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I. INTRODUCTION 

This paper tells the stories of people in two provinces: Ben 
Tre and Binh Duong. It describes how their livelihoods 
have been transformed thanks to government policies as 
well as their own initiatives and the effectiveness of these 
livelihood-changing strategies. The paper is based on a 
more rigorous research project funded by the Friedrich-
Ebert-Stiftung (FES). Meanwhile, the outcomes are based 
on document analysis and interviews with farmers, 
GOVERNMENT OFµCIALS� AND ENTERPRISES�

Concerns about environmental issues, including climate 
change, have been discussed for a long time along 
with the development of cities. However, it was not 
UNTIL THE LATE ����S THAT hCLIMATE CHANGEi OFµCIALLY 
became a global intergovernmental political issue. 
In this period, “greenhouse gas emissions” emerged 
AS A SCIENTIµC AND POLITICAL ISSUE� 3INCE THEN� CLIMATE 
change has gradually received greater attention from 
international experts and has been seen as a threat to 
global sustainable development. This attention to climate 
change comes from the evidence that human activities 
have caused greenhouse gas emissions leading to climate 
change which, in turn, results in extreme weather 
events or changes in natural conditions such as rising 
sea levels, higher temperatures, drought, and melting 
ice caps. Countries are starting to design strategies to 
simultaneously mitigate anthropogenic climate impacts 
and increase resilience to climate change. 

Vietnam is considered to be one of the countries most 
vulnerable to climate change. As such, transformations to 
INCREASE CLIMATE CHANGE RESILIENCE HAVE OFµCIALLY STARTED 
at the policy level. Meanwhile, Vietnamese people 

are also transforming their livelihoods and lifestyles to 
become more resilient and adapted to climatic changes 
over time. After joining international agreements on 
climate change, most of Vietnam’s economic and social 
processes now include tackling climate change. Indeed, 
these strategies have been designed depending on the 
impact of climate change on each zone.

Aims of the report: The report will analyse the 
transformations in three key dimensions: Livelihoods, 
energy, and infrastructure and transport. These three 
perspectives represent fundamental changes in the 
social structure in terms of both physical space and 
social organisation, thereby providing distinct policy 
suggestions. Following an analysis of the variation and 
TOLERANCE OF THE µELD STUDY LOCATIONS AND A LITERATURE 
review, we propose a set of indicators to measure the 
resilience of localities.

Methodology: The research was conducted through 
two typical case studies in Ben Tre and Binh Duong, 
representing one province in the Mekong Delta bordering 
the sea and heavily impacted by climate change and one 
province in the South East region of Vietnam which is less 
affected by extreme weather events. The study included 
�� INDEPTH INTERVIEWS INCLUDING WITH OFµCIALS IN DISTRICT 
and state organisations, entrepreneurs, small traders, 
workers, and farmers. In addition to this primary data, we 
also undertook a document analysis. The transformations 
will be analysed based on our research results and with 
reference to the FES Socio-ecological Transformation 
!NALYSIS &RAMEWORK� 4HEREFORE� WE DEµNE THE ANALYTICAL 
framework as follows: 

CLIMATE CHANGE TRANSFORMATION RESILIENCE

Natural system: Water; 
atmosphere; soils; plants 
and animals (biodiversity); 
resources

Social aspect: reservation 
and governance

Social and economic 
systems: The economic 
system; the environment; 
technology; governance 
and social structures; 
culture and religion

- Livelihoods

- Energy

Ecology

Human being
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II. CLIMATE CHANGE AND IMPACTS

1. Vietnam

According to the Intergovernmental Panel on Climate 
Change (IPCC), Vietnam is forecast to be one of the 
30 countries most adversely affected by climate change 
(2007). In fact, Vietnam has seen manifestations of climate 
change in terms of basic climate factors (temperature 
and rainfall) as well as weather factors (storms, heavy 
rains, and droughts). Over the past 60 years, Vietnam’s 
average annual temperature (1958-2018) increased by 
about 0.89°C. Meanwhile, between 1986 and 2018, 
temperatures increased by about 0.74°C across the 
country. Average annual rainfall has tended to decrease 
in the north and increase in the south. In 2015-2016 
and 2019-2020, the El Nino phenomenon caused the 
worst drought in more than 100 years, leading to serious 
economic damage (National Climate Assessment, 2021).

Over the past decade, natural disasters have claimed 
thousands of lives every year and cost about 1.5 percent 
of national GDP. According to climate change scenarios 
from the Ministry of Natural Resources & Environment 
(MONRE) in 2012, by the end of the 21st century, when 
sea levels rise by one meter, an estimated 40 percent of 
cultivated land in the Mekong River Delta, 11 percent of 
the Red River Delta, and about 3 percent of other coastal 
PROVINCES WILL BE AFFECTED BY FREQUENT ¹OODING AND SALINE 
intrusion. This will directly affect the lives and livelihoods 
of about 20 percent of the population. The damage could 
be as much as 10 percent of GDP per year.  

#LIMATE CHANGE HAS A SIGNIµCANT IMPACT ON THE PRODUCTION 
and daily lives of people in affected areas, in which the 
poor are affected the most. Especially in recent years, 
the Mekong Delta has shown the most obvious effects 
of climate change. Drought and saltwater intrusion 
have caused a lot of damage to communes in the area, 
PARTICULARLY THOSE WITH SPECIAL DIFµCULTIES IN COASTAL AND 
island areas.

The impacts of climate change in Vietnam can be seen 
IN ALL MAJOR SECTORS� !GRICULTURE� FORESTRY� µSHERIES� 
water resources, energy, transportation, and health. 
At present, these include the impact of climate change 
on hydrometeorological disasters, resources, the 
environment, the ecosystem, and socio-economic 
activities. Meanwhile, the national climate assessment 
report concluded that climate change may increase strong 
storms in the East Sea region, rainfall, the risk of drought, 
DESERTIµCATION� SALTWATER INTRUSION� ¹OODING� EROSION� 
and leaching. It also found that landslides will make the 
land unusable for other purposes. Meanwhile, there is 
A GREATER RISK OF FOREST µRES� AND THE RISK OF DEVELOPING 

and spreading forest pests and diseases will also increase 
UNDER THE IN¹UENCE OF TEMPERATURE CHANGES AFFECTING THE 
output and value of forest products. Likewise, levels of 
biodiversity, the structure of species, and the composition 
of ecosystems will be subject to change. 

2. The South of Vietnam

The South of Vietnam includes Binh Phuoc, Tay Ninh, 
Binh Duong, Dong Nai, Ho Chi Minh City, Ba Ria - 
Vung Tau, Long An, Tien Giang, Dong Thap, Ben Tre, 
An Giang, Can Tho, Vinh Long, Tra Vinh, Kien Giang, 
Hau Giang, Soc Trang, Bac Lieu, and Ca Mau provinces. 
These provinces share a common geographical elevation 
below 50 meters. The South is a key economic region 
that plays an important role in the overall socio-economic 
development of Vietnam. Its geographical location 
and natural conditions are very favourable and diverse 
while the area is densely populated. This is also a region 
heavily affected by climate change, rising sea levels, and 
saltwater intrusion. Along with the growth in population 
and socio-economic development, the demand for water 
is also rising, especially in big cities and key economic 
regions. Greater demand for water increases groundwater 
extraction, causing low water levels that lead to the 
risks of degradation, depletion, and the pollution of 
water sources.

In the Southern climate region, the average annual 
temperature has tended to increase in increments of 
����À#�DECADE �3OC 4RANG STATION	 TO ����À#�DECADE �6UNG 
Tau station). The average of the whole region has tended 
TO INCREASE IN INCREMENTS OF ABOUT ����À#�DECADE� "ETWEEN 
1978 and 2018, the absolute maximum temperature 
TENDED TO INCREASE IN INCREMENTS OF ABOUT ����À#�DECADE� 
Average annual rainfall in the Southern region has tended 
TO INCREASE BY ABOUT ���� PERCENT�DECADE �.ATIONAL 
Climate Assessment Report, 2021). As for rivers in the 
Southern region, although only nine provinces border the 
sea, it includes the Mekong Delta. This is the downstream 
part of the Mekong River which includes low and fairly 
¹AT TERRAIN� THE ,ONG 8UYEN QUADRANGLE� AND THE 4IEN AND 
Hau rivers. The Mekong Delta also contains an interlaced 
system of canals, so many provinces and cities are affected 
by saline intrusion. Salinity changes in the area are quite 
COMPLICATED DUE TO THE IN¹UENCE OF TIDES IN THE %AST AND 
West Seas. However, in short, the salinity levels recorded at 
most measurement locations in this region are increasing. 
The changes and trends of climatic and extreme factors 
appearing in the South include: Storms, tropical 
DEPRESSIONS� ¹OODS� HOT AND DRY SUN� AND HAIL� 4HESE ARE 
becoming more and more complicated.
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Climate change in the Mekong Delta: The Mekong 
Delta plays an important role in the national economy 
and food security. The region covers about four million 
hectares, accounting for 12 percent of the country’s land 
mass. It has an average elevation of about 1.5 meters above 
sea level, a population of 18 million people (19 percent of 
the country’s population), and a dense network of rivers 
and canals. Economically, it has advantages in agriculture, 
the food industry, tourism, and renewable energy. Indeed, 
it is Vietnam’s largest agricultural production center. 
The Mekong Delta contributes 50 percent of rice, 65 
percent of aquaculture, and 70 percent of the country’s 
crops; 95 percent of exported rice and 60 percent of 
EXPORTED µSH� AND HAS A CONVENIENT LOCATION FOR TRADE 
with ASEAN countries and the Mekong Sub-region.

The Mekong Delta sits at the mouth of the Mekong basin. 
As such, it is affected by local changes from upstream 
in the Mekong basin and downstream from the sea. 
4HE AVERAGE ¹OW OF THE -EKONG 2IVER IS ��� BILLION M3�YEAR� 
The upper basin in China contributes only 16 percent 
of this, with a further 2 percent coming from Myanmar. 
The remaining 82 percent comes from the lower basin in 
Laos, Cambodia, and Vietnam. 

The Mekong is a young delta, formed during the alluvial 
accretion of the Mekong River over the past 6,000 years 
through the “delta tectonic process”. Every year, the 
-EKONG 2IVER LOADS� ON AVERAGE� ��� MILLION TONS OF µNE� 
suspended silt. Meanwhile, 30 million tons of sand and 
gravel is moved along the riverbed annually. Therefore, 
the appearance and existence of the Mekong Delta 
depends on the interaction between the Mekong River 
and marine processes. As such, the Mekong Delta cannot 
be isolated from the context of the wider Mekong basin 
and the sea.

Fine silt and its associated nutrients are a natural source 
of nutrients for soil, freshwater aquatic ecosystems, and 
aquatic productivity in coastal areas. Fine alluvium, sand, 
and gravel play the role of accretion, stabilising riverbanks 
AND COASTLINES AND BALANCING ¹OW DYNAMICS� 7HEN THE 
AMOUNT OF SILT IN THE ¹OW IS REDUCED� IT CREATES hHUNGRY 
water” that cannot accrete and causes landslides.

The coast of the Mekong Delta can be divided into three 
main sections: (1) The 250 km sandy coastline from 
Tien Giang through Ben Tre, Tra Vinh, and Soc Trang; (2) 
the section of the east coast from Soc Trang through Bac 
Lieu to Cape Ca Mau, and; (3) the muddy coast of the 
West Sea from Cape Ca Mau to the Cambodian border. 
As a rule, when there is a shortage of sand and gravel 
transported by the Mekong River to the coast, the coastal 
section of the river mouth will reduce accretion and 
INCREASE EROSION� ,IKEWISE� WHEN THERE IS A LACK OF µNE 
silt, the remaining part of the East and West Sea coast 
will reduce accretion and increase the risk of landslides.

The Mekong delta thrives on agriculture, aquaculture and 
µSHERY� !QUACULTURE INCLUDES FARMED AND WILD µSH AND 
FRESHWATER� BRACKISH WATER� AND SALT WATER µSH� %CONOMIC 
sectors in the Mekong Delta such as industry, construction, 
and services are built from these two pillars. These pillars 
are based on the main foundation of land and water. 
The soil and water of the Mekong Delta region depend on 
THE ¹OW AND TRANSPORT OF -EKONG SEDIMENTS� RAINWATER� 
and interactions with the sea and tides.

In the past, people in the Mekong Delta did not use 
THE PHRASE h¹OOD SEASONi� 4HEY ONLY USED h¹OODING 
SEASONi DUE TO WATER ¹OWING DOWNSTREAM FROM *UNE 
to December every year. Floods in the Mekong Delta are 
more common and different to those in the Central and 
Northern regions of Vietnam. Floods in the Mekong Delta 
rise and recede more slowly.

