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Solving the challenges of air and water pollution requires more than providing clean water supply 
for communities. GreenID’s engagement in water and air governance started with studies on the 
impact of the development of hydro power on local communities and the environment. GreenID 

engages in the key governance challenges like air quality monitoring, awareness raising and the need to 
increase public participation in decision-making processes such as the development of hydro power or water 
resource planning. Air governance is a key topic of concern for the organisation. Air quality is becoming a 
burning issue which is increasingly getting more attention from society. 

Green Innovation and Development Centre (GreenID) is a Vietnamese Nonprofit Organization. Air governance 
is a key topic of concern for the organisation. GreenID members share a common commitment to implement 
an inclusive approach to achieve green, low carbon, and environmental friendly solutions. It’s clear that air 
quality is now a burning issue which is increasingly getting more attention from society. Therefore, this 
report is conducted with the aim to provide an understanding on the status of Vietnam’s air quality in 2016.

Sustainable Energy

GreenID analysed Vietnam’s energy system in depth, covering the most relevant topics for a suc-
cessful and sustainable energy sector; including the potential of energy efficiency and renewable 
energy to reduce dependency on coal. 

Water and Air Governance

Green Development

GreenID’s green development programme aims to promote green initiatives, community-based 
sustainable models and encourages energy saving and energy efficiency solutions reclaiming 
available energy resources to the locals. 

About GreenID Content

For more information about GreenID, please download the Annual Report 2016 here:  
http://bit.ly/GreenID2016
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Air pollution becomes recently a very important 
environmental and social issue in Vietnam. It 
poses one of the single largest environmental 
health risks in Vietnam today. Serious air pollution 
in Vietnam has aroused extensive concerns from 
both the government and the general public. 
Responding to this situation, in June 2016, the 
Vietnam Government approved the “National 
Implementation Action Plan on Air Quality 
Management up to 2020, with a Vision Toward 
2025”. This plan aims to strengthen air quality 
management through controlling the sources 
of emission and monitoring the ambient air 
quality in order to improve the air quality and 
ensure human health. Hanoi administration 
has been already taken some active immediate 
actions including dust cleaning in some periods 
and opening the two air monitoring stations on 
9th January 2017. From the citizen’s side, it is 
recognised that there are intensive exchanges in 
social media about air pollution topic. An online 
survey conducted by GreenID in December 
2016 keeps us informed that most people are 
concerned or very concerned and also dissatisfied 
or very dissatisfied with the air quality around 
them. However, the ability of the general public to 
both reduce their contribution to air pollution and 
to protect themselves, is still limited. Substantial 
challenges remain and considerable impacts on 
human health and environment persist. 

This report is conducted with the aim to provide 
an understanding on the status of Vietnam’s air 
quality in 2016. Additionally, this report presents 
an overview of the effects of air pollution on 
human health as well as the level of knowledge 
and concern of citizens on air quality issues. 
The report also outlines key pollution control 
difficulties and challenges in Vietnam. The report 
is part of GreenID’s efforts in giving regular 
updates on current status of Vietnam’s air quality. 
A number of methods has been employed in this 
report comprising: literature review; analysing 
available data for background information; online 

citizen survey to understand current perceptions 
of people in Vietnam about air quality; and expert 
interview on air quality and its impact on human 
health, especially the health of children. Due to 
data restrictions, this report covers the status of air 
quality of Hanoi and Ho Chi Minh City, and focuses 
on reporting on particulate matter concentration. 

The key findings included in this report show that: 

1. Air quality in Vietnam is at an alarming level 
and citizens are definitely worried about the 
issue. A large proportion of the Vietnamese 
population and ecosystems are still exposed 
to air pollution that significantly exceeds 
Vietnamese standards.

2. Annual average concentration of PM2.5 in 
Ho Chi Minh City was 28.23 μg/m3 which is 
nearly within Vietnamese national standard 
(25 μg/ m3). 

3. Annual average concentration of PM2.5 
in Hanoi were 50.5 μg/m3 which is twice 
times higher than limit of annual PM2.5 
concentration specified in Vietnamese 
national standard (25 μg/m3) and five times 
higher than WHO guideline (10 μg/m3). 

4. The analysis of the high pollution episodes in 
Hanoi indicates that in 7 out of the 8 episodes, 
predominant wind direction was from the 
East, meaning that upwind sources to East of 
Hanoi, particularly the large industrial sources 
were likely to be a major contributor.

5. Energy production causes severe impact on 
air quality because one-third of the global 
sulphur dioxide emissions is caused by power 
generation with 27 Mt of SO2 in 2015. 

6. The consequences of air pollution are impacts 
on health, ecosystems, the built environment 
and climate; 

7. Heath impact of air pollution is huge and costly. 
It is clear that children are the most vulnerable 
group to air pollution effects on health.

8. Air pollution is a complex problem posing 
multiple challenges in terms of management 

and mitigation.  Air pollutants are emitted from 
both anthropogenic and natural sources. They 
may be either emitted directly or formed in the 
atmosphere. They may be transported or formed 
over long distances and they may affect large 
areas. The source of air pollution is very different 
including electricity production, heavy industry, 
traffic vehicles, waste burning, construction, 
cooking and transboundary emission. 

9. Vietnamese national standard on air emission 
allows high emission limits so it need to be 
updated to improve the emission control.  

10. Effective actions to control air pollutions and 
reduce its impacts are urgently needed. 

To tackle air pollution and increase air quality in 
the main cities as well as in the rest of the country, 
all anthropogenic sources of pollutants, caused 
by industry, electricity production, heavy 
industry, waste burning, construction, transport 
and cooking, must be reduced dramatically.

The following concrete actions are needed 
immediately. Firstly, rethink the current plan 
to rapidly expand coal-fired power plants in 
line with the support for a cleaner power mix. 
Secondly, publishing daily information about the 
air pollution, its impacts on health, environment 
and guidance on how to avoid exposure. Thirdly, 
improve the enforcement of existing regulation 

on burning waste and construction. Fourthly, 
promoting better indoor air quality through 
changing cooking behaviour with affordable 
alternative solutions such as improved cook-
stove. Fifthly, including cumulative air quality 
and health impact assessment into planning for 
power plants and industry, including long range 
transport

Effective air quality policies should include 
strengthens of laws, regulations and standards 
on air quality towards the international standards 
and practices. They must reach across most 
economic sectors and engage the public. 
Holistic solutions must be found and involve 
technological development, structural changes 
including the optimization of infrastructures and 
urban planning, as well as behaviour changes. 
These are necessary to achieve protection of 
the natural capital and to support economic 
prosperity, human health, well-being and social 
development.

To help facilitate the community action, each 
individual needs to have a good understanding 
of the causes of air pollution, how pollutants are 
transported and transformed in the atmosphere, 
and how they impact on human health. And to be 
able to protect themselves, it is useful to consider 
the application of tips provided on page 32 and 33.
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Factors Affecting  
Air Quality

The amount and kind of pollutants that are released 
into the air play a major role in determining the 
degree of air pollution in a specific area. However, 
other factors are involved, mainly: 

• topography (terrain), such as mountains and 
valleys; 

• weather, such as wind, temperature, air tur-
bulence, air pressure, rainfall and cloud cover; 
and 

• the physical and chemical properties of pol-
lutants. 

Poor air quality can result from a combination of 
factors. Regional air quality is affected by how air 
behaves as a result of the interaction of topog-

raphy and weather, and by the emission sources 
themselves. 

Weather, Wind and Geography
Once pollutants are emitted into the air, the 
weather largely determines how well they 
disperse. Turbulence mixes pollutants into the 
surrounding air. For example, during a hot summer 
day, the air near the surface can be much warmer 
than the air above. Sometimes large volumes of 
this warm air will rise to great heights. This results 
in vigorous mixing.

Wind speed also contributes to how quickly 
pollutants are carried away from their original 
source. However, strong winds don't always 
disperse the pollutants. They can transport 
pollutants to a larger area, such as the smoke from 
open burning or forest fires.

Sometimes the condition of the atmosphere is very 
stable and there is very little mixing. This occurs 
when the air near the surface of the earth is cool-
er than the air above - temperature inversion. This 
cooler air is heavier and will not want to move up to 
mix with the warmer air above. Any pollutants re-
leased near the surface will get trapped and build 
up in the cooler layer of air near the surface.

Emission Sources
Pollutants are released into the air from natural 
and human sources, from point and non-point 
sources. The number and size of emission sources 
in each area, along with weather conditions and 
topography, will determine the level of pollutants 
in the air within an air shed.

Many pollutants undergo chemical reactions 
when they encounter other pollutants in the air. 

The products of these chemical reactions are 
called secondary pollutants, as opposed to pri-
mary pollutants that are emitted directly into the 
atmosphere. Ground-level ozone is an example of 
a secondary pollutant that forms when nitrogen 
dioxide (NO2) and volatile organic compounds 
(VOCs) mix in the presence of sunlight. 

thInGS to Know About AIr QuAlIty

AIR 
is a precious resource 

that most of us take for 
granted. Air supplies us with 

oxygen, which is essential 
for our bodies to live. 

AIR  
POLLUTION is con-

tamination of the indoor or outdoor 
environment by any chemical, physical 

or biological agent that modifies the 
natural characteristics of the atmosphere. 

Household combustion devices, motor 
vehicles, industrial facilities and for-

est fires are common sources 
of air pollution. 

PURE AIR 
is a mixture of several gases 

that are invisible and odourless. It 
consists of about 78% nitrogen, 21% 
oxygen, and less than 1% of argon, 

carbon dioxide, and other gases. Adults 
breathe about 10-20 cubic meters of air 

every day. Children breathe almost 
twice that amount. 

PM stands 
for particulate matter: the term for 

a mixture of solid particles and liquid 
droplets found in the air. Particle pollution 
includes: PM10: inhalable particles, with di-
ameters that are generally 10 micrometers 

and smaller; and PM2.5: fine inhalable 
particles, with diameters that are 

generally 2.5 micrometers and 
smaller. 

