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Blades of a wind turbine developed by Vestas Wind Systems A/S, the Danish joint-venture marketing partner of Mitsubishi Heavy Industries Ltd in Japan. 
Established in Tokyo in February this year, the new venture is 70 percent owned by Mitsubishi with Vestas holding the remaining 30 percent. In a statement 
released on February 1, the Japanese company said the global market for wind energy was expected to double over the next 10 years. "In Asia, which accounts 
for half of that demand, a cumulative mean growth rate of near 10 percent is projected, excluding China,” it said.

Photo: Vestas Wind systems

Mitsubishi joins Lao wind farm project 
to export power to Viet Nam

New project is estimated to cost between 
$0.9 billion and $1.0 billion, making it the 

largest wind farm in Southeast Asia. It is also 
expected to represent the first cross-border 

wind power interchange in ASEAN if 
exports to Viet Nam are realised.

Japanese trading conglomerate Mitsubishi Corp has 
agreed to invest an undisclosed sum in the first wind 
farm in Lao PDR which is expected to become the larg-
est in Southeast Asia. In a statement released on May 
16, Mitsubishi said it was investing in Hong Kong-
based Impact Energy Asia Development Ltd through 
a holding company with a group company of Impact 
Electrons Siam Co Ltd in Thailand. The deal is be-
ing executed through Diamond Generating Asia Ltd, 
a wholly owned Mitsubishi subsidiary in Hong Kong. 

Mitsubishi said the 600 MW capacity wind farm would 
be located in the southern provinces of Sekong and 
Attapeu.  By installing a transmission line to Viet Nam, 
power from the farm is planned to be sold to Vietnam 
Electricity (EVN) for 25 years.
 
Greening Viet Nam’s energy mix
“In Vietnam, in addition to the need for further power 
supply to support its growing economy, it is crucial to 
secure a power source in the dry season, when the 
operating rate of one of  Vietnam's main power sourc-
es, hydro power generation, is limited,” the statement 
said. “The onshore wind farm is expected to operate at 
a high rate during the dry season, when hydro power 
generation is limited, and is expected to contribute to 
the stabilisation of Vietnam's power system while mak-
ing country’s energy mix greener.”



August 2021                         Catch and Culture - Environment Volume 27, No. 2 5

Energy

Location of the project
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Mitsubishi said the wind farm was being developed as 
part of a memorandum of understanding on power 
interchange between the Vietnamese and Lao govern-
ments in October 2016. “If electricity exports from this 
project are realised, it is expected to be the first cross-
border electricity interchange from wind power gen-
eration in South East Asia,” the statement said.
  
The Japanese company said the Lao project was the 
the main business of Impact Energy Asia, established 
in 2019. The main business of Diamond Generating 
Asia, set up in 2009, is power development and gener-
ation in Europe, the Middle-East, and Africa. Another 
two partners in the venture are Asian renewable energy 
developers Earth Power Investment Ltd, a British Virgin 
Islands company set up in 2011, and  BCPG Public Co 
Ltd, a Thai company established in 2015.

Wind seen complementing Lao hydropower
According to Impact Electrons, the estimated cost of 
the project is between USD 0.9 billion and USD 1.0 
billion. The project is targeted to reach commercial 
operations by 2023 and could offset more than 35 
million tonnes of CO2 throughout its lifetime, the com-
pany said.

Impact Electrons noted that the project’s location – on 
a plateau at elevations of between 1,100 metres and 
1,500 metres – was on the main highway connecting 

the Thai city of Ubon Ratchatani with the Vietnamese 
city of Da Nang. “The area is one of the region’s least 
developed locations,” it said, adding that the project 
would provide “a multitude of opportunities for the 
region’s local community economically through job 
creation and environmentally through clean energy.”

The Thai company said the wind project would also 
complement hydropower projects, which make up a 
large part of the Lao economy but generate power 
mainly during the wet season. “By building a wind 
farm, the country will have a more stable electricity 
flow throughout the year as wind turbines generate 
the highest amount of electricity during dry season,” it 
said. “Wind energy, when combined with hydropower, 
allows for Laos to distribute renewable energy to other 
ASEAN nations evenly throughout the year at a com-
petitive price as well as fulfill Laos’ objective of being 
the ‘Battery of Asia’.”

BCPG focus on CLMV countries
In a meeting with financial analysts to discuss its first-
quarter results on May 19, BCPG said it held a 45 
percent stake in the Lao venture which covered an area 
of more than 425,000 rais (68,000 ha). The company 
said it had also invested USD 286 million to acquire 
two hydropower plants with an installed capacity of 
114 MW in the northern Lao province of Xiengkh-
ouang – Nam San 3A and 3B – and was building a 
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In its New Energy Outlook 2020 (NEO 2020) pub-
lished in October last year, BloombergNEF forecast 
that wind would be the single largest source of global 
power generation by 2050.  The research affiliate of 
New York-based Bloomberg Finance projected that 
wind’s contribution to the global energy mix would 
more than double from 8 percent in 2019 to 17 
percent in 2030, climbing to 24 percent in 2050. In 
Europe alone, wind is projected make up about 40 
percent of power generation in 2030, rising to more 
than 50 percent in 2050. Under its Economic Tran-
sition Scenario, the outlook estimated that about 

Positive outlook for wind sector

$15.1 trillion would be invested in new generating 
capacity over the next three decades of which about 
$5.9 trillion would be directed towards wind power. 
BloombergNEF, which focuses on global commod-
ity markets and disruptive technologies driving the 
transition to a low-carbon economy, said its outlook 
was based on research by more than 65 analysts in 
12 countries. 

Further reading

BloombergNEF. 2020. New Energy Outlook 2020. October, 
2020. New York: Bloomberg Finance. 

 sourCe: bloombergneF, iea
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transmission line to Viet Nam which was almost 40 
percent complete.

In March last year, BCPG announced a five-year plan 
to invest THB 45 billion (USD 1.5 billion) to expand its 
business at an annual rate of between 10 percent and 
15 percent from both existing and new power projects. 
“The company plans to expand its business portfolio 
with new large power plants in CLMV,” a statement 
said, referring to Cambodia, Lao PDR, Myanmar and 
Viet Nam. In addition to the Lao hydropower and wind 

power projects, the Thai company is developing four 
solar power plants in Japan with a total capacity of 
14.7 MW and investing in geothermal power plants in 
Indonesia.

BCPG president Bundit Sapianchai said the company 
was “confident” that it could raise funds for planned 
investments. “Through the five years of stable and sus-
tainable growth, BCPG has been keen on business ex-
pansion in clean energy business to create values for 
every sector,” Mr Bundit said. “Experiences and exper-



August 2021                         Catch and Culture - Environment Volume 27, No. 2 7

Energy

BCPG president Bundit Sapianchai

Photo: BCPG

In addition to its stake in a 66 MW wind farm 
in Akita prefecture in northern Japan, Mitsubi-
shi also has interests in multiple wind projects 
in France, Mexico, the Netherlands, Norway, 
the Philippines and Thailand. According to the 
company’s sustainability report for 12 months 
to April this year, Mitsubishi has also partnered 
with Dutch integrated energy company Eneco 
since 2012, working together on three off-
shore wind projects (1.23 GW) and  Europe's 
largest electricity storage project (50 MW).  
 
The report said Mitsubishi “aims to contribute 
to the establishment of a sustainable society 
through the simultaneous realization of the three 
types of value – economic, societal and envi-
ronmental – by utilizing Eneco's technology and 
expertise to accelerate the development of re-
newable energy inside and outside of Europe.” 
  
The Japanese company is also involved with wind 
power transmission in the United Kingdom, hold-
ing either 50 or 51 percent shares in the transmis-
sion capacity of eight businesses with cable route 
lengths ranging from 35 to 83 km. Mitsubishi 
“entered the offshore power transmission business 
that supports the proliferation of the offshore wind 
business at an early stage, and has established 
a firm position in the industry,” the  sustainability 
report said.

Mitsubishi’s other wind projects

tise gained from the investments in various countries 
will definitely bring about the company’s growth over 
75 percent in the next five years.” 

In February last year, Mr Bundit said the investment in 
Lao hydropower projects and the transmission line to 
Viet Nam was the “very first step of BCPG to enter into 
the high economic potential market of CLMV coun-
tries. This investment will provide the company with 
more opportunities in other potential renewable ener-
gy projects in the CLMV countries in the future, which 
will help reinforce BCPG’s sustainability growth.”

BCPG was listed on the Stock Exchange of Thailand 
in 2016 after being spun off from Bangchak Corp, a 
petroleum and energy conglomerate founded in 1984 
where Mr Bundit concurrently serves as senior execu-
tive vice president. BCPG earnings before interest, tax-
es, depreciation and amortization rose 30.2 percent 
from a year earlier to a record THB 3.85 billion (USD 
0.12 billion) in 2020 with revenue reaching THB 4.23 
billion (USD 0.14 billion), up 23.5 percent.

Further reading

BCPG. 2020. BCPG keeps forging ahead with the second hydro 
power project in Laos and a co-investment project in 500-MW 
Transmission Line System to Vietnam. 11 February 2020. BCPG Pub-
lic Co Ltd, Bangkok. Accessed on 23 June, 2020 at https://www.
bcpggroup.com/en/news-medias/news/301/bcpg-keeps-forging-
ahead-with-the-second-hydro-power-project-in-laos-and-a-co-
investment-project-in-500-mw-transmission-line-system-to-vietnam

BCPG. 2020. BCPG announces business growth plan of over 75% 
in five year ahead with investment fund more than 4.5 Million Baht 
and new power plants in CLMV – Asia Pacific. 5 March 2020. 
BCPG Public Co Ltd, Bangkok. Accessed on 23 June 2020 at 
https://www.bcpggroup.com/en/news-medias/news/309/bcpg-
announces-business-growth-plan-of-over-75-in-five-year-ahead-

with-investment-fund-more-than-45-million-baht-and-new-power-
plants-in-clmv-asia-pacific

BCPG. 2021. Analyst meeting. Q1/2021 Operating Re-
sults. 19 May 2021. BCPG Public Co Ltd, Bangkok. Accessed 
on 23 June 2020 at https://bcpg.listedcompany.com/misc/
presentation/20210520-bcpg-am1q2021.pdf

Impact Electrons. Undated.  Laos Monsoon Wind Power Project. 
Impact Electrons Siam Co Ltd, Bangkok. Accessed on 23 June 
2020 at https://www.impactelectrons.com/laos

MHI. 2021. Operations Get Underway at MHI Vestas Japan Co., 
Ltd. – JV Established to Market Wind Power Systems in Japan. 1 
February, 2021. Tokyo: Mitsubishi Heavy Industries Ltd.

Mitsubishi. 2021. Mitsubishi Corporation Participates in Laos Wind 
Farm Project. 16 June 2021. Mitsubishi Corp, Tokyo. Accessed 
on 23 June 2020 at https://www.mitsubishicorp.com/jp/en/pr/ar-
chive/2021/html/0000047264.html
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Water quality still ‘good’ or ‘excellent’ at 
most sites across Lower Mekong Basin

Latest annual report covers data from 
30 monitoring stations across the basin.

In addition to 17 stations on the 
Mekong mainstream and 5 on the 
Bassac River, the report includes 

8 stations on tributaries. 

The Water Quality Monitoring Network (WQMN) of the 
Mekong River Commission (MRC) has provided data 
on water quality in the Mekong River and its tributaries 
since 1985. The monitoring supports MRC Procedures 
for Water Quality (PWQ) adopted by water and en-
vironment ministers of Cambodia, Lao PDR, Thailand 
and Viet Nam at their annual meeting in Ho Chi Minh 
City in 2011. To facilitate the procedures, senior offi-
cials of the four countries adopted technical guidelines 
at a meeting in Pakse in 2016.

Laboratories designated to monitor water quality are 
the Department of Hydrology and River Works at the 
Cambodia Ministry of Water Resources and Meteorol-
ogy, the Natural Resources and Environment Statistics 
Research Institute at the Lao Ministry of Natural Re-
sources and Environment, the Water Quality Analysis 
Division of the Bureau of Research Development and 
Hydrology at the Thai Department of Water Resources 
and the Centre of Water Quality and Environment at 
the Southern Institute for Water Resources Planning in 
Viet Nam. The Environmental Management Division at 
the MRC Secretariat provides technical support.

For the protection of aquatic life, water quality has his-
torically been rated as either “good” or “excellent” at 
most sites. The only exceptions have been sites in the 
Mekong Delta in Viet Nam with “moderate” or “good” 
ratings since 2008 due to elevated levels of total phos-
phorus and slightly impaired levels of dissolved oxy-
gen (see table opposite). For the protection of human 
health, ratings have mostly been “good” or “excellent” 
since 2008 with only a few stations rated “moderate” 
in 2009, 2010, and 2014.

Data from 2019 show that water quality was still mostly 
“good” or “excellent” for the protection of aquatic life 
and human health at 30 monitoring stations across the 
basin. Water quality also continued to be suitable for 

general and paddy rice irrigation. In its latest annual 
report on water quality, the MRC focuses on monitoring 
at 22 stations – 17 sites on the Mekong mainstream 
in all four Member Countries, plus 5 on the Bassac 
River in Cambodia and Viet Nam. The report also 
includes monitoring at another 8 stations located on 
7 tributaries including the Tonle Sap River in Cambo-
dia. The other tributaries are the Mae Kok (Thailand), 
Nam Ou and  Houay Mak Hiao (Lao PDR), Nam Mun 
(Thailand), Se San (Cambodia and Viet Nam) and Sre 
Pok (Viet Nam). In 2019, monitoring was conducted 
monthly throughout the year for 12 routine parameters 
and between May and October for 7 other parameters 
(see page 14).

‘Of special concern were levels 
of dissolved oxygen at Chau Doc on
 the Bassac River in Viet Nam near 

the Cambodian border’

In 2019, water quality was slightly impaired at a few 
stations including those located in the Mekong Delta in 
Viet Nam. At these sites, monitoring detected elevated 
levels of nitrate-nitrite, ammonium, total nitrogen, total 
phosphorus and/or chemical oxygen demand. Con-
sequently, slight reductions in dissolved oxygen levels 
were also detected at these stations.  

Of special concern were levels of dissolved oxygen at 
Chau Doc on the Bassac River in Viet Nam near the 
Cambodian border (Station 21). In all samplings at 

Adequate dissolved oxygen maintains acceptable 
or good water quality – the main aim of proce-
dures adopted in 2011. In rivers, the distribution 
of dissolved oxygen is governed by atmospheric 
oxygen inputs, photosynthesis, and oxygen de-
pletion from chemical and biotic oxidations. Pro-
longed reduction of dissolved oxygen in water-
bodies can kill fish and affect other water quality 
indicators, including biochemical and aesthetic 
indicators such as odour, clarity and taste. 