The Mekong Delta has a special position in the Mekong 
River Basin. Because it is adjacent to the sea, it is 
IN¹UENCED BY THE SEMIDIURNAL TIDAL REGIME� 4HE %AST 3EA 
HAS AN AMPLITUDE OF ¹UCTUATION TWICE A DAY OF ABOUT ��� 
- 4.0 meters. Meanwhile, the diurnal regime of the West 
3EA HAS AN AMPLITUDE OF ¹UCTUATION ONCE A DAY OF ABOUT 
1 meter.

This interaction with the sea creates the inland hydrological 
REGIME OF THE ENTIRE -EKONG $ELTA� 4HE IN¹UENCE OF TIDES� 
reverse currents, and water level changes during the day 
is called “low water, high water”. This changes twice 
a month according to the lunar calendar called “weed 
water, poor water” and two seasons called the “dry 
SEASONi AND h¹OOD SEASONi� 4HE UNIQUE TIDAL REGIME 
with daily low and high water, monthly low and high 
water, and dry and wet seasons is extremely important 
for the formation and survival of the Mekong Delta. This 
hydrological regime shapes the ecology, culture, lifestyle, 
and livelihoods of the people in the region. 

The Mekong Delta faces two global challenges, a 
regional challenge, and a challenge from human 
activities in the delta.

The global challenges are climate change (rising sea levels) 
and economic globalisation - international integration.
According to global forecasts, the average temperature 
of the atmosphere will increase. As a result, extreme 
situations will become more frequent, longer, and more 
intense. Storms in the sub-equatorial region will become 
more commonplace. Meanwhile, rising sea levels threaten 
coastal areas and deltas, with the Mekong Delta one of 
the most at-risk in the world. The Mekong Delta has to 
deal with heat, unseasonal rain, inundation, subsidence, 
coastal erosion, and saltwater intrusion from high tides 
THAT PENETRATE DEEPER AND DEEPER INTO THE µELDS�

Regarding rising sea levels: The calculation method for 
forecasting climate change has changed dramatically, 
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shifting from one based on the emissions scenario to the 
Representative Concentration Pathway (RCP). Similarly, 
the 2016 updated scenario on rising sea levels of MONRE 
has also seen big changes. Therefore, the new forecast of 
rising sea levels for the Mekong Delta is as follows:

• In RCP scenario 4.5, which MONRE considers the 
most likely, by the end of the 21st century, sea levels 
will rise in the Mekong Delta by 53 cm (32 - 77 cm) 
in the East Sea and by 55 cm (33 – 78 cm) in the 
West Sea, compared to 1986 - 2005.

• In RCP scenario 8.5, which is the worst-case scenario, 
sea levels will rise by 74 cm (48 - 105 cm) in the East 
Sea and by 75 cm (52 – 106 cm) in the West Sea.

Rising sea levels is a slow and gradual process. The current 
RATE IS ONLY ABOUT ���MM�YEAR� !S SUCH� THE PROBLEM OF 
rising sea levels is more permanent and less urgent than 
subsidence in the Mekong Delta.

)N RECENT YEARS� FOLLOWING THE BIG ¹OOD OF ����� ¹OOD 
water in the Mekong Delta is usually medium to low. 
4HE EXTREMELY LOW ¹OOD LEVEL IN ���� LED TO DROUGHT 
AND SALINITY IN THE ���� DRY SEASON� )N ����� THE ¹OOD 
returned. However, it was still lower than the average 
peak for many years. This created the impression that, 
FROM NOW ON� THE -EKONG $ELTA WILL NO LONGER ¹OOD 
DUE TO HYDROELECTRIC DAMS BLOCKING THE ¹OW� )N FACT� THE 
CAUSE OF LOW ¹OODS IS THAT THE -EKONG $ELTA DEPENDS 
on the amount of water in the Mekong River, with an 
AVERAGE TOTAL ¹OW OF ��� BILLION M3 per year. The rainfall 
in Laos, northeastern Thailand, and Cambodia is most 
important here. Rainfall in the Mekong Delta is about 
�����  �����MM�YEAR� CONTRIBUTING �� PERCENT�

Regarding hydropower, Chinese dams have large reservoirs 
THAT STORE WATER IN THE ¹OOD SEASON AND DISCHARGE IT TO 
generate electricity. The remaining 11 dams planned on 
the main stream in Laos and Cambodia operate daily, 
storing water for about 16 hours, and discharging for 
about eight hours. In normal years, Chinese dams do not 
have much capacity to control water resources. This is 
due to their small contribution and because dams also 
have to discharge to generate electricity. During dry 
years, these dams increase water storage and worsen 
the situation. In 2016, an extreme El Nino caused record-
LOW RAINFALL ACROSS THE BASIN� RESULTING IN RECORDLOW ¹OOD 
water levels and severe saltwater intrusion in the Mekong 
Delta. Therefore, the original cause of drought - salinity 
in the Mekong Delta - was El Nino. Hydropower is a 
secondary factor that worsens the situation, but is not its 
original cause.

El Nino occurs every two - seven years. In extreme 
times, this can lead to drought. In the context of climate 
change, extreme weather events are forecast to occur 

more frequently, ranging from once every century to 
once every 20 - 25 years. In contrast to El Nino, La Nina 
CAN LEAD TO A LOT OF RAIN AND ¹OODS� !CCORDING TO THE LAW 
of compensation, during a drought due to El Nino, one 
must always be cautious of La Nina afterwards.

• The local challenge, in addition to the loss of 
mangroves and melaleuca forests, comes from 
sand mining on the Tien and Hau rivers, which 
exacerbates the lack of sediment. It also comes 
from the over-exploitation of groundwater causing 
subsidence; and from agricultural development that 
continues to favour quantity over quality, leading 
to exhausted land and wasted water. Meanwhile, 
per capita income in the delta is lower than 
the national average and constantly down from 
2000 to the present.

In the Mekong Delta, 93 communes have special 
DIFµCULTIES WHILE COASTAL AREAS AND ISLANDS IN EIGHT 
provinces all suffer from the above-mentioned climate 
change phenomena. Not only that, these communes 
are located next to the sea, in large estuaries, or are 
dune communes between large rivers. Therefore, when 
the effects of climate change in general and saline 
INTRUSION IN PARTICULAR ARE VERY SIGNIµCANT� THEY ARE 
directly and comprehensively affected. For instance, 
the 2016 drought had a profound and negative impact 
on all these areas. Due to frequent impacts of natural 
disasters such as drought, saline intrusion, alkaline soil, 
etc., these localities are depleted of available resources 
that are favoured by nature, greatly affecting the natural 
resources, activities, and livelihoods of the people in 
general and the poor in particular.

3. Vietnam’s commitment to climate change 

Climate change has become a global issue and is being 
acted upon on a global scale. Vietnam has committed to 
participate in global climate change initiatives since the 
programs, policies, and regulations on climate change 
have been implemented from central to local levels and 
realized in the plans and policies of each locality.

International commitments on climate change that 
Vietnam has joined since 1992

• United Nations Framework Convention on Climate 
Change: Countries, including Vietnam, signed a 
commitment to join in 1992.

• Kyoto Protocol: Commitment to reduce greenhouse 
gas (GHG) emissions, effective in countries that 
have signed the commitment, including Vietnam, 
since 2005. Following the Kyoto Protocol is the 
agreement to join the Development Mechanism 
Clean – a program for developed countries (Clean 
Development Mechanism - CDM).
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• NAMAs mechanism: GHG mitigation actions suitable 
to national conditions is a commitment to action 
from developing countries, 2007.

• Paris Agreement on Climate Change: Vietnam 
submitted an instrument of approval to join the 
agreement to the UN in 2016.

• Nationally Determined Contribution (NDC): 
Vietnam’s NDC includes the components of GHG 

emission mitigation and climate change adaptation 
for 2021-2030.

Following the international commitments that Vietnam 
has signed, the Government included climate change in 
THE LAWS OF RELATED µELDS� 3INCE THEN� SPECIµC STRATEGIES 
and action plans have been issued from central to 
local levels and organizations have been established to 
implement these programs.

National laws that mention climate change

2004 2006 2008 2010 2012

Law on Forest Protection 

and Development: 

promulgating a number of 

POLICIES RELATED TO THE µELD 

of GHG adaptation 

and mitigation

Law on 

Dikes

Law on 

Biodiversity

Law on 

Economical and 

%FµCIENT 5SE OF 

Energy

Law on Water Resources: 

Five provisions directly address 

climate change in ensuring water 

sources and preventing droughts 

AND ¹OODS IN EXTREME AND UNUSUAL 

weather phenomena

2013 2006 2015 2017

Law on Natural 

Disaster Prevention 

and Control

Construction Law: shows 

the state’s policy in the 

design of climate change 

adaptation works; ensures 

construction works use 

environmentally-friendly 

materials to absorb and 

reduce GHG emissions

Law on Natural Resources 

and Environment of Sea 

and Islands;

Law on Hydrometeorology: 

including a chapter 

on Climate Change 

Monitoring

Irrigation Law;

Urban Development Management Bill

�DRAFTED ON ����������	� A KEY 

principle of a resilient city is that 

adaptability must be incorporated 

in all urban and socio-economic 

development plans, with a particular 

focus on disaster-prone regions

Programs/strategies to respond to climate change: 
There are three main programmes and two important 
strategies (MPI, 2019) that are applied and oriented to 
sectors and provinces:

• The National Target Program on Responding to 
Climate Change� ���� �$ECISION ���������1$44G 
DATED ���������	 IS 6IETNAMgS µRST OFµCIAL PROGRAM 
on climate change. It emphasizes the need to 
integrate climate change response into socio-
economic development activities towards sustainable 
development on a large scale, with consideration of 
gender equality and poverty reduction. The program 
was then transformed into a National Strategy on 
Climate Change starting in 2011.

• Support Program to Respond to Climate Change 
(SPRCC), 2010: 4HIS IS A µNANCIAL MECHANISM 
established to enhance the expansion of climate change 
response, such as funding the implementation of the 
National Target Program to respond to climate change 
(mainly through soft loans). It also acts as a forum for 
coordinating climate change policy dialogue between 
the Government and international development 
partners. Based on the policy matrix approved by 
the Prime Minister, every year, development partners 
(such as JICA, AFD, CIDA, WB, DFAT, and K-EXIM) 
and the Government agree on policy actions related 
to climate change as the basis for budget transfer to 
Vietnam. Most of these transfers are then allocated to 
climate-related activities.
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• The Science and Technology Program serving 
the National Target Program to respond to 
Climate Change, 2011: 4HIS PROVIDES SCIENTIµC 
and technological evidence (through research 
on technological solutions for early warning, 
environmental protection, and natural disaster 
prevention) serving the response, adaptation, 
mitigation, and mainstreaming of climate change 
into strategic plans and implementation processes.

• The National Strategy on Climate Change: 
Starting from the National Strategy in 2011, the 
most recent strategy is for the period to 2050 
�$ECISION ����1$44G APPROVED ON ���������	� 
It emphasises reducing vulnerability and risk to 
climate change by improving the resilience and 
adaptive capacity of natural, economic, and social 
systems. It also focuses on minimising damage from 
natural disasters and extreme weather caused by 
climate change. Other aspects include the effective 
management of water and land resources; improving 
environmental quality; maintaining stable forest 
cover at 43 percent; and providing 100 percent of 
the population with clean water and safe housing 
in areas frequently affected by natural disasters. 
Disaster risk insurance for production and business 
activities, assets of enterprises, and society is also 
prioritized, as is reducing GHG emissions.

• The Vietnam Green Growth Strategy (VGGS), 2012: 
!CCORDING TO $ECISION �����1$44G� THE OBJECTIVES 
of the strategy are green growth, a low-carbon 
economy, and mainstreaming the enrichment of 
natural capital in sustainable economic development. 
Reducing emissions and increasing GHG absorptive 
capacity have become essential and important 
indicators in socio-economic development.

Action Plans: The two most important plans related 
to climate change are the “Action Plan on Climate 
Change” from central to local levels and the “Five-year 
3OCIOECONOMIC $EVELOPMENT 3TRATEGIES�0LANSi OF THE 
central level and provinces.

• The Action Plan to Respond to Climate Change:
4HIS BEGAN WITH $ECISION .O� �����1$44G �����	 
approving the National Action Plan on Climate 
Change for 2012 - 2020. The latest plan is the 
National Adaptation Plan to respond to climate 
change for 2021 - 2030, vision 2050. Accordingly, 
at the provincial level, provinces have a Provincial 
Action Plan to Respond to Climate Change.

• Five-year periodical planning system: This includes 
a “socio-economic development strategy” and 
a “socio-economic development plan” for each 
µVEYEAR PERIOD� INCLUDING THE SPECIµC INTEGRATION OF 
climate change for each province and sector.