The AQI (Air 
Quality Index) is an index for reporting 

daily air quality established by U.S. Environ-
mental Protection Agency. The AQI focuses on 

health effects that public experience within few 
hours or days after breathing unhealthy air. The 

AQI is calculated for four major air pollutants reg-
ulated by the U.S. Clean Air Act and mentioned 

above.  To make it easier to read and under-
stand the AQI is divided into six levels of 

health concerns. More informa-
tion: www.airnow.gov

AQI Air Pollution Level
0 - 50 Good
51 - 100 Moderate
101 - 150 Unhealthy for Sensitive Groups
151 - 200 Unhealthy
201 - 300 Very Unhealthy
300 + Hazardous

POLLUTANTS 
of major human health concern 
include particulate matter, car-
bon monoxide, ozone, nitrogen 

dioxide, sulphur dioxide and 
mercury.  
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76

Air quality measurements are typically reported 
in terms of daily or annual mean concentrations 
of PM10 particles per cubic meter of air volume 
(m3). Routine air quality measurements typically 
describe such PM concentrations in terms of 

micrograms per cubic meter (μg/m3). When 
sufficiently sensitive measurement tools are 
available, concentrations of fine particles (PM2.5 
or smaller), are also reported.

Data availability 

The Ministry of Natural Resources and Environ-
ment (MONRE)  measures the main pollutant in 
three cities by having one stationary system for 
each city. The data are available online and acces-
sible for public. The U.S. Embassy in Hanoi  (since 
end of 2015) and the U.S. Consulate in Ho Chi Minh 
City  (since beginning of 2016) are measuring the 
PM2.5 concentration on an hourly base and pro-
vide public access to the historical data under its 
Air Now program. So far, MONRE does not provide 
a history of hourly measured data, but on a daily 
basis. Besides, some institutions such as United 
Nations International School of Hanoi share their 
measurement results with public mainly focus-
ing on PM2.5 concentrations. A limited amount 
of private initiatives give online access to their 
hourly data. Thus, an analysis of air quality is not 
available for the entire country. However, by cov-
ering Hanoi and Ho Chi Minh City, the available 
data and the analysis is still relevant for almost 
16 Million inhabitants equal to around 18% of 
Vietnam’s population. GreenID together with its 
partners form the Vietnam Sustainable Energy Al-
liance (VSEA) is working on a wider coverage in 
the country to provide a comprehensive picture 
of Vietnam’s air quality for the future.

Furthermore the data availability for Ozone (O3), 

Nitrogen dioxide (NO2), Benzo[a]pyrene (BaP) 
and other pollutants such as Sulphur dioxide, car-
bon monoxide, toxic metals and benzene is not 
given yet. The historical track record for the first 
half of 2016 for each of this pollutant is measured 
by MONRE but is not accessible to the public so 
far. Therefore this report focusses on particulate 
matter concentration for Hanoi and Ho Chi Minh 
City, using data from Air Now Program of the U.S. 
Department of State to ensure comparability. The 
report gives an overview of the concentration of 
pollution in Vietnam.

National regulation  
compared with  

international limits

The National Technical Regulation on Ambient Air 
Quality (Gov. Vietnam, 2013) sets limit values for 
both short-term (24 hours) and long-term (annu-
al) PM10 and PM2.5 concentrations. Compared to 
international standards such as the EU Air Qual-
ity Directives (EU, 2004; EU, 2008) or air quality 
guidelines set by WHO (AQGs), Vietnam’s air qual-
ity standards for PM (Table 1) are comparatively 
low. Regarding PM10, the WHO and EU standards 
are three times lower than the ones in Vietnam. 
However, the recommended WHO AQGs should 
be considered as an acceptable and achievable 
objective to minimise health effects.

mAIn PollutAntS

Particulate matter (PM) is both directly emitted to the atmosphere (pri-
mary PM) and formed in the atmosphere (secondary PM). The chief 
precursor gases for secondary PM are SO2, NOx (a family of gases that 
include nitrogen monoxide (NO) and NO2), NH3 and volatile organic 
compounds (VOCs; a class of chemical compounds whose molecules 
contain carbon). 

The main precursor gases NH3, SO2 and NOx react in the atmosphere to 
form ammonium, sulphate and nitrate compounds. These compounds 
form new particles in the air or condense onto pre-existing ones and 
form so-called secondary inorganic aerosols. Certain VOCs are oxidised 
to form less volatile compounds, which form secondary organic aero-
sols (EU, 2015).

Ozone at ground level – not to be confused with the ozone layer in the 
upper atmosphere – is one of the major constituents of photochem-
ical smog. It is formed by the reaction with sunlight (photochemical 
reaction) of pollutants such as nitrogen oxides (NOx) from vehicle and 
industry emissions and volatile organic compounds (VOCs) emitted by 
vehicles, solvents and industry. As a result, the highest levels of ozone 
pollution occur during periods of sunny weather.

As an air pollutant, NO2 has several correlated activities:

• At short-term concentrations exceeding 200 μg/m3, it is a toxic gas 
which causes significant inflammation of the airways.

• NO2 is the main source of nitrate aerosols, which form an important 
fraction of PM2.5 and, in the presence of ultraviolet light, of ozone.

• The major sources of anthropogenic emissions of NO2 are combus-
tion processes (heating by open fire burning, power generation, 
and engines in vehicles and ships).

SO2 is a colourless gas with a sharp odour. It is produced from the burn-
ing of fossil fuels (coal and oil) and the smelting of mineral ores that 
contain sulphur. The main anthropogenic source of SO2 is the burning 
of sulphur-containing fossil fuels for domestic heating, power genera-
tion and motor vehicles.

Particulate matter

Ozone (O3)

Nitrogen dioxide 
(NO2)

Sulphur dioxide 
(SO2)

AIr QuAlIty In vIetnAm 2016

PM2.5 PM10 NO2 SO2 O3

Vietnam 25 μg/m3 annual
50 μg/m3 24-hour

50 μg/m3 annual
150 μg/m3 24-hour

40 μg/m3 annual
100 μg/m3 24-hour
200 μg/m3 1-hour

50 μg/m3 1-year
125 μg/m3 24-hour
350 μg/m3 1-hour

200 μg/m3 1-hour
120 μg/m3 8-hour

WHO air 
quality  

guidelines

10 μg/m3 annual
25 μg/m3 24-hour

20 μg/m3 annual
50 μg/m3 24-hour

40 μg/m3 annual
200 μg/m3 1-hour

20 μg/m3 24-hour
500 μg/m3 10-min 100 μg/m3 8-hour

WHO air 
quality  
Interim  
Target-2

25 μg/m3 annual
50 μg/m3 24-hour

50 μg/m3 annual
100 μg/m3 24-hour 50 μg/m3 24-hour

EU 25 μg/m3 annual 20 μg/m3 annual
125 μg/m3 24-hour

40 μg/m3 annual
200 μg/m3 1-hour

50 μg/m3 1-year
125 μg/m3 24-hour
350 μg/m3 1-hour

180 μg/m3 1-hour
120 μg/m3 8-hour
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Satellite-based particulate level measurements 
during the episode can also be used to identify 
the most important sources – significant pollu-
tion transport takes place from areas with high 
pollution levels.

For more details the satellite-based aerosol levels of 
the analysed peak episodes are added in the annex.

Particulate matter in Hanoi
Firstly, it can be witnessed that the overall picture 
of the concentration of particulate matter with a di-
ameter of 2.5 µm or less (PM2.5) in Hanoi in entire 
of 2016 is highly alarming. The annual average con-
centration of PM2.5 in Hanoi reached 50.5 μg/m3 
(annex 3) which was two times higher than limit of 
annual PM2.5 concentration specified in Vietnam-
ese national standards (25 μg/m3) and five time 
higher than stricter WHO AQGs (10 μg/m3).

The Vietnamese daily limit (50 μg/m3) and target 
values for PM2.5 was exceeded on 123 days (annex 
3) equal to 35% of the days in 2016 in Hanoi. The 
stricter WHO AQG daily limit value for PM2.5 was 
exceeded on 282 days corresponding to 70% of the 
days. On hourly basis, this picture is even worse, 
the daily limits for PM2.5 were exceeded for 3,259 

hours following Vietnamese national standards 
and for 6,941 hours following WHO AQG standards.

According to the historical data of AirNow program, 
the hourly average concentration of PM2.5 peak-
ed at 1AM on 19th December 2016 with values of 
182.8 μg/m3 and AQI of 233  at very unhealthy lev-
el (annex 3). Followed by January with the hourly 
average concentration of PM2.5 was 155.5 μg/m3 
and AQI of 206 at very unhealthy level.

From the historical data, there are 33 hours which 
have average concentration of PM2.5 three times 
higher (150 μg/m3 or above) than the national 
standards (50 μg/m3) and 634 hours at least two 
times higher than national standards. As we can 
see in annex 3, the hours exceeding Vietnamese 
reference concentration in Hanoi are concentrat-
ed in the 1st and 4th quarter of 2016. Since May, 
the PM2.5 concentrations is mainly below nation-
al standard and under the trend underlines the 
trend of improving air quality and tend to worsen 
again from the beginning of September. Compar-
ing with stricter WHO AQR standards, there are 
3,259 hours which have the PM2.5 concentration 
at least two times higher and 1,492 hours three 
times higher than WHO standards.

Particulate matter &  
AQI index in Hanoi and  

Ho Chi Minh City 

Analysing episodes with 24-hours average 
PM2.5 level above 100 μg/m3 in Hanoi
Hanoi experiences regular episodes of high lev-
els of particulate matter pollution. In 2016, these 
episodes spanned a period of 31 days. The be-
low analysis is based on the eight most severe 
episodes in 2016, with 24-hour average PM2.5 
levels. Public accessible data, measured at the 
U.S. embassy were used to analyse the sources of 
Hanoi’s air pollution during peak episodes above 
100 μg/m3.

