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Mercury 
reduction 
and 
elimination 
in Indonesia

Global -> Minamata Convention
As of 2024, 148 countries, including Indonesia, 
are parties to the Convention.

Indonesia ratified the Minamata Convention on 
mercury in 2017

Political commitment: 
- Law No. 11/2017
- Presidential Regulation 21/2019 NAP to 

reduce and eliminate mercury
- MoEF regulation No. P81/2019 to 

implement



Research Objective

Assessment of 
Mercury 
Levels on 
Marine Fish

Impact 
Analysis

Health Risk 
Evaluation

Recommendations 
to policy makers 
for mitigation 



ASGM Hotspot near National Park
ASGM in City/Regency
Coal Fire Power Plant
Oil and Gas Refinery
Industrial Areas

Map Link

https://www.arcgis.com/apps/View/index.html?appid=101772948797419dbbc46edc222850ef&extent=89.4971,-17.4747,149.5264,10.1004


Sampling locations
8 out of 38 provinces 

of Indonesia (2023)
Sample size = 87



Mercury pollution in Indonesia: previous studies 

All three major 

compartments are 

well above mercury 

safety thresholds 



• Marine fish samples: barracuda, tuna fish, snapper, etc. Also, 
some fish that mainly consumed by the local people (n=248)

Methodology: 
Marine Fish Sampling and Hg Analysis

Fish Muscle Tissues

ICP-MS -> THg Analysis

Impact Analysis
- Correlation

- EWI 
- THQ

Health Risk Analysis -> MSCQ Analysis
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Results: fish weight vs THg content 
The results of this monitoring indicate 
the presence of Hg contamination in 
fish, especially in muscle tissue. 

The Hg content in several species 
showed varying values, and the Hg 
content was positively correlated 
with fish weight (R2=0.62, p<0.05) 

Indicating bioaccumulation of 
mercury occur in the marine fish 
samples

Heavier fish tends to have higher mercury content



Hg in marine fish exceeding the safe level
There are some fish that has reached or
exceeded the permissible limit (permissible
limit 0.5 mg/kg (WHO 1990):

● Lethrinus sp. or snapper (West Sumatra)
● Sphyraena putnamae or barracuda

(Lampung)
● Megalaspis cordyla or tengkek fish

(Jakarta),
● Caranx sexfasciatus or pompano fish

(North Sulawesi),
● Gymnocranius grandoculis or white

snapper and Lutjanus campechanus or
red snapper (West Nusa Tenggara)
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Estimated Weekly Intakes (EWI) Analysis

The highest EWI value, up to 3.0 times the
PTWI (Provisional Total Weekly Intakes) value
(THg 4.0 µg/kg.week) Gymnocranius
grandoculis fish species is known locally as
White Snapper in West Nusa Tenggara.

EWI helps to assess whether the intake of a
contaminant exceeds safe levels established by
health authorities.

15 out of 87 fish species 
has EWI>PTWI
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If THQ > 1, there is a potential health
risk from the contaminant; if THQ < 1,
the risk is considered negligible

Total Hazard Quotient (THQ) Value

THQ is a risk assessment metric that
quantifies the non-carcinogenic health
risk posed by exposure to a hazardous
substance over a specified period.

30 out of 87 fish species 
have THQ>1
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Per capita fish consumption in Indonesia 2011-2031

Fish consumption per capita in Indonesia from 2011 to 2021, 
with estimates until 2031 (in kilograms)
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Description: As of 2021, each individual in Indonesia consumed approximately 35.26 kilograms of fish. The fish consumption per capita in Indonesia was forecast to slightly increase by around 0.15 kilograms per capita in 2031. In general, the consumption per capita 
is estimated to be subject to fluctuation over the following years. On the other hand, consumption per capita of other commodities in Indonesia, such as wheat and corn, was also estimated to have a relatively stable growth over the next years. Read more
Note(s): Indonesia; 2011 to 2021; *Forecast. Figures have been rounded. The source does not provide a publication date. Release date was date accessed. Read more
Source(s): OECD 

Average Fish Consumption 
in the last 10 year

33.85 kg/year

Average Fish Consumption 
in the upcoming 10 year

35.51 kg/year

Roughly, in 2024, the fish 
consumption will be 

97 grams/day

http://www.statista.com/statistics/1225355/indonesia-fish-consumption-per-capita
http://www.statista.com/statistics/1225355/indonesia-fish-consumption-per-capita


Maximum Safe Consuming Quantity (MSCQ)

MSCQ indicates the maximum amount of a 
contaminated food item that can be safely 
consumed without exceeding the reference dose 
of the contaminant.

This index shows that the higher the Hg content
in a fish species, the lower the consumption limit 
of the fish. 

If the average daily consumption in Indonesia is 
97 g/day, then several fish in the graph that have 
an MSCQ value below 50 g/day are fish that tend 
to have a high potential for transferring mercury
to people who eat the fish. 12 fish species from 8 provinces in Indonesia



MSCQ Analysis (cont)
MSCQ levels of fish ≤50 g/day
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Proposed design for biomonitoring plan



Future Recommendation

Regular monitoring is a must to identify the potential for mercury 
early on

Fish advisories become essential in bridging the gap between 
scientific evidence and public health protection

Carrying out public education campaigns about the healthy benefits 
of fish and safe guidelines for consuming fish
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