In addition, a number of other plans have been developed 
ACCORDING TO SPECIµC GOALS OR REGIONS� 4HESE INCLUDE THE 
Plan for the Implementation of the Paris Agreement 
�$ECISION �����1$44G� ����������	� THE -EKONG $ELTA 0LAN 
(2013) funded by the Dutch Government, and the sustainable 
development plan of the Mekong Delta to adapt to climate 
CHANGE �2ESOLUTION .O� ����.1#0� ����	� !LONGSIDE 
the main programmes and plans being implemented 
across provinces and sectors, there are many other 
CIRCULARS� DECREES� AND DECISIONS WHICH APPROVE SPECIµC 
programmes or particular regulations of sectors and 
localities related to climate change. 

Organizations implementing programmes on 
climate change

• Department of Climate Change under MONRE (2017);

• The National Committee on Climate Change (NCCC), 
established in January 2012;

• The National Steering Committee on Climate 
Change (SCCC). At the provincial level, the Provincial 
Steering Committee on Climate Change (PSCCC) 
AND THE #LIMATE #HANGE #OORDINATING /FµCE 
(PCCCO) have been established in 63 provinces and 
cities, depending on the actual operation in the 
provinces (2021).

• The national monitoring and evaluation system 
of climate change adaptation activities; Decision 
����1$44G �����	�
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1. Medium-sized cities 

Medium-sized cities have drawn attention in recent years 
from both policymakers and academics. This is due to the 
popularity of medium-sized cities compared to large or 
GLOBAL CITIES IN URBAN CLASSIµCATION� 

The concept of the medium-sized city comes from the 
urban hierarchy according to population size. However, 
there is no universal standard. According to research 
FROM 3TUTTGART �5.(ABITAT CLASSIµCATION SYSTEM� 
September 2016 - before the UN conference on cities in 
New York), small and medium-sized cities are in a rapid 
STAGE OF GROWTH� )N THIS STUDY� SMALL CITIES WERE IDENTIµED 
as having a population of 0.3 - 0.5 million persons and 
an average size of 0.5 - 5 million persons (UN-Habitat III). 
)N ADDITION� URBAN CLASSIµCATION CAN ALSO BE DONE BASED 
on the population of urban centers, according to the EU. 
#ITIES ARE CLASSIµED BY THE FOLLOWING URBAN LEVELS� 3 �FROM 
50,000 to 100,000 persons); M (from 100,000 to 250,000 
persons); L (from 100,000 to 250,000 persons); XL (from 
500,000 to 1,000,000 persons); XXL (from 1,000,000 to 
5,000,000 persons); and global cities (over 5,000,000 
persons) (Lewis Dijkstra and Hugo Poelman, 2012). 
Population size is an important criterion for classifying 
cities in the global urban network. The four urban levels 
ARE� -EGACITY�METROPOLIS �POPULATION � ���������� 
PERSONS	� BIG CITY �� ���������  ���������� PERSONS	� 
MEDIUMSIZED CITY �� �������  ��������� PERSONS	� AND 
small city (from 300,000 – 500,000 persons) (UN, 2016). 
(OWEVER� CLASSIµCATIONS OF URBAN SIZE BY POPULATION HAVE 

changed according to the level of urbanisation in different 
periods. As a result, the criteria for populations living in 
URBAN AREAS ONLY RE¹ECT THE PRESENT AND NEAR FUTURE� 

In Vietnam, urban levels are determined by two different 
systems: Administrative management and scale of 
URBAN DEVELOPMENT� &OR CLASSIµCATION BY ADMINISTRATIVE 
management, urban areas are divided into three levels 
from high to low: (1) Provinces and centrally-run cities; (2) 
DISTRICTS�CITIES BELONGING TO A CENTRALLYRUN CITY OR PROVINCE� 
AND� ��	 WARDS�COMMUNES DIRECTLY UNDER DISTRICTS�CITIES 
which belong to a centrally-run city or province. On the 
OTHER HAND� CLASSIµCATION BY THE URBAN DEVELOPMENT SCALE 
includes: Special urban areas and urban areas by grade 
from I - V (V being the lowest). Therefore, in Vietnam’s 
URBAN SYSTEM� THE PROVINCE�CITY CAN BE USED TO ANALYSE 
city levels based on population size.

However, besides population size, other key indicators 
are often crucial to the development dynamics of small 
and medium-sized cities. These include innovation 
capabilities, networks, and the intensity of cooperation 
with other cities, as well as transportation, connecting 
infrastructure, and control through spatial planning 
approaches in relation to the network and location 
of individual buildings. In addition, demographic and 
economic development are interdependent, which 
contributes to a city’s quality of life and attractiveness 
(Madaleine Wagner and Anna Growe, 2021).

Figure 1. Urban Vulnerability classes

Source: Joern Birkmann (2016) – quoted from the World Bank transparency international fund for peace Munich Re. Sage-
centre, UNIV – Wisconsin-Mandison Preview Global risk data platform. ILO.
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6IETNAMgS CITIES ARE MOSTLY CLASSIµED AS URBAN AREAS WHERE 
the population is likely to be vulnerable to moderate risk 
of disaster. At Habitat III, around 170 countries will adopt 
the UN’s New Urban Agenda. This calls for governments 
to make cities more inclusive, sustainable, and resilient. 
Small and medium-sized cities are particularly susceptible 
to natural hazards and climate change and often have 
limited capacities to build resilience (Joern Birkmann, 
2016). To minimise human suffering, cities need to be 
able to anticipate, absorb, recover, and learn quickly from 
adverse events. This requires clear priorities for the most 
vulnerable and rapidly-growing small- and medium-sized 
cities. On the other hand, strengthening the resilience 
of small and mid-sized cities offers opportunities. 
Smaller cities are easier to manage than megacities. Risk 
reduction and climate change strategies embedded now 
can expand as cities grow. Meanwhile, the coordination 
of and dialogues between different groups are more 
feasible in small cities (William Solecki et al., 2016).

2. Resilience to climate change

2ESILIENCE TO CLIMATE CHANGE HAS BEEN DEµNED IN DIFFERENT 
ways by many organisations. This concept is related to 
“response” and “adaptation”.

Climate change adaptation: This is the process of 
adjustment to actual or expected climate change and its 
effects. In human systems, adaptation seeks to moderate 
HARM OR EXPLOIT BENEµCIAL OPPORTUNITIES� )N NATURAL 
systems, human intervention may facilitate adjustment 
to expected climate change and its effects (Noble et 
al. 2014). The U.S. Global Change Research Program 
�53'#20	 DEµNES ADAPTATION AS hADJUSTMENT IN NATURAL 
or human systems in response to a new or changing 
ENVIRONMENT THAT EXPLOITS BENEµCIAL OPPORTUNITIES OR 
moderates negative effects” (Congressional Research 
Service - CRS, 2021).

Climate resilience: This is considered to come after a 
disaster and involves the ability to recover from a bad 
situation and prepare for future problems. In the context 
of climate change, resilience is the ability of a system or 
community to recover from a shock such as a natural 
disaster. Building resilience requires not only recognising 
potential hazards like extreme weather phenomena but 
also understanding the underlying vulnerabilities that can 
affect recovery from them (BRS, 2022). In a 2012 report 
ON DISASTER RISK MANAGEMENT� THE )0## DEµNES RESILIENCE 
as “the ability of a system and its component parts to 
anticipate, absorb, accommodate, or recover from the 
effects of a potentially hazardous event in a timely and 
EFµCIENT MANNERi� "ESIDES� THE INTERAGENCY 5�3� #LIMATE 
2ESILIENCE 4OOLKIT ALSO DEµNES RESILIENCE AS hTHE CAPACITY 
of a community, business, or natural environment to 
prevent, withstand, respond to, and recover from a 
disruption” (CRS, 2021).

The concepts of adaptation and resilience are used 
together in policy or academic research reports. “Two 
concepts complement each other, but there are important 
differences in these terminologies. Basically, “adaptation” 
refers to a process or action that changes an entity so 
that it can better survive in a new environment, while 
“resilience” describes a capacity or ability to anticipate 
and respond to shocks and recover from their effects 
in a timely and effective manner. In practice, however, 
the differences and relationships between resilience and 
ADAPTATION ARE MORE COMPLEX AND LESS EASILY DEµNEDi 
(Sara Mehryar, 2022).

In this report, climate change resilience is understood as 
the ability of a city to prepare for, respond to, and recover 
from the impacts of climate change. Cities’ resilience to 
CLIMATE CHANGE IS RE¹ECTED IN THE CAPACITY OF COMMUNITIES 
or natural systems to prevent, tolerate, respond to, 
and recover from the impacts of climate change.

3. Urban transformation

In this report, we use the concept of “Urban 
4RANSFORMATIONi� h4RANSFORMATIONi AS DEµNED BY 0OLANYI 
(2001) is a process of social transition from a pre-industrial 
to industrial society with the theory of liberalism and 
free market economy, and then a gradual transition to 
a socialist model. However, with the concept of “urban 
transformation”, we express strategies and actions used to 
improve the economic, social, physical and environmental 
conditions of damaged and collapsed urban areas during 
the urbanization process or by factors such as climate 
changes. Urban transformation is a regular process in 
the development of cities. It is based on the constant 
tension in the relationship between the physical and 
social elements of the city, always related to the sustained 
need to update or modernise or simply to transform 
CITIES �-ARIA� ����� QUOTED FROM -OHAMMED 1ASIM 
Abdul Ghafoor Al Ani, 2007). Urban transformation is 
driven by the recognition of the need and opportunity for 
radical change towards sustainable and resilient cities. 
“Cities are constantly undergoing change, but 
contemporary urban change is not happening all at 
once. Cities face many interrelated challenges, including 
pollution, poverty and inequality, ageing infrastructure and 
climate change” (Haase et al. 2018; UN-Habitat 2016; Seto 
et al.; Katharina Hölscher and Niki Frantzeskaki, 2017). 

Therefore, “urban transformation” is seen as a process 
happening regularly in cities where the need for 
development is constant as well as where cities often 
face the mismatches from development in terms of 
material and social aspects (pollution, poverty and 
inequality, degraded infrastructure, etc.) or the effects 
of climate change. This transformation manifests itself in 
different ways and always towards a certain need for the 
development and resilience of cities to problems such as 
climate change. 
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Participation is also a component of urban transformation. 
“Urban transformation embodies the full range of 
comprehensive strategies and actions and integrated 
approaches used to improve the economic, social, 
physical, and environmental conditions of damaged urban 
areas. It is very important to see urban transformation 
as a society that is handled and maintained by a 
participatory approach. It has to match the reality of the 
city” (Alev Perihan Gurbey, 2011). Besides, urban and 
digital transformation alongside energy transition are the 
most important aspects of the great social transformation 
taking place in Asia and around the world (FES, 2020).

In this report, “cities’ transformations toward climate 
change resilience” are considered as transition of the 
cities to become better resilient to the effects of climate 
change. In particular, the transformation is mainly 
analysed from the socio-economic aspect in the operation 
of society, not from the ecological perspective related 
to the natural system. Moreover, urban transformation 
is also considered from two angles: (1) The systematic 
transformation stemming from the state’s policies, and; 
(2) transformation from the perspective of individual 
adaptation (livelihoods, migration, lifestyle, using energy 
and technology). 

4. Livelihood

2OBERT #HAMPERS WAS THE µRST PERSON TO USE THIS 
CONCEPT� WHICH HE DEµNED AS FOLLOWS� hLIVELIHOOD 
consists of capabilities, assets, access (storage, resources, 
ownership, right to use) and activities required essential 
for life” (Pham Bao Duong, 2008). According to the 
UK Department for International Development (DFID), 
“Livelihood consists of the capabilities, assets (including 
physical and social resources) and activities necessary to 
earn a living” (DFID, 1998). In other words, a livelihood 
is the set of resources and capabilities people have, 
combined with the decisive activities they undertake to 
earn a living and achieve their other goals and aspirations. 
Ngo Thi Phuong Lan (2013) considers livelihood as a way 
of living. Humans use all kinds of ways to ensure their 
survival needs. People’s livelihood activities are based on 
their available resources such as natural resources, capital, 
labour capacity, and the development level of science and 
technology. Individuals or households will choose their 
livelihood according to their ability. In addition, options 
are affected by urbanisation. There are many livelihood 
activities offered according to the new social situation 
and people can consider the options to be able to adapt 
to the development of society.

5. Migration

According to Tataru (2019), migration represents the 
crossing of the border of an administrative unit within a 
minimum period of time. This type of migration includes: 
Refugee migration, economic migration, as well as 
the migration of people who move for other purposes 
OR UNDER THE IN¹UENCE OF OTHER FACTORS� SUCH AS FAMILY 
REUNIµCATION� !CCORDING TO 4ATARU� THERE ARE TWO TYPES OF 
migration: International migration and internal migration. 
In this report, we mainly focus on internal migration, 
SPECIµCALLY FROM THE TWO SURVEY SITES AND FROM "EN 4RE 
and Binh Duong to other areas.