Why dissolved oxygen is important   
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Water quality classes for protecting aquatic life (2008-2019)
Mekong River (Stations 1-17) and Bassac River (Stations 18-22) 

No. Station Country
Class

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

1 Houa Khong Lao PDR A A A A B B B B B B B A

2 Chiang Saen Thailand A B B A B B A B B B B A

3 Luang Prabang Lao PDR A A B A A B B B A B A A

4 Vientiane Lao PDR A A A A A B B A A A A A

5 Nakhon Phanom Thailand B A B B B A A B B B A

6 Savannakhet Laos A A A A A B B B A A B A

7 Khong Chiam Thailand B A A A A B A A A B A A

8 Pakse Lao PDR A A A A A B B B A A B A

9 Stung Treng Cambodia B B B B B B B B B A A A

10 Kratie Cambodia B B B B B B B B A B B B

11 Kampong Cham Cambodia B B B B B B A B A A B B

12 Chrouy Changvar Cambodia B B B B B B B B A A B B

13 Neak Loung Cambodia B B B B B B B B A A B A

14 Kaorm Samnor Cambodia B B B B B B B B A A B A

15 Tan Chau Viet Nam B B B B B B B B B A B B

16 My Thuan Viet Nam B B B B B B B B B B B B

17 My Tho Viet Nam C C C C B C C C D C B C

18 Takhmao Cambodia B B B B B B B B B B B B

19 Koh Khel Cambodia B B B B B B B B B B B B

20 Koh Thom Cambodia B B B B B B A B B B B A

21 Chau Doc Viet Nam B B B B B B B B B B C C

22 Can Tho Viet Nam B C C C C C B B B B B C

  A – High         B – Good         C – Moderate        D – Poor         E – Very Poor

sourCe: mrC (2021)

Chau Doc, concentrations of dissolved oxygen were 
below the minimum target of 6 mg/L under MRC Wa-
ter Quality Guidelines for the Protection of Human 
Health. Given that prolonged reduction of dissolved 
oxygen levels can cause stress or even death to aquatic 
animals, the report recommended continued monitor-
ing to ensure timely detection of water quality issues. 

In terms of transboundary pollution, the report said, 
monitoring in 2019 detected “significant differences” 
in levels of nitrate-nitrite, total nitrogen and chemical 
oxygen demand between Pakse in Lao PDR and Stung 
Treng in Cambodia, between Kaorm Samnor in Cam-
bodia and Tan Chau in Viet Nam, and between Koh 
Thom in Cambodia and Chau Doc, also in Viet Nam. 
Levels were still “well below” the MRC guidelines for 
protecting human health and aquatic life. However, 
the combined levels of these pollutants appear to have 

affected dissolved oxygen levels, particularly at Chau 
Doc.

Long-term trends
The report looks at trends in key water quality pa-
rameters in the Mekong over a 35-year period from 
1985 to 2019. The parameters examined include pH, 
electrical conductivity, total suspended solids, four nu-
trients (nitrate-nitrite, ammonium, total nitrogen and 
total phosphorus), dissolved oxygen and chemical oxy-
gen demand. Monitoring covered Lao PDR, Thailand 
and Viet Nam between 1985 and 1992, and all four 
countries of the basin after Cambodia joined the Water 
Quality Monitoring Network in 1993.

* * *
For pH, average levels fell from 7.78 in 1985 to 7.24 
in 2019, which is considered a statistically significant 
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change. The report notes that pH can affect many 
chemical and biological processes in aquatic systems 
as it affects the solubility and availability of nutrients 
and heavy metals in water. At extremely low pH of 
greater acidity, for example, some toxic compounds 
and elements from sediments may be released into the 
water where they can be taken up by aquatic animals 
or plants, and ultimately by humans. Changes in pH 
can also influence the availability of trace elements, 
iron and nutrients, such as phosphate and ammonia.

pH levels (1985 - 2019)

Horizontal lines at 6.0 and 9.0 represent lower and upper pH limits under 
MRC guidelines for aquatic life and human health. Boxes show middle 50 
percent (second and third quartiles) with bars as medians. Vertical lines show 
bottom and top 25 percent (lower and upper quartiles).

sourCe: mrC (2021)

“Anthropogenic and natural environment influences of 
the Mekong River water quality are expected to contin-
ue during both wet and dry seasons,” the report says. 
“The reduction in water levels in the dry season due 
to instream disturbances, water abstraction, or climate 
variability, for example, could reduce the natural ca-
pacity of the river to dilute wastewater entering the river 
from industrial, agriculture and urban areas. 

"This could result in a reduction of dry season pH levels 
and further increased the acidity of the river water dur-
ing the wet season with laden nutrients surface runoff. 
Already, the reduction in dry season water levels (has) 
caused increased levels of chlorophyll and cyanobacteria 
in some sections of the Mekong River,” the report says.

*      *      *
Electrical conductivity changed little over the 35 years, 
with average levels ranging from about 20.6 mS/m to 
13.4 mS/m over the period. The report noted levels 
rarely exceeded 50 mS/m when monitored during low 
tide. But during high tides, monitoring detected high 
levels in the Mekong Delta in Viet Nam, with a record 
841.0 mS/m in My Tho (Station 17) in 1998.

Electrical conductivity (1985 - 2019)

Boxes show middle 50 percent (second and third quartiles) with bars as medi-
ans. Vertical lines show bottom and top 25 percent (lower and upper quartiles).

sourCe: mrC (2021)

Electrical conductivity is influenced by the amount of 
dissolved inorganic solids from surrounding soils and 
geology. It is used to identify impacts of development 
on water quality and is also the most important param-
eter to determine how suitable water is for irrigation. 
Under normal circumstances and in areas not affected 
by salinity intrusion, the report said, the Mekong has 
constant ranges of electrical conductivity. 

Significant changes could indicate increased water pol-
lution even if physical characteristics – such as color, 
smell and clarity – remain the same. The report also 
noted that pollution from agricultural runoff or sewage 
could increase electrical conductivity while a spill of 
organic compounds like oil could reduce conductivity. 

*      *      *
Total suspended solids seem to have decreased sig-
nificantly over the period, with average concentrations 
falling from about 388 mg/L in 1985 to 46.8 mg/L 
in 2019. The report noted that the highest levels of 
suspended solids have historically been in the upper 
part of the basin – where topography is dominated by 
mountains and fast flowing water, resulting in highly 
variable levels.

In 2019, however, levels seemed to deviate from the 
norm – suspended solids at stations in the upper part of 
the basin were lower and less variable compared with 
stations in the middle part of the basin. “It is important 
to continue (to) monitor whether the trend detected in 
2019 is an outlier or if it is becoming the norm with 
increased hydropower development,” the report says. 
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The review of long-term trends in key parameters 
includes four nutrients – nitrate-nitrite, ammonium, 
total nitrogen and phosphorus. Nitrate-nitrite was 
relatively constant over the 35-year period. Average 
concentrations were 0.25 mg/L in 1985, similar to 
0.29 mg/L) in 2019. Values were well below the 
maximum level of 5 mg/L  under the MRC’s guide-
lines for human health and aquatic life. 

Ammonium increased slightly, with average concen-
trations rising from about 0.03 mg/L to 0.05 mg/L. 
The increase was not statistically significant. “Levels 
appear to have been influenced by seasonality, with 
highest and more variable levels being recorded 
during the dry season,” the annual report says. 

Total nitrogen was relatively constant over the pe-
riod. The average concentration of 0.52 mg/L in 
2019 compared with 0.58 mg/L between 1986 and 
2018 Total nitrogen levels seemed to mostly influ-

Trends in nutrients between 1985 and 2019

enced by levels of nitrate-nitrite. Variations appear 
to be influenced by seasonality.

As for total phosphorus, average concentrations of 
about 0.06 mg/L in 1985 rose to about 0.09 mg/L 
in 2019. “The results of increased human activities, 
such as agricultural runoff and municipal wastewa-
ter discharge in the lower part of the basin, were the 
likely reasons for the trend,” the report says.

Like other parameters, phosphorus levels can be in-
fluenced by natural processes during rock and soil 
weathering. Phosphorus can also come from ag-
ricultural runoff and human discharges of organic 
waste and industrial effluents. It is an essential nutri-
ent for aquatic plants and animals. But the annual 
report notes that increased levels can cause water 
quality problems including algal blooms and reduce 
levels of dissolved oxygen essential to the respiratory 
metabolism of aquatic organisms. 

 

Nitrate-nitrite (1985 - 2019)

Boxes show middle 50 percent (second and third quartiles) with bars as medi-
ans. Vertical lines show bottom and top 25 percent (lower and upper quartiles).

sourCe: mrC (2021)

Ammonium (1985 - 2019)

Boxes show middle 50 percent (second and third quartiles) with bars as medi-
ans. Vertical lines show bottom and top 25 percent (lower and upper quartiles).

sourCe: mrC (2021)

Total nitrogen (1985 - 2019)

Boxes show middle 50 percent (second and third quartiles) with bars as medi-
ans. Vertical lines show bottom and top 25 percent (lower and upper quartiles). 

sourCe: mrC (2021)

Total phosphorus (1985 - 2019)

Boxes show middle 50 percent (second and third quartiles) with bars as medians. 
Vertical lines show bottom and top 25 percent (lower and upper quartiles).

sourCe: mrC (2021)



August 2021                         Catch and Culture - Environment Volume 27, No. 2 13

Water quality

Total suspended solids (1985 - 2019)

Boxes show middle 50 percent (second and third quartiles) with bars as medi-
ans. Vertical lines show bottom and top 25 percent (lower and upper quartiles).

sourCe: mrC (2021)

In the Mekong River, suspended solids are influenced 
by both natural and anthropogenic factors. Natural 

Water quality classes for protecting human health (2008-2019)
Mekong River (Stations 1-17) and Bassac River (Stations 18-22) 

No. Station Country
Class

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

1 Houa Khong Lao PDR A A B A B B C A A A B A

2 Chiang Saen Thailand B B B A B B B B B B B A

3 Luang Prabang Lao PDR A A B A B A B B B A B A

4 Vientiane Lao PDR A A B A B B B B B A A A

5 Nakhon Phanom Thailand B B B B B B B B B B B B

6 Savannakhet Lao PDR A A A A B B C B B A A A

7 Khong Chiam Thailand B B B A B B B B B B B A

8 Pakse Lao PDR B A A A A B A B B A A A

9 Stung Treng Cambodia B A A A A A A A A A A A

10 Kratie Cambodia B A A A A A A A A A A A

11 Kampong Cham Cambodia B A A A A A A B A A A A

12 Chrouy Changvar Cambodia B A A A A A A A A A A A

13 Neak Loung Cambodia B A A A A A A B A A A A

14 Kaorm Samnor Cambodia B A A A B A A B A A A A

15 Tan Chau Viet Nam B C B B A A A A A A B B

16 My Thuan Viet Nam B B C A A B A A A B B A

17 My Tho Viet Nam B C C B B B B A B B B A

18 Takhmao Cambodia B A A A A B C A B A B B

19 Koh Khel Cambodia A A B A B B A B A A A A

20 Koh Thom Cambodia B A A A B B A A A A A A

21 Chau Doc Viet Nam B C C B B A A A A B B B

22 Can Tho Viet Nam B B C B A A A A A A B A

  A – High         B – Good         C – Moderate        D – Poor         E – Very Poor

sourCe: mrC (2021)

factors  include vegetation composition and cover-
age, topography, and climate variability. Studies have 
shown that human activities such as urbanization and 
damming of the Mekong and its tributaries have re-
duced instream suspended solids.

The annual report noted that the monitoring method 
used does not reflect sediment concentration in the 
whole water column – samples are taken about 30 cm 
below the surface – but indicates long-term trends in 
suspended solids in the Mekong River.

*      *      *
Dissolved oxygen concentrations fell during the period. 
From 1985 to 2018 the average level was about 7.2 
mg/L. This decreased to about 7.0 mg/L in 2019. The 
report noted that the decline appeared to be linked 
to the increased levels of chemical oxygen demand, 
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Water quality classes for protecting human health and aquatic life
Tributaries of Mekong (Stations 23-30) 

No. Station River Country
2019

Human health Aquatic life

23 Ban Hat Kham Nam Ou River Lao PDR A A

24 Chiang Rai Mae Kok River Thailand B B

25 Houay Mak Hiao Houay Mak Hiao Lao PDR B B

26 Mun (Khong Chiam) Nam Mun River Thailand B B

27 Pleiku Se San River Viet Nam A B

28 Lumphat Se San River Cambodia A A

29 Prek Kdam Tonle Sap River Cambodia A B

30 Ban Don Sre Pok River Viet Nam B B

  A – High         B – Good         C – Moderate        D – Poor         E – Very Poor

sourCe: mrC (2021)

The annual report notes that the technical guidelines adopted in 2016 
list additional water quality parameters that “need to be monitored in 
the near future”. The 19 parameters measured in 2019 can be seen at 
right. Other parameters for possible future monitoring include arsenic, 
cadmium, chromium hexavalent, copper, cyanide, lead mercury oil and 
grease, phenol and total organochlorine pesticides. 

“These indicators have been added taking into consideration emerg-
ing threats to water quality, including population growth, intensive agri-
culture and aquaculture, navigation, hydropower and industrialisation, 
which can often lead to increased inputs of chemicals and debris that 
can ultimately affect the aquatic ecosystems and human health,” the an-
nual report says.

“The monitoring of these parameters will require concerted efforts at 
both national and regional levels to improve the capacity of the line 
agencies responsible for water quality monitoring. In addition, concerted 
efforts will also be required to develop cost-effective monitoring method-
ology to ensure its long-term and sustainable implementation."
 
The annual report also notes that the network has been complemented 
by other MRC activities such as a Joint Environmental Monitoring (JEM) 
Programme, water-sediment-biota monitoring and assessment along 
with efforts to address riverine plastic debris (see page 24). In light of 
current development trends - including infrastructure, energy and water 
use - the MRC has kick-started an assessment and redesign process of its current monitoring system. The aim 
is to ensure the system remains relevant and continues to support evidence-based decision-making processes 
across the Lower Mekong Basin. Under the current timeline, an updated Core River Monitoring Network 
(CRNM) is expected be in place towards the beginning of 2023. The CRNM will build on lessons learned from 
the ongoing monitoring activities and move the MRC towards high-frequency monitoring – not only for hydro-
logical parameters but also for water quality, aligning with global shifts towards digitalisation.

Emerging threats to water quality highlight need to monitor additional parameters 

Parameters measured in 2019

Temperature

pH

Electrical Conductivity

Alkalinity/Acidity

Dissolved Oxygen (DO)

Chemical Oxygen Demand (COD)

Total Phosphorous (T-P)

Total Nitrogen (T-N)

Ammonium (NH4-N)

Total Nitrite and Nitrate (NO2-3-N)

Faecal Coliform

Total Suspended Solids

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Sulphate (SO4)

Chloride (Cl)

Biochemical Oxygen Demand (BOD)

sourCe: mrC (2021)
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nitrate-nitrite and ammonium as well as total nitrogen 
and total phosphorus.