For each episode, the Hybrid Single-Particle La-
grangian Integrated Trajectory model (HYSPLIT) 
by The National Oceanic and Atmospheric Ad-
ministration (NOAA)  was used to identify the 
trajectories of the air masses arriving in the city. 
The HYSPLIT model is a complete system for com-
puting simple air parcel trajectories, as well as 
complex transport, dispersion, chemical transfor-
mation, and deposition simulations. The model 
uses global 3-dimensional data on wind speeds 
and directions to trace back the movements of air 

masses. Concentrations of PM2.5 as high as those 
observed in Hanoi during the above mentioned 
episodes typically take several days to accumu-
late, meaning that long-range transport is an im-
portant factor. The emission sources most likely 
to be contributing to the episode can be identi-
fied by comparing the trajectories with emission 
source data.

SO2 and NO2 are much more short-lived in the 
atmosphere than PM2.5, meaning that measure-
ments of these gases can be used to pinpoint 
sources and source regions. Satellite-based mea-
surements of atmospheric SO2 and NO2 levels 
indicate that the high concentration of coal-fired 
power plants and possibly other industrial sourc-
es in Quang Ninh, 100-200km away from Hanoi, 
are the largest sources of pollution in the region 
and in entire Vietnam. The closest larger source, 
the Pearl River Delta region in Guangdong, Chi-
na, is 800km away and does not significantly 
contribute to pollution in Hanoi based on anal-
ysis of pollution episodes. Moreover, while NO2 
levels have fallen dramatically in China over the 
past five years due to improved pollution con-
trols, levels in Quang Ninh and in northern Viet-
nam have increased.

Analysing high pollution episodes in Hanoi
• In 7 out of the 8 episodes analysed, predominant wind direction was from the East, meaning that 

upwind sources to the East of Hanoi, particularly the large industrial sources identified in satellite 
measurements above, were likely to be a major contributor. 

• In 6 out of 8 episodes, the air masses arrived from mainland China. However, in all episodes but 
one, particle levels during the episodes were significantly higher in the Hanoi - Hai Phong area 
than in the upwind regions in China, meaning that domestic pollution sources were likely to be 
the major contributor to the episodes. One episode, at the end of February was associated with 
air masses arriving from Laos and Cambodia, but again, pollution levels were considerably higher 
in Hanoi than in the upwind areas.

• Two of the episodes were relatively centered in Hanoi, indicating the importance of tackling local 
sources (within 50-100km of the city). Other episodes were much more regional, indicating that 
reducing pollutant emissions on the regional level would have been necessary to avert these 
occurrences of high pollution.

Model trajectories of air Masses arriving in Hanoi satellite-based so2 levels in 2015 and 2017
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Hanoi 2016 HCMC 2016The Air Quality Index (AQI) is divided to six levels 
relating to health concerns. According to the 
database of AirNow program, in 2016, there were 
15 days without sufficient data. Therefore, in 
2016, the number of relevant days was reduced 
to 351. During those days, one day in December 
reached a very unhealthy level (average of AQI). 
209 days (i.e. 60% of total days) in 2016 were 
classified unhealthy (including unhealthy for 
sensitive groups, unhealthy and very unhealthy). 
The healthy level was reached for 142 days or 40% 
of the total days. Days within unhealthy section 
were mainly concentrated during the first and the 
fourth quarter of 2016.  The air quality improved 
steadily in the second quarter, with a low in 
February with less than 5% of moderate or good 
hours, this segment increased to 70% of hours 
on May and 84% of the hours on July. However, 
in following months, the AQI tended to worsen 
with less than 20% of moderate or good hours in 
October and 10% in December.

In general, the air quality in Hanoi in 2016 was 
considered as unhealthy. We can see that in sec-
ond and third quarter, the air quality improved 
significantly but tended to worsen. The unhealthy 
days concentrated in first and fourth quarter of 
2016 when the winter is coming. In winter, Hanoi 

is heavily influenced by the northeast monsoon. 
The wind is said to bring amount of air pollutant 
from domestic industry in northeast areas and 
to a certain extant transboundary pollutants to 
Hanoi. Therefore, that is one of the sources that 
contributed to the serious air pollution in Hanoi 
during winter.

Particulate matter in Ho Chi Minh City
The Vietnamese daily limit (50 μg/m3) and target 
values for particulate matter (PM) with a diameter of 
2.5 µm or less (PM2.5) in HCMC in 2016 was exceed-

ed on 14 days, equal to 4% of the days. The stricter 
WHO AQG daily limit value for PM2.5 was exceeded 
on 175 days corresponding to 54% of the days (an-
nex 4). 

The midpoint 24-hour average concentration of 
PM2.5 peaked at 11 a.m. on 10th December 2016 
with values of 77 μg/m3 and AQI of 162 under the 
unhealthy level (annex 4). 

We can see that the hours exceeding Vietnamese 
reference concentration on hourly bases in HCMC 
are concentrated in the second and fourth quarter 
of 2016. The PM2.5 concentration in entire 2016 
was often below the national standards (annex 
4). However, the number of hours exceeding 
Vietnamese standards is 337 hours (less than 
3.6 times to hourly PM2.5 concentration in 
Hanoi). Comparing to stricter WHO AQG, the 
concentration in 4,128 hours is higher than WHO 
standard. Based on yearly PM2.5 concentration, 
the annual average concentration of PM2.5 in 
HCMC were 28.23 μg/m3 and exceeded slightly 
limit of annual PM2.5 concentration specified in 
Vietnamese national standards (25 μg/m3).

The Air Quality Index (AQI) is divided to six levels 
relating to health concerns. In HCMC, the US 

Embassy started to measure the AQI in February 
2016; there were 9 days without data availability. 
Thus, the relevant days in entire 2016 reduced 
to 323 days. From the day with data sufficiency, 
the very unhealthy level did not appear and 
unhealthy sector (including level of unhealthy 
for sensitive group and unhealthy) mainly 
concentrated in the last quarter of 2016 with 
81 days or 25% of days in entire 2016. Thus, the 
healthy sector (including the level of moderate 
and healthy) was reached on 242 days or 75% of 
the days (annex 4). 
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Facts about coal development in Vietnam

It can be seen that the air quality in third quarter 
of 2016 in HCMC was relatively good comparing 
to other quarter (Figure 4), especially in Septem-
ber. The healthy sector (including the level of 
healthy and moderate) accounted for 97,08% of 
total hours during this month. However, the AQI 

The main air pollution problems in both 
developed and rapidly industrialising countries 
have usually been high levels of smoke, emitted 
sulphur dioxide and combustion of sulphur-
containing fossil fuels such as coal used for 
domestic and industrial purposes. Emissions 
of PM2.5 and Benzo[a]pyrene (BaP) from 
coal and biomass combustion in households 
remain on high level. Meanwhile the impacts 
of commercial and institutional buildings are 
still increasing. Furthermore, traffic emissions 
are a major threat to clean air. Petrol and diesel 
powered motor vehicles emit a wide variety of 
pollutants, mainly carbon monoxide (CO), oxides 
of nitrogen (NOx), volatile organic compounds 
(VOCs) and particulate matter (PM10) which 
have an increasing impact on urban air quality. 
In addition, pollutants from these sources may 
not only prove a problem in immediate vicinity 
of these sources but can also be transported 
over long distances. Photochemical reactions 
caused by action of sunlight on nitrogen dioxide 
(NO2) and VOCs usually emitted from road 
vehicles, lead to the formation of ozone. Ozone 
is a secondary pollutant which often impacts 
rural areas far from the original emission site as a 
result of long-range transport (DERAF, 2013).

Vietnam’s air quality is projected to worsen by 
increasing individual transport, building activities 
and economic growth while the enforcement of 
air quality control measurements remains poor 
and environmental standards low. Coal-fired 
power plants will become one of the major source 
of air pollution in the future caused by massive 
extension on fossil fuel-based generation capacity 
as defined in revised Power Development Plan VII 
(revised PDP VII) (MOIT, 2016).

In Vietnam, transport, industry, power plants, 
agriculture, households and waste management 
as well as transboundary sources contribute to 
air pollution. With the economic transition in the 
last decade, emissions of the main air pollutants 

in Vietnam have increased since 1989 resulting 
in worse air quality across the region. The 
following section will focus on the main sources 
of air pollution: energy production, industry and 
transportation sector. 

Coal-fired  
power plant 

Emissions from coal-fired power plants contribute 
to all major health-damaging air pollutants, with 
largest impacts generally resulting of formation 
of particulate matter (PM2.5 particles from 
power plants), sulphur dioxide and nitrous oxide 
emissions. In most countries coal-fired power 
plants are the biggest source of toxic mercury 
emissions, as well as one of the largest sources of 
nitrogen oxides, coal dust and soot. Air pollutants 
emitted from coal plants can be transported by 
wind, spreading over hundreds of kilometres. This 
pollution increases the risk of serious illnesses 
like lung cancer, stroke, heart disease, chronic 
respiratory ailments and acute respiratory 
infection. Infants, pregnant women and the 
elderly are most vulnerable to acute effects of air 
pollution (Illinois 2013).

In a study conducted by Harvard researchers 
released in estimated that coal-fired power plants 
in Vietnam lead to 4,252 premature deaths in 

was worsening in fourth quarter with an increase 
of unhealthy hours.

In general, in 2016, with 73% of the days in mod-
erate level, the air quality of HCMC was stable and 
much better in comparison to Hanoi.

SourCeS of AIr PollutIon

24 million tons of coal

26 Plants

13,000 MW

56.4 TWh

in 2015 (PdP vii revised) in 2030 (PdP vii revised)

129

67

55,300

304

Photo: Markus Semrau
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Emission of a
1200-MW coal plant*

2011. Based on PDP VII, numbers could raise to 
19,223 if the proposed coal capacity will be built 
in the future (Burden of disease from rising coal-
fired power plant emissions in Southeast Asia). 
Even though there is a decrease in planned coal-
fired generation capacity in revised PDP VII, the 
trend remains. The reduction of PDP VII revised 
is equal to 30% reduction in operating capacity 
used within the Harvard study. The health impacts 
of different power plants don't differ that much 
since emission control technology is similar and 
the cancelled plants are spread across the country 
similarly to the remaining planned plants, so the 
geographical locations don't shift a lot. Therefore, 
the reduction in health impacts is quite close to 
the reduction in new capacity. Approximately 
30% of the premature deaths from planned plants 
projected with the 75,000MW plan are avoided 
with the cancellations. That means in 2030 there 
will be 13,456 premature deaths if all planned 
coal power plants in PDP VII revised are built. 