/N THE OTHER HAND� 4ATARU CLARIµES THE ISSUE OF MIGRATION 
further by breaking it down into two categories: Voluntary 
migration and forced migration. Voluntary migration 
is based on the initiative and free will of people. It is 
affected by a combination of economic, political, and 
social factors at the point of departure (push factors) or 
the destination (pull factors). Pull factors are often viewed 
as positive, attracting people to build a better life. In 
contrast, push factors, according to Tataru, are negative 
factors such as poor quality of life, underemployment, 
excessive pollution, hunger, drought, or natural disasters 
(Tataru, 2019). This report will focus on how the push 
and pull factors for people from Binh Duong and Ben Tre 
provinces are related to climate change.
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IV. CLIMATE CHANGE IN BEN TRE AND BINH DUONG PROVINCES

1 HTTPS���WWW�MPI�GOV�VN�0AGES�TINHTHANHCHITIET�ASPX�ID4INH4HANH���

1. Ben Tre province

Ben Tre is one of 13 provinces in the Mekong Delta. Located on the edge of the Mekong River, it is downstream of the 
Mekong River and borders the East Sea.

Figure 2. Map of BenTre

Source: https://bentre.gov.vn

a. Natural and socio-economic features of Ben Tre

Geographical features: Ben Tre is located at the end 
of the Mekong River and is formed from three islands: 
An Hoa, Bao, and Minh. Ben Tre has low-lying terrain 
and is divided by four large rivers: My Tho, Ba Lai, Ham 
Luong, and Co Chien with a total length of 298 km. 
The province’s natural area is 2,356.85 km2, accounting 
for 5.84 percent of the Mekong Delta. It has a coastline 
stretching over 65 km bordering Tien Giang to the north, 
Vinh Long to the west and southwest, and Tra Vinh to the 
SOUTH� "EN 4REgS TOPOGRAPHY IS ¹AT� WITH MANY SAND DUNES 
INTERSPERSED WITH µELDS AND GARDENS� 4HERE ARE NO LARGE 

forests, only a few mangrove forests along the coast and 
estuaries.1

Ben Tre has an interlaced river system, estuaries, and 
coastal areas with an altitude of less than one meter 
ABOVE SEA LEVEL� /FTEN ¹OODED BY TIDES� IT IS ONE OF THE 
most vulnerable localities in Vietnam to climate change 
and rising sea levels. The interlaced system of rivers, 
CANALS� AND ARTIµCIAL WATERWAYS FORMS A VERY CONVENIENT 
transportation and irrigation network. Along the main 
RIVERS� THERE IS A CANAL OR AN ARTIµCIAL WATERWAY EVERY � 
to 2 km. There are over 60 rivers and canals with a width 

https://www.mpi.gov.vn/Pages/tinhthanhchitiet.aspx?idTinhThanh=18
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of 50 - 100 m. In addition to the Tien river tributaries, it 
is worth noting that there are the following important 
rivers and canals: Ben Tre river, Cai Mon canal, Mo Cay 
canal, Mo Cay - Thom canal, Bang Cung canal, Ba Tri 
canal, Dong Xuan canal, and Chet Say canal - An Hoa.2

Ben Tre’s climate is characterised by the sub-equatorial 
monsoon tropical region. It has high temperatures, 
little variation during the year, and an average annual 
temperature ranging from 26oC to 27oC. Although 
adjacent to the East Sea, Ben Tre is less affected by storms 
than the northern provinces (from about 150o north 
latitude and above). Ben Tre is affected by the north-
east monsoon from December to April and the south-
west monsoon from May to November. The north-east 
monsoon season is a dry period, while the south-west 
monsoon season is a wet and rainy period. The average 
annual rainfall is from 1.250 mm to 1.500 mm.

Socio-economic features: The province has 23 urban 
centers including: One city of class I (Ben Tre); three urban 
centers of class IV (Ba Tri, Binh Dai, and Mo Cay expanded 
town); 19 urban centers of class V, of which four are 
district towns (Giong Trom, Chau Thanh, Cho Lach, and 
Thanh Phu); and 15 commune centers: An Ngai Trung, 
An Thuy, Tan Xuan, My Chanh (Ba Tri), Phuoc My Trung, 
Nhuan Phu Tan (Northern Mo Cay), Huong My, An Thanh 
�3OUTHERN -O #AY	� 4IEN 4HUY� 1UOI 3ON� 4AN 4HACH 

�  HTTPS���WWW�MPI�GOV�VN�0AGES�TINHTHANHCHITIET�ASPX�ID4INH4HANH���
�  "EN 4RE .EWS  HTTPS���WWW�FACEBOOK�COM������������������POSTS������������������� ����
�  HTTPS���BENTRE�GOV�VN
5  tapchitaichinh.vn

(Chau Thanh), My Thanh (Giong Trom), Vinh Thanh (Cho 
Lach), Loc Thuan (Binh Dai), and Giao Thanh (Thanh Phu). 
The rate of urbanisation in Ben Tre is about 20 percent.3

Regarding population, according to the 2019 census, the 
population of Ben Tre is 1,289,098. It has a population 
DENSITY OF ��� PEOPLE�KM2 a rise of 0.24 percent 
compared to 2018. Almost one-in-ten (9.8 percent) 
people live in urban areas (126,362) while 90.2 percent 
live in rural areas (1,162,736). Just over half (51.07 
percent) of the population is female. The proportion of 
the labour force aged 15 and over who are in work is 
98.33 percent. The rate of people aged 15 and over who 
are in work and have received training is 11.6 percent. 
The unemployment rate of the working-age labour force 
is 1.88 percent and the corresponding underemployment 
rate is 2.61 percent.

Regarding economic aspects, Ben Tre has a waterway 
TRANSPORT SYSTEM WITH FOUR MAIN RIVERS ¹OWING INTO THE 
%AST 3EA� )T ALSO HAS A SYSTEM OF CANALS AND ARTIµCIAL 
waterways that provides important transport links 
between Ben Tre, the Mekong Delta, and the Southern 
economic region. This is advantageous for socio-economic 
development.4 Ben Tre achieved economic scale by 
55,258 billion VND in 2020. It recorded a growth rate of 
GRDP 0.84 percent and GRDP per capita of 42.8 million 
6.$�PERSON�YEAR� "Y '2$0� AT THE BEGINNING OF ����� 
THE AGRICULTURE� FORESTRY� AND µSHERIES SECTORS ACCOUNTED 
for 35.97 percent. Meanwhile, industry - construction 
accounted for 19.51 percent, the service sector for 
40.71 percent, and product tax minus product subsidies 
for 3.81 percent. Agriculture focuses on aquaculture, 
planting coconuts and fruit trees (pomelo and lemon), 
vegetables, grass for livestock, and rice. However, 
the area for rice cultivation is decreasing. The forestry 
economy promotes afforestation, especially mangrove 
forest planted cork, mangrove, avicennia marina, and 
casuarina trees. Ben Tre is determined to focus more 
on key industries including coconut production and 
processing, seafood processing, and renewable energy in 
the near future.5

According to the Institute of Meteorology, Hydrology, 
and Climate Change, due to the above geographical 
conditions, Ben Tre is one of the places most affected by 
climate change. This directly affects production and the 
lives of its people. The main effects of climate change in 
Ben Tre are prolonged heat waves, an increase in average 
temperatures of 0.1 - 0.3°C, and rising sea levels of 
ABOUT �MM�YEAR �0EOPLEgS #OMMITTEE OF "EN 4RE� ����	� 
Meanwhile, some other effects from climate change also 
include saline water intrusion and lack of fresh water 
supply that negatively affect in many local fruit orchards 
Frequently occurring natural disasters in Ben Tre include: 
(1) Rising sea levels and saline intrusion; (2) changes in 
temperature and rainfall; (3) storms, tropical depressions, 

My Thanh An commune, Ben Tre city, photo by Phan My Lien
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and cyclones, and; (4) high tides, river bank erosion, and 
coastal erosion. Climate change affects all sectors and 
industries in Ben Tre, including: Agriculture, forestry, and 
µSHERIES� WATER RESOURCES� TRANSPORTATION� AND PUBLIC 
health.6 Of these, aquaculture and agriculture are the 
most vulnerable (Ben Tre People’s Committee, 2011).

b. Rising sea levels and saline intrusion

Due to its location, Ben Tre is affected by freshwater 
from the Mekong River and tides that push saltwater in 
FROM THE %AST 3EA� !S SUCH� IT DEPENDS ON THE ¹OW OF 
freshwater and climate change. The climate and methods 
of regulating water sources are complicated by saltwater 
intrusion each year. On average, saltwater intrusion 
usually occurs in the estuaries of the Mekong Delta from 
about December to May, peaking at the end of the dry 
season around April to early May. In the dry season, when 
the water from upstream decreases, the tide strongly 
affects the system of rivers and canals. This leads to deep 
SALTWATER INTRUSION BOTH IN THE RIVERS AND IN THE µELDS�

In 2010, salinity of 4‰ penetrated about 60 km inland. 
In the dry season of 2013, the 4‰ salinity line penetrated 
about 50 km of the Ham Luong river, 45 km of the 
Cua Dai river, and 52 km of the Co Chien river. Salinity 
of 1‰ covered almost the entire province, seriously 
affecting water supplies for domestic use and agricultural 
production (Vo Van Ngoan, 2014).

The dry season of 2015 - 2016 recorded very high 
salinity intrusion. The entire area of Ben Tre province was 
affected by saline intrusion, including the specialised 
FRUIT AND ORNAMENTAL ¹OWER GROWING AREA IN #HO ,ACH 
district - located entirely in a freshwater area - which was 
also affected by saltwater intrusion.

In the dry season of 2019 - 2020, saline intrusion 
was particularly complicated. Salinity penetrated 
four tributaries in Ben Tre province. Meanwhile, the 
Ham Luong river was subject to deeper saline intrusion 
and higher salinity concentration than the remaining 
tributaries. Salinity intrusion varies during the day due 
TO TIDAL IN¹UENCE� !T THE PEAK OF HIGH TIDE� SALINITY OF 
over 4‰ reached the eastern parts of Chau Thanh and 
Cho Lach districts, about 40 – 60 km from the coast. 
Salinity gradually increased towards the sea, reaching 
more than 16‰ and, in some places, up to 20‰. At low 
tide, salinity penetrated about 20 km deep in the Tien 
and Co Chien rivers. In the Ham Luong river, it penetrated 
40 km deep with salinity of up to 16‰. The deepest 
salinity peak of the two years was about 20 km apart, 
with salinity ranging from 2‰ to 9‰ (Southern Institute 
of Irrigation Science, 2019).

�  HTTPS���BENTRE�GOV�VN

According to the scenario in which sea levels rise by 
75 cm by 2100, Ben Tre province will have 725.25km2 of 
¹OODED AREA� 4HIS WILL INCLUDE THE AREA OF SPECIALISED RICE 
cultivation (162.81 km2), aquaculture (90.14 km2), and 
land for fruit trees (40.38 km2) (Ben Tre Province People’s 
Committee, 2011).

Therefore, it is clear that Ben Tre is being heavily affected 
by saltwater intrusion caused by climate change. This 
saltwater intrusion process is faster and more severe than 
in the climate change scenario, making the prevention of 
SALTWATER INTRUSION DIFµCULT AND CAUSING LOSSES TO PEOPLE� 
In 2010, saltwater intrusion and drought damaged and 
reduced yields of 1,575 hectares of rice, 10,162 hectares 
of fruit trees, and 12,607 hectares of coconuts. Similarly, 
300 hectares of shrimp died, affecting the output of 1,500 
HECTARES OF SHRIMP AND µSH� 4HE TOTAL COST OF THIS DAMAGE 
is estimated at 198 billion VND (Ben Tre Province People’s 
Committee, 2011). The process of saltwater intrusion also 
causes a lack of freshwater sources, especially in the dry 
season, which will seriously affect production and daily life.

c. Changes in temperature and rainfall

Statistics on annual temperature changes from 1977 to 
2010 show that the average annual temperature trend 
in Ben Tre province has increased markedly. Indeed, 
2010 recorded a particularly high average temperature, 
reaching 29.6°C. The province’s average air temperature 
INCREASED FROM ���� TO ����x#��� YEARS IN THE ��th

century, with longer and warmer summers (Ben Tre 
Province Department of Natural Resources & Environment 
(DONRE), 2010). Increased temperatures and prolonged 
heat are two of the factors that adversely affect the living 
environment of aquatic organisms (shrimp, crabs, clams, 
etc.), creating conditions for the development of some 
harmful alien organisms.

Data from 1998 to 2010 shows a negligible increase in 
rainfall. Rainfall has tended to increase in the range of 
�� k ��MM FROM ���� TO ����� BUT THIS IS NOT SIGNIµCANT� 
However, it is worrying that, in recent times, the rainy 
season has seen abnormal changes both in time and 
intensity. In particular, the rainy season tends to happen 
about two weeks later, rainy days are shorter, and the 
most intense rain will fall around the end of the rainy 
season, which is detrimental to production activities 
(WWF, 2012). Meanwhile, we have seen unseasonal 
rain in the dry season (December 2011 and March 2012) 
and the rains bring thunderstorms, whirlwinds, and 
lightning. Changes in temperature and rainfall affect 
agricultural production, crop changes, disease spread, 
and aquatic regimes.