Dissolved oxygen (1985 - 2019)

Horizontal lines at 5.0 and 6.0 are target values under MRC guidelines for protect-
ing human health and aquatic life. Boxes show middle 50 percent (second and 
third quartiles) with bars as medians. Vertical lines show bottom and top 25 percent 
(lower and upper quartiles).

sourCe: mrC (2021)

*      *      *
For chemical oxygen demand, the report found that 
average concentrations increased slightly from about 
1.6 mg/L in 1985 to about 2.0 mg/L in 2019. How-
ever, the report said, these values were still well within 
the target value of 5 mg/L under the MRC guidelines 
for protecting human health.  The Water Quality Moni-
toring Network uses chemical oxygen demand as a 
proxy for measuring organic pollution from industrial, 
human, and animal waste. 

Chemical oxygen demand (1985 - 2019)

Horizontal line at 5.0 mg/L  is target value under MRC guidelines for pro-
tecting human health. Boxes show middle 50 percent (second and third quartiles) 
with bars as medians. Vertical lines show bottom and top 25 percent (lower and 
upper quartiles).

sourCe: mrC (2021)

Conclusions
The annual report concludes that the water quality of 

the Mekong and its tributaries “continued to be suit-
able for the protection of human health and aquatic 
life” in 2019. Water “also continued to be suitable 
for both general irrigation and paddy rice irrigation 
purposes”. Elevated levels of nutrients and chemical 
oxygen demand mostly complied with MRC guidelines 
and electrical conductivity levels exceeded guidelines 
at only a few stations.

‘Continuous caution should be exercised when 
using the Mekong and Bassac River water for 

irrigation purposes in the delta area’

In the Mekong Delta, however, the report notes that 
seawater intrusion during high tides can boost electri-
cal conductivity, making water unsuitable for irrigation. 
That’s what happened at My Tho (Station 17) in 2016, 
when the city’s water quality was rated as “poor” – 
warranting some restrictions for general irrigation. 
“Continuous caution should be exercised when using 
the Mekong and Bassac River water for irrigation pur-
poses in the delta area,” the report concludes. “This 
problem could (be) further exacerbated if the low tide 
flows are reduced.”

Further reading

MRC. 2011. Procedures for Water Quality. Vientiane: Mekong 
River Commission Secretariat.

MRC. 2016. Technical Guidelines on the Implementation of the 
Procedures for Water Quality. Vientiane: Mekong River Commis-
sion Secretariat.

MRC. 2019. Mekong River’s aquamarine hue likely to occur 
elsewhere due to low flows, bringing possible risks. 9 December 
2019. Vientiane: Mekong River Commission Secretariat.

MRC. 2021. 2019 Lower Mekong Water Quality Monitoring 
Report. Vientiane: Mekong River Commission Secretariat.

Analysing water quality data

Photo: mrC 
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Mud-free farming of Asian swamp eels 
gathers pace in Mekong Delta in Viet Nam

Farming Asian swamp eels is becoming an 
increasingly popular commercial activity 
among households in the Mekong Delta. 

People are attracted by low costs, 
easy maintenance and high 

profits –  at least for now.  

The Asian swamp eel (Monopterus albus) is distributed 
across Asia from India to China, Japan and Southeast 
Asia including the Lower Mekong River Basin. Often 
found in rice fields or sluggish flowing canals, this 
brown-bodied hermaphroditic species can grow to 
1 m although its common size in markets is usually 
less than 70 cm.  Asian swamp eels are highly adapt-
able and sensitive to environmental conditions such as 
water temperature and quality. In hot or dry weather, 
they burrow into mud for long periods, remaining still 
and not feeding during dormancy, known as "summer 
sleep” or aestivation (the opposite of hibernation by 
some animals in winter). The species is important in 
fisheries across Southeast Asia, where it is usually sold 

by  nguyen tuong thuy * 

live as it can survive for long periods out of water – 
provided the animal’s skin is kept moist.

Vietnamese online publication Dan Viet reported on 
May 3 that the head of a farmers group in Can Tho  
– the biggest Vietnamese city in the Mekong Delta – 
had pioneered a model for farming Asian swamp eels 
without mud in cement tanks. The affiliate of the ag-
ricultural daily Nong Thon Ngay Nay (“Countryside 
Today”) – the official organ of the Viet Nam Farmers 
Union – said the model had been developed by Mr 
Nguyen Van Khuynh, who lives in Hamlet Five in Thoi 
Hung commune in the city’s Co Do district, located 
near the Bassac River. 

Before venturing into Asian swamp eels, known as luon 
dong in Vietnamese, Mr Khuynh grew rice and “Hoa 
Loc” mangos, a premium mango variety in the Delta. 
“For many years, I planted rice and 120 mango trees 
around the paddy fields on 2.5 ha of land,” he told 
Dan Viet, adding that his annual income was VND 40 

Asian swamp eel (Monopterus albus) showing the gill opening (g) and anus (a)

sourCe: Weber and de beauFort (1916) 
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to VND 50 million (USD 1,700 to USD 2,200). “See-
ing my nephew succeed in breeding eels, I shifted to 
the new business model in 2018.”

At first, Mr Khuynh stocked 10,000 eels by copying 
what others had done and reading publications about 
eel culture.  He harvested the eels after two months, 
earning VND 14 million (USD 600) which he invested 
on the construction of four concrete tanks. In each tank 
of between 9m2 and 8m2 he stocked about 25,000 
eels. After 50 days, he had between 600 and 1,000 
eels per kg ready to sell. In May this year, Asian swamp 
eels were trading at around VND 6,000 (USD 0.26) 
per head.

After two years, Mr Khuynh is securing four crops a 
year, with each earning about VND 100 million (USD 
4,200). “The business of raising broodstock in mud-
less cement tanks is suitable here,” he told Dan Viet. 
“It doesn’t require a large area – farmers can take ad-
vantage of land around the house to stock them. The 
investment capital is not too high.”

Dan Viet stressed the importance of choosing qual-
ity fingerlings and thoroughly cleaning tanks before 
stocking. For feed, the report said, Mr Khuynh uses 
tiny earthworms – 3 kg a day for a tank of 25-day eels 
– mixed with digestive enzymes every 5 to 10 days. To 
minimise the risk of disease, he changes the water after 
feeding twice a day. The water is 10-15 cm deep and 
must be changed carefully to avoid draining the tank 
which can stress the eels. In his latest crop, the farmer 
said he harvested some 37,000 eels averaging 872 
individuals per kg. He sold each eel for VND 4,600 
(USD 0.20), generating sales of almost VND 170 mil-
lion (USD 7,400).

Mr Khuynh told Dan Viet that he would continue to 
expand the scale of the business and was ready to pro-
vide technical assistance to farmers. “He believes this 
business model will help others a lot,” the report said.
In an earlier report published on March 9, Dan Viet 
said Mr Chau Van Hong from Tien Giang province 
had enjoyed even greater success in farming the Asian 
swamp eel. Mr Hong returned to Cau Dua hamlet in 

Mr Khuynh at home with two of his eel tanks in Can Tho, on the right bank of the Bassac River. Before venturing into eel farming, he used to grow rice and 
mangos on his 2.5 ha property in Co Do district, a rural area on the outskirts of the city, the largest in the Mekong Delta in Viet Nam.  

Photo: bao dan Viet
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Lower surface of the eel's head showing three rudimentary gills and three 
gill slits inside the right gill opening (a) which is separated from the left gill 
opening by the septum (s). Also shown  are the two areas where the left part 
of the constrictor of the gill membranes is cut through (x).

sourCe: Weber and de beauFort (1916) 

My Phuoc Tay commune in the town of Cai Lay near 
the Mekong River after completing his national mili-
tary service, receiving 1,000 m2 of farmland from his 
parents when he got married in 2000. “In the begin-
ning, my family situation was difficult,” he told the on-
line publication. “I did lots of jobs to make ends meet. 
Working as a labourer was so hard but I could make 
just enough money for my family.”

After noticing that eel prices were high and stable, the 
report said, Mr Hong caught wild eels to breed but 
failed many times. Then he went to Can Tho to buy 
broodstock but failed again since he knew little about 
breeding techniques.

A breakthrough came seven years ago. "In 2014, the 
Economic Department of Cai Lay organised a training 
course on eel breeding,” he told Dan Viet. “I joined 
and gained lot of in-depth knowledge about raising 
eels without mud in cement tanks. But the quality of the 
broodstock I got wasn’t so good and my results weren’t 
good either.”

These failures did not discourage Mr Hong, who was 
given 500 broodstock as a gift from the Tien Giang 
Agricultural Promotion Center in 2017, allowing him 
to embark on an “organic model” of raising eels. With 
technical assistance from agricultural extension offic-
ers, he designed eight tanks of around 2.7 m2. Each 
tank had a system for exchanging water which was 10 
cm to 30 cm deep, depending on eel size. Stocking 
densities were 500 individuals per tank and the eels 

were fed with formulated feed made by Uni-President 
Vietnam, part of Taiwan’s Uni-President Enterprises 
Corp. The pellets are 1mm to 3 mm in diameter with a 
protein content of 44 percent.

After one year raising 4,000 eels, Mr Hong harvested 
nearly 500 kg, generating income of more than VND 
30 million (USD 1,300). He expanded the business in 

Brief description of body characteristics and habitat of Asian swamp eel (Monopterus albus). Total length (TL) is the distance between the tips of the snout and 
the depressed caudal fin.

sourCe: So et al (2019)
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Asian swamp eel fry (about 15 days) 

Photo: Pham dang Khoa

Asian swamp eel table size (about 8 months) 

Photo: Pham dang Khoa

Asian swamp eel fingerlings (about 3 months) 

Photo: Pham dang Khoa

2019, earning VND 200 million (USD 8,700) from 
80,000 broodstock and 800 kg of eels for food. By 
2020, his annual income had risen to VND 250 mil-
lion (USD 10,900)

Mr Hong attributed his success to using his own brood-
stock to ensure good animal health. Eggs and juveniles 
are caught from the wild and placed in nursing tanks 
covered with roofs where the water is changed two or 
three times a day. The eels are initially fed with small 
earthworms and later with the formulated feed. After 
three months, the eels are stocked in different tanks 
based on size to avoid cannibalism.

Dan Viet said Mr Hong now had 15 tanks to raise 
eels sold as food and another three tanks for brood-
stock. “With more than 10 years doing the business, 
Mr. Hong understands the difficulties well after his own 
failures,” the report said. “He’s always eager to guide 
others and shares his experience with everyone who 
wants to get into the business.”

The report said Mr Hong was helping households in 
My Phuoc Tay commune with insufficient start-up capi-
tal by providing fingerlings and sharing farming tech-
niques. Twenty-five households in My Phuoc Tay and 
three other communes in Cai Lay – My Hanh Dong, 
My Hanh Trung and Nhi Quy – are now farming eels 
based on his business model, the report said.

* Mr Thuy is an environmental journalist based in Ho Chi Minh City. Due to 
Covid-19 restrictions at the time of writing, he was unable to travel to the 
Mekong Delta to visit eel farmers. 
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Reptile traffickers trawl scientific literature 
to target newly described species 

The descriptions and locations of new reptile 
species featured in scientific literature are 
frequently being used by traders to quickly 
hunt down, capture and sell these animals, 

allowing them to be monetized for handsome 
profits and threatening biodiversity. New 

reptile species are highly valued by collectors 
due to their novelty, and often appear on trade 
websites and at trade fairs within months after 

their first description in scientific journals. 
In the past 20 years, the Internet, 

combined with the ease and affordability 
of global travel, have made the problem of 

reptile trafficking rampant. Some taxonomists 
now call for restricted access to location 

information for the most in-demand taxa such 
as geckos, turtles and pythons. Once 
a new species has been given CITES 

protection (typically a lengthy process), 
traders often keep the reptiles in “legal” 
commercial circulation by making false 
claims of “captive breeding” in order to 

launder wild-caught animals.

“What happens when a new species of gecko is dis-
covered? Two Germans grab their suitcases and get on 
a plane,” says Sandra Altherr, telling an in-house joke. 
Altherr is a co-founder of Pro Wild-life, a conservation 
NGO in Germany. In the joke, the anonymous men 
with suitcases are reptile traders. Their objective is to 
get hold of the new species as quickly as possible and 
sell it to collectors. A single lizard, turtle or snake can 
fetch hundreds, even thousands of dollars.

‘Few know that Germany is a  
superpower in the reptile trade’

How do the traders know where to go? And why are 
Germans the butt of the joke? “Traders follow scientific 
literature, scanning it systematically, looking for new 
species,” says Altherr. A long-standing scientific con-
vention helps their search: journals not only require a 
description of each new species found, but typically in-
clude the location where it was discovered.

by PaVel toroPoV * 

In addition, few know that Germany is a  superpower 
in the reptile trade. “We have had the tradition of rep-
tile keeping since the start of the nineteenth century,” 
explains Altherr. “The problem became huge over the 
last 2 or 3 decades. With technology and globaliza-
tion, nature became available and accessible, and the 
Internet helps traders to get organized, to get in touch.”

The world’s largest reptile fair, known as Terraristika, is 
held four times a year in the German city of Hamm. Al-
therr says that you can find “everything” on sale there. 
Terraristika is also where collectors come to pick up the 
reptiles they ordered online.

Alice Hughes, a research professor at Xishuangbanna 
Tropical Botanical Garden, the Chinese Academy of 
Sciences, co-authored a study analyzing the online 
reptile trade. “We scraped the Internet for all the major 
reptile selling sites,” she says. “The results were stag-
gering; 36 percent of all reptile species, [nearly] 4,000, 
were in trade. That included a lot of newly described 
species. There was clearly a drive for novelty – 137 
species of reptiles that have been described since the 
2000s were in trade.”

‘Newly described species appeared in 
catalogues within months of their 

first mention in scientific publications’

The data collected by Hughes and her team showed 
how quickly traders responded to scientists’ work. 
Newly described species appeared in catalogues with-
in months of their first mention in scientific publica-
tions. For example, the Takou marbled gecko (Gekko 
takouensis), from central Viet Nam was discovered in 
2010; it became available to collectors the same year. 
The Persian striped skink (Eumeces persicus), discov-
ered in 2017 in Iran, was on sale within three months. 
And it took collectors just a few months to locate, cap-
ture and put up for sale several new species of Uropla-
tus Madagascar leaf geckos.

A lot of gecko species are in trade because of their 
beautiful coloration and morphology, explains taxon-
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omist Yang Jianhuan, Senior Conservation Officer at 
Kadoorie Farm and Botanic Gardens in Hong Kong. 
Yang described four new species of Goniurosaurus 
karst geckos in the literature, animals that inhabit lime-
stone caves in South China, Southeast Asia and Japan. 
A species he first described in 2013 quickly appeared 
in online trade. “How did it make me feel? Of course, 
I was very upset! It felt terrible seeing them on sale,” 
recalls Yang.