Vehicle  
emission

The principal air-quality pollutant emissions from 
petrol, diesel, and alternative-fuel engines are 
carbon monoxide, oxides of nitrogen, un-burnt 
hydrocarbons and particulate matter.  Even if 
each individual motorbike or modern car is kept 
in good condition and produces only quite small 
quantities of air quality pollutants, the emissions 
from large numbers of cars are significant for air 
quality problems. Carbon monoxide, oxides of 
nitrogen, and un-burnt hydrocarbons are gases, 
and are generally invisible.  Particulate matter is 
usually invisible although under certain operating 
conditions diesel engines will produce visible 
particles, appearing as smoke. Petrol engines will 
also produce visible particles if they are burning 
engine oil or running “rich”, for example, following a 
cold start. Fine particles can also be produced by tyre 
and brake wear. Unlike emissions of CO2, emission 
of air quality pollutants are less dependent on fuel 
consumption, but more on vehicle technology 
and the state of maintenance of the vehicle. Other 
factors, such as driving style, driving conditions and 
ambient temperature also affect them.

The combustion of gasoline and diesel fuel in vehicle 
engines produces emissions of several potentially 
harmful substances. These emissions are not solely 
the result of the combustion process, nor do they 
come only from the tailpipe of the vehicle. Rather, 
they result from a combination of the engine design 
and the fuel characteristics. In addition, analyses have 
indicated that a significant source of emissions from 
vehicles is abrasion and wear of tyres and metallic 
components, resulting in emissions of a variety of 
metals and carbon compounds (Greenbaum 2013).

Industrial  
emission

In 2015, manufacturing industries and other 
transformation sectors, such as refining and 

mining, accounted for around half of global 
energy-related emissions of SO2 (37 Mt)  and 
some 30% of both NOX (28 Mt) and PM2.5 (10 
Mt). The SO2 and NOX emissions were generated 
in roughly equal parts from combustion activities 
and as reacted or related compounds embedded 
in the raw materials, i.e. process-related emissions. 
Most PM2.5 emissions were process-related.

Process-related pollutants come from a wide 
range of industrial sources, in differing amounts 
and concentrations. Worldwide the largest 
specific industrial emitters of process- related SO2 
are cement (13%), steel (9%) and refineries (9%). 
Process-related NOX emissions are mostly released 
in cement making (1.5 kt NOX / Mt of cement, 
accounting for over 50% of global process-related 
NOX emissions) followed by pulp and paper 
production (1.2 kt NOX /Mt of paper). Aluminium 
stands out as the largest emitter of PM2.5 per 
unit of output (2.1 kt PM2.5/Mt of aluminium), 
compared with other industrial activities that are 
below a 0.7 kt PM2.5/Mt of product level globally. 
The largest portion of global process-related 
PM2.5 emissions arise in the cement, iron and 
steel sub-sectors (about 70% jointly).

Similar to the development in power generation 
and to a lesser extent transport, developed 
countries have reduced their NOX and SO2 
emissions from industry over many years, while 
emissions from developing countries have 
increased significantly. Over recent decades, 
NOX and SO2 emissions from US industry have 
declined steeply, while the emissions from 
Chinese and Indian industry have increased 
strongly. Pollutant trends are heavily influenced 
by trends in industrial production in the different 
regions; but, in all cases – albeit to differing 
degrees – there is a decoupling of production and 
pollutant emissions. This reflects the impact both 
of energy-related developments (such as energy 
efficiency improvements) and the use of emission 
control technologies.

The decoupling of industrial production and air 
pollutants emissions growth has been achieved 
largely by regulation. The policies applied to 
industry are similar to those applied to power 
generation and mainly involve imposing 
standards, which require installations to adopt the 
best available technologies for pollution control. 
Compared with the power generation sector, 
which tends to be made up of large installations, 
the industrial sector is more heterogeneous, 
involving a wide range and installations of 
varying size. For instance, smaller plants are more 
common in non-energy intensive industries, such 
as machinery manufacturing or textiles, compared 
with larger industrial energy consumers, such as 
cement or iron and steel (IEA 2016).

Air pollution  
transboundary 

In Vietnam a number of air pollution problems 
such as acid deposition, photochemical fog or 
transboundary pollution have not had a clear 
expression, but there is growing evidence of a 
significant influence on air pollution.1

The entire northern and central part of Vietnam 
is considered having impacts from emissions 
sources from the East, Northeast and Southeast 
of China and Taiwan. The results from some 
studies in Vietnam have shown that the transport 
of pollutants in accordance with the northeast 
monsoon in winter (typically January), contributed 
an amount of air pollutants and fine dust into the 
air across northern Vietnam.

In the southern region of Vietnam during 2015, Ho 
Chi Minh City and some neighboring provinces 
experienced a hazed pollution which was the 
worst in 10 years, with the fumes originating from 
forest fires in Indonesia.

1 Vietnam State of Environment Reports period 2011-2015.

139,636

17,018 kg of lead

1,658
117,818

kg of mercury

tons NOx

tons SOx

26,182 tons particules

* Emission from a typical 1200-MW Supercritical Coal Plant with 
Pollution Controls. Most of existing coal power plants in Vietnam 
are subcritical plants, which are equipped with SO2, NOx and PM 
control technology. It should be noticed that supercritical plants 
are 10% more efficient than subcritical one, which means that 
emissions can be easily reduced by 10%.
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For further information please read the IEA report. You can find it here: 
http://bit.ly/EnergyAndAirPollution

Fossil fuels continue to dominate the global 
energy mix. Despite the increased attention 
being given to low-carbon sources of energy, the 
overall share of oil, coal and natural gas in global 
energy consumption has been remarkably stable 
over the last 25 years: these fuels accounted 
for 81% of total energy use in 1989, exactly the 
same percentage as in 2014. Over this period, the 
share of oil has declined, from 37% to 31%, but 
that of natural gas rose (from 19% to 21%) and 
coal increased even more (from 25% to 28%). The 
role of bioenergy has remained steady, meeting 
around 10% of global energy needs.

The relationship between fuels, their use and 
the resulting emissions is not straightforward. 
Not all fuels emit all pollutants and different 
grades/qualities of fuel contain them in different 
quantities. There is no single level of emissions 
per unit of a specific fuel but, rather, a range of 
emission factors depending on such variables. 
Nonetheless, it is clear that specific fuels play 
a key role in relation to certain types of air 
pollution, both in terms of emissions per unit of 
fuel consumed and in terms of their share of total 
emissions. Coal use dominates sulphur dioxide 
emissions, emitting the highest level of SO2 per 
unit (10 kilo tonnes (kt) per million tonnes of oil 
equivalent (Mtoe)) and accounting for more than 
half energy-related SO2 emissions. Depending on 
coal quality, power plant efficiency and emission 
control technology, average SO2 emissions from 
coal power plants vary between less than 1 kt/
Mtoe to above 30 kt/Mtoe. For nitrogen oxides, 
oil leads the way, accounting for more than half 
of total emissions, but coal is also a notable 
contributor. 

Fossil-fuel  
production

Pollutant emissions occur along the whole chain 
of the fossil-fuel life cycle, from extraction to final 
use. In all cases, the production phase involves 
the on-site consumption of energy, mainly diesel 
or produced natural gas. In addition, there is 
sometimes non-productive combustion resulting 
in carbon dioxide (CO2) emissions, e.g. the practice 
in parts of the oil sector to flare unmarketable 
volumes of associated gas, as well as, in some 
instances, the direct venting of natural gas to the 
atmosphere. There can also be fugitive emissions 
of methane from leaking valves, seals or pipelines, 
as well as emissions of other VOCs and gaseous 
pollutants from in and around production sites.

The effect of coal mining on local air quality is 
site specific, but the main pollutants emitted 
from mining activities are PM and coal seam gas 
(methane). Dust emissions – with dispersion 
beyond the immediate mine site – occur to a 
serious extent only as a result of surface mining 
(which accounts for some 30% of global coal 
production), because of blasting and earth 
moving. These emissions can be significant from 
mines in dry climates without dust suppression 
technologies. The most common form of dust 
suppression in mining is spraying water onto the 
relevant excavation areas and uncovered heaps 
of waste rock and coal. Locally significant dust 
emissions can also form in coal transport and 
storage; covered railcars, trucks and conveyor 
belts are an effective means of limiting this 
pollution and have been mandated in many coal 
mining areas.

foCuS:  
enerGy ProDuCtIon & AIr QuAlIty

Fuel quality

Fuel quality is a very important determinant 
of the eventual impact on air quality. Coal, 
for example, contains various impurities and 
chemical components, such as minerals, 
metals, volatile matter and sulphur. During the 
combustion of coal, some of these components 
may be released into the air if the flue gas is 
not adequately treated. The minerals (most 
commonly known as ash) present in the coal 
largely determine the amount of PM in the flue 
gas, while the sulphur content is responsible for 
the amount of SO2 formed in the combustion 
process. Metallic components, such as mercury, 
may also be present in coal and be released into 
the flue gas.

Power  
generation

Despite the rapid expansion in recent years 
of renewable sources of electricity, the great 
majority of the world’s power generation 
continues to come from the combustion of 
fossil fuels, with coal-fired generation still 
providing the backbone of the global power 
system (around 40% of global electricity supply). 
Different types and qualities of fuel, types of 
power plant, whether they include pollution 
mitigation technologies, location and smoke 
stack (chimney) height can all have a big influence 
on power plant pollution levels and their impact. 
Most of the visible emissions coming from power 
plants are water vapour from the cooling tower 
and – if the plant is insufficiently controlled – 
particles and SO2 from the smoke stack.