THE TRANSFORMATION OF SOUTHERN MEDIUM-SIZED CITIES TOWARD CLIMATE CHANGE RESILIENCE

17IV. CLIMATE CHANGE IN BEN TRE AND BINH DUONG PROVINCES

Figure 3. Trend of average rainfall change in Ben Tre Province

Source: Statistical Yearbook of Ben Tre. https://bentre.gov.vn
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d. Storms, tropical depressions and cyclones

In Ben Tre, storms usually appear in October and end 
in December. They most commonly occur in November 
(Ben Tre Province People’s Committee, 2011). Every year, 
between six and nine storms and tropical depressions 
directly affect Ben Tre province. From 1940 - 1990, no 
data was available on storms entering mainland Ben Tre 
province. However, after 1990, Ben Tre began to suffer 
from a number of storms, greatly affecting coastal areas 
(Ben Tre Province People’s Committee, 2011; Oxfam, 
2008). Because the area is less affected by storms, people 
have little experience in storm prevention. Therefore, 
when a storm occurs, it causes damage to property, lives, 
and production activities. It also disrupts sea dikes and 
destroys mangroves, which reduces biodiversity as well 
as ecosystem functions. According to the DONRE of Ben 
4RE PROVINCE� ITS TOTAL LOSS �CROPS� HOUSES� TRAFµC WORKS� 
irrigation works...) due to storms and tropical depressions 
between 2010 and 2014 is estimated at 20.5 billion VND.

In Ben Tre, storms and tornadoes also cause a lot of 
damage to people. Cyclones often occur at the beginning 
OF THE RAINY SEASON �-AY�*UNE	 �"EN 4RE 0ROVINCE 0EOPLEgS 
Committee, 2011). According to the Department of 
Agriculture & Rural Development of Ben Tre, between 
2012 and 2014, it is estimated that the total damage 
caused by tornadoes was about 31.8 billion VND, 
with 895 houses being damaged.

e. Erosion of riverbanks and coastlines

Climate change causes rising sea levels and high tides. 
For instance, the highest tidal peak in 2013 alone was 
199 cm, while the highest from 1984 to 2012 was 
��� CM� (IGH TIDES� COMBINED WITH FAST¹OWING WATER� WILL 
CAUSE ACCIDENTAL CHARGING IN THE µNE COASTAL AREAS OF "EN 
Tre. This, in turn, will cause damage to protective forests, 
COASTAL MANGROVES� µELD SOIL� SALINE SOIL� ETC� )N "EN 4RE� 
coastal erosion often occurs in three coastal districts: Ba 
Tri, Binh Dai, and Thanh Phu (People’s Committee of Ben 
Tre province, 2011). The rate of erosion of the coastline 
and coastal areas of Ben Tre province is increasing due 
to climate change. In 2010, on the 5 – 7 km of coastline 
in the Bong and Loi dunes (Thanh Hai commune, Thanh 
0HU DISTRICT	� THE AVERAGE RATE OF EROSION WAS OVER ��M�
year, killing many protective forests (Ben Tre Province 
DONRE, 2010).

2. Binh Duong province

a. Natural and socio-economic features of Binh 
Duong

Geographical features: Binh Duong is located in the 
Southern economic region of Vietnam. The east borders 
Dong Nai, the north borders Binh Phuoc, the west borders 
Tay Ninh and Ho Chi Minh City, and the south borders Ho 
Chi Minh City and Dong Nai. Binh Duong has an area of 
2,694 km2 (about 0.83 percent of the country’s area and 
about 12 percent of the Southeast region’s area).7
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Figure 4. Map of Binh Duong

Source: https://www.binhduong.gov.vn

Binh Duong is located at the edge of contact between the 
uplift and erosion zone of Da Lat and the accumulation 
subsidence zone of the Mekong Delta. There are two main 
fault systems, so the terrain is hierarchical descending 
from North to South (Binh Duong Geography, 2010). 
The topographic surface has an average elevation of 
60 m to 40 m above sea level in the north and a drop 
of 30 m to 10 m above sea level in the south. Binh 
Duong’s land is very diverse and rich. It includes grey soil, 
red-yellow soil, young alluvial soil, alkaline soil, sloping 
soil, and inert erosive soil.

The climate in Binh Duong is similar to that of the 
Southeast region: High temperatures, heavy rains, and 
relatively high humidity. Due to its stable monsoon 
tropical climate, the year is divided into two distinct 
seasons. There are almost no storms in Binh Duong. The 
average temperature ranges from 26°C to 27°C. The 
average annual humidity is from 76 percent - 80 percent 
and the average annual rainfall is from 1.800 -2.000 mm. 
The main river in Binh Duong is the Dong Nai River. This is 
the largest river in the Southeast of Vietnam, originating 
FROM THE ,AM 6IEN PLATEAU �,AM $ONG	 AND ¹OWING FOR 
635 km through Binh Duong in North Tan Uyen. There is 
also the Thi Tinh river, a tributary of the Saigon river. The 
DOWNSTREAM PART OF THE "E RIVER ¹OWING INTO "INH $UONG 
is about 80 km long. The province is not convenient for 
WATERWAY TRAFµC BECAUSE ITS RIVERS HAVE STEEP BANKS� 
many sections of the river bed have reefs, and there are 
many rapids.

Socio-economic features: Binh Duong has a population 
of 2,568,689 people and GRDP per capita is 151 million 
6.$�YEAR �"INH $UONG 3TATISTICAL $EPARTMENT REPORT� 
1 December 2020). It has nine administrative units at the 
district level: Thu Dau Mot City, Di An City, Thuan An City, 
Ben Cat (urban center), Tan Uyen (urban center), and the 
districts of Bau Bang, Bac Tan Uyen, Dau Tieng, and Phu 
Giao, as well as 91 communes (41 communes, 45 wards, 
and 5 towns) (binhduong.gov.vn, 2022). Binh Duong 
has the second-largest number of migrants in general 
and workers in particular (after Ho Chi Minh City) with 
1.2 million people. According to the 2019 census, Binh 
Duong province had 2.3 million people, with migrants 
accounting for over half (53.5 percent) of the population 
(Huy Thinh and Tien Phong, 2019).

Binh Duong is developing its economy in the direction of 
industry, services, and agriculture. To date, 29 industrial 
parks have been built (27 are operational) with a total 
area of 12,670.5 ha. The occupancy rate is 87.4 percent. 
While, there are 12 industrial clusters with a total area 
of 790 ha and an occupancy rate of 67.4 percent. Binh 
Duong also attracts a lot of foreign investment. As of 
2020, the province had attracted 3,928 investment 
projects and USD 35.4 billion. This leads Binh Duong 
ranking third in the provinces of country in terms of 
attracting foreign investment, just below Ho Chi Minh 
City and Hanoi. At the same time, Binh Duong has 
48,456 domestic enterprises. Many new and modern 
urban areas have been formed, the most typical of which 
is “Binh Duong New City”.

Agriculture only accounts for 3.15 percent of the local 
economy. However, in recent years, Binh Duong has aimed 
to build hi-tech agriculture. Today, Binh Duong has the 
second-largest number of farms in the Southeast region 
AND THE µFTH IN THE WHOLE COUNTRY� 4HE TOTAL AREA OF HI
tech application in cultivation in Binh Duong has reached 
5,763.5 ha. The province has four hi-tech agricultural 
zones: Tien Hung (North Tan Uyen); Tan Hiep and Phuoc 
Sang communes (Phu Giao); Vinh Tan (Tan Uyen); and 
An Thai (Phu Giao). These aim to develop areas for the 
specialised cultivation of rubber trees, speciality fruit 
trees, and safe vegetables associated with processing 
and consumption along the value chain. The area for 
urban agriculture is about 172.2 ha with the planting 
of valuable crops such as vegetables, mushrooms, fruit 
trees, orchids, and ornamental plants. Meanwhile, hi-
tech application in the livestock industry continues to 
develop with 146 farms investing in breeding chickens, 
egg laying, and broiler chickens; 229 raising market pigs 
and breeding stock; 30 raising ducks for meat; and one 
raising dairy cows.

The socio-economic situation in Binh Duong province has 
changed from agriculture to rapid industrial development, 
attracting a large number of migrants in the process. This 
economic development has led to a change in the surface 

https://www.binhduong.gov.vn
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temperature of the province. In general, before 2016, 
the effects of climate change had not been particularly 
SIGNIµCANT� -EANWHILE� ECONOMIC DEVELOPMENT AND 
restructuring has had both positive and negative impacts 
on the environment. However, under the general impact 
of the global climate change trend, there is a tendency for 
increases in temperature, rainfall, and changes in other 
phenomena. Extreme weather events are becoming more 
and more frequent. This will affect the production and 
daily life of people.

b. Temperature change

In 2002, the lowest average surface temperature in Binh 
Duong province was 17.2°C in March and the highest 
in April was 41.2°C. Meanwhile, in 2016, April saw the 
lowest average surface temperature of 16.9°C and March 
had the highest average surface temperature of 37.5°C. 
After 15 years, the minimum surface temperature in 
2016 increased by about 1.1°C compared to 2002. Over 
the same period, the maximum temperature changed 
slightly. However, the average temperature fell by nearly 
1.5°C: From 30.8°C in 2002 to 29.3°C in 2016. This fall 
in temperature is due to bare land in the north of Binh 
Duong being converted to perennial industrial crops 
between 2002 and 2016, increasing vegetation cover.  
Areas with reduced temperatures accounted for about 
57.5 percent of the total area planted with industrial crops 
from 2002 to mature crops in 2016. Areas with increased 
temperatures accounted for about 16.6 percent because 
non-agricultural land accounted for a large proportion in 
2016 (Nguyen Huynh Anh Tuyet, 2017). From 1980 to 
2018, the average temperature in Binh Duong province 
INCREASED BY �����x#�YEAR �IN THE PAST �� YEARS� IT HAS 
increased by more than 0.6°C) (Binh Duong Province 
People’s Committee, 2021).

$UE TO THE IN¹UENCE OF CLIMATE CHANGE AND GLOBAL 
warming, the surface temperature of Binh Duong 
province is rising. The Dau Tieng area has seen surface 
temperatures increase by about 0.41°C and over 
77 percent of natural areas have experienced an increase 
in surface temperatures. The spatial distribution of 
average temperature variation in Binh Duong province, 
according to RCP scenario 4.5, shows that the average 
temperature for the period to 2025 compared with the 
baseline will increase from 0.6°C - 0.7°C. The temperature 
distribution gradually increases from Dau Tieng district to 
Di An City. Up to 2030, compared with the baseline, the 
temperature will increase by 0.8°C - 0.9°C in Phu Giao, 
Tan Uyen, Thu Dau Mot, Thuan An, and Di An. In general, 
the temperature in the province is quite similar.

c. Rainfall variations

The weather regime in this area is divided into two distinct 
parts. The rainy season (from May to October) accounts 
FOR �� PERCENT OF TOTAL ANNUAL RAINFALL� )N THE µRST MONTHS 
of the rainy season, heavy showers often appear and 

then stop completely. July, August, and September are 
usually rainy months, with heavy rains lasting 1 - 2 days 
and nights continuously. Average rainfall has increased by 
���� MM�YEAR IN "INH $UONG�

Average annual rainfall is 1.772 mm, with the highest 
on record (1942) being 2.683 mm and the lowest (1962) 
1.376 mm (Le Xuan Thang, 2011). The average annual 
rainfall in Binh Duong province does not change much. 
(OWEVER� AT PRESENT� DUE TO THE IN¹UENCE OF CLIMATE 
change, there is unseasonal rain. As a result, the total 
AMOUNT OF RAINFALL ¹UCTUATES� )N &EBRUARY ����� DUE TO 
unseasonably high rain in many places (Dau Tieng, Di An, 
Ben Cat, and Phuoc Hoa), rainfall was 10 – 34 mm above 
average. On the other hand, rainfall in So Sao and Tan 
Uyen was 4 – 5 mm below average. Meanwhile, average 
air humidity (60 percent) was 16 percent below the 
multi-year average, and total evaporation (128.5 mm) 
WAS ���� MM ABOVE� 4HE STRONGEST WIND ��� M�S	 IN A 
northeasterly direction occurred in February (Binh Duong 
Province Hydrometeorology, 2020). Because there are no 
storms in Binh Duong itself, it is only affected by nearby 
storms (Truong Van Hieu, 2012).

According to the spatial distribution of average 
temperature variation in Binh Duong province in 
RCP scenario 4.5, in 2025, rainfall will increase from 
7.2 percent to 9.2 percent in Thu Dau Mot City. This will 
be less than other towns and districts. By 2030, rainfall 
will increase from 8 percent to 10.2 percent, distributed 
similarly to that of 2025. The rainfall in 2050 will continue 
to rise, with the largest increase in Dau Tieng district.

