
5 Reproduction Easy 0
Difficulty Level (X5)
Difficult 0,75
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RESULT AND DISCUSSION

1. The Economic Value of Moluccan Eclectus Parrot
Based On Market Price Approach

The market price approach is obtained by tracing
the market price set in a transaction between the seller
and the buyer. Differences in location, time, and the
agreement between the seller and the buyer affect the
price of moluccan eclectus in the illegal wildlife market.
There are variations in the price of moluccan eclectus,
both in the domestic and international markets, which are
presented in Table 2. Price variations occur because they
are determined by the interaction of supply and demand
(Merwe et al., 2004).

Table 2 shows that the domestic price of moluccan
eclectus varies from the lowest of IDR 150,000 and the
highest of IDR 1,500,000 with an average domestic price
of IDR 707,143. Moluccan eclectus international prices
are more expensive than domestic prices. The lowest
price in the international market reached IDR 1,383,935,
and the highest price was IDR 32,298,750, with the
average international price reaching IDR 16,282,022.
The weighted average market price of moluccan eclectus
is IDR 5,379,607. Moluccan eclectus's highest price is
obtained from a search on one of the websites available
in the United States. This country is a large-scale
importer of legal and illegal wildlife, mainly from the

aves group (Eskew et al., 2020). Moluccan eclectus
allegedly arrived in the United States market by being
imported from the Philippines, where the Philippines is a
transit destination for parrots sent from the Maluku
Islands. The Philippines is among the top five countries
that export animals to the United States market (Wyler
and Sheikh, 2008).

The weighted average market price of moluccan
eclectus is then weighted by a weighting factor
consisting of endemicity, conservation status, icons,
world's heritage, and level of reproductive difficulty,
presented in Table 3. The moluccan eclectus is an
endemic species of the Maluku Islands (BirdLife
International, 2019), so it is given a score of 1 on the
endemicity aspect. According to the Minister of
Environment and Forestry’s Regulation (2018), the
moluccan eclectus is protected; it is given a value of
0.25. Based on the weighting factors in the form of icons
and the world's heritage, moluccan eclectus do not
include animals used as icons and the world's heritage so
that they are given a value of 0. The next weighting
factor is the level of reproductive difficulty. Moluccan
eclectus has a low reproductive rate (Heinsohn and
Legge, 2003), so it is given a value of 0.75. Based on the
consideration of the weighting factor, it was found that
the economic value of moluccan eclectus reached IDR
16,138,820.

Table 2 Price variations of moluccan eclectus in domestic and international market.

No Domestic Market

International Market

Domestic Price (IDR) Location  Year International Price (IDR) Location Year
1 150.000 Morotai 2018 1.383.935 Philippines 2021
2 400.000 Surabaya 2020 15.163.380 Thailand 2016
3 500.000 Manado 2016 32.298.750 United 2021
States
4 750.000 Jember 2017
5 800.000 Surabaya 2019
6  850.000 Malang 2020
7 1.500.000 Pasuruan 2021
Average of domestic market 707.143 ﬁ‘]\éfliz?e of international 16.282.022
Weighted average of market 5.379.607

price

Table 3 The economic value of moluccan ecelctus based on market price approach

Weighting Factors

No ’ i
Endemicity Conservation Status Icon Wo.rld 5 Level Of. R_e productive
Heritage Difficulty
1 0.25 0 0 0.75
Weighted average of both domestic and IDR 5.379.607

international market

3 Economic value of molucccan eclectus based on
market price approach

IDR 16,138,820
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Based on Table 3, it is found that the economic
value of moluccan eclectus is higher than all prices found
in the domestic market and mainly in the international
market. This economic value can be considered in
determining the value of the fine. Several countries have
implemented wildlife crime fines based on market value.
In Denmark, fines are two to three times market value
(Hvilsted and Buchholt, 2001), Italy is four to six times
market value (Cirelli, 2001), Spain is two to four times
market value (Barreira, 2001). In Indonesia, law
enforcement efforts are still not optimal, as indicated by
the low nominal fines imposed on perpetrators (Table 4).