‘If I publish the exact location again, 
people will go look for it. I don’t want 

traders to use my information’

As a result, he decided not to publish location data 
when he described another Goniurosaurus species in 
2015. “I knew: if I publish the exact location again, 
people will go look for it. I don’t want traders to use 
my information.” The paper where the species was de-
scribed, published in the journal Zootaxa, mentions the 
location only as: “available on request, for fellow sci-
entists. ”When mentioning a location, Yang says, even 

listing the name of a village is risky, let alone pub-
lishing precise coordinates: “Geckos’ habitat is karst 
caves. You just go to that village and ask, ‘where is a 
cave around here?’”

‘They use couriers, sometimes Germans, 
sometimes students from those 

countries who study in Germany’

Altherr explains that traders don’t necessarily go to find 
the caves themselves: “They use couriers, sometimes 
Germans, sometimes students from those countries 
who study in Germany. Couriers then go to local peo-
ple, and say, ‘These are the animals we want to find.’”

Netherlands-based herpetologist Jordi Janssen, pro-
gram officer at the Monitor Conservation Society, says 
that rediscovered species are also highly prized. “Last 
year there was a paper on a lizard from Sumatra which 
has not been seen for 170 years; they published a lo-
cation. On social media, I then saw a post by a con-
victed reptile smuggler that he went to Sumatra multi-

The Ta Kou marbled gecko (Gekko takouensis), from southern central Viet Nam was discovered in 2010 and  became available to collectors the same year. 
According to the International Union for the Conservation of Nature (IUCN), this gecko is only known from Ta Kou Mountain, an isolated granitic outcrop in 
Ham Thuan Nam District in Binh Thuan Province. "It is confined to a very restricted area," it says. In 2017, IUCN assessed the species as vulnerable – facing 
a high risk of extinction in the wild in the medium-term future. "The population is currently stable despite ongoing tourist disturbance," the assessment says. 
But should such disturbances reach sufficiently high levels, IUCN sees a "plausible future threat" that the species could become critically endangered – facing 
extremely high risk of extinction in the wild in the immediate future.  

Photo: Phung my trung/tra Cuu dong Vat rung Viet nam
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ple times to find this animal. I am sure this species will 
be in trade as soon as [Covid-19] travel restrictions 
are gone … Once a species is in trade, it is very, very 
difficult to do anything about it,” says Janssen. “[Traf-
fickers] set up a legal stream, laundering everything 
[wild-caught] by claiming captive breeding.”

‘Yang’s decision not to publish the exact 
location of his latest cave gecko species 

discovery was controversial’

Yang shows a photo taken by a trader of his stock – a 
pile of plastic boxes, a gecko in each one: “Captive 
breeding? Bullshit,” says the researcher. He explains 
why: “I keep a gecko for a year and it lays what, two, 
three eggs? Geckos are easy to catch. You see ten 
geckos on a rock, nine are yours, just get a headlamp, 
and grab, grab, grab. In one evening, I can get more 
than I can breed in a year.”

Yang’s decision not to publish the exact location of his 
latest cave gecko species discovery was controversial. 
While some of his colleagues supported the research-
er, there were also opposing voices who said that Yang 
broke one of the most important premises of science: 
transparency, and went against the taxonomic tradition 
of publishing location data.

“The colleagues of the older generation said I must 
publish. They say the tradition cannot be broken. I 
really understand both sides, but some scientists just 
have not yet realized that this problem is now very big,” 
Yang says.

He suggests a compromise: “For reptiles with high 
commercial value – turtles, cave geckos, pythons – 
only researchers and government agencies should be 
authorized to access the exact location data.”

The moment that a location is revealed, a newly dis-
covered species is exposed and virtually defenseless, 
say experts. The wheels of the CITES bureaucracy turn 
slowly, and by the time the species is listed (if it ever 
becomes listed) and awarded protection by the Con-
vention on International Trade in Endangered Species 
of Wild Fauna and Flora, the “Germans with suitcases” 
will have already put it into commercial circulation, 
laundering the newly caught animals utilizing captive 
breeding claims as legal cover.

Why is the trade so lucrative? Collectors crave rarity. 
“Range-restricted, rare species are disproportionally 
overrepresented in reptile trade,” explains Hughes. 

Yang Jianhuan

Photo: Kadoorie ConserVation China dePartment, Kadoorie Farm and botaniC 
garden, hong Kong 

This makes newly described species especially vulner-
able: “Many have really tiny ranges, such as a single 
limestone hill. Their entire populations can be quickly 
collected out for trade.”

‘Their removal may not have an 
immediate effect, but long-term 

effects? We don’t know’

Yang warns against the dangers to biodiversity of 
piecemeal harvesting of newly described species: “We 
don’t know their role in the ecosystem – where they live 
[range size], what their prey is and what eats them. We 
don’t know how important they are. Their removal may 
not have an immediate effect, but long-term effects? 
We don’t know.”

Altherr lambasts traders for their “self-serving mental-
ity, taking from nature anything that fits into your reptile 
tank,” but Janssen notes that many collectors and trad-
ers see themselves as conservationists who preserve 
species by setting up captive populations.

‘Not even a rare tree snake living in 
a tropical forest canopy is safe’

So far, the traffic has been one way, with species disap-
pearing from the wild into collectors’ tanks. Hughes 
says that populations of 21 reptile species are thought 
to have been completely collected out. No trader has 
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Cyrtodactylus chungi, a new species from the same Vietnamese location 
as the gecko above. The European Journal of Taxonomy published a 
description of the species earlier this year. 

Photo: Phung my trung/tra Cuu dong Vat rung Viet nam

The Ta Kou bent-toed gecko (Cyrtodactylus takouensis) is known from the same isolated location in Viet Nam as the Ta Kou marbled gecko (see page 21). In 
2019, IUCN assesses the species as critically endangered – at extremely high risk of execution win the wild in the immediate future.
 
Photo: Phung my trung/tra Cuu dong Vat rung Viet nam

come forward to reintroduce into the wild any of the 
species they collected for profit.

So motivated are traffickers, say conservationists, that 
not even a rare tree snake living in a tropical forest 
canopy is safe. When Matilda’s horned viper (Atheris 
matildae), an arboreal snake from southern Tanzania, 
was described in 2011, it made the news and its im-
ages were published in mainstream media. The loca-
tion was deliberately concealed to protect it from col-
lectors. Despite the secrecy, the critically endangered 
viper was tracked down within months and put on sale 
in Europe by German traders. Price: EUR 500 euros – 
USD 606.

* Dr Toropov has lived for many years in South America and China. He 
holds a PhD in Ecology.

First published on 26 May, 2021 by Mongabay, a US-based nonprofit con-
servation and environmental science news platform that publishes original 
content in English, Indonesian, Spanish, Brazilian Portuguese, Hindi and 
French. Reproduced with permission. 

Further reading

Hruby, Denise. 2019. The world’s biggest reptile fair is also a hub for 
traffickers. 30 May, 2019. Menlo Park, California: mongabay.org.

Neslen, Arthur. 2016. Poachers using science papers to target 
newly discovered species 2 January, 2016. London: The Guardian.

Nuwer, Rachel. 2020. Online Reptile Trade Is a Free-for-All That 
Threatens Thousands of Species. 29 September, 2020. New York: 
Scientific American.
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Plastic pollution

New study stresses need to identify 
organisms at greatest risk from plastics 

Freshwater habitats are considered ‘highly 
contaminated’ from plastic pollution with 
some showing higher concentrations of 
microplastics than marine ecosystems 

A new study explains why the impact of plastics on 
freshwater organisms is, as the authors describe it, a 
“relatively neglected” field of research. Published in 
the journal Science on July 2 this year, the study re-
calls how industrial production of plastics expanded in 
the mid-20th century amid growing pressures on the 
world’s ecosystems. “Most of our knowledge on plastic 
pollution was generated from marine ecosystems,” it 
says. But “the ubiquity of plastic pollution is now also 
claimed to be similar across freshwater, terrestrial, and 
atmospheric systems. Some rivers show concentrations 
of microplastics that are orders of magnitude higher 
than those found in marine ecosystems.”

‘Between 1980 and early 2021, more than 
900 fish species were reported to have 
ingested both macro and micro plastics’

The study notes that  freshwater habitats are among 
“the most rapidly changing and threatened” ecosys-
tems on Earth. “They serve as an important pathway 
for the spread of plastics from land to oceans,” it says. 
“Despite the relatively low number of studies, the docu-
mented degree of plastic pollution shows that fresh-
water habitats are highly contaminated.” Plastic inges-
tion in freshwater organisms was found to affect most 
orders of freshwater vertebrates, including 27 percent 
of fish families. Between 1980 and early 2021, more 
than 900 fish species were reported to have ingested 
both macro and micro plastics. Although most were 
marine fishes, more than 100 were freshwater species.

‘Evolutionary trap’
According to the study, plastic ingestion encompasses 
all levels the food web – from filter feeders and graz-
ing invertebrates to top predators. “Nearly all nodes 
of river and lake food webs are contaminated by plas-
tics,” it says. “Plastic ingestion can affect animals by a 
diverse set of mechanisms, such as nutritional dilution, 
physiological disruption, and impairment of gastroin-
testinal functions, all of which affect health, growth, 

and reproductivity output … Lethal and chronic physio-
logical health effects on the individual level have been 
reported in laboratory and field studies.”

But the potential effects on animal populations are only 
just stating to emerge. These include the “evolutionary 
trap” whereby plastics trigger maladaptive feeding be-
havior. The study recall that this concept was first used 
to explain leatherback turtles ingesting transparent 
plastics that look like jellyfish – their main food item. 
“Models suggest that evolutionary traps can severely 
affect population viability, and it is therefore imperative 
that we identify individuals, populations, and species at 
the greatest risk,” it says.

The authors suggest future research should focus on 
expanding studies on nutritional and sensory ecology 
as well as evaluating the evolution of animal behavior. 
“Studies should be designed to evaluate the relative 
attractiveness of plastics and their preference related to 
food under realistic scenarios,” the authors write. “The 
interaction of the plastic-ingestion drivers, as proposed 
in our framework, should also be integrated in future 
studies to evaluate the risk of ingestion. Additionally, 
the threats posed by this evolutionary trap must be 
considered under the current context of growing pres-
sures on the world’s ecosystems, where, combined with 

Plastic debris along the Mekong about 15 km downstream from Phnom 
Penh in July this year. 

Photo: lem samean
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The United Nations Environment Programme (UNEP) 
announced in March this year that the second phase 
of its project to map plastic leakage and hotspots 
in Asian rivers had begun field surveys along the 
Mekong. In a statement, the CounterMEASURE pro-
ject said studies had begun in Ubon Ratchathani in 
northeast Thailand with other project sites soon to 
follow. 

Working with the Mekong River Commission Secre-
tariat (MRCS), the CounterMEASURE project said it 
had identified 12 ports and piers along the Mekong 
to assess plastic leakage and accumulation.“These 
ports and piers are not the only microplastic survey 
locations, with a number of other areas being sur-
veyed in the project’s six sites along the Mekong,” 
the statement said. “The CounterMEASURE and 
MRCS teams will also be looking at the impact of 
plastic debris pollution on freshwater fauna as part 
of the survey.” 

Mapping plastic leakages and hotspots along the Mekong

In February last year, government officials and uni-
versity researchers from Cambodia, Lao PDR, Thai-
land and Viet Nam gathered in Vientiane for a two-
day workshop on Mekong plastic pollution. Dr An 
Pich Hatda, the MRC Secretariat Chief Executive 
Officer, said the partnership with UNEP came at the 
right time as the four MRC member countries were 
going to conduct national reviews on status and 
trends of plastic debris. 

“The reviews aim to provide a better picture and 
understanding of the plastic issues in each of the 
four countries,” Dr Hatda said, adding that the MRC 
would formulate a long-term activity to monitor, as-
sess and provide policy recommendations to the 
four countries, using results from national reviews 
and the CounterMEASURE project.  

Launched in June last year, the second phase of the 
project is scheduled to last until April, 2022 with 
$5.7 million in funding from Japan. In addition to 
the Mekong, the project covers the Ganges River in 
India and selected rivers in Myanmar and Sri Lanka. 
The first phase of the project ran for one year from 
May, 2019.

Further reading

MRC. 2020. Actions to address plastic pollution take shape. 
13 February, 2020. Vientiane: Mekong River Commission Sec-
retariat.

UNEP. 2021. CounterMEASURE for plastic free rivers. Field 
surveys begin in Mekong River for CounterMEASURE Phase 2. 
March 31, 2021. Bangkok: United Nations Environment Pro-
gramme.

the increase in plastic pollution, wildlife populations 
are exposed to multiple threats and are experiencing 
the degradation of their habitats.”

In addition, the study calls for mitigation efforts to focus 
heavily on reducing the rates of encountering plastics 
among populations at risk.  “We cannot turn back the 
clock on plastic pollution, but we can adopt measures 
to minimize the consequences of this ubiquitous trap,” 
it concludes. “Plastic pollution continues to rise, and, 
even if we were able to scale up the boldest mitigation 
policies in place today, millions of tons of plastics will 

still accumulate in the environment each year.” Such 
a scenario requires global change including solutions 
guided by science “such as substantial decreases in 
plastic production and use – shifting toward a circular 
economy – and investments in waste management and 
recovery around the world.”

Further reading

Santos, R.G., G.E. Machovsky-Capuska and R. Andrades. 2021. 
Plastic ingestion as an evolutionary trap: Toward a holistic under-
standing. Science 373 (6550), 56-60. DOI: 10.1126/science.
abh0945

Locations of sites
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Zoonoses

Four international agencies form new 
panel to address zoonotic diseases

Panel to advise on developing a long-term  
plan to avert outbreaks of diseases like 

H5N1 avian influenza, MERS, Ebola, 
Zika and “possibly" Covid-19

The World Health Organization (WHO), the Food and 
Agriculture Organization of the United Nations (FAO), 
the World Organisation for Animal Health (OIE) and 
the United Nations Environment Programme (UNEP) 
have announced the establishment of an expert panel 
to address zoonotic diseases. 

In a joint statement released on May 20, the four agen-
cies said the new One Health High-Level Expert Panel 
aimed to improve understanding of the emergence and 
spread of diseases that might trigger pandemics. The 
statement said the panel would advise the four agen-
cies on developing a long-term global plan of action to 
avert outbreaks of diseases like H5N1 avian influenza, 
MERS, Ebola, Zika and “possibly" Covid-19.

‘Three quarters of all 
emerging infectious diseases 

originate in animals’

The panel will operate under the “One Health” ap-
proach which recognizes the links between the health 
of people, animals, and the environment, highlighting 
the need for specialists in multiple sectors to address 
health threats and prevent disruption to agri-food sys-
tems. Key first steps will include analyzing scientific 
knowledge about factors leading to disease transmis-
sion from animals to humans and vice versa, develop-
ing risk assessment and surveillance frameworks, iden-
tifying capacity gaps and agreeing on good practices 
to prevent and prepare for zoonotic outbreaks.