In general, temperatures and rainfall in Binh Duong 
province tend to rise. This causes an increase in humidity, 
the number of hours of hot weather, the occurrence of 
unseasonal rains, and changes in water levels. In June 
2019, the average water level in the province was on 
a downward trend (0.28 m) compared to May and 
falling (0.20 m) compared to the same period in 2018. 
The average water in all strata tended to increase over 
THE SAME PERIOD TWO YEARS AGO �BY ���� M	 AND µVE YEARS 
ago (by 1.10 m).
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V.  TRANSFORMATIONS TOWARD CLIMATE CHANGE RESILIENCE

In this section, transformations will be discussed in three 
dimensions: livelihoods, energy, urban planning and 
transport. Policies as well as actual activities of people 
or businesses will be presented. The policies follow the 
National Strategy on Climate Change in 2011 which 
are encompassed into city or provincial socio-economic 
development plans. Local governments tend to address 
the links between these policies and sustainable 
urbanisation within the cities’ framework, ensuring the 
SPECIµCITY OF EACH REGION�  

In Binh Duong, there are changing temperature and 
rainfall. The temperature can change due to urbanisation. 
!S SUCH� IT IS DIFµCULT TO TELL WHETHER THE INCREASE IN 
temperature is the cause or the consequence of climate 
change. Currently, the implementation of policies and 
programmes on climate change has not been clearly 
RE¹ECTED IN LOCAL ACTIVITIES� 3TARTING IN ����� "INH $UONG 
Provincial People’s Committee approved the “Binh Duong 
Provincial Climate Change Action Plan for the period 
2013 - 2015, 2016 - 2020”. Most recently, it published 
the “Plan for the Period 2021 - 2030 and Vision 2050” 
�$ECISION ����1$5".$	�

In Ben Tre, the climate change impact is more obvious, 
so many programmes have been implemented for the 
RECENT YEARS� "EN 4RE WAS ONE OF THE µRST PROVINCES TO 
issue the “Framework for an Action Plan to Respond to 
#LIMATE #HANGEi �$ECISION �����1$5".$	 IN ����� 
Then, in 2011, it approved the “Project to Respond to 
Climate Change and Sea Level Rise in Ben Tre Period 2011 
 ���� AND /RIENTATION TO ����i �$ECISION ����������
1$5".$	� 4HE h0LAN FOR THE 0ERIOD ����  ����i 
�$ECISION �����1$5".$	 IS THE MOST RECENT� 

1. Livelihoods

a. Impact of climate change on livelihoods

Regarding farming, in Ben Tre province, saline water 
intrusion has created numerous effects on the life and 
production of people in the province, ranging from 
coastal to inland districts. Many places in the province, 
specializing in growing fruit trees such as durian, rambutan, 
pomelo and coconut trees, have suffered from salinity 
intrusion particularly in the dry season in 2019 – 2020 
and continuously until today. Similarly, the areas used for 
aquaculture since February 2020 have been affected by 
increased salinity and saltwater intrusion. Areas between 
the Ham Luong and Ba Lai rivers, in a brackish water 
ecological zone mainly cultivating perennial crops, fruit 
trees and rice, suffers from saltwater penetration through 
the canals, affecting agricultural productivity. Saltwater 
intrusion in the dry season of 2019 - 2020 affected rice 
crops heavily. Areas next to the East Sea in the saltwater 
ecological zone specializing in aquaculture are affected 

by salinity and thereby damaging agricultural production 
and aquaculture (Thuy Vy et al, 2021).

Regarding husbandry, due to failure of crop due to salinity, 
there is a scarcity of straw material. Ben Tre province has 
a total herd of over 150,000 cows. However, due to this 
lack of straw, farmers have had to sell fewer cows at a 
CHEAPER PRICE ��� MILLION 6.$�HEAD LOWER THAN IN PREVIOUS 
years). Ba Tri district has the largest herd of cows in the 
province (about 80,000). There, the demand for straw is 
very large. Farmers have to buy straw, with prices ranging 
FROM ������  ������ 6.$�ROLL OF STRAW RANGING FROM 
12 kg to 15 kg. Drinking water for cows is also expensive. 
The same applies for pig and duck farming. The sudden 
use of saline water causes digestive disorders such as 
diarrhoea, anorexia, thirst, and abdominal pain causing 
epidemics and mass deaths, adversely affect the growth 
and development of livestock (Cong an Nhan dan, 2016).

Regarding aquaculture, the situation of drought 
and salinity in the Mekong Delta in 2020 was earlier 
AND MORE SEVERE THAN ����� SIGNIµCANTLY AFFECTING 
aquaculture activities. In Ben Tre alone, more than 

Coconut farm in Ben Tre, photo by Son Thanh Tung
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3,000 ha of freshwater shrimp ponds and nearly 1,500 ha 
OF PANGASIUS� CATµSH� AND SESAME PONDS WERE AFFECTED� 
Saline intrusion changes the farming activities of the 
people. This unstable environment, combined with high 
salinity, changes the structure of the aquatic ecosystem. 
That, in turn, causes disease, shock, and death of 
aquaculture products and farming area being reduced to 
half that originally planned. Damage to aquaculture leads 
to a slump in the seafood processing and export industry, 
affecting the economy of households and businesses.

Saltwater intrusion causes freshwater (surface water) 
sources to become saline. This leads to a shortage of 
fresh water for daily life and agricultural production. This 
is particularly acute in the long dry season, especially for 
coastal areas. Meanwhile, the demand for fresh water 
has increased. This leads to an increase in the exploitation 
and use of groundwater to meet people’s daily needs, 
crop cultivation, and livestock raising in the province. 
This increased exploitation of groundwater causes the 
groundwater level in the area to decrease rapidly. That, in 
turn, affects the water balance in the region and increases 
SALTWATER INTRUSION DEEPER INTO THE µELD �"EN 4RE 0ROVINCE 
People’s Committee, 2011). 

b. Livelihood transformations

The economic, particularly agricultural, landscape of the 
Mekong Delta has changed drastically with the livelihood 
transformations due to climate change. A study by Smajgl 
and colleagues (2015) found that a large proportion of 
households in the western part of the Mekong Delta 
have already invested in adaptation to salinity levels 
by cultivating shrimp and other aquaculture products. 
Therefore, investments in infrastructure for keeping out 
saltwater have therefore become less favorable.

In Ben Tre, a lot of farmers have shifted from fresh 
water agriculture such as rice, fruits and vegetables to 
brackish or salt water aquaculture or a combination of 
both freshwater or brackish water with saline water 
farming such as growing rice in the rainy season and 
raising shrimps in the dry season. For example, in Giong 
Trom district, farmers in Phuoc Long and Hung Long 
communes have changed their farming practices since 
2017 from rice to shrimp farming due to the impact of 
saline intrusion as one farmer said: 

In the past, this was rice field. Then, the pond was dug 
up to give space to shrimp farming.”

Few farmers, especially those in coastal and brackish 
water zones, remain growing rice, fruits and vegetables 
but have shifted to planting perennial (mainly coconuts) 
crops and aquaculture (such as shrimp and clam farming). 
The reason for the change in crop structure is that 
perennial crops are easy to grow, quicker to recover from 
SALINITY AND HAS GOOD SALT OR ¹OODING TOLERANCE� %SPECIALLY 
coconut trees, a popular tree species in Ben Tre and other 

Mekong Delta provinces, are easier to care than fruit 
TREES� ! FARMER ANALYSED THE BENEµTS OF PLANTING COCONUT 
trees as follows:

Although the income from growing coconuts is not as 
high as pomelo or jackfruits, growing fruits needs a lot 
of hard work. We have to spray pesticides and fertilizers 
most of the time. Meanwhile, growing coconut trees 
is easier. We only spray pesticides and fertilizer once 
a month, or even every three months. In the past, the 
income of a grapefruit was VND 60,000 to 65,000. If 
I plant a hectare of grapefruits, I would earn a lot. As 
for growing coconuts, the income is not that good, but 
I think it can make a more stable life. Coconut trees are 
very durable.” (No. 08).

Though, the productivity of coconut trees is also damaged 
by salinity as one farmer said:

Coconut trees are tolerant to brackish and even salt 
water. In Thanh Phu area, near the sea, coconut trees can 
still have fruits. However, their fruits are not large. The 
large fruits of Siamese coconut can be sold for 50,000 
(per stand) whereas small fruits are sold for only a few 
tens of thousands Vietnam dong.” (No. 11).

Another farmer who has shifted from planting jackfruits 
to coconuts has a similar comment: 

Coconut trees are still alive. It can tolerate salt for 1 to 2 
months. But if saline water remains for too long like what 
happened that year, the coconut trees were also damaged 
and could not be productive anymore.” (No. 11).

Some farmers remain growing the same crops but switch 
to short-term farming. For example, in the past, they 
used to grow jackfruit trees, but now, although they 
continue to grow the same trees, they harvest it much 
earlier, after about three months. The reason is that short-
term planting is less risky, helping them avoid saltwater 
intrusion as one farmer said: 

After being affected by saline intrusion causing the 
death of trees such as jackfruits, durian and rambutan 
that were bearing fruits, people switched to short-term 
planting. They do this because seedlings or baby jackfruits 
can be harvested in very short time, just about a year or 
more then they can sell it.” (No. 12).

0ERENNIAL CROPS ARE PROµTABLE AND AQUACULTURE IS EVEN 
more. One farmer referred his increase of income since 
he shifted his farming practice. Though, he faced a lot 
of challenges:

Since I shifted to shrimp farming, the income has 
increased a lot. But for two years now, I have not earned 
a penny. I have to work at the construction sites to make 
ends meet.” 
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In addition to shrimps, farmers raise other products such 
as clams and oysters. For shrimp farmers, the changing 
weather can affect the productivity of shrimp farming 
and therefore they have to use medicine to prevent 
shrimps from diseases. One farmer said:

I have used kind of anti-shock medicine to prevent 
shrimps from diseases caused by the changing weather.”
(No. 03).

Some farmers change the variety of shrimp to better 
suit the changing weather. One farmer said he switched 
from raising black tiger shrimp to white shrimp for the 
following reasons: 

Since 2011, I have switched from black tiger shrimps 
to white-leg shrimps. Since I switched to white-leg shrimp 
farming, I haven’t returned to black tiger shrimp farming 
anymore. It is because white-leg shrimp farming takes 
shorter time as they grow faster.”  (No. 01). 

Another farmer also referred to the same application:

I have changed the way I raise shrimp continuously 
for the past 5 years. The same goes for the seed. I’m 
constantly changing the varieties. I do not raise one 
variety for more than 3 crops. I have to shift to new 
variety as it is not effective anymore.”  (No. 03).

Farmer also knows how to make the best use of their 
land for other purposes such as renting besides growing 
SHORTTERM ¹OWERS AS ONE FARMER SHARED�

As for salty land that people cannot cultivate, they will 
rent it out for trading flowers. Some people plant marigold 
flowers, raspberry chrysanthemums, or chrysanthemums 
to sell at New Year seasons. These varieties can grow in 
short time, only about 6 months.” (No. 03).

Some farmers are unable to invest in other forms of 
agriculture or aquaculture due to lack of capital or skills, 
so they have to abandon their land or sell it and work as 
hired laborers or migrate to other places. This is shared 
in the group discussion (excerpt from No.07) as follows: 

Question: When salinization occurs here, do people 
abandon their crops?

Participant A: A lot

Participant B: A lot, sometimes they have to sell their land.

Participant C: Those are the households that grow 
fruit trees.

Question: People give up their land and then switch to 
another profession or do they go anywhere else?

Participant A: If people don’t have capital for reinvestment, 
they go to work as hired laborers or workers. If some 
households still have capital, they can continue doing 
their jobs.

Participant D: Most of the people here don’t have the 
ability to change. 

Besides changing crops or switching from freshwater 
to brackish or saltwater water farming, people actively 
raise more livestock to increase their income or grow 
vegetables or grass for cows as a farmer shared this view 
(excerpt from No.07): 

We raise cows, goats as these two are popular in here. 
We also raise pigs, ducks, or chickens for extra income. We 
also raise vegetables or grass to raise cows. If the family 
is only elderly people, they only take care of the garden. 
My family is retired people, so we live on pensions. If they 
are farmers, they have to raise more livestock.”  

Shrimp farming in An Duc commune, Ba Tri district, Ben Tre, 
photo by Pham Thi Bich Nga

Goat raising in a household in An Duc commune, 
Ba Tri district, Ben Tre city, photo by Pham Thi Bich Nga
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&ARMERS CONSIDER LIVESTOCK TO BE MORE PROµTABLE THAN 
rice farming although raising livestock requires more 
investment in farms, seeds and techniques. Some farmers 
told about this point in a discussion: 

Interviewer: If you change your farming practices, will 
your income be the same as in the past?