Based on Table 4, most of the perpetrators of the
illegal trade in moluccan eclectus were sentenced to
inappropriate sanctions, so they did not provide a
deterrent effect. Based on the market price approach, the
nominal fine is still far below the moluccan eclectus's
economic value. In addition, Table 4 shows that prison
sentences and fines have not been determined as
punishments considering the sanctions per 1 individual
moluccan eclectus. For example, in the case that
occurred in Tidore in 2019 with 1 individual moluccan
eclectus and the case in North Halmahera in 2020 with 3
individuals moluccan eclectus, both perpetrators were
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sentenced to the same fine, which was IDR 5,000,000
each. Criminal sanctions in several countries show low
sanctions so that they are not able to provide a deterrent
effect for perpetrators and cause wildlife crime to
continue to occur (Sina et al., 2016)

2. The Economic Value of Moluccan Eclectus
Parrot Based on Maintenance Cost Approach
Wildlife conservation can be done in two ways,

namely in-situ and ex-situ. Ex-situ conservation is an

activity to conserve biological natural resources outside
their natural habitat and maintain genetic integrity

(Dulloo et al., 2010). Conservation institutions can

conduct ex-situ conservation, such as safari parks, zoos,

animal rescue centres, animal parks, and animal
rehabilitation centres. Conservation institutions that carry
out ex-situ conservation efforts certainly require funds to
be used to ensure animal welfare. Animal welfare is
closely related to the success of animal breeding (Poole
et al., 1999), so this aspect should not be neglected for
animals to remain sustainable. The cost of maintaining
parrots at each conservation institution is presented in
Table 5.

Table 4 Examples of some cases and sanctions of illegal moluccan eclectus trade

No Location Year Number of Animal Prison Length  Fine (IDR)
1 North Halmahera 2019 25 individuals moluccan eclectus and 3 other species 5 month 3,000,000
2 North Halmahera 2020 3 individuals moluccan eclectus and 3 other species 9 month 5,000,000
3 Tidore 2019 1 individual moluccan eclectus and 3 other species 4 month 5,000,000
4 Gresik 2020 4 individuals moluccan eclectus and 9 other species 6 month 10,000,000
5 Pati 2018 3 individuals moluccan eclectus and 2 other species 3 month 500,000

6 Tidore 2019 4 individuals moluccan eclectus and 2 other species 7 month 10,000,000
7 Sidoarjo 2018 3 individuals moluccan eclectus and 7 other species 6 month 2,000,000
8 Surabaya 2020 1 individual moluccan eclectus and 1 other species 12 month 1,000,000
9 Malang 2017 1 individual moluccan eclectus and 1 other species 6 month 2,000,000
10 Bandar Lampung 2019 2 individuals moluccan eclectus and 5 other species 18 month 50,000,000

Table 5 The economic value of moluccan eclectus parrot based on maintenance cost

Maintenance cost per individual per year in conservation institutions (x 1000)

Maintenance cost . PPS TMII Bird  Kekewa-ng Andy Hoo
No Siantar  Medan . . .

components Tasikok-i Park Zoo North Captivity East

Z00 Z00 .
Manado Jakarta Sulawesi Java

y  Insfrastructure/ 280 450 210 1,100 210 600

cage
2 Feed 7,200 7,200 2,400 3,600 2,400 2,400
3 Health maintenance 150 150 60 120 60 150
4 Wage of Animal Keeper 2,100 1,800 1,920 1,800 1,500 1,020
Total 9,730 9,600 4,590 5,620 4,170 4,170
Average (economic value based
on the total cost of maintenance 6,313,333

for one year)
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Components of maintenance cost include
infrastructure or cages, feed, health care, and animal
keeper wages. The results showed that the cost of
keeping moluccan eclectus varied at each location. The
cost of maintenance moluccan eclectus cages at PPS
Tasikoki Manado and Kekewang Zoo in North Sulawesi
is IDR 2,100,000 each, Siantar Zoo is IDR 2,800,000,
Medan Zoo is IDR 4,500,000, Andy Hoo's Captivity in
East Java is IDR 6,000,000, and TMII Bird Park is IDR
1,000,000. The highest nominal is found in the TMII
Bird Park, influenced by the size of the cage, which is
larger than other locations. In addition, cage enrichment
is also considered to be better than other locations.
Enrichment of the cage consisted of providing perches
(Sans et al., 2012; Ohara et al., 2015), providing sand
trays, vegetable materials, and hanging objects (Ohara et
al., 2015). Enrichment of cages requires costs, both in the
form of capital and management (Jones et al., 2020),
affecting the number of maintenance cost compared to
cages with little or no enrichment.

Based on the maintenance cost on the moluccan
eclectus feed component, it was found that the cost at
Siantar Zoo was IDR 7,200,000, Medan Zoo was IDR
7,200,000, PPS Tasikoki Manado was IDR 2,400,000,
Kekewang Zoo was IDR 2,400,000, TMII Bird Park was
IDR IDR 3,600,000, Andy Hoo Captivity in East Java
was IDR 2,400,000. There are similar costs incurred by
conservation agencies located close together, such as
Siantar Zoo and Medan Zoo in North Sumatra, and PPS
Tasikoki Manado and Kekewang Zoo in North Sulawesi.
This is influenced by the tendency of similar prices of
fruit and grains in adjacent areas. Most moluccan
eclectus feed on fruit and seeds (Rachmatika et al.,
2020). Overall, the maintenance cost of the feed
component shows a greater value than the other
components. Food is an energy source for growth,
reproduction, and daily activities (Cabana et al., 2017).