“Three quarters of all emerging infectious diseases 
originate in animals,” the joint statement said. “The 
panel will consider the impact of human activity on the 
environment and wildlife habitats. Critical areas will in-
clude food production and distribution; urbanization 
and infrastructure development; international travel 
and trade; activities that lead to biodiversity loss and 
climate change; and those that put increased pressure 
on the natural resource base.” The statement added 

Speaking a day after the new panel was an-
nounced, Dr Qu said health and agri-food sys-
tems had to be strengthened and improved to 
counter the impact of the Covid-19 pandemic 
and avoid a global food crisis, 

“Beyond jeopardizing human health, the pan-
demic is also disrupting our agri-food systems 
that are the core to our health and life," the FAO 
chief told a virtual G20 Summit chaired by Euro-
pean Commission President Ursula von der Leyen 
and Italian Prime Minister Mario Draghi.

"We need to take immediate action, to avoid a 
global food crisis with long-term impacts,” Dr Qu 
said. 

Urgent need to avoid global food crisis

European Commission President Ursula von der Leyen (second from 
left) and Italian Prime Minister Mario Draghi (second from right) at the 
G20 Global Health Summit addressed by  FAO Director General Dr 
Qu Dongyu on May 21

Photo: Fao
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that the panel would guide the development of a “dy-
namic new research agenda” and make recommenda-
tions for global, regional, national and local action.

‘Expectations for collective action and 
the need for effective collaboration 

have never been higher’

"Human health does not exist in a vacuum, and nor 
can our efforts to protect and promote it,” said Dr 
Tedros Adhanom, the WHO Director-General.  “The 
close links between human, animal and environmental 
health demand close collaboration, communication 
and coordination between the relevant sectors. The 
High-Level Expert Panel is a much-needed initiative to 
transform One Health from a concept to concrete poli-
cies that safeguard the health of the world's people."

FAO Director General Dr Qu Dongyu said the panel 
would help “better understand the root causes of dis-
ease emergence and spread” and inform decision-
makers how to prevent long-term public health risks. “I 
encourage it to be a shining example of silo-breaking, 
systems thinking and open dialogue. Expectations for 
collective action and the need for effective collabora-
tion have never been higher,” he said.

‘Human, animal and planetary 
health go hand in hand’

Dr Monique Éloit, Director General of the OIE,  said 
the pandemic was a “stark reminder that collaboration 
across sectors is absolutely critical for global health.” 
The new panel will contribute to bringing together di-
verse scientific expertise. United, we will better antici-
pate global health threats and work to control risks at 

the animal source,” she said.

UNEP Executive Director Inger Andersen said a “triple 
planetary crisis of climate change, biodiversity loss and 
pollution” threatened world peace and prosperity. “We 
have to understand that human, animal and planetary 
health go hand in hand,” she said. “We must do more 
to promote transformative actions that target the root 
causes of nature's destruction.”

French Foreign Minister Jean-Yves Le Drian said France 
and Germany proposed setting up the panel at a 
meeting of the Alliance for Multilateralism at the Paris 
Peace Forum in November last year.    "The Covid-19 
pandemic, whose zoonotic origin is strongly suspected, 
underlines how closely human, animal and environ-
mental health are linked,” he said.

German Foreign Minister Heiko Maas said Germa-
ny and France would continue to support the pan-
el's work. “Covid-19 has painfully reminded us that 
the health of humans, animals and the environment 
around the world is closely connected,” he said. “No-
body is safe until everybody is safe. This is what we 
have to bear in mind to prevent future pandemics.”

Further reading

FAO. 2021. Strengthening health and agri-food systems must go 
hand-in-hand. 21 May, 2021. Food and Agriculture Organization 
of the United Nations. 

WHO, FAO, OIE and UNEP. 2021. New international expert panel 
to address emergence and spread of zoonotic diseases. 20 May, 
2021. Geneva, Paris, Rome, Nairobi: World Health Organization, 
Food and Agriculture Organization of the United Nations, World 
Organisation for Animal Health and United Nations Environment 
Programme.

From left, WHO Director-General Dr Tedros Adhanom, FAO Director General Dr Qu Dongyu, OIE Director General Dr Monique Éloit and 
UNEP Executive Director Inger Andersen announcing the launch of the new panel on May 20
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A case for action to address financial 
impacts of biodiversity loss

Efforts to quantify the world’s 
economic dependence on nature 

are growing among central banks 
and financial supervisors. 

A new study finds that financial 
systems can contribute to the depletion 

of biodiversity – or promote 
its conservation and sustainable use.

In April this year, a group was set up to work out how the 
world’s central banks and financial supervisors could 
fulfill their mandates in the context of biodiversity loss. 
The Study Group on Biodiversity and Financial Stability 
is headed by Dr Ma Jun, chairman of the Green Fi-
nance Committee of the China Society for Finance and 
Banking, and Prof Nick Robins at the London School of 
Economics (LSE). Dr Ma also oversees research at the 
Network for Greening the Financial System (NGFS), a 
group of 92 central banks and supervisors hosted by 
the Banque de France in Paris. Professor Robins co-
chairs the International Network for Sustainable Finan-
cial Policy Insights, Research, and Exchange (INSPIRE), 
co-hosted by the LSE’s Grantham Research Institute on 
Climate Change and the Environment along with the 
ClimateWorks Foundation in San Francisco. 

‘The report considers how the 
financial sector both depends
 on ecosystem services and 

exacerbates the degradation 
of natural systems’

The Study Group has since published a report outlin-
ing the case for action.  Launched on June 18, it noted 
growing recognition that biodiversity loss can threaten 
macroeconomic and financial system stability. But the 
complexity of the issue – the lack of regulations and 
policy guidance, and limited tools to measure, disclose 
and manage nature related financial risks – create 
challenges to overcome. The report considers how the 
financial sector both depends on ecosystem services 
and exacerbates the degradation of natural systems. It 
then questions whether and how central bankers and 
supervisors should address biodiversity loss as part of 
their mandates.

“It is now widely accepted within the central banking 

community that the fi-
nancial risks posed by 
climate change merit 
their attention,” said 
Dr Ma. “The impacts 
of biodiversity loss in 
many countries have 
the potential to be 
as severe … There 
is a pressing need to 
ensure that central 
banks and supervi-
sors understand how 
these impacts could 
affect their ability to 
discharge their man-
dates.” 

‘Existential threat’
Prof Robins said it was “critical” that central banks ad-
dress climate change and biodiversity loss as a “com-
pound threat to the financial system, one that is posing 
a risk of profound and irreversible impacts.” The Study 
Group’s next steps 
are to “gather expe-
rience and insights 
on the role that fi-
nancial authorities 
can play, given their 
missions and man-
dates,” he said.

Frank Elderson, 
the European Cen-
tral Bank executive 
board member who 
chairs the NGFS, 
noted that the G7 
Summit in England 
in early June had 
concluded that bio-
diversity loss posed 
an “existential threat to people, prosperity, security, 
and nature”.  The Study Group’s report “will seek to 
improve understanding of the potential financial stabil-
ity implications,” the Dutch central banker said.

Dr Ma Jun

Photo: tWitter

Prof Nick Robins

Photo: PlanettraCKer
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Among the report’s key messages are:

Biodiversity is declining faster than at any 
time in human history. “Policy efforts have been 
unable to slow the global loss of biodiversity, while 
the pressures driving this decline continue to in-
tensify,” the report says. “In addition to increasing 
awareness of the impacts of economic activities on 
biodiversity, some central banks and financial su-
pervisors are starting to recognise the potential of 
biodiversity loss as a threat to their core mandates 
for financial and monetary stability.” 

Biodiversity loss could pose risks to the fi-
nancial system through complex feedback 
loops, externalities and tipping points. These 
include transition risks and physical risks.  Transition 
risk include incompatibility between the exposures 
of  financial institutions and government measures. 
Physical risks include declining performance of as-
sets or economic activities that depend upon bio-
diversity.
 
The global economy and financial system 
are embedded in the biosphere. “Companies 
both depend on ecosystem services such as clean 
air and fresh water, and impact on the natural sys-
tems that provide those services,” the report says. 
”A range of market and institutional drivers explains 
the continued failure to value biodiversity but efforts 
to quantify the economic dependence on nature – 
as one aspect of addressing this failure – are grow-
ing. The financial system can both contribute to the 
depletion of biodiversity and promote its conserva-
tion and sustainable use.”

 
‘Nature-related hazards can affect 

companies and financial institutions, 
but companies and financial institutions 

can also affect biodiversity and the climate’

The report said the Study Group would explore wheth-
er and how central banks and supervisors could play a 
role in addressing biodiversity loss and related knowl-
edge gaps. For example, should they be involved in as-
sessing and monitoring the relationship between bio-
diversity loss and financial stability, and should central 
bank portfolios include conservation goals?

In addition, the Study Group found that applying a 
“double materiality” approach to biodiversity loss 
could be particularly insightful. “Nature-related haz-

ards can affect companies and financial institutions, 
but companies and financial institutions can also af-
fect biodiversity and the climate,” the report said. “This 
suggests that a comprehensive approach to risk man-
agement should account for how financial institutions 
are exposed to biodiversity-related financial risks, but 
also how they contribute to such risks.”

The Study Group says it welcomes feedback on the 
report, especially in response to several questions. 
“We would also welcome suggestions or examples 
of research and analysis that can help to deepen our 
thinking,” it says. An interim report – open to more 
feedback – is expected ahead of a UN meeting on the 
Convention on Biological Diversity in Kunming, China 
in October. A final report is expected in early 2022, 
along with an agenda for further research. 

Contacts: gri.inspire@lse.ac.uk & sec.ngfs@banque-
france.fr 

Further reading

NGFS and INSPIRE. 2021. The joint Study Group on ‘Biodiversity 
and Financial Stability’ launched by NGFS and INSPIRE publishes 
a Vision Paper. June 18. Paris  and London: Network for Greening 
the Financial System and International Network for Sustainable Fi-
nancial Policy Insights, Research, and Exchange.

NGFS and INSPIRE. 2021. Biodiversity and financial stability: ex-
ploring the case for action. NGFS Occasional Paper. Paris and 
London: Network for Greening the Financial System and Interna-
tional Network for Sustainable Financial Policy Insights, Research, 
and Exchange.
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Physical climate risks moderately to highly 
negative for Lower Mekong credit ratings

Physical climate risks – reflecting exposure 
and sensitivity to climate risk as well as 

the effectiveness of adaptive strategies – are 
broadly negative for the credit ratings of most 
of the government borrowers assessed by US 

rating agency Moody’s Investors Service. 
The risks are especially negative in 

emerging markets, notably in the Asia-Pacific 
region including the countries of the Lower 

Mekong Basin where physical climate risks are 
“moderately negative” for credit ratings 
of Thailand and “highly negative” for 

Cambodian, Lao and Vietnamese ratings.

Moody’s Investors Service says exposure to physi-
cal climate risk for most of the sovereign borrowers it 
rates  is “material and negative” through economic, 
fiscal and social costs. In a report released on May 
5, the US credit rating agency said repeated natural 
disasters and long-term climate trends – such as rising 
temperatures and sea levels – would affect credit qual-
ity through multiple channels that could have a lasting 
impact on economies and government finances. “Cli-
mate change may also exacerbate social risks, which 
in turn would weigh on sovereigns' credit profiles,” it 
said. 

The report said the increased frequency and severity of 
climate shocks and effectiveness of adaptation meas-
ures would determine the extent of credit constraints. 

“Our scores capture exposure to climate change; take 
into account a country's sensitivity to it depending on 
economic structure and quality of infrastructure and 
healthcare; and climate adaptation measures when 
they are likely to be effective,” the agency said. 

Moody’s said about three-quarters of the 144 sovereign 
borrowers it rates worldwide had a physical climate risk 
category score between “moderately negative” and“very 
highly negative”. Physical climate risks were most pro-
nounced in emerging economies, with 90 percent facing 
moderately negative to very highly negative exposures. 

 
‘Large gap between financing needs 
for climate-adaptation measures and 

low-cost funding sources’

In a statement accompanying the report, Moody's Vice 
President Steffen Dyck said repeated climate-related 
natural disasters over time could “weigh on invest-
ment, productivity growth and economic strength” 
which could weaken a country’s credit profile. “There is 
also a large gap between financing needs for climate-
adaptation measures and low-cost funding sources,” 
said Dyck, a senior credit officer in Frankfurt who was 
previously based in Singapore where he covered Asia-
Pacific sovereign borrowers. “This threatens the cred-
it profiles of sovereigns which are highly exposed to 
physical climate risk, especially those with already low 
fiscal strength.” 

Exposures to hazards in Lower Mekong countries
Cambodia Lao PDR Thailand Viet Nam

Sovereign risk Medium Medium High Very High

Wildfires Medium High High High

Flooding High High Very High Very High

Heat stress None Low Low High

Typhoons Low Medium Low High

Sea level rise Low None Medium Very High

Water stress None None None None

Physical climate risk * Highly Negative Highly Negative Moderately Negative Highly Negative

* also takes into account sensitivities and adaptation strategies (see box on opposite page)

sourCe: Four tWenty seVen and moody’s inVestors serViCe



August 2021                         Catch and Culture - Environment Volume 27, No. 2 31

Climate change (1)

 Economic strength undermined
The report said climate-related risks could adversely 
affect a country’s economic strength by destroying or 
degrading economic assets, disrupting and displacing 
labor markets or shutting down economic activity in 
general – all of which could be magnified in climate-
sensitive industries such as agriculture. “A material 
weakening of economic activity due to climate-related 
events will weigh on fiscal revenue and may lead to an 
increase in transfer payments and welfare expenditures, 

particularly in the event of climate shocks,” it said.

“Over the long term, adverse climate trends threaten 
negative structural changes to vulnerable economies. 
For example, increasingly severe flooding events in-
troduce the risk of a sudden repricing of assets in af-
flicted areas. A severe flood or storm surge that results 
in much higher-than-expected damages can catalyze a 
widespread devaluation of real estate, increased insur-
ance premiums or a general repricing of investment 

Moody’s said the report was based on its Environ-
ment Social and Governance (ESG) Credit Impact 
Score framework. The scores show the most vulner-
able economies similar to a list it published in 2018 
and represent a qualitative assessment of physical 
climate risk. 

To assess exposure, Moody’s said it relied on indi-
cators from Four Twenty Seven, the rating agency’s 
Berkeley-based affiliate which uses climate mode-
ling to measure the proportion of a country’s popu-
lation, GDP and agricultural exports at high risk of 
exposure to climate-related hazards by mid-century. 

The indicators span six categories of climate hazard 
which are paired with risk sensitivity measured by 
reliance on agriculture and tourism as well as the 
quality of infrastructure and health care systems. Ad-
aptation strategies are also taken into account (see 
below). 

Qualitative assessment based on quantitative inputs

Under its ESG Credit Impact Score framework, 
Moody’s identified 50 countries where physical cli-
mate risk had a “highly negative” or “very highly 
negative” impact. These included 29 of the 37 econ-
omies designated as “most vulnerable” in 2018. 
The risk was "moderately negative" in the other eight 
countries. 