Farmer A: In general, raising livestock is better than rice 
farming, because rice farming is basically enough to eat 
but not rich. You have to work part-time outside. Clinging 
to the garden is just enough to survive, not to be well”. 

Interviewer: Have you encountered any difficulties during 
the transition to animal husbandry?

Farmer B: I have had some difficulties. The first is farm 
investment. For example, if you raise goats, you must 
have a piece of land for a barn. Investment must be 
sufficient otherwise you cannot make a profit”.

Farmer C: I need tens to hundreds of millions to build a 
barn and buy seeds. Then there are technical challenges. 
Although there are several livestock training programs, 
the training content is only sketchy”.

In particular, cows and goats have good resilience to 
harsh weather such as drought and saline intrusion. 
Besides, the conversion of crop land to grass land to 
RAISE COWS AND GOATS LEADS TO GREATER EFµCIENCY AND 
more stable incomes. Today, husbandry can bring 
3 - 4 times higher return than rice farming and contribute 
to poverty alleviation in households, boosting economic 
development in the province (Huynh Phuc Hau, 2021). 
At the moment, there is a herd of more than 227,000 
cows and over 185,000 goats, mainly on a household 
scale, in the province (Dong Khoi, 2021). In the future, 
Ben Tre province will focus on supporting people to join 
associations and cooperatives in livestock production to 
create stable output.

The provincial committee has support policies to help 
farmers and enterprises transform their livelihoods due to 
climate change. One of the policies is to provide trainings 
to farmers who shift to new farming practices. They are 
guided and trained on how to do aquaculture such as 
SHRIMP FARMING BY LOCAL OFµCIALS AT THE PROVINCIAL� DISTRICT 
or commune level. Though, the trainings provided are 
VERY SUPERµCIAL AND FARMERS MAINLY HAVE TO LEARN FARMING 
practices techniques by themselves. About this, one farmer 
said: “In the beginning, I also went to attend learning 
groups, trainings, and seminars held at commune, district, 
and provincial levels. I also learned from the predecessors 
especially those who failed” (No.07).

!NOTHER FARMER ALSO CONµRMED THAT THEY HAVE TO 
manage themselves rather than supported by the local 
government: 

No. That is my business. Usually, the local government 
organizes a seminar and then I will go there to learn. 
The state has little to do except providing that seminar. 
Shrimp farming is your own business.”  (No. 07).

Farmers have also converted to new hi-tech varieties as 
ONE LOCAL OFµCIAL SHARED THIS VIEW AS FOLLOWS� 

We have to find partners in countries like Malaysia, 
Taiwan, and China to buy new plant varieties. For 
example, in Thanh Phu commune, there is a high-tech 
shrimp farming model, and here in this commune, we 
have a high-tech seedling model.”  (No. 07).

High-tech farming requires investment of capital and 
technology and only a few farmers can afford. A farmer 
who grows cabbage with hydroponics shared his 
experience: 

Only capable farmers who are technically 
well-supported can convert to high-tech farming such as 
hydroponics. They will build a trellis to cultivate plants 
on high, so it is not affected by rising water. Since they 
do indoor farming, they actively water and fertilize 
plants and thus the yield will be productive. But this type 
of farming requires a lot of investment. If an ordinary 
mustard plant raised in a natural environment only 
costs 10,000 VND to become grown up and profitable 
(after going through small traders, it can be sold at 
12,000-15,000 VND), vegetables grown hydroponically 
in cages will cost over 20,000 VND (through traders it is 
about 30,000 VND).” (No. 07). 

!CCORDING TO A FARMERgS VIEW� THE µRST CHALLENGE IS CAPITAL 
to invest in building a greenhouse for hydroponics 
farming. The cost of building a hi-tech greenhouse is 
VERY HIGH THAT IS ABOUT 6.$ �� MILLION�SQUARE METER� 
many times more expensive than building a house. The 
second challenge is technology. Farmers are still used 
to traditional farming methods, so even with support 
and trainings, they are still very slow to absorb new 
technology. Besides, the output of the market is not 
stable and agricultural product prices are volatile. If the 
productivity is high, the price will be depreciated; if the 
price is good, the productivity is lost. Therefore, farmers 
are afraid to invest a lot in high-tech agriculture. Only 
farmers with capital and high determination can do it.    

Though, there remain a lot of people who do not prefer 
farming transformations and have low motivations for 
THIS AS A STUDY BY (ONG 1UAN .GUYEN AND HIS COLLEAGUES 
�����	 SHOWS THAT� 1UITE A FEW FARMERS DO NOT WANT TO 
change their farming as they are afraid of failure (such as 
SHRIMP DISEASES	 OR LOW PROµTS OR HAVE NO CAPITALS OR IN 
lack of technical capacity. One farmer said: 

Some people remain working in the same garden 
or fields, take care of it as before, and accept low 
productivity. They will combine with doing other jobs 
such as small business and handicrafts.”
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A farmer mentioned challenges in terms of capitals 
and environmental problems when doing aquaculture 
farming: 

It is easy to raise clams but it needs huge investment 
capital. Shrimp farming is now very difficult.  Besides, the 
shrimp farmers are very scared of oil discharged from 
boats on the rivers.” (No. 01).

(ONG 1UAN .GUYEN AND HIS COLLEAGUES CONSIDER 
motivation for change is very important and recommend 
THAT THE LIVELIHOOD TRANSFORMATION INITIATIVES NEED µRST 
to focus on raising farmers’ motivations, for example, 
via showcasing livelihood models (including market 
LINKAGES	� )N ADDITION� EFµCIENT WATER RESOURCES� µNANCIAL 
needs and agriculture training incentives are essential for 
successful livelihood transformation. Initial investment is a 
SIGNIµCANT FACTOR TO CONSIDER IN TRANSFORMING LIVELIHOODS� 
For example, intensive shrimp farming for either families 
or commercial farms is not suitable for farmers with 
LOW µNANCIAL CAPACITY WHEREAS LIMITED ACCESS TO CAPITAL 
remains a considerable barrier in this process. 

#ONSEQUENTLY� CROP DIVERSIµCATION THROUGH INTEGRATED AND 
poly-culture models have been appropriate options for 
FARMERS WITH LOW µNANCIAL CAPACITY� &OR EXAMPLE� INTEGRATED 
models, such as rice-shrimp or mangrove-shrimp are 
optional as they are less risky due to the availability of a 
back-up crop in case the main crop fails, as well as being 
more environmentally friendly. 

Most of small farmers only employ semi-extensive shrimp 
farming as this doesn’t need a lot of capital and in case 
they fail they do not lose much. A farmer revealed: 

Like this year, I released 10,000 seeds which are in 
2 times (about VND 9 million to 10 million each). If I win, 
I’m happy, but if I fail, I don’t lose much. So, I release 
seeds in batches, month by month. So, every month, I 
have shrimp, crabs and fish for sale and just let it go, 
earn as much as I can. In the past, every time I harvested, 
I earned dozens of VND millions each time. Now I could 
get only around VND 4 to 5 million” that makes me 
happy enough.” (No. 03).

Water resources are essential to consider when deciding 
on appropriate transformative models. Each livelihood 
model, given its favorable agro-ecological conditions, 
can only be deployed in a suitable agro-ecological zone. 
Models such as commercial eel farming using canvas 
tanks, mixed male giant freshwater prawn–coconut 
farming, semi-intensive male giant freshwater prawn 
farming and integrated rice-cash crop and cattle are best 
suited to areas where freshwater is available. By contrast, 
brackish shrimp farming, of which there are several 
types, is the best option for coastal areas with more 
than six months of salinity. For example, the adoption 
of the male giant freshwater prawn–coconut model by 
coconut farmers (shrimp ponds with the existence of 
dredged channels inside coconut farms) in freshwater 

areas in Thanh Phu district and the mangrove–shrimp 
model in saline water areas of Binh Dai District have been 
successfully deployed. In addition, people have started 
storing fresh water to use for agricultural production 
and daily activities in the long dry season (Propaganda 
Magazine, 2016).

There are quite a few obstacles to the livelihood 
transformation. Access to information is a kind of 
barrier. In the meanwhile, to be able to react to market 
opportunities and reduce risks of, for example, price 
collapse from limited market volumes, farmers need 
more information on market prices in real-time as well as 
(seasonal) market demand predictions. Good, medium-
term predictions of weather, salinity conditions, and 
markets can help farmers decide what to produce. 

There are also cases where certain interventions have 
REDUCED OPTIONS FOR DIVERSIµCATION AND INCREASED CON¹ICTS 
over salinity and freshwater management, such as the 
area affected by the Ba Lai sluice gate in Ben Tre. It has 
been suggested to assess (and possibly address) the social 
and environmental effects of this sluice gate to prevent 
AN INCREASE IN CON¹ICTS BETWEEN DIFFERENT WATER USERS IN 
this and future similar cases. The transformative process 
has also resulted in additional environmental challenges. 
The conversion of coastal land into shrimp ponds has 
taken place uncontrolled. The innovation in drip and 
sprinkler irrigation has caused increased demand for 
pumped groundwater. 

)N THE FARMING PROCESS� THERE IS A CON¹ICT OF INTEREST 
between rice farmers and shrimp farmers, especially 
regarding the use of water resources. In this case, it is 
A CON¹ICT BETWEEN THE SHRIMP FARMERSg USE OF SALT OR 
brackish water and the rice farmers’ freshwater. One 
farmer expressed this view as follows:    

There is conflict between shrimp farming and rice 
farming. In the freshwater field, shrimp farmers discharge 
salt water into the canal which rice farmers take in to 
grow rice, then it affects the rice. So rice growers have 
therefore to be alert and always have to check the water 
before using it. If they accidentally use that salt water, 
they will lose their rice crops. Rice farmers and shrimp 
farmers are always at odds with each other.”  (No. 11).

)N ADDITION� THERE ARE OTHER CON¹ICTS AS TO WHETHER 
fertilizer use by rice farmers will affect shrimp farming or 
conversely, saline water vapor from shrimp ponds affects 
RICE µELDS� /NE WAY TO HELP FARMERS SWITCH TO AQUACULTURE 
but not much affected by climatic factors is extensive 
farming. At that time, although their income is not high, 
they feel more secure. One farmer said: 

I raise shrimps extensively. But if I do shrimp farming 
intensively, I will be afraid of the weather. Now those 
who are about to raise shrimps, they have to spread lime 
because it’s too much alum.”  (No. 12).
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Some farmers no longer do agriculture or aquaculture, 
but go to work in local companies instead. These 
companies are mainly in food processing and textile. 
Incomes from working in companies are higher and more 
stable. Though, working in companies has lower income 
than aquaculture. One farmer shared this view: 

About two years ago, I was not directly involved in 
shrimp farming but hired an engineer and another worker 
to do it. I went to work for a construction company. If 
shrimp farming is successful, I can earn one hundred or 
two hundred million VND per crop. Meanwhile, working 
at the company, the salary is only about VND 100 millions 
a year which is not enough to raise children. If I stay at 
home and do shrimp farming, let my wife go to work, I 
can do more things such as taking care of children and 
doing housework.”  (No. 12).

%VEN NOW� µNDING LABORERS IN AGRICULTURE IS MORE 
DIFµCULT THAN BEFORE BECAUSE THEY HAVE GONE TO WORK IN 
companies. One farmer said: 

Thanks to companies in the locality. Now it’s very difficult 
to find a gardener for me. They have all gone to work at 
companies. There are some big companies in Chau Thanh 
like the clam company which is very big and attracts all 
the local labour forces. Working in companies bring much 
better income than farming. My family has two or three 
children who all work for companies.”  (No. 09).

The local government organizes vocational training 
classes to help people change jobs. Usually, they will hold 
classes that teach common trades such as sewing. A local 
OFµCIAL SAID� 

The government has a policy on vocational training 
for people to switch to other jobs. We organize sewing 
classes. Several companies will cooperate with us. Once 
created, they will recruit all.”  (No. 06).

Climate change has also impacted businesses. In Ben Tre, 
businesses also have to change their business strategies 
and diversify their products to maintain revenue. One 
business shared these ideas as follows: 

As we have exported less agricultural products, we 
have to switch to other business forms such as selling 
on Shoppee and Ladaza. I have flexibly cooperated with 
those companies to provide online products. In addition, 
there has been long-term cooperation with companies 
on ceramic and wood. Our cooperation has been stable 
for many years. I will start some other products besides 
carton such as honeycomb paper, gift boxes, and paper 
bags. I will try to diversify paper products.”  (No. 15).