Power generation is a major source of worldwide 
sulphur dioxide emissions (nearly 27 Mt of 
SO2 in 2015, one-third of the global total) and 
makes a small but still significant contribution to 
emissions of nitrogen oxides (14% of total NOX) 
and particulate matter (5% of total PM2.5). Coal 
is the chief fuel responsible for air pollution in the 
power sector, accounting for three-quarters of the 
sector’s SO2 emissions, 70% of its NOX emissions 
and over 90% of its PM2.5 emissions. Consistent 
with its minor contribution (4%) to global 
electricity generation, oil-fired power generation 
accounts for 7% of the global emissions of SO2. 
In general, natural gas-fired plants emit fewer air 
pollutants than coal and oil-fired power plants. 

Over the last decade, global SO2 emissions, and 
to a lesser extent NOX and PM2.5 emissions, 
have decoupled from the increase in coal-fired 
generation. From 2005 to 2015, coal-fired power 
generation grew 34%, while total power sector 
emissions of SO2, NOX and PM2.5 decreased by 
55%, 34% and 32% respectively. This decoupling 
is principally due to the introduction of 
emission standards for coal-fired power plants, 
which led either to the use of coal with a 
lower sulphur content or to the installation of 
pollution control technologies. Regulation for 
PM2.5, SO2 and NOX emissions from coal-fired 
plants has been introduced in many countries. 
Even though the emission standards have been 
introduced throughout the world, there are 
significant differences in their stringency from 
country to country. China, Korea, Japan, the 
United States and European Union currently 
have the most stringent emission standards in 
the world (IEA 2016).

Photo: Air Pollution | World Bank Photo Collection/cc by 2.0
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A variety of air pollutants have known or 
suspected harmful effects on human health 
and environment. In most areas of Vietnam 
these pollutants are principally the products 
of combustion from space heating, power 
generation or motor vehicle traffic. Pollutants of 
these sources may not only prove a problem in 
the immediate vicinity of these sources but can 
also travel over long distances. Thus, air pollution 
continues to have significant impacts on the 
health of Vietnam’s population, particularly in 
urban areas. It also has considerable economic 
impacts by cutting lives short, increasing medical 
costs and reducing productivity through lost 
working days across the economy.

Health effects

Generally the young and people in a good state of 
health are unlikely to have any serious short-term 
effects in moderate air pollution levels. However, 
elevated levels and/or long-term exposure to 
air pollution can lead to serious symptoms and 
conditions affecting human health. This mainly 
affects the respiratory and inflammatory systems 
but can also lead to more serious conditions 
such as heart disease and cancer. People with 
lung or heart problems may be more susceptible 
to the effects of air pollution. Focus Impact on 
air pollution on human health provides more 
information on this important issue.

Exposure and impacts on 
Vietnam’s ecosystems

Air pollution has several important environmental 
impacts and may directly affect vegetation as well 
as the quality of water, soil and the ecosystem 
services that they support. The most harmful air 
pollutants in terms of damage to ecosystems 
are O3, ammonia (NH3) and NOx. For example, 
ground-level O3 damages agricultural crops, 
forests and plants by reducing their growth rates. 
Other pollutants, such as nitrogen oxides (a 

family of gases collectively known as NOx), SO2 
and ammonia (NH3) contribute to acidification of 
soil, lakes and rivers, causing loss of animal and 
plant life. In addition to causing acidification, NH3 
and NOx emissions also disrupt land and aquatic 
ecosystems by introducing excessive amounts of 
nutrient nitrogen. This gives rise to eutrophication, 
which is an oversupply of nutrients that can lead 
to changes in species diversity and to invasions of 
new species.

Climate change

Several air pollutants are also climate forcers, which 
have a potential impact on the planet's climate 
and global warming in short-term (i.e. decades). 
Tropospheric O3 and black carbon (BC), a constituent 
of PM, are examples of air pollutants that are short-
lived climate forcers and that contribute directly to 
global warming. Other PM components, such as 
organic carbon, ammonium (NH4), sulphate (SO4) 
and nitrate (NO3), have a cooling effect. 

Actions to cut down BC emissions, along with 
those of other pollutants that cause tropospheric 
O3 formation such as methane (CH4) which is a 
greenhouse gas (GHG) itself, will help to reduce 
health and ecosystem impacts and the extent of 
global climate warming. Air quality and climate 
change should therefore be tackled together by 
policies and measures that have been developed 
through an integrated approach.

ImPACtS of AIr PollutIon

Air pollution is estimated by the World Health 
Organization to be the world’s leading environ-
mental cause of premature deaths, with 3 million 
deaths each year attributable to outdoor air qual-
ity. 88% of these deaths happen in low and mid-
dle-income country, and mostly in Western Pacific 
and South Asia. 

General knowledge  
about health effects of  

air quality 

Air pollution is the single largest environmental 
health risk in Vietnam, even before road injury. 
National Environment Report in 2005, 2007 and 
2009 showed that air pollution is causing serious 
harm to public health, economic and natural 
environment. Each year, Vietnam suffers a loss of 
about 780 million USD in public health because 
of air pollution. Recent estimates suggest that 
the disease burden resulting from air pollution 
is substantial (WHO, 2014a). Heart diseases 
and strokes are the most common reasons for 
premature death attributable to air pollution 
and are responsible for 80% of premature death; 
followed by lung diseases and lung cancer (WHO, 
2014a). 

In addition to causing premature death, air 
pollution increases the incidence of a wide range 
of diseases (e.g. respiratory and cardiovascular 
diseases and cancer), with both long and 
short-term health effects. Air pollution as a 
whole and PM as a separate component of air 
pollution mixtures have recently been classified 
as carcinogenic (IARC, 2013). Estimates of health 
impacts attributable caused by exposure to air 
pollution indicate that PM2.5 concentrations in 
2012 have been responsible for about 432,000 
premature deaths originating from long-term 
exposure in Europe (EU, 2016). The proportion 
of the population affected by less severe health 
impacts is much larger than the proportion 
of the population affected by more serious 

health impacts (e.g. those leading to premature 
deaths). In spite of this, the severe outcomes 
(such as increased risk of mortality and reduced 
life expectancy) are most often considered 
in epidemiological studies and health risk 
assessments, because of better data availability 
for severe effects (EEA, 2013).

Particular matter (PM)
There is a close, quantitative relationship between 
exposure to high concentrations of small particu-
lates (PM10 and PM2.5) and increased mortality or 
morbidity, both daily and over time. Conversely, 
when concentrations of small and fine particu-
lates are reduced, related mortality will also go 
down – presuming other factors remain the same. 
This allows policymakers to project the popula-
tion health improvements that could be expected 
if particulate air pollution is reduced. 

Small particulate pollution have health impacts 
even at very low concentrations – indeed no 
threshold has been identified below which no 
damage to health is observed. Therefore, the 
WHO 2005 guideline limits aimed to achieve the 
lowest concentrations of PM possible.

Ozone 
Excessive ozone in the air can have a marked 
effect on human health. It can cause breathing 
problems, trigger asthma, reduce lung function 
and cause lung diseases. In Europe it is currently 
one of the air pollutants of most concern. Several 
European studies have reported that the daily 
mortality rises by 0.3% and that for heart diseases 
by 0.4%, per 10 µg/m3 increase in ozone exposure.

NO2 
Epidemiological studies have shown that symp-
toms of bronchitis in asthmatic children increase 
in association with long-term exposure to NO2. 
Reduced lung function growth is also linked to 
NO2 at concentrations currently measured (or ob-
served) in cities of Europe and North America.

foCuS:  
ImPACtS of AIr PollutIon on humAn heAlth

Photo: Macrophages - Case 268 | Yale Rosen/cc by 2.0
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For further information please read the UNICEF study. You can find it here: 
http://bit.ly/ChildrenAndAirPollution

SO2
SO2 can affect the respiratory system and the 
functions of the lungs, and causes irritation of 
the eyes. Inflammation of the respiratory tract 
causes coughing, mucus secretion, aggravation 
of asthma and chronic bronchitis and makes peo-
ple more prone to infections of the respiratory 
tract. Hospital admissions for cardiac disease and 
mortality increase on days with higher SO2 levels. 
When SO2 combines with water, it forms sulfu-
ric acid; this is the main component of acid rain 
which is a cause of deforestation.

The effects of air pollution on health are higher in 
low and middle income countries, but there are 
also differences within the cities. A study led in Ho 
Chi Minh City showed that socially disadvantaged 
people are more threatened by air pollution and 
exposure to air particulate matter and NO2 are 
higher among poor neighbourhoods. In contrast, 
the richer neighbourhoods use air conditioning 
and have better quality ventilation. 

Effects on  
children health 

Children are the most vulnerable group to air 
pollution effects on health. They breathe twice 
as quickly as adults, and they breathe a higher 
amount of contaminants per unit of body 
weight. Moreover, they inhale more through 
the mouth than through the nose, which 
increases the amount of pollutants they inhale. 
Their lungs are in the process of developing and 
air pollution stunts their growth. Children also 
tend to play outside, to run, and to stay closer to 
the ground where the pollutants are. In general, 
they spend more hours outside than adults. Air 
pollution can also injure the development of 
foetus by crossing the placental barrier during 
the pregnancy.

In Vietnam, a research conducted in 2009 (Le et 
al.) concluded that in Ho Chi Minh City, more than 

90% of children under 5 years old were suffering 
from respiratory illness, directly linked to air 
pollution. Those illnesses cause each year one in 
ten under-five deaths in the world. 

According to the UNESCO, one child out of seven 
in the world, that is to say, 300 million children, 
mostly in Asia (290 million), live in places where 
outdoor pollution is at least six times higher than 
WHO guidelines. It means they breathe toxic air in 
their daily life. 

Air pollution can threaten the children’s lungs 
and cause respiratory illnesses, but also damage 
their brain tissue and cause permanent impairs 
cognitive development. Pollutants can cross 
the blood-brain barrier. It reduces their ability 
to learn, and decrease the student’s ability to 
perform mental tasks. The increase of asthma and 
respiratory diseases lead also to an increase of 
missed days of school.

Expert  
point of view

GreenID conducted an interview 
with Dr. Nguyen Trong An MSc, 
former Deputy Director of the 
Department of Child Care and 
Protection (Ministry of Labour - 
Invalids and Social Affairs).
Currently Dr. An is Deputy Director 

of the Research and Training Centre for 
Community Development (RTCCD). 