The number of countries with “highly negative” or 
“very highly negative” scores was larger than the 37 
“most vulnerable” ones in 2018. This partly reflect-
ed increased coverage of countries rated – including 
Benin, Lao PDR, Mali and Niger – which all have 
“significant economic dependence on agriculture” 
and material exposure to climate hazards. 

“However, it also reflects our new methodological 
approach … which reflects a qualitative assessment 
of risk that is based on, but not solely driven by, 
quantitative inputs,” Moody's said.

sourCe: moody’s inVestors serViCe
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risk. Rising risks of increasingly frequent and/or severe 
damages may affect the cost and availability of capital, 
which could in turn negatively influence a sovereign's 
growth dynamics.”

Fiscal strength threatened 
Moody’s noted that losses could materialize suddenly 
when natural disasters occur, requiring funds for pub-
lic relief and reconstruction. “So far, economies have 
generally recovered quickly, sometimes with financial 
aid partially reducing fiscal costs for the government,” 
it said. In China, for example, severe seasonal flood-
ing in 2020 affected an estimated 63 million people 
and resulted in USD 26 billion in direct economic loss-
es (0.2 percent of GDP). That was 15.5 percent higher 
than the average of the preceding five years. “Still, the 
authorities' focus on flood impact mitigation over re-
cent years has limited the damage, and despite the 
significant human and economic cost, the immediate 
risks to China’s recovery and sovereign credit quality is 
modest,” the report said.

“Over the longer term, increased fiscal costs related 
to adaptation could weigh on the credit profiles of 

sovereigns with weak balance sheets,” Moody’s said, 
pointing to a report by the United Nations Environment 
Programme (UNEP) earlier this year. According to that 
report, adaptation costs in developing countries could 
range from USD 140 billion to USD 300 billion a year 
by 2030, rising to between USD 300 and USD 500 
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Developing economy needs and adaptation 
finance from multilateral development banks

Physical climate risk is highly negative for Cambodia, Lao PDR and Viet Nam (orange) and moderately negative for Thailand (yellow)

sourCe: moody's inVestors serViCe  

Physical climate risk is credit negative to most economies, especially emerging markets
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A recent working paper by the World Bank found that 
all four Lower Mekong countries were among the ten 
countries with the highest relative population expo-
sures to floods of 15 cm or more. In these ten coun-
tries, the paper said, ”a third or more of the popu-
lation lives in high-risk flood zones, such as coastal 
areas or low-lying river plains (such as the Mekong, 
Brahmaputra, or Irrawaddy rivers.” After the Dutch, 
Vietnamese people were found to be the most ex-

Relative population exposure to floods 

posed (46 percent of the population). Lao people 
ranked fifth (40 percent), Cambodians seventh (38 
percent) and Thai people ninth (35 percent). In terms 
of absolute population exposure, Viet Nam was also 
in the top ten with almost 46 million people exposed, 
ranking sixth after China, India, Indonesia, Pakistan 
and Bangladesh. Viet Nam and Bangladesh were the 
only two countries that appeared in both absolute 
and relative exposure rankings.

sourCe: rentshler and salhab (2020) 
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Lao PDR, Thailand and Viet Nam were found to 
have seven areas with people who were among the 
world’s top ten subnational populations most ex-
posed to “significant” flood risk. In the Lower Me-
kong Basin, these were the Mekong Delta in Viet 
Nam (74 percent of the population exposed) and 
Vientiane (73 percent). Exposure of people to sig-
nificant flood risk was even higher in the central Thai 
provinces of Pathum Thani (81 percent of the popu-
lation) and Sing Buri (78 percent) as well and the 
Red River Delta in northern Viet Nam (76 percent). 
Two other central Thai provinces were among the 

world’s ten subnational populations most exposed 
to significant flood risk – Phra Nakhon Si Ayutthaya 
(74 percent of the population) and Nonthaburi (66 
percent). “The low-lying and densely populated Red 
River and Mekong Deltas display a concentration of 
people, economic activities, and assets,” the paper 
said. “In Ho Chi Minh City, the country’s economic 
powerhouse, extreme poverty is nearly eradicated 
– and yet more people than anywhere else in the 
country live in flood hazard zones. In other words, 
high-income provinces and districts tend to be more 
exposed to flood risks."  
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billion by 2050 – vastly exceeding the USD 14 billion 
in low-cost adaption finance provided by multilateral 
development banks in 2019 (see page 32).

The report said the large gap between adaptation-
related financing needs and low-cost funding sources 
suggested that countries would face material costs in 
the coming decades, particularly the most climate-vul-
nerable economies. 

“This poses a significant challenge to the credit pro-
files of sovereigns with highly negative or very highly 
negative exposure to physical climate risk, which will 
have the least fiscal space to meet increased adapta-
tion costs,” it said.

 
‘Emerging economies in the Asia-Pacific 

region have “very high exposure 
to flooding risk, which is among the 
highest in the world for Cambodia, 
the Philippines and Thailand ..." ’

Moody’s said climate-related economic disruptions 
“often magnify existing social pressures, which could 
feed into additional economic and fiscal costs in the 
near and long term.” It noted estimates by the United 
Nations High Commission for Refugees (UNHCR) that 
weather-related events have displaced an average of 
21.5 million people every year over the past decade.

At the same time, the rating agency said emerging 
economies were more exposed to climate hazards than 
advanced economies with the largest disparities in ex-
posure to heat stress and wildfires. Emerging economies 
in the Asia-Pacific region have “very high exposure to 
flooding risk, which is among the highest in the world 
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Agricultural employment and GDP as percentage of total (average for 2017-19) 

for Cambodia, the Philippines and Thailand, all three of 
which score above the 95th percentile globally.” 

Agriculture and tourism
Exposure to physical climate risk also depends on 
sensitivity to climate events. “Economies with high de-
pendence on climate-reliant industries, such as agri-
culture and tourism are more sensitive to adverse cli-
mate shocks and trends,” Moody’s said. 

“Agricultural output is climate-dependent and vulner-
able to increasingly frequent storms, droughts and 
extreme precipitation, which can destroy seasonal 
harvests and the income flows that it generates for 
workers and governments … Over the long term, in-
creased heat stress risks lower crop yields and reduced 
work hours, which could permanently lower long-term 
growth prospects.” 

‘Cambodia and Thailand are among the 
emerging economies most reliant on tourism 

in terms of their industry’s contribution 
to GDP and adaptation finance from 

multilateral development banks’

More frequent natural disasters can meanwhile dam-
age tourism in the short term, threatening economic 
activity, public finances and foreign exchange earn-
ings. “Over the long term, adverse climate trends can 
negatively impact tourism output as rising sea levels 
threaten key tourism infrastructure on coastlines,” 
Moody’s said. “Less predictable weather and hotter 
seasons can also reduce the desirability of summer-
based coastal tourism.” Cambodia and Thailand are 
among the emerging economies most reliant on tour-
ism in terms of their industry’s contribution to GDP 
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and adaptation finance from multilateral development 
banks (see chart above).

Quality of a country’s infrastructure is also likely to 
influence sensitivity to climate risk. “Low quality in-
frastructure may be more severely damaged, hinder-
ing recovery from natural disasters,” the report said.  
“Similarly, the size and resource capacity of a country’s 
healthcare system are likely to partly determine the so-
cial and economic impact and speed of recovery from 
climate-related shocks. 

Smaller healthcare systems with lower coverage and 
fewer physicians and facilities are relatively more sus-
ceptible to climate shocks, which can rapidly increase 
demand for health system services and damage health 
system infrastructure.” 

 
‘Many adaptation strategies 

have yet to be tested’

The report noted that many economies – both ad-
vanced and emerging – had taken diverse adapta-
tion measures to boost the climate resiliency of their 
economies. But implementing adaptation strategies 
faces “institutional constraints” in emerging econo-
mies, “some of which lack the budget and technical 
capacity to introduce and employ environmental moni-
toring processes and related strategies.” Overall, the 
report concluded, “many adaptation strategies have 
yet to be tested. As such, it remains unclear if the scale 
of individual country adaptation efforts, as well as the 
funding available for them, match a given country’s 
adaptation needs, which can be large for the most 
climate-vulnerable sovereigns.”
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How ASEAN central banks are managing 
climate and environment-related risks  
Central banks and other financial regulators 
in China and Europe are leading the world in 
terms of green finance. Among central banks 
in the four Lower Mekong countries, the State 

Bank of Vietnam stands out for having 
practices that are closest to those of the global 
frontrunners which also include Bangladesh, 

Brazil, Hong Kong and Singapore.
These are some of the findings of a recent 

report by the Task Force on the Roles of 
ASEAN Central Banks in Managing Climate 

and Environment-related Risks. A summary of 
the report appears below including a set 
of seven recommendations on page 43.

Climate change and the associated challenges – like ex-
treme weather and possible disruptive environment poli-
cies – have far-reaching implications for macroeconom-
ics and financial systems. The impact reaches all levels 
of society, from households to businesses and policy 
makers, including central banks and governments. The  
Covid-19 health crisis is likely to 
be a fraction of the possible mag-
nitude, reach and indiscriminate 
impact on society and activity of 
the climate crisis. If climate change 
continues unmitigated, ASEAN 
countries face possible GDP per 
capita losses of between 0.7 and 
8.5 percent by 2100 (see chart at 
right). Costs could be higher with 
international spillover effects. 

The negative implications for 
macroeconomic and financial 
stability are through physical, 
transition and liability risks. Physi-
cal risks arise from the direct im-
pact of weather events such as 
floods on properties, infrastruc-
ture and crops. Transition risks 
arise from the adjustments to a 
low-carbon economy because 
of climate change policies, tech-
nological breakthroughs and 
changing consumer preferences. 
Liability risks refer to compensa-

tion claims and litigation by the public or businesses 
on financial institutions, corporations or their directors, 
leading to financial costs (see opposite). 

Climate and environment-related risks affect financial 
stability through balance sheets and financial perfor-
mance. Shocks to household income and business 
profitability impact financial institutions and the fi-
nancial system through rising loan delinquencies and 
impairment of investment assets. This may have ad-
verse consequences on banks  profitability and quality 
of assets which constrain ability to raise funding given 
dampened asset values and prospects for returns. Ris-
ing credit risk may also result in tightening credit con-
ditions as financial institutions protect their balance 
sheets. Access to liquidity from the money market may 
also be constrained as some banks may be perceived 
to have higher counterparty risks. Central banks may 
need to step in by providing liquidity to preserve stabil-
ity and through measures to support financial sector 
and non-financial balance sheets. On the part of gov-

 
The first Representative Concentration Pathway (RCP 2.6) in blue corresponds to the Paris 
Agreement of 2015 which aims to hold the increase in the global average temperature to below 
2 degrees Celsius above pre-industrial levels. The second (RCP 8.5) in orange is an unmitigated 
scenario in which emissions continue to rise throughout the 21st century. Data for Singapore not 
available. 

sourCe: anWar et al. (2020)

ASEAN loss in GDP per capita in 2100 under two climate scenarios  
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 sourCe: anWar et al. (2020)

Transmission of climate and environment-related risk

ernments, the extra spending for emergency assistance 
and rebuilding infrastructure following climate change 
or environment-related disasters can strain balance 
sheets and reduce fiscal policy space. Transition risks 
also affect financial sector and central bank balance 
sheets in a similar manner given diminishing asset val-
ues and exposure to “stranded” assets that unexpect-
edly become devalued. 

Six ASEAN central banks are members of the Central 
Banks and Supervisors Network for Greening the Fi-
nancial System (NGFS), a coalition with 90 members 
including the National Bank of Cambodia and the 
Bank of Thailand.Three are members of the Sustain-
able Banking Network of regulators and industry as-
sociations including the Bank of Lao PDR and the State 
Bank of Vietnam.  The NGFS has acknowledged that 
“climate-related risks are a source of financial risk. It 
is therefore within the mandates of central banks and 
supervisors to ensure the financial system is resilient to 
these risks” (see table next page). 
 
ASEAN central banks are generally at early stages of 
efforts to understand the impact of climate and envi-
ronment-related risks on the economy and financial 
sector. They have room to catch up to central banks 
at the forefront in managing climate and environment-

related risks. These frontrunners include Chinese au-
thorities, the European Union, the Bank of England 
and Nederlandsche Bank. Others include, Bangladesh 
Bank, Bank do Brasil, the Hong Kong Monetary Au-
thority and the Monetary Authority of Singapore, itself 
an ASEAN member state. Among central banks in the 
Lower Mekong countries, the State Bank of Vietnam is 
by far the closest to the frontrunners in terms of good 
practices with the National Bank of Cambodia running 
second. Bank of Lao PDR and Bank of Thailand are 
perceived as being in earlier stages of green initiatives. 

China and EU as frontrunners
Frontrunner central banks have policies aligned with 
national policies on climate and environment. For 
these countries, national level policies are clear and 
well-coordinated across government machineries, in-
cluding central banks. Many central banks are also 
involved in taking active roles in multi-agency collabo-
rations to tackle overall climate challenges. 

In China, the Thirteenth Five-Year Plan for Economic 
and Social Development in 2016 proposed the devel-
opment of green finance to address pollution and fa-
cilitate the transition to a low-carbon economy. Several 
agencies, including the People’s Bank of China, were 
tasked with developing a green finance system to sup-
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port the government’s policy direction, leading to the 
introduction of various policies such as the develop-
ment of green finance taxonomy and introduction of 
interest subsidies for green loans.

In the EU, each member country aligns its climate-relat-
ed policy direction with the Sustainable Development 
Goals (SDGs) for 2030 adopted the United Nations 
in 2015 and the Paris Agreement, secured the same 
year at the United Nations Framework Convention on 
Climate Change (UNFCCC) Conference of the Parties 
(COP21). Several key deliverables introduced have a 
direct impact on the work of central banks and finan-
cial regulators, including classifying sustainable activi-
ties and supporting financial institutions to incorporate 
climate risks into risk-management policies. In 2019, 
the European Commission launched the European 
Green Deal, committing the EU to become the world’s 
first climate-neutral continent by 2050.

Practices in ASEAN
In Southeast Asia, many governments had already in-
corporated environment, climate or disaster-related 
considerations into national policy before the Paris 
Agreement of 2015. Most ASEAN central banks have 
begun adopting climate-related considerations in policy 
deliberations and regulatory approaches, primarily in 
response to climate-related events such as refinancing 
schemes after major floods. 

Four ASEAN central banks have regulatory measures 
including the State Bank of Vietnam which has issued a 
directive requiring financial institutions to adopt envi-
ronmental and social risks in credit-granting activities. 
Moreover, its Green Bank Development Scheme aims 
to increase the ratio of total lending to priority green 
industries and sectors. 

The State Bank of Vietnam’s approach to sustainable 

* central banks not included in original report by Dikau and Volz (2020)

sourCe: anWar et al. (2020)

Central bank mandates
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finance strongly adheres with and contributes to the Vi-
etnam Green Growth Strategy and the National Action 
Plan on Green Growth for 2014-2020. The Vietnam-
ese central bank has developed a series of policies and 
action plans to encourage banks to gradually move 
towards the goals of supporting sustainable develop-
ment and green growth.