The next component of maintenance cost is health
care costs. The health aspect is one aspect that is very
concerned because it is related to animal welfare. The

3. Comparison of Market Price and Maintenance
Cost Approach
The calculation of the economic value of wildlife is
carried out using several approaches to obtain the best
approach based on the aspects of data collection
effectiveness, the accuracy of results, and the cost-
efficiency of data collection. Each approach has

cost at PPS Tasikoki Manado and Kekewang Zoo is IDR
60,000 each, while at TMII Bird Park is IDR 120,000.
The highest nominal is found at Siantar Zoo, Medan Zoo,
and Andy Hoo Captivity in East Java, which is IDR
150,000. The nominal issued for moluccan eclectus
health shows the lowest value compared to other
components such as infrastructure/cages, feed, and
animal keeper wages. This is because these costs are only
incurred at any time when the animal is sick, or its
prevention is routinely per unit of time.

The last component of maintenance cost is animal
keeper wages. The results showed that the wages of
moluccan ecletus keepers at Siantar Zoo were IDR
2,100,000/individual/year, Medan Zoo was IDR
1,800,000/individual/year, PPS Tasikoki Manado was
IDR 1,920,000/individual/year, TMII Bird Park was IDR
1,800,000/individual/year, Kekewang Zoo reached IDR
1,500,000/individual/year and Andy Hoo Captivity in
East Java was IDR 1,020,000/individual/year. The role of
the animal keeper is closely related to the relationship
and interaction between animals and humans (Carlstead,
2009), so that animal keeper is something that cannot be
separated from animal care. Animal keepers must have
high skills in caring for, improving welfare, and reducing
animal stress (Ward and Melfi, 2015).

Based on the consideration of four aspects, namely
infrastructure/cages, feed, health care, and animal keeper
wages, the moluccan eclectus's economic value is
obtained based on a maintenance cost approach. The
results showed that the economic value of moluccan
eclectus based on maintenance cost was IDR
6,313.333/individual/year. The economic value of
moluccan eclectuss is calculated within one year, which
is IDR 6,313,333. One year is when parrots reach
commercial, economic value as a traded commaodity and
reach maturity for reproduction. The magnitude of the
economic value based on the maintenance cost illustrates
that the moluccan eclectus is economically precious and
supported by its status as a protected species and is being
threatened due to illegal trade.
advantages and disadvantages, so researchers have the
right to determine which approach is more feasible to
choose (Scwermer, 2012). This study uses the market
price and maintenance cost approach to obtain a
comparison. The comparison of the two moluccan
eclectus economic valuation approaches is presented in
Table 6.

Table 6 Comparison of the two economic valuation approaches.

Economic Valuation Aspects
No Effectiveness of Data Accuracy of Cost-efficiency of Data
Approach . .
Collection results Collection
1 Market price Good Good Good
2 Maintenance cost Pretty good Pretty good Pretty good

31



Table 6 shows that the market price approach is a
better approach than the maintenance cost approach.
Based on the effectiveness of data collection and
analysis, the market price approach is considered easy
compared to maintenance cost because the data
collection process is not as complex as the maintenance
cost. The maintenance cost approach tends to be more
complex due to the large number of components being
assessed. In addition, the data collection process must
also be carried out carefully. This is because interviews
must be conducted with resource persons who are very
familiar with all the components of the required
maintenance costs.

Based on the accuracy of the results, the market
price and maintenance cost approaches have both
excellent accuracy. The market price approach is the
price agreed by the seller and the buyer, so the market
price is the actual value of moluccan eclectus, even
though the market value is carried out through illegal
trade. This absolute value makes the market price
approach as an approach that has a high level of
accuracy. Meanwhile, the maintenance cost are the actual

CONCLUSION

The value of animals circulating in the illegal
market shows a low value compared to the value based
on economic valuations. The economic value of
moluccan eclectus based on the market price approach
reaches IDR 16,138,820/individual. Meanwhile, based on
the maintenance cost approach, the economic value of
moluccan eclectus reaches IDR 6,313,333/individual.
Based on the effectiveness and cost-efficient aspects of
data collection and analysis, the market price approach is
relatively better than the maintenance cost approach.
Based on the accuracy of the results, both approaches
have the same level of accuracy.
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