Dr. An explained that the lung structure of small 
children is still not fully developed and the surface 
of the lung alveoli needs to have moisture to ensure 
alveoli are able to develop and then facilitate the 
ventilation in the respiratory process. However, the 
air pollutants cause reduced oxygen and increased 
deposition of heavy metals in the lung (lead, silicon, 
cadmium). This leads to respiratory diseases such 
as dyspnoea, bronchial spasm, asthma, etc.

Dr. An also revealed that currently, the number 
of cases related to respiratory tract problems in 
children and the elderly in Vietnam hospitals are 
increasing considerably (e.g. asthma, obstructive 
pneumonia, etc). He further explained the 
respiratory diseases in children are not only due 
to seasonal weather variations as before, but 
nowadays, they also occur throughout the year, 
many of which are due to the effects of air pollution, 
both directly and indirectly. In 2016, a study was 
carried out in Hanoi to investigate the short-term 
health effects of air pollution on children aged 

younger than 5 years old. This study (Luong, 
L.M.T.,et al.) found a correlation between the level 
of air pollutants and daily hospital admission for 
respiratory diseases (with data collected between 
September 2010 and September 2011), and 
concluded there is an increasing risk of respiratory 
diseases for children due to the airborne particles 
in the city’s ambient air.

"Manifestation of serious air pollution in Vietnam 
today is very clear, while the intervention of the 
Vietnam Government has been limited. Therefore, 
advice for residents, especially for parents who 
have children, to deal with air pollution today 
is firstly. It's necessary to know how to live with 
the current flood (of pollution), they should 
know how to protect themselves on their own, 
before also getting help from others", said Dr. An. 
Following are some advice from Dr. An to mitigate 
the impacts of air pollution on children’s health in 
particular and also citizen’s health in general:

1. Use high quality masks (anti-particulate 
masks) which are able to filter the dust and air 
pollutants. Avoid using regular cotton masks. 
It’s important to check the quality of the mask 
before buying.

2. Use air purification systems, air conditioning 
with filters if possible 

3. Limit your children's outdoor activities, and 
improve your living environment by planting 
more trees as a natural air filter, creating a 
cool space and surrounding area. 

4. Each family should try to reduce emissions 
of air pollutants into the environment by 
limiting the burning and cooking activities 
which causes high emissions.

5. Use public transport or environmentally 
friendly forms of transportation.

Photo: Military tuberculosis | Yale Rosen/cc by 2.0
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CItIzen Survey In hAnoI 

In December 2016, GreenID conducted an online 
survey in order to understand how people in 
Vietnam feel about air quality and how aware 
they are about this issue. The survey comprised 
10 thematic questions and the feedback from 
Hanoi’s population is crucial for GreenID’s purpose 
to inform authorities and the community as well 
as finding solutions to air quality issues.

Almost 1400 individuals took part in the survey, 
from which 89.2% were Vietnamese citizens. The 
remaining 10.8% of foreigners are majorly living in 
Hanoi (94%). In the following analysis only answers 
of Vietnamese participants have been taken into 
account. This was done to give a precise picture of 
the concern and feelings of Vietnamese population. 

Data evaluation shows that almost all participants 
(99%) are worried about air quality, the majority 
of the respondents rated their level of concern 
as very concerned (annex 5). Around 85.6% are 
dissatisfied about the air quality in their city of 
residence and 88.8% think that air quality has 
worsened in the last 5 years.  

The majority of the participants considered 
themselves as not well informed about air quality 
problems, around 17.5% answered that they feel 
not informed at all, and another 68.1% described 
themselves as not well informed. This general 

feeling of being not well informed goes hand in 
hand with the result that almost half of the people 
(48.3%) don’t know about Air Quality Index (annex 
5), which is a very good indicator for air quality. And 
even if they know about the existence of AQI, less 
than one-third of them (29.4%) follow AQI results 
often, which is only 15.2% of all participants.

There is a general feeling that bad air quality 
effects their health and the health of their family. 
96.3 % of the respondents answered that air 
quality definitely has an effect on health. Almost 
3 out of 4 (70.1%) reported that they or their 
children have respiratory problems. To protect 
themselves against breathing bad air, most of 
them (85.8%) wear a mask. Only 22.5% of people 
wearing masks are using anti particular masks. 
The remaining 77.5% are using ordinary cotton 
masks that are not able to filter particular matter.  

The majority of people rank industry as a 
major source of pollution (74%). Besides air 
pollution caused by industry, people think that 
transportation (71.3) and energy production (54.2) 
are also significantly contributing to bad air 
quality (annex 5).

More than 90.7% said that the regulations and 
measures in regard to air quality taken by Vietnam’s 
government are not adequate and need to be 

changed or improved. The respondents think 
that air-related problems could be tackled by 
applying stricter pollution controls on industrial and 
energy production activities (84%) and by applying 
stricter controls on emissions from vehicles (58%). In 
addition more than the half (54.2%) answered that 
providing more information to the public on health 
and environmental consequences of air pollution 
is one of the most effective ways of tackling air-
related problems, and 33.5% would say that 
restricting traffic could also work (annex 5).

The participants are worried about air quality and 
the negative effects of polluted air. There is a general 
feeling that bad air quality is harmful to their and 
their family’s health. To protect themselves most of 
the people wear a mask, but only a few are using 
anti particular masks, which are the only effective 
way of protection. They reported that they are 
faced with respiratory problems, which, they think, 
are related to bad air quality. As one can see, on the 
one hand the people are aware about air quality 
and the negative effects of high pollutant levels. 
On the other hand there is a lack of information 
about this issue, for example AQI is not well-known 
by the public.

The results of the survey also lead to the conclusion 
that the citizens are willing to actively change 
their behavior in order to tackle air pollution 

problems. They would agree with stricter air 
quality legislation, stricter controls on emissions 
from vehicles and even traffic restriction. Despite 
the fact that the major part of the citizens of 
Hanoi is using the motorbike for transportation 
(which are contributing to bad air quality), they 
would support changes that would restricted 
their mobility or at least make it more expensive. 

Regarding to the duration and the way of 
spreading the survey the results might not be 
100% representative. Most of the participating 
people were younger than 40 years old (86.4%) 
and maybe the respondents were partly aware 
of the topic already. However, the results are still 
very helpful for GreenID and give a first indication 
about the awareness and the concern of air 
pollution in Vietnam. 

See annex 5 for further information and all result 
of the survey.
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ChAllenGeS of AIr QuAlIty mAnAGement

The United Nations Environment Assembly 
adopted in June 2014 a resolution in order to 
promote Air Quality in the world through its 
action. Policy actions have been defined and 
organized in categories (indoor air pollution, 
vehicle emissions, public and non-motorized 
transport, industrial emissions, open burning of 
waste and air quality standards and regulation), 
each of them giving rise to action policies.
 
The World Health Organization has published 
for the first time in 1987, and updated then in 
1997 and 2005 its “WHO Air Quality guidelines 
for particulate matter, ozone, nitrogen dioxide 
and sulphur dioxide”.  Those standards, supposed 
to be an objective for each country, go hand in 
hand with an assessment of the risks for each air 
pollutant and must guide the policy actions of 
the governments. The WHO has also published 
interim targets (three levels) for each pollutant. 
They are proposed as incremental steps in order 
to reduce the air pollution progressively, and 
though, reduce the risks for acute and chronic 
health effects from air pollution. 

Policies and standards  
in Vietnam 

Since 2002 Vietnam has a ministry of natural 
resources and environment (MONRE), which is 
in charge of environmental issues including air 
quality. The following ministries are also related 
to this issue: the ministry of transport, the 
ministry of construction, the ministry of industry 
and trade, the ministry of agriculture and rural 
development, the ministry of health and the 
people’s committees of provinces and cities. 

In 2005, the Law on Environmental Protection 
(LEP) was promulgated, which was revised in 2014. 
This law gives recommendations and orientations 
for a development respecting environment and 
regulates environmental protection activities 
by policies and measures. It specifies that 

environmental protection should be in harmony 
with economic development, social protection, 
biodiversity protection and adapting climate 
change. It states also that the environment 
protection should be the responsibility of all 
(agencies, organisations, households etc.). It 
requires the development of a roadmap to achieve 
the goals of Vietnam in terms of environmental 
protection, and also the development of a 
National Environment Protection plan. In order to 
implement this law, several decrees have been or 
are currently under development (e.g. in the field 
of air quality, the Decree on Air Pollution Charge in 
Vietnam). In the same orientation, Vietnam plans 
also to develop a more specific Law on Clean Air.  

A national action plan has been implemented 
to strengthen air quality management, control 
sources of emissions and monitoring ambient 
air quality to improve air quality and ensure 
public health. The objective is to reach national 
environmental standards (especially in the 
industrial sector) until 2020. The plan identifies 
the current status of air pollution (particulate 
matter) and aims to develop the use of automatic 
air monitoring stations and a planning of national 
monitoring networks. MONRE has therefore been 
designated by the Prime Minister to coordinate 
the action of the related ministries, branches and 
People’s Committees of provinces and centrally-
run cities. In order to implement the National 
action plan on air quality, the Prime Minister 
recently promulgated the decision No 985-a/
QD-TTg1. According to this decision, “Air Quality 
Management is the responsibility of all the owners 
that discharge emissions and concerned State 
Agencies under the supervision of communities”. 

MONRE, in December 2016, also issue a draft on the 
monitoring program on air at national level with 
the objectives: Monitoring the air quality, noise 
and vibration at national level, timely detection 

1 http://vea.gov.vn/en/laws/LegalDocument/Pages/Air-quali-
ty-management-is-the-responsibility-of-all-the-owners.aspx

and warming of pollution and provide data and 
information on current status and change of 
air quality. The monitoring will take place at key 
economic regions including in North, in Central, 
in South, Mekong river delta and economic region 
of Bauxite in Highland Central.