Some ASEAN central banks are working on regulatory 
measures or supervisory guidance including the Bank 
of Thailand which is developing supervisory and moni-
toring tools and enhancing onsite examiners’ capacity 
to ensure that Thai banks can implement industry-led 
Sustainable Banking Guidelines. 

Three central banks including the National Bank of 
Cambodia and the Bank of Thailand – have leveraged 
financial industry and banking associations to promote 
the adoption of climate and environmentally sound 
banking practices. Such an approach has helped in-
dustries gradually adopt sustainable practices and re-
duce the possibility for disruptive transitions. 
 
Southeast Asian central banks have recognised that 
climate risks may translate into financial risks through 
physical and transition risk channels. But many are still 
at the early stage of studying the climate and environ-
ment-related risk exposure of their financial sectors 
and understanding the linkages of these risks to finan-
cial and price stability. Among the few to regulate enti-
ties to have climate risk disclosure, the State Bank of 
Vietnam requires financial institutions to report activi-
ties that support green development, known as “green 
transactions”. 

Only a few ASEAN central banks require reporting on 
green activities. Lack of data presents a big challenge. 
Developing individual taxonomies may help address 
data gaps. ASEAN readiness to transition to low-car-
bon economies and achieving a common language 
across the region must be considered. All Southeast 
Asian central banks acknowledge the need for having 
a taxonomy and standard classification. Given close 
economic and financial linkages among ASEAN mem-
ber states, a common taxonomy is important for the 
financial sector to prevent fragmentation in classifying 
green and transitional activities across the region. A 
more common language will also facilitate capital al-
location within ASEAN (see box on page 42). But a 
sudden requirement to classify assets related to car-
bon-intensive industries as "brown" could lead to many 
assets becoming "stranded" as their values are written 
down due to incompatibility with transitions. A sud-

den deteriorating market valuation of key assets and 
debt servicing capacity could translate into credit and 
market risks to financial institutions in ASEAN countries 
and create a major setback to economic growth and 
development.

While individual experience varies in terms of develop-
ing taxonomies, ASEAN has collectively issued Green 
Bond Standards based on the International Capital 
Market Association’s Green Bond Principles in 2017. 
The standards are a starting point for classifying green 
activities as they specify ten broad categories for pro-
ject eligibility. According to the ASEAN Capital Markets 
Forum, eligible projects would have to comply with the 
four core components of the principles to be eligible 
for an ASEAN Green Bond label – identifying the use 
of proceeds, having a process for evaluation and se-
lection, having a process to manage bond proceeds 
and reporting on the use of proceeds and impacts.

With growing awareness of the need to manage cli-
mate challenges, many of the world’s central banks 

The report by the Task Force said most ASEAN 
central banks were focusing on reducing waste 
and lower carbon footprints. Bank Indonesia, for 
example, had upgraded its building infrastructure 
to meet new green building and energy standards. 
The Indonesian and Philippine central banks have 
meanwhile issued “no single-use plastic zone” 
policies in their offices and Bangko Sentral ng 
Pilipinas has paper-reduction measures through 
digitalisation, installation of solar panels and 
adoption of ecologically responsive building 
designs. It has also adopted Sustainable Central 
Banking as one of its strategic objectives. 

The Monetary Authority of Singapore has upgraded 
its building to green standards, introduced water 
and paper saving measures and reduced plastic 
use and currency note printing by introducing 
“good as new” notes. Bank Negara Malaysia 
is watering its grounds using rainwater from its 
roofing systems and is printing fewer brand new 
notes, using polymer notes to prolong circulation 
lifespan. It is also embarking on a digitalisation 
strategy to reduce the use of paper, charging for 
the use of plastics and banning plastic straws. 

Greening ASEAN central bank operations
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are at the helm of embracing principles of sustainabil-
ity. The most notable action is a call for “integrating 
sustainability factors into own-portfolio management” 
by the NGFS. Doing so would unlock massive amounts 
of capital into environment-friendly companies and 
projects, and limit potential environmental, social and 
governance (ESG) risks and reputational risks of hold-
ing assets with large climate exposures. A survey of 
NGFS members in 2019 found that most respondents 
were already adopting Sustainable and Responsible 
Investment (SRI) strategies. Almost half of the respond-
ents had disclosed at least a part of their SRI approach.

In Southeast Asia, a few central banks have embed-
ded greening activities into their investment processes. 
These include the National Bank of Cambodia which 
has started investing in green bonds through funds 
managed by the Bank for International Settlements. 

Gaps in ASEAN practices
For ASEAN central banks, progress towards the world 
frontrunners is evident in leading by example. But gaps 
are notable in alignment to national policies as exist-
ing alignments – where available – are in relation to 
managing weather-related events like floods. Other 
notable gaps are in disclosure and risk-management 
practices as well as data collection and taxonomy (see 
table opposite). Some central banks seem to be more 
advanced than their regional peers for selected good 
practices, such as the State Bank of Vietnam, primarily 
due to clear national policies or whole-of-government 
approaches. 

‘Developments are hampered by relatively 
low public awareness of the need to 

address climate action in ASEAN and a 
lack of quality and meaningful data’

Gaps are likely to be attributed to several factors and 
challenges such as the lack of information to guide 
decision-making in incorporating climate and environ-
ment-related risks in setting monetary policies. There 
is also a lack of expertise and capabilities in assessing 
such risks. Socio-economic considerations also play a 
role as most ASEAN countries are emerging economies 
that depend on fossil-fuelled power generation to meet 
their energy and development needs. The transition to 
sustainable energy and climate-resilient infrastructure 
could force already-limited resources and funding to 
be channelled away from other productive and growth-
enhancing projects, damaging near-term growth pros-
pects. Developments are hampered by relatively low 
public awareness of the need to address climate action 

The Sustainable Developed Goals for 2030 
adopted by the United Nations in 2015 aim to 
address global challenges such as poverty, in-
equality, climate change, environmental degra-
dation, peace and justice. Five of the seventeen 
goals have targets related to areas under the pur-
view of central banks: 

SDGs and central banks

Goal 1: End poverty in all its 
forms everywhere includes en-
suring equal rights to economic 
resources, including financial 
services.

Goal 8: Promote sustained, 
inclusive and sustainable eco-
nomic growth, full and produc-
tive employment and decent 
work for all includes strength-
ening the capacity of domes-
tic financial institutions to en-
courage and expand access to 
banking, insurance and finan-
cial services for all. 

Goal 10: Ensure inclusive and 
equitable quality education 
and promote lifelong learning 
opportunities for all includes 
improving the regulation and 
monitoring of global financial 
markets and institutions. 

Goal 13: Take urgent action 
to combat climate change and 
its impacts includes integrating 
climate change measures into 
national policies, strategies and 
planning. 

Goal 17: Strengthen the means 
of implementation and revital-
ize the global partnership for 
sustainable development) in-
cludes enhancing global mac-
roeconomic stability, including 
through policy coordination 
and policy coherence. 
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Green initiatives of world  frontrunners and ASEAN central banks 
Alignment to 

National Policy

Regulatory 
Measures & 
Guidelines

Incentives
Disclosure & 

Risk Assessment 
Practices

Data Collection &  
Taxonomy Lead by Example

Frontrunners China
People’s Bank of 
China tasked to 
develop green 
finance system such 
as taxonomy and 
interest subsidies for 
green loans.

European Union 
European Green 
Deal

Brazil
Banco Centra do 
Brasil requires 
financial institutions 
to internalise 
environment and 
social risks into risk 
framework.

Bangladesh
Bangladesh Bank 
requires financial 
institutions to 
allocate 5% of loan 
disbursements to 
green finance.

Bangladesh
Bangladesh Bank 
offers low-cost 
refinance facilities 
to green and eco-
friendly sectors.

Hong Kong 
Hong Kong 
Monetary Authority 
offers subsidy to 
green verification 
fees.

Singapore
Monetary Authority 
of Singapore issued 
Sustainable Bond 
Grant Scheme 
to cover cost 
of independent 
external review 
rating of green, 
social and 
sustainable bonds.

China
People’s Bank 
of China offers 
low-cost funding 
to banks to lend to 
green projects via 
re-lending facility.

Disclosure

United Kingdom
Bank of England 
developing 
climate disclosure 
based on TCFD1 
recommendations.

China
China Banking 
Regulatory 
Commission 
requires banks to 
collect and report 
data on green credit 
statistics.

Risk management

United Kingdom
Bank of England 
issued consultation 
paper on stress test 
methodology.

Netherlands
De Nederlandsche 
Bank  conducted 
stress test on 
financial sector’s 
vulnerability to 
energy transition.

China
China Banking 
Regulatory 
Commission green 
loan definition 
and China Green 
Finance Committee 
green bond 
endorsed project 
catalogue. 

European Union
Taxonomy

Singapore
Monetary Authority 
of Singapore 
launched a USD 
2 billion Green 
Investment 
Programme to be 
deployed into green 
or environment, 
social, governance-
integrated funds 
with a strong 
environmental focus 
managed by asset 
managers

NGFS2

Central banks 
to integrate 
sustainability factors 
into own portfolio 
management.   

Closer to 
Frontrunners

Indonesia

Singapore

Vietnam
State Bank of 
Vietnam Green 
Growth Strategy & 
National Action Plan 
for Green Growth 
for 2014-2020 

Indonesia

Philippines

Singapore

Vietnam
State Bank of 
Vietnam directive 
for financial 
institutions to adopt 
environment and 
social risks into 
credit-granting 
activities; Green 
Bank Development 
Scheme 

Disclosure

Malaysia

Singapore

Vietnam
State Bank of 
Vietnam requires 
financial institutions 
to report activities 
supporting green 
development 

Risk management

Malaysia

Indonesia 

Vietnam
State Bank of 
Vietnam defined 
six priority projects 
for green growth 
development 

Indonesia 

Malaysia

Philippines

Cambodia
National Bank of 
Cambodia
invests foreign 
reserves in green 
bonds and BIS 
green bonds 

Early or Nascent 
Stage

Most central bank 
alignments to 
national policy are 
limited to managing 
weather-related 
events (e.g. floods).

Gradual approach

Thailand
Bank of Thailand 
supports Sustainable 
Banking Guideline 
- Responsible 
lending by banking 
association

Cambodia
National Bank of 
Cambodia
endorses 
Sustainable Finance 
Principles by the 
banking association 

Phased approach

Malaysia

Indonesia Most ASEAN 
central banks are 
at early stage of 
disclosure and 
have not conducted 
climate-related risk 
assessments.

Singapore

1 Taskforce on Climate-Related Financial Disclosures (31 members from G20 countries)

2 Central Banks and Supervisors Network for Greening the Financial System (90 members including National Bank of Cambodia and Bank of Thailand) 
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The report by the ASEAN central bank task force de-
fines green taxonomy as a “guide to climate aligned 
assets and projects”  and a “tool for issuers, inves-
tors, governments and municipalities to help them 
understand what the key investments are that will 
deliver a low carbon economy.” 

China
China has developed three sets of green finance 
definitions to support pollution control and energy 
saving. The China Banking Regulatory Commission 
issued a green loan definition in 2014, setting the 
scope for loans to 12 sectors and paving the way 
for green data collection and mandatory reporting 
of green credit activities by financial institutions. In 
2015, the China Green Finance Committee issued 
a Green Bond Endorsed Project Catalogue to pro-
mote the green bond market with a more compre-
hensive classification of green activities. The cata-
logue covers six environment objectives – energy 
saving, pollution prevention and control, resource 
conservation and recycling, clean transportation, 
clean energy, and ecological protection and climate 
change adaptation. China has also drafted a Green 
Industry Catalogue as an umbrella taxonomy har-
monising different standards among seven Chinese 
ministries and agencies to support incentives and 
other measures for green industry development. 

European Union
The EU published its taxonomy in 2019 to enable 
investors and the capital markets to identify invest-
ment opportunities that make positive contributions 
to climate and Sustainable Development Goals. To 
qualify for EU taxonomy, activities must contribute to 
at least one of six environmental objectives – climate 
change mitigation, climate change adaptation, sus-
tainable use and protection of water and marine 
resources, transition to a circular economy, waste 
prevention and recycling, pollution prevention con-
trol, and protection of healthy ecosystems. Activities 
must do no significant harm to other environmental 
objectives. The taxonomy also specifies screening 
criteria for different activities, including quantitative 
as well as qualitative metrics which activities must 
possess in order to be eligible.

ASEAN
In its report, the ASEAN central bank task force said 

What is green taxonomy?

the lack of a common green taxonomy for Southeast 
Asia was one of the five major obstacles for finan-
cial institutions incorporating green practices. In the 
absence of a green taxonomy, financial institutions 
in ASEAN are hampered by an unwillingness to lend 
to green activities given the higher costs incurred for 
project identification and potential reputational con-
cerns over green washing. 

‘Financial institutions have expressed 
concerns over the potential reputational 

risks associated with green washing’

They also face difficulties in identifying and assess-
ing the risk impact of green and non-green lending 
and investments to the existing portfolios of financial 
institutions. “Financial institutions have expressed 
concerns over the potential reputational risks associ-
ated with green washing that they might face, due to 
the lack of a common understanding on what con-
stitutes green or transitional. project due diligence 
would also likely to be poorly performed without a 
common classification framework,” the report said. 
“ASEAN financial institutions also face challenges in 
evaluating climate change risk in their balance sheet 
or portfolios, or both, due to the lack of a consistent 
green and non-green asset classification within their 
country.”

State Bank of Vietnam
The task force said some ASEAN central banks had 
started developing national taxonomies to better 
identify and classify green activities, including the 
State Bank of Vietnam. In 2017, the Vietnamese 
central bank released a Green Project Catalogue 
which defines the green sector including green bank-
ing, sustainable forestry, green industry, renewable 
energy, clean energy, recycling and reusing natural 
resources. Other green sectors defined by the State 
Bank of Vietnam include waste treatment and pol-
lution prevention, environmental and ecosystem 
protection, natural disaster prevention, sustainable 
water management in urban and rural areas, green 
building, sustainable transportation, and provision 
of environmental protection and energy saving. The 
Vietnamese Ministry of Natural Resources and Envi-
ronment has also issued a list of green projects and 
projects with high environmental pollution risk as a 
reference for financial institutions. 
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in ASEAN and a lack of quality and meaningful data. 

Engaging the private sector
Most ASEAN financial institutions are generally at the 
early stages of adopting sustainability practices with 
most at the capacity-building stage, through active par-
ticipation in forums or conferences. The Bank of Thai-
land, for example, has been hosting the annual Bang-
kok Sustainable Banking Forum since 2018, targeting 
boards of directors and top executives of commercial 
banks. The central bank also hosts quarterly workshops 
on sustainable banking with support from both domestic 

and international partners such as the Thai Bankers As-
sociation and the Worldwide Fund for Nature (WWF). 
In addition, the Bank of Thailand is collaborating with 
the International Finance Corp (IFC) – the private sector 
arm of the World Bank – to develop a sustainable fi-
nance road map for the the country’s financial sector. In 
2019, Thailand set up a Working Group on Sustainable 
Finance to coordinate policies to encourage the chan-
nelling of funds towards green credit. Members are the 
Bank of Thailand, the Ministry of Finance, the Securities 
Exchange Commission, the Office of Insurance Com-
mission and the Stock Exchange of Thailand.