Vietnam’s Agenda 21 or Strategic Orientation for 
Sustainable Development in Vietnam, identified 
19 prioritized areas, including one dedicated 
to “Reduction of air pollution in urban areas 
and industrial zones”. This Agenda 21 identifies 
the country’s challenges, maps out guidelines, 
policies and legal instruments in order to 
implement and ensure sustainable development. 
It contains major orientations to serve as a legal 
ground to each level - ministries to individuals. It 
is supposed to be regularly reviewed and updated 
during the process of its development. In terms of 
air quality, many policies have been implemented 
in order to achieve the objectives of the Strategic 
Orientation: large facilities and factories have 
applied cleaner technologies; modern emission 
control technologies and efficient use of energy 
have also been observed. 

Between 2013 and 2015, cooperation with 
JICA (Japanese International Cooperation 
Agency) took place in order to enhance the 
institutional capacity of Vietnam in terms of air 
quality management. It gave birth to a technical 
project: “Institutional development of air quality 
management in Vietnam”. This project aimed 
to realize a practical execution of air pollution 
control and air quality management, coping the 
experience of Japan in this field. 

Comparison with other 
countries: Vietnam 

Compared to other countries in Southeast Asia, 
Vietnam can be considered as having done efforts 
in terms of policies and standards (see next page).
Vietnam is increasingly a contributor to 

transboundary air pollution. To minimize this, 
first of all, the Vietnam Government needs to take 
action to reduce the proportion of capacity from 
coal-fired power in Vietnam. However, in PDP VII, 
up to 2030, the number of coal-fired power plants is 
still high (>70 plants). Based on PDP VII predictions, 
Vietnam will become the largest transboundary 
contributor in 2030, mainly influencing southern 
China by direct transport of coal PM2.5.

The increase in transboundary air pollution 
requires the Vietnam Government to mobilize 
internal resources to simultaneously increase 
bilateral and multilateral cooperation to reduce 
the problem as well as support measures locally, 
to try minimizing impacts on the economy and 
population.

In 1997, The Regional Haze Action Plan (RHAP) 
was endorsed by the ASEAN Environment 
Ministers, in 2015, all ASEAN member countries 
signed the Agreement on Transboundary 
Haze Pollution (AATHP). The purpose of these 
International agreements is to carry out joint 
efforts in observing, preventing and reducing 
pollution of transboundary haze from land fires 
and forest fires. These agreements have not been 
fully implemented by the committed countries. 
In conclusion, it’s a significant challenge to 
reduce the impact from transboundary pollution, 
which can’t be done quickly and requires the 
Government to implement a plan with long-term 
vision, serious persistence and close monitoring. 
Strengthening and actively initiating or 
participating in bilateral and multilateral forums 
in order to protect the benefit of national security 
and the environment is important. The approach 
should be based on the mechanisms of dialogue, 
information sharing and responsible behaviour as 
regional neighbours.
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New Delhi: 124.04*

*Annual PM2.5 concentration (µg/m³)

Beijing: 66.2*

Guangzhou: 31.4*

Hanoi: 50.5*

HCMC: 28.3*

Jakarta: 40.5*

Comparison with other 
countries 

In Myanmar, there are no air quality policies, no air 
quality monitoring and no air quality standards, 
neither there are adequate administrative and 
legal structures for this issue. 

In Laos, nothing is done in terms of policies to 
implement air quality legislation. 

In Cambodia, there are national ambient air 
quality guidelines but they don’t meet the 
WHO guidelines. There was a sub-decree on air 
pollution control issued in 2000, including air 
quality standards for ambient air quality and 
limits for hazardous substances in the air. There is 
also an office for air quality, noise and vibration 
but the action is not very effective. 

In Thailand, despite the existence of 53 air quality 
monitoring stations in the country, not all the 
national ambient air quality standards meet the 
WHO guidelines, and there is no air quality policy. 

In Malaysia, despite the use of the WHO interim 
targets for some pollutants, there is no air quality 
policy. However, there is a National Policy on the 
Environment and the Malaysia Environmental 
Strategic plan (2011-2020) includes a requirement 
for maintaining good air quality. There are several 
regulations since 2014 including promotion of 
Clean Air. 

In Indonesia, air pollution standards exist, but not 
all meet the WHO guidelines and interim targets. 
Provincial governments can set up emission 
standards (for vehicles and industry) and ambient 
air quality standards that are more restrictive than 
the national standards. Indonesia is a big GHG 
emitter and the country does not do a lot in terms of 
air quality. It was even ranked fourth biggest emitter 
worldwide in 2015 due to the burning in peatlands, 
tripling the country’s annual emission for this year. 

In India, despite several policies on air quality (the 
Air Act of 1981) as well as legislations, and very 
big air quality issues, it is clearly not a priority for 
the government. Prime Minister Modi considers 
climate policy and pollution control to be pragmatic 
as long as it fits with the primary goal: economic 
development. Though, a committee was asked to 
remove some points of the five major environmental 
laws that were seen as threatening growth. 

In China, the standards on air quality meet WHO 
standards or interim targets. The country has done a 
lot in terms of legislation and policies to implement 
the laws for air quality, as it is an issue that threatens 
the country very hard. There are national air quality 
policies, such as the “12th Five-Year Plan on air pol-
lution prevention and control on key regions”, cov-
ering three regions and ten city clusters introduced 
in 2013. It focuses on pollution targets but also in-
dustrial restructuring, location and technological 
innovation. There are also recently introduced pol-
lution reduction targets, and a Total Emission Con-
trol Program, with emission standards and a mon-
itoring system to provide more data to the public. 
There was also a Clean Air action plan developed in 
2014. In addition there are campaigns of the State 
to promote air quality and encourage the citizens 
to take up this issue of public interest. On a national 
level, an inter-ministry in charge of the coordination 
for cleaning air was established to smooth the com-
munication between ministries and ensure the co-
herence of the policies, and similar institutions have 
been set up at regional levels in some areas. China 
has taken the problem of air pollution very seriously 
and tries to tackle it hardly. However legislation is 
strong, implementation remains weak. 

In the Philippines, there are air quality standards 
meeting WHO Interim Targets (except for SO2) and 
44 air quality monitoring stations. The Clean Air Act 
was created in 1999, followed by several rules and 
regulations to implement it. The main challenges 
for the country are the transport sector (up to 80% 
in some places) and the burning of waste.
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Assessment and  
enforcement of air quality 

policies in Vietnam

Actions regarding air pollution are fragmented, 
and many ministries and institutions are in 
charge of this important topic. The MONRE is in 
charge of the implementation of unified state 
management of environmental protection, 
including management of ambient air. However, 
many other institutions have a role to play on 
different fields, and this challenges the efficiency 
of the action. The high fragmentation of the 
responsibilities between ministries, sectors and 
localities leads to a lack of coordination; there is 
no common action on a ground that should be 
highly integrated. 

The enforcement of the laws is also very 
challenging because laws, such as LEP, are 
insufficient and not effectively applied in practice. 

They have no legal strength and give only 
orientations for the action of the economic actors 
and institutions. The roadmaps they draw are so 
far suggestions. 

Despite first action in the field of air quality 
management, Vietnam still has some way to 
go before all the laws, recommendations and 
orientations are followed in an efficient and 
long-term way. Air is not yet managed as a 
resource, such as water and soil, and its action 
remains very separated from the rest. It is not 
seen as a global component of every policy, and 
it is way too fragmented. Pollution, as it harms 
people’s health, damages crops, causes climate 
change, costs a lot of money to the society on a 
global scale, must be a cross-cutting issue such 
as climate change adaptation and mitigation. 
The policies of air quality must see air as a 
resource, and apply an integrative approach to 
air quality management.

In Vietnam, it is estimated that 98% of the 
population is exposed to PM2.5 at levels exceeding 
WHO guidelines. The UNEP also estimates that 
traffic is responsible for up to 70% of air pollution 
in Vietnam . It is very important, as traffic is closely 
linked to the population’s behaviour, to have not 
only a coordinated action at the level of the State 
and of institutions, but also to have a coordinated 
action between the State and the population. To 
tackle air pollution and increase air quality in the 
main cities as well as in the rest of the country, all 
anthropogenic sources of pollutants, caused by 
industry including electricity production, heavy 
industry, waste burning, construction, housing 
and transport must be identified and then actions 
planned to reduce these dramatically. 

GreenID’s recommendations aim to assist 
government and the population more generally, 
to preserve social progress together with the 
environment and to promote a better quality 
of life for the population and in particular the 
poorest in the community. Air quality often 
affects the poorest first, as they tend to live in the 
more polluted areas, while they pollute the least. 
Policies developed to tackle air pollution need 
to also reflect their needs and the challenges for 
their health, as well as their financial situation. 

Public policies and public incentives towards 
clean transportation and energy as well as 
promotion of green behaviours should ensure 
they are cost competitive and should take into 
account the negative externalities of air pollution. 
Actual prices do not reflect the real value and cost 
of fossil fuel consumption as externalities are not 
taken into account. 

Air quality standards  
and regulations 

It is recommended that laws and regulations 
on air quality be strengthened and standards 
should be more closely aligned to international 

recommendations. For example the WHO 
guideline or at least the Interim Target-1 with a 
goal towards continual improvement should be 
targeted. Specific suggestions for consideration 
by government include:

• A stronger legal framework needs to be 
complimented by strong policy actions 
including enforcing compliance and 
awareness campaigns. The law should be 
mandatory and effective and not limited 
to issuing recommendations only. The 
development of an effective national 
monitoring system as a priority. Serious 
consideration should be given to the 
development of a specific new law that 
comprehensively covers the air quality 
problem such as a ‘Clean Air Act’. 

• Air pollutant concentrations should be 
measured at monitoring sites that are 
representative of population exposures, 
taking into account the higher pollution 
of air around specific areas, like roads and 
power plants. 

• Specific protection and mitigation measures 
for populations living in high pollution areas 
should be developed 

• Support for research on health, environment 
and social and economic impacts of air 
pollutants should be strengthened to help 
monitor and identify the main sources of 
pollution. 