Summary of recommendations by the ASEAN central bank task force  
Themes Recommendations

1. Capacity Building 
and Awareness

• Leverage the ASEAN Steering Committee on Capacity Building (SCCB), for the matching of demands and 
supplies of central bank training programmes and courses relating to climate change. 

• Collaborate and build partnerships with other central banks, multilateral or foreign development partners, 
climate scientists, or academia on increasing capacity and technical expertise in the industry. 

• Join international coalitions established with the objective of advancing sustainability in the financial 
sector. 

• Collaborate with key government agencies and non-governmental organisations. 

• Further understand how climate risks affect both cyclical and structural monetary policy variables. 

• Develop a network of ASEAN supervisors to exchange experiences in implementing the relevant 
recommendations by international bodies, such as the five recommendations of the NGFS Guide for 
Supervisors – Integrating climate-related and environmental risks into prudential supervision

2. Central Bank 
Leadership

• Embed sustainability principles including environmental, social and governance (ESG) standards into 
central bank operations and strategies. 

• Take the lead in working with other domestic government agencies to grow the supply of green or 
sustainable finance. 

• Consider providing incentives to financial institutions, where appropriate.

3. Regulatory and 
Supervisory 
Framework

• Study feasibility of adopting a principles-based ASEAN-wide taxonomy for green and transitional 
activities. 

• Develop ASEAN green lending principles or guidelines. 

• Facilitate information collection and monitoring of climate and environment-related risks by enhancing 
existing reporting requirements. 

•  Integrate climate and environment-related risks in the supervisory assessment framework.

4. ASEAN Green Map
• Consider development of a roadmap or “ASEAN Green Map” to ensure comprehensive development 

and unified efforts across banking and insurance, capital market and ancillary services (e.g. green 
certification, advisory services, etc.).

5. ASEAN Voice
• Communicate ASEAN’s common interest and unique circumstances, where appropriate, at international 

platforms.

6. Surveillance 
and Assessment 
Framework

• Study the possibility of developing a common data collection framework.

7. Communication 
Strategy

• Develop a clear communication strategy to support and build central bank’s legitimacy and credibility, 
respectively, in the journey to manage climate change; to guide the financial industry; and to signal 
commitment towards greening the financial systems.

sourCe: anwar et al. (2020)



44 Catch and Culture - Environment Volume 27, No. 2                          August 2021  

Climate change (2)

Several ASEAN financial institutions have taken the 
lead in integrating sustainability in their operations – 
from introducing environmental and social risk-man-
agement systems to adopting international best prac-
tices including in disclosure standards. In Thailand, 
Kasikornbank conducted its first internal climate-relat-
ed scenario analysis in 2018. The bank focused on se-
lected high-risk sectors – autos and automotive parts, 
industrial agriculture, petroleum and petrochemical 
products; and utilities (gas and coal). The purpose was 
to identify risks and opportunities arising from the sce-
narios and what actions Kasikornbank might need to 
take to mitigate the risks.

Challenges ahead
ASEAN central banks need to balance climate targets 
and socio-economic objectives, and enhance coordi-
nation with broader government climate efforts when 
developing policies for the financial sector. For the 
financial industry in ASEAN countries, the key chal-
lenges are the lack of common taxonomy, standards, 
principles, data and technical expertise, and structural 
barriers in obtaining capital for green projects. 

The financing needs to support the sustainable devel-

opment of ASEAN economies are expected to be huge. 
In a joint report with the United Nations Environment 
Programme in 2017, Singapore’s DBS Bank – the larg-
est in Southeast Asia – estimated that ASEAN would 
need an average of USD 200 billion a year in green 
investments from 2016 to 2030, amounting to USD 
3,000 billion over 15 years (see chart below). These 
immense needs cannot be borne by public finances 
alone. Private capital from a variety of sources will 
have to be crowded in. However, current annual aver-
age supply of green finance in ASEAN is estimated at 
only USD 40 billion with private sector financing con-
tributing only around 25 percent of current flows.

‘Maturity mismatch challenges are 
particularly pertinent in ASEAN where 

loans serve as an important component 
in the financing mix of companies’

One of the key barriers to getting capital for green 
projects in ASEAN is poor access to finance among 
small and medium-sized enterprises. This reflects fac-
tors such as a lack of credit history and a reliance on 
lending with high collateral requirements and high in-
terest rates. These impediments are compounded by 

sourCe: dbs and uneP (2017)

ASEAN green finance opportunities by sector (billions of USD)
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the high search and verification costs for green pro-
jects due to a lack of a common definition for environ-
mentally friendly projects and inadequate disclosures 
from firms on their environmental footprint. Another 
key barrier is “maturity mismatches” whereby some 
banks are constrained in being able to extend long-
term loans to such projects due to the shorter maturity 
of their depositor base. Maturity mismatch challenges 
are particularly pertinent in ASEAN where loans serve 
as an important component in the financing mix of 
companies.

Capital market instruments with longer durations – 
such as green bonds – can serve to resolve structural 
barriers in bank lending such as maturity mismatches. 
For example, banks can tap green bond markets as a 
source of long-term funds to finance green projects. 
Green bonds can also complement bank lending for 
companies and have become an effective means of 
directing investment capital towards long-term climate 
mitigation, resilience and adaptation projects. 

‘ASEAN central banks need to 
work with various stakeholders – including 
academia, scientists, financial regulators, 

industry and other governmental agencies’

As challenges extend beyond the banking sector, 
ASEAN central banks need to work with various stake-
holders – including academia, scientists, financial 
regulators, industry and other governmental agencies 

– in driving national climate agenda to encourage the 
widespread adoption of green finance across South-
east Asia.
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World fish prices

FAO Fish Price Index
(2014-2016 = 100)

Production, trade, utilisation and consumption
FAO Food Outlook, June, 2021

2019 2020
Estimate

2021
Forecast

Change
2020/2021

 Million tonnes %

Production 177.8 174.6 177.3 1.5

Capture fisheries 92.5 90.5 92.3 2.0

Aquaculture 85.3 84.1 85.0 1.1

Trade value (exports USD billion) 160.8 149.4 149.8 0.3

Trade volume (live weight) 65.5 63.3 63.4 0.2

Total utilisation 177.8 174.6 177.3 1.5

Food 158.3 154.7 157.1 1.6

Feed 15.5 16.1 16.4 1.6

Other uses 4.0 3.8 3.8 0.0

Consumption per person

Food fish (kg/yr) 20.5 19.8 20.0 0.5

From capture fisheries (kg/year) 9.5 9.1 9.2 1.2

From aquaculture (kg/year) 11.1 10.8 10.8 0.0

FAO Fish Price Index (2014 – 2016 = 100) 2019 2020 2021
Jan-May

Change
Jan-May 2021/Jan-May 2020
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FAO total fish price index 
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Source of the raw data for the FAO Fish Price Index: EUMOFA, INFOFISH, INFOPESCA, INFOYU, Statistics Norway
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Prices for freshwater fish and other aquatic animals in Thailand and Viet Nam

Viet Nam
Vietnam Association of Seafood Exporters and Producers (VASEP) 

Dong Thap Province in the Mekong Delta except black tiger shrimp (Da Nang) 

VND per kg unless otherwise stated

March, 2021 July, 2021

Item Size Price
Pangasius (Pangasianodon hypophthalmus) (white flesh) Cá tra thịt trắng 0.7 – 0.8 kg 21,000 – 21,500 20,500 – 21,000 
Pangasius fry (Pangasianodon hypophthalmus) Cá tra bột Bột 1.2 - 1.5 0.8  – 1.2 
Pangasius fingerlings (Pangasianodon hypophthalmus) Cá tra giống 28 – 35 con/kg 29,500 – 32,000 20,000 – 21,500 
Red tilapia (Oreochromis spp.) Cá điêu hồng > 300 g – 1,000 g 33,000 – 35,000  34,000  – 35,000
Red tilapia fingerlings (Oreochromis spp.) Cá điêu hồng giống 35 con/kg 36,000 – 38,000 20,000  – 22,000
Snakehead (Channa spp.) Cá lóc nuôi 1.0 – 1.2 kg 29,000 – 31,000 40,000 – 42,000
Snakeskin gourami (Trichopodus pectoralis) Cá sặc rằn 4 – 5 con/kg 20,000 – 23,000 25,000  – 27,000 
Climbing perch (Anabas testudineus) Cá rô đầu vuông 8 con/kg 26,000 – 28,000 21,000  – 22,000
Japanese wrinkled frog (Thai strain) (Glandirana rugosa) Ếch Thái 3 – 5 con/kg 40,000 – 43,000 20,000 – 23,000 
Japanese wrinkled frog fry (Thai strain) (Glandirana rugosa) Ếch Thái giống  120 – 140 con/kg 500 – 600 200 – 250 
Giant freshwater prawn (Macrobrachium rosenbergii) * Tôm càng xanh 15 – 25 con/kg 200,000 –  220,000 160,000 – 180,000
Giant freshwater prawn (Macrobrachium rosenbergii) † Tôm càng xanh Tôm trứng, càng xào 90,000 – 115,000 90.000 – 100.000
Giant freshwater prawn (Macrobrachium rosenbergii) P/L Tôm càng xanh post 80,000 – 90,000 con/kg 80  – 115 80 – 90
Black tiger shrimp (Penaeus monodon) Tôm sú 15 con/kg 460,000 460,000
Black tiger shrimp (Penaeus monodon) Tôm sú 25 – 30 con/kg 220,000 220,000
Black tiger shrimp (Penaeus monodon) Tôm sú 40 con/kg 180,000 160,000

* 50 g – 74 g        † Berried females, inferior old blue-claw males

Thailand
Talaad Thai Wholesale Market, Pathum Thani Province

THB per kg

April, 2021 August, 2021

Item Price
Chinese edible frog (Haplobatrachus rugulosus) (small) กบนา (เล็ก) 90  110
Asian redtail catfish (Hemibagrus wyckioides) ปลากดคัง 120 - 185 125 - 160
Yellow mystus (Hemibagrus filamentus) ปลากดเหลือง 125 125 - 145
Tire track eel (Mastacembelus favus) ปลากระทิง 150 145 - 250
Clown featherback (Chitala ornata) ปลากราย 180 190 - 200
Iridescent mystus  (Mystus multiradiatus) (large) ปลาแขยง (ใหญ่) 80 - 100 80 - 100
Iridescent mystus (Mystus multiradiatus) (small) ปลาแขยง (เล็ก) 50 - 60 50 - 60
Wallago (Wallago attu) (large) ปลาเค้าขาว (ใหญ่) 380 180
Wallago (Wallago attu) (small) ปลาเค้าขาว (เล็ก) 160 120
Bronze featherback (Notopterus notopterus) ปลาสลาด หรือ ปลาฉลาด 90 - 100 90
Farmed giant snakehead (Channa micropeltes) (large) ปลาชะโด เลี้ยง (ใหญ่) 85 - 90 90 - 100
Farmed giant snakehead (Channa micropeltes) (small) ปลาชะโด เลี้ยง (เล็ก) 75 80 - 90
Farmed North African walking catfish hybrid (Clarias spp.) (large) ปลาดุก เลี้ยง (ใหญ่) 35 - 38 40 - 42
Farmed North African walking catfish hybrid (Clarias spp.) ((small) ปลาดุก เล้ียง (เล็ก) 38 - 42 40 - 43
Siamese red catfish (Phalacronotus bleekeri) (large) ปลาแดง (ใหญ่) 250 250
Siamese red catfish (Phalacronotus bleekeri) (small) ปลาแดง (เล็ก) 140 - 170 140 - 170
Silver barb (Barbonymus gonionotus) (large) ปลาตะเพียนขาว หรือ ปลาตะเพียนเงิน (ใหญ่) 50 40 - 42
Silver barb (Barbonymus gonionotus) (small) ปลาตะเพียนขาว หรือ ปลาตะเพียนเงิน (เล็ก) 35 35
Red tilapia hybrid (Oreochromus spp.) (large) ปลานิลแดง (ใหญ่) 85 - 90 75
Red tilapia hybrid (Oreochromus spp.) (small) ปลานิลแดง (เล็ก) 70 - 75 65
Nile tilapia (Oreochromus niloticus) (large) ปลานิล (ใหญ่) 55 - 60 50-60
Nile tilapia (Oreochromus niloticus) (small) ปลานิล (เล็ก) 35 35
Whisker sheatfish (Kryptopterus spp.) (large) ปลาขาไก่ (ใหญ่) 380 380
Whisker sheatfish (Kryptopterus spp. (small) ปลาขาไก่ (เล็ก) 160 160
Common carp (Cyprinus carpio) (large) ปลาไน (ใหญ่) 35 - 40 35 - 40
Mekong giant catfish (Pangasianodon gigas) ปลาบึก 50 - 65 65
Boeseman croaker (Boesemania microlepis) ปลาม้า 245 - 360 350 - 435
Horse-face loach (Acantopsis choirorhynchos) ปลารากกล้วย 140 140
Giant gourami (Osphronemus goramy) ปลาแรด 80 - 85 85 - 90
Siamese mud carp (Henicorhynchus siamensis) ปลาสร้อยขาว 55 - 65 50 - 60
Snakeskin gourami (Trichopodus pectoralis) ปลาสลิด 135 135
Striped catfish (Pangasianodon hypophthalmus) ปลาสวาย 28 - 30 26 - 30
Spot-fin spiny eel (Macrognathus siamensis) (large) ปลาหลดจุด (ใหญ่) 170 170
Spot-fin spiny eel (Macrognathus siamensis) (small) ปลาหลดจุด (เล็ก) 130 130
Rice-field eel (Monopterus javanensis) (large) ปลาไหลนา หรือ ปลาไหลบึง นาข้าว (ใหญ่) 250 250 - 280
Rice-field eel (Monopterus javanensis) (small) ปลาไหลนา หรือ ปลาไหลบึง นาข้าว (เล็ก) 300 - 320 300 - 320
Pond snail (Filopaludina martsensi) หอยขม 100 50 - 100



184 Fa Ngoum Road, 
PO Box 6101, Vientiane, Lao PDR

Tel: (856-21) 263 263  Fax: (856-21) 263 264

Photo: lem samean

Plastic debris along the Mekong about 15 km downstream from Phnom Penh in July this year. In March, the United Nations 
Environment Programme (UNEP) announced that the second phase of its project to map plastic leakage and hotspots in Asian rivers had begun 
field surveys along the Mekong. In a statement, the CounterMEASURE project said studies had begun in Ubon Ratchathani in northeast Thailand 
with other project sites soon to follow (see page 24).