Coal-fired power plants 

Urgent action is required in regard emissions from 
coal-fired plants: it is recommended this include:

• Strengthened regulations to assist in 
controlling emissions

• Strengthened monitoring on air pollutants 
emitted from coal-fired power plants 
including more stringent measures to 
monitor air pollutant emission including 

reCommenDAtIon

Ph
ot

o:
 M

ar
ku

s 
Se

m
ra

u



3130

For further information please read GreenID's air quality report for first 6 
months in 2016. You can find it here: http://bit.ly/AirQualityInVietnamPart1

Improved road and traffic planning and 
management could reduce the poorest air 
quality in the city. The development of parks and 
expanded tree planting (green lungs in the city) 
should be promoted. Creating spaces for urban 
and organic agriculture and other vegetation 
would help regulate the CO2 in the city. The 
construction industry should take into account its 
emissions of air pollutants as a high contributor to 
the degradation of air quality in many areas. 

Data availability and  
implication of the citizens 

It is important that data and the information on 
the air pollutants and their effects on human 
health and environment be shared through the 
whole country in order to allow a real awareness 
of the citizens. This would strongly benefit from 
determined policy action of the State to promote 
such action among the population and promote 
behaviour change. It should be promoted by 
awareness raising campaigns, providing the 
public with information to protect themselves as 
well as permitting them to be involved directly in 
solutions. Publically available historical data from 
all measurement stations would give researchers, 
the public and other interested organisations 
the opportunity to make use of these data and 
support the authority. Information about Air 
Quality Index and the effects on health should 
also be broadly broadcasted.

cooking methods, in particular for the children. 
Renewable energy for electricity, heat and 
cooking is also an important priority. 

Burning waste 

The non-compliance with regulations covering 
open burning of residential, agricultural and 
even municipal waste must be improved with a 
stronger emphasis on enforcement, to reduce the 
avoidable impact on local air quality. For example 
Decree No 167/2013/ND-CP  must be enforced 
by strict control. People should be informed of 
the existing regulations and understand why 
they exist. This could be accomplished by an 
awareness raising campaign covering the benefits 
of alternatives: composting of biomass producing 
biogas for electricity or cooking. Strategies of 
waste management should be developed and 
urgently implemented, including an official 
recycling system. Burning should remain the very 
last solution, under strict monitoring, in order to 
avoid the harmful effects on air quality. 

Urban planning

Poor urban planning affect to traffic, too: eg. 
Public transport is not able to operate. As a result, 
air quailiy is impacted. In fact, urban planning 
may be a critical cause of air pollutant in cities 
like Hanoi and Ho Chi Minh city. Strengthened 
urban planning could mitigate future problems. 

incentives or subsidies for encouraging clean 
vehicles is also a priority. Urgent consideration 
should be given to pricing reforms to remove 
the incentives and subsidies for fossil-fuel 
consumption while also taking into account 
purchasing power and social responsibility. As 
the peaks of pollution from traffic are caused by 
traffic jams and congestion, measures to reduce 
traffic in peak periods should be considered. 
These could include encouragement for more 
staggered work and school hours in order to 
avoid heavy peaks. 

Public transport, as well as non-motorized trans-
port should be promoted and the government 
encouraged supporting infrastructure develop-
ment. As demonstrated internationally, expand-
ing non-motorized transport infrastructure en-
courages pedestrians and cyclists. Priority should 
be given to a National Sustainable Transport 
Strategy to develop the infrastructure needed 
to implement cleaner transportation. Walking 
paths, biking paths, electric tramway, electric bus-
es should be developed and encouraged among 
the public. The transportation strategy should in-
clude integrated transport hubs to permit people 
to easily switch between different modes, and 
subsidize the tickets for public transports. Final-
ly, the speed and quality of transportation should 
be improved in order to make clean transport the 
easier and main choice for long-distance travels 
as well as daily transportation.

Housing and  
indoor air quality

Promoting better indoor air quality is very 
important in order to avoid harmful effects of air 
pollution. People cooking with solid fuel stoves 
should be encouraged to transition to clean 
and affordable solutions as an alternative, such 
as improved cook stoves or electric cooking. It 
should be accompanied by awareness-raising 
campaigns on the danger of smoke from these 

daily monitoring of emissions from these 
plants (in particular PM2.5)  

• The opening up of information collected, to 
the public 

• Stronger penalties for power plants generating 
air pollutants exceeding the standards, with  
heavy fines on power plants concerned. 

• Greater consideration to public health needs 
in power development planning. 

• Rethinking Vietnam’s current plan to rapidly 
expand coal fired power plants (at least 60 
under construction at the moment or planned 
by 2030), in light of the need for a cleaner 
energy mix. 

A wider study and recommendations for coal-
fired power plants is available in GreenID report 
“Air Quality in Viet Nam – first half of 2016”.  

Industry and  
energy production 

Clean technologies urgently need to be promoted. 
State subsidies and increasing taxes can be used to 
reduce the smokestack emissions. Alternatives to 
incineration should be prioritised and promoted. As 
electrification is a step to reduce urban air pollution 
(with electric transportation for example), it is 
recommended that the renewable energy in the 
power mix should be increased. Coal plants should 
over time be replaced by low emission or neutral 
emission plants such as co-firing or renewable 
energies (solar, wind, biomass, geothermal, etc.) 
depending on the potential of each location. 

Transportation

It is important that citizens are more aware 
of the danger from particulate matter and 
sulphur dioxide generated by pollutant 
vehicles. Reducing emissions from individual 
transportation by increasing standards for 
motorcycles and cars to international standards, 
taxing the pollutant vehicles and giving Ph
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tIPS to ProteCt yourSelf from unheAlthy AIr

Stay in an 
indoor area with 

filtered air. 
Particle pollution can get indoors, so consider 

purchasing an air cleaner if you live in an area with 
high levels of particle pollution. Air cleaners remove 

particles and include high-efficiency mechanical filters 
and electronic air cleaners, such as electrostatic precipi-
tators. Avoid using an air cleaner that works by gener-
ating ozone, which will increase the pollution in your 
home. If you do not have air cleaners in your home, 

try to go to a place somewhere that does have 
an air filtration system. For example, this 

could be a friend’s home if it has 
air filtration.

Public awareness is needed and people need to be informed about existing risks and how to protect 
themselves, their children and family in the most effective way. To protect yourself, GreenID sum up some 
important and immediate tips:

Keep 
your activity 

levels low. 
Avoid activities that make you 
breathe faster or more deeply. 

Better enjoy indoor activi-
ties, such as reading or 

watching TV.

If you cannot 
buy filters for your 

entire home, create a clean 
room for sleeping.

A good choice is a room with as few windows and 
doors as possible, such as a bedroom: If the room has 
windows, keep them closed; Run an air conditioner or 

central air conditioning system if it’s certain that your air 
conditioner does not draw air from outdoors and has a filter. 

If your air conditioner provides a fresh air option, keep the 
fresh air intake closed. Make sure the filter is clean enough 

to allow clean air flow indoors; Use an air filter in that 
room. Avoid using an air cleaner that works by 

generating ozone. Those types of cleaners 
will increase the pollution in your 

home.

Keep pollution 
low in your home.

Air cleaners may not be enough. As particle 
pollution from outdoor air can easily get inside 

take further steps to avoid adding even more pollution 
indoors when outdoor PM2.5 levels are high:  Avoid using 
anything that burns, such as wood fireplaces, gas logs and 

even candles or incense sticks; Keep the room clean – but don’t 
vacuum unless your vacuum cleaner has a HEPA filter. Vacuum-

ing as well as sweeping stirs up existing particles inside your 
home. Wet mopping can help reducing dust; Don’t smoke; Be 

cautious when the weather is hot. If it is too hot to stay in-
side with closed windows, or if you belong to an at-risk 

group, go somewhere else with filtered air; When 
air quality improves, open the windows to 

air your home or office out.

Choose 
the right mask.

Do not rely on dust masks for pro-
tection. Paper "comfort" or dust masks 

are designed to trap large particles, such 
as sawdust. These masks will not protect your 

lungs from small particles such as PM2.5. Scarves 
or bandanas won’t help either. Disposable respi-

rators known as N-95 or P-100 respirators will 
help if you have to be outdoors for a period of 

time. Check if your mask follows the N-95 
regulations to ensure that PM2.5 

and other pollutants are 
filtered out. 

Don't 
burn wood 

or trash.
Individual trash burning 

are major local sources of 
particle pollution and 

easily to avoid. 

Use less energy in 
your home.

Generating electricity and other sourc-
es of energy creates air pollution. By re-

ducing energy use, you can help to improve 
air quality, curb greenhouse gas emissions, 
encourage energy independence and save 

money. Check out the U.S. Environmen-
tal Protection Agency's easy tips for 

conserving energy at home.

Try to limit 
emissions.

Cars, log burning and industrial 
sources emit pollutants in the air. In 

the long run, we need to work togeth-
er to develop systems that help us to 
improve our air quality. We should try 
to use public transportation instead 

of driving and collaborate to 
reduce our emissions.

Photo: Markus Semrau
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Annex

Annex 1: Things to know about Air Quality
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Annex 2: Analysing episodes with 24-hours average PM2.5 level 
above 100 μg_m3 in Hanoi

Satellite-based aerosol levels, dobson units. Lines show modeled trajectories of air masses arriving in Ha-
noi during the peak of the episode - areas along the lines are the likely upwind sources.
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Annex 3: Particulate matter in Hanoi
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Annex 4: Particulate matter in Ho Chi Minh City
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Annex 5: Citizen survey in Hanoi
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You can download a digital version of 
the Air Quality Report 2016 here:  

http://bit.ly/airqualityinVietnam2016

If you or your organisation wants to engage or contribute to one of the topics and give us the strength and 
independence to create solutions for a green and peaceful future, please contact info@greenidvietnam.org.vn 

or directly donate to:

GREENID 
Account Number: 19130949999868 

Bank Name: Techcombank – Tran Thai Tong Branch, Cau Giay district, Hanoi, Vietnam 
SWIFT:  VTCBVNVX
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Your donation can make Vietnam‘s future green and sustainable.
Please donate to support GreenID and contribute to a better world.

We thank you for your support! 
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