Binh Duong province

/NE INTERESTING µNDING OF THIS STUDY IS THAT THERE IS 
not as much impact of climate change in Binh Duong 

province as in Ben Tre province. Climate change in Binh 
Duong is mainly due to hotter weather and erratic rain. 
While people in Ben Tre mainly work on agriculture and 
aquaculture, people in urban areas in Binh Duong are 
mainly doing business or working in companies and 
factories and therefore the impact of climate change on 
their livelihoods is minimal. They do not have to deal with 
saline intrusion and its impact on livelihoods like in Ben 
Tre either, as one person shared: 

Climate doesn’t have much of an impact on my 
business. I feel that my life is well and stable because Binh 
Duong’s economy is now developed, so I have no intention 
of migrating to another place to live.” (No. 25).

However, for farmers engaged in agriculture such as 
rubber plantations, they also feel the impact of climate 
variables on the yield of the tree:

This year I feel the rubber yield has decreased significantly. 
In previous years, the output was also normal. I don’t 
understand why this year the productivity has decreased 
significantly, about 20 percent. Normally, I could harvest 
60-70kg a day but now only 50kg.” (No. 25).

c. Migration as a solution

Climate change in Vietnam can be easily seen in storms, 
¹OODS� AND DROUGHTS� 4HESE SERIOUSLY AFFECT AGRICULTURAL 
activities (crop failure, saline soil, etc.), pushing farmers 
into crisis (World Bank, 2010). The poverty that follows 
leads to people’s permanent or temporary migration 
(Adger, 1998). In recent years, countries have come 
together to make decisions on migration because of 
natural disasters and climate change. However, the issue 
remains unresolved (de Sherbinin et al. 2011; McAdam 
and Ferris 2015 cited by Miller and Dun, 2019:2). 
Therefore, migration issues and policies still need to be 
OF PRIMARY CONCERN� -ORE CLARIµCATION IS REQUIRED ON 
some of the related concepts below, including transition, 
adaptability, and migration.

Ben Tre and Binh Duong are both small and medium-
sized cities. However, they have different soil conditions 
and urban characteristics. While Binh Duong is known 
for industrial development, Ben Tre has strengths in 
agricultural production and ecotourism due to its contact 
with the sea and rivers. These two cities are, therefore, 
IN¹UENCED BY DIFFERENT MIGRATION PATTERNS�

Ben Tre is on the path of development, with its strengths 
still in agriculture and handicrafts. Recently, Ben Tre has 
promoted accommodation services (home stays) due to 
advantages such as coconut specialities and the ecology 
of ponds, lakes, and rivers. However, in recent years, 
Ben Tre has been affected by saltwater intrusion and 
drought and unseasonal rains. This has seriously affected 
the productivity and quality of its agricultural produce, 
INCLUDING POMELO AND SHRIMP� TWO TYPICAL FRUIT AND µSHERY 
products that contribute to the economic development of 
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local households. The decline in agricultural productivity 
leads to a decrease in incomes and affects the lives of 
farmers. This is also why local workers have to migrate to 
big cities to earn extra income: 

…In the past, there were some households growing 
salt-affected pomelos and then switching to coconuts. 
Besides, I have to go to work in other jobs, but the income 
based on coconuts alone is not enough. So, some people 
also left to go to Ho Chi Minh City or Binh Duong to go 
to work…” (No. 08).

In addition to its strengths in agriculture, Ben Tre is 
investing in industrial development. This is also a magnet 
for local labour in the context of climate change, helping 
people who cannot rely on agriculture to earn extra 
income without having to migrate to neighbouring areas 
or major cities: 

…Now looking for a gardener, I can’t find anyone 
anymore. They’re all gone. They went to work at the 
company up here for a bit. Big companies in Chau Thanh 
Asia. Then in Chau Hung, there are also some big clam 
companies…” (No. 05).

Climate change affects crop productivity and creates 
economic shortages. So, breadwinners face a choice 
BETWEEN STAYING IN THE SOIL AND BEING POOR OR µNDING 
a way out of the area to earn a living (Baronchelli and 
Ricciuti, 2022). The decision to migrate due to climate 
change is common in many previous studies in the 
Mekong Delta, in which Dong Thap and Ben Tre are 
often mentioned (Kim and Minh, 2017). The results 
of in-depth interviews in Ben Tre also show a similar 
situation when people have no other choice because 
the soil is already saline: 

Sometimes there are people who leave their land 
vacant because of saltwater intrusion, and next year they 
rent it out and do not work anymore…” (No. 07).

Recent studies show that people who migrate from the 
Mekong Delta to Ho Chi Minh City due to climate change 
increase their earnings (Ngo, Vo, Ebi, and Hagopian, 
2020). Ben Tre is close to Ho Chi Minh City, which has 
good career opportunities. Therefore, in the context of 
climate change, income from agriculture does not bring 
enough money for family expenses. This forces people to 
emigrate to improve their living standards: 

… have to work another job, but the income based on 
coconuts alone is not enough, so some of them left to go 
to Ho Chi Minh City and Binh Duong to work.”

Migration as climate change adaptation can be analysed 
from both micro and macro perspectives. From a micro 
PERSPECTIVE� INDIVIDUALS OR FAMILIES WANT TO MIGRATE TO µND 
a better livelihood because there are problems with living 

conditions and crop failures in their place of departure. 
This is a “powerful reform” for survival, especially for 
large families (Nguyen and Sean, 2021). People in Ben 
Tre, when affected by climate change, also face the 
same situation. However, in Ben Tre now, there are many 
factories and enterprises appearing and attracting local 
people. Therefore, even though they cannot work in 
agriculture due to climate change, they can still apply for 
jobs without leaving home: 

If there are not many companies here, there is definitely 
hunger and poverty here, because there is nothing to live 
on, there is a house with five or six people and people 
have little public land, how can people live?” (No. 05).

In contrast, Binh Duong attracts labour for industry. 
Factories and enterprises there have a high demand 
for unskilled workers. For this reason, Binh Duong has 
become a magnet for immigrants from many areas: 

Almost all migrants, there are also very few in the 
locality, 80 percent are migrants from the central region 
and other provinces.” (No. 14).

4HREE TYPES OF NATURAL DISASTER k ¹OODS� DROUGHTS� 
and storms – are often a driving force for migration 
(Berlemann and Xuyen, 2020). However, in Binh Duong, 
these disasters do not affect migration. Migration almost 
exclusively occurs through resettlement activities due to 
industrial development needs, not climate change: 

…If someone is called an immigrant in the province, 
they are usually not. Only those areas that plan to become 
industrial zones, the people living there have to move. 
It’s true that there are immigrants but it’s because they 
are compensated to move to the resettlement area, or 
they have money and then they go to buy another place 
where they live...” (Excerpt from No. 17).

In general, between the two cities of Ben Tre and 
Binh Duong, migration due to climate change is more 
pronounced in Ben Tre. Both cities have push and 
pull factors (Tataru, 2019:14). In short, if Ben Tre is 
characterised by forced migration due to poor quality 
of life, underemployment, drought, and salinity; the 
development of industry in Binh Duong has attracted 
people to build a better life there. At the same time, in Ben 
Tre, there are also cases of migration and job change to 
help improve incomes. The case for career improvement 
could be a move to coconut farming or a move into the 
industrial workforce.

d. Livelihood support policies

The Vietnamese central government has set up the 
strategic Mekong Delta Plan (MDP) which includes 
transformations of livelihood models in adaptation to 
climate change. As the MDP does not prescribe detailed 
livelihood models, each local government can translate 
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the goals set in the MDP into its local development plans 
�(ONG 1UAN .GUYEN ET AL� ����	� "EN 4RE IS A COASTAL 
province in the Mekong Delta vulnerable to climate 
change, especially sea level rise and associated saltwater 
intrusion (Renaud et al. 2014). As such, the province is 
currently seeking to transform agriculture to adapt to 
these issues. Agricultural livelihoods in the province are 
diverse and favorable to the agro-ecological environment. 
The local government encourages rice farmers to diversify 
their crops instead of requiring them solely to cultivate 
rice. The Provincial People’s Committee Action Plan for 
2021 – 2030 to provide livelihoods support policies 
includes building irrigation works, freshwater reservoirs 
and supply clean water. Initiatives include the Ben Tre 
Water Management project; the Ben Tre South and 
North Irrigation System installation project; the Cu Lao 
Minh domestic water supply project in Thanh Phu, Mo 
Cay Nam, and Mo Cay Bac districts; and the construction 
of a water supply system from upstream of the Tien river 
to Ben Tre province (Natural Resources and Environment 
.EWSPAPER� ����	� /NE COMMUNE OFµCIAL DESCRIBED IN 
details the support: 

There is a financial support policy for these activities. 
Those are support policies from the state. For example, 
they will provide support per acre of land. In addition, the 
local government also gives money for water storage.”
(No. 13). 

)N ADDITION TO PROVISION OF µNANCIAL SUPPORT� THE 
government supplies free fresh water to the people in 
THE AFFECTED AREAS AS ONE OFµCIAL STATED� h4HE STATE BRINGS 
fresh water to the people for free use. In the year of 
2019 -2020 when there was a severe salinity intrusion, 
THEY SUPPORTED WATER PURIµERS TO THE PEOPLEi� 

In addition to infrastructure works, the province will 
support farmers to adjust cropping schedule suitable 
for each ecological sub-region, foster adaptive models 
of cultivation, husbandry, and aquaculture (fresh, 
brackish, salty water). At the same time, the province 
will implement disease prevention and strengthen the 
resilience of crops and livestock to climate change, 
combine the development and application of high 
technology in agricultural cultivation and aquaculture, 
and develop smart agricultural value chains that adapt to 
climate change (Ethnic Minority and Mountainous Area 
Newspaper, 2021).

In the protection of coastal mangrove forests, the province 
is strengthening the management and protection of 
forests and improving their quality to enable them to 
adapt to changing climate conditions. It is also developing 
community-based, climate-change-adaptive farming 
models based on coastal mangrove ecosystems and 
building irrigation systems to prevent saltwater intrusion 
(Phuong Hien, 2021).

In Binh Duong, the local government has issued an Action 
Plan to respond to climate change for 2021-2030, with 
a vision to 2050. The goal is to improve the effectiveness 
of climate change response and adaptation. In particular, 
projects have been created to strengthen the resilience 
and improve the adaptive capacity of communities, 
economic sectors, and ecosystems. This is to be achieved 
through investment and upgrading works to prevent and 
respond to climate change in different sectors; raising 
awareness and building capacity on climate change 
response; researching and developing new and advanced 
technologies in climate change adaptation; reducing 
GHG emissions; conserving existing forest areas, and; 
improving the forest coverage ratio to enhance the ability 
to absorb GHGs.

With a vision to 2050, the province will integrate “climate 
change” in all socio-economic programmes, plans, 
and strategies. This is intended to realise the goals of 
sustainable development and climate change resilience, 
the conservation of biodiversity and natural ecosystems, 
and enhanced community participation in biodiversity 
conservation and natural ecosystems. 

2. Infrastructure and transportation planning 

Development of infrastructure is a technical aspect of 
URBAN TRANSFORMATION� 4HIS TRANSFORMATION IS RE¹ECTED 
in the development of engineering works to adapt and 
withstand the impacts of climate change.

a. Transformation in infrastructure 

Cities in areas heavily affected by climate change 
have a budget to improve the resilience of their local 
infrastructure. This includes systems for water and 
sanitation alongside energy and transportation to cope 
with problems arising from climate change.

Improving resilience by developing infrastructure to 
upgrade existing environmental sanitation. In the past, 
building infrastructure was in the annual plans of all 
localities. Where there is a requirement to integrate 
climate change into infrastructure development, 
infrastructure is still developed with the aim of 
improving the existing status and better preparing 
for future problems. The resilience to climate change 
is more evident in some infrastructure works in areas 
heavily affected by extreme weather. However, “robust 
and reliable infrastructure is particularly important for 
climate-related risk management. Infrastructure such 
as urban water supply systems are very vulnerable to 
sea level rises and reduced rainfall, especially in coastal 
areas; high population density and lack of infrastructure 
will be more vulnerable to climate change” (National 
Assembly, Committee for Science, Technology, and 
Environment, 2017).
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The change in regulations on construction also shows 
changes in the direction of adaptation, making 
infrastructure more resilient to rising sea levels caused 
by climate change. The “National Technical Regulation 
ON #ONSTRUCTION 0LANNINGi �1#6. ��������"8$� ISSUED 
TOGETHER WITH #IRCULAR ��������44"8$ IN -AY ����	 
stipulates the calculation of ground elevation with 
construction works. It states: “The minimum controlling 
ground elevation of the construction area must be 0.3 m 
HIGHER THAN THE CALCULATED ¹OOD WATER LEVEL FOR CIVIL LAND 
and 0.5 m for industrial land”. It goes on to state that: 
“The areas affected by climate change and sea level rise, 
the control base elevation must be tested for its ability 
to cope with national climate change and sea level rise 
scenarios”, and further that: “Planning of surface water 
drainage system must take into account the mitigating 
DAMAGE CAUSED BY IMPACTS OF NATURAL DISASTERS �¹OODS� 
storms, high tides, slips, landslides), and responding to 
climate change and sea level rise”.

In line with the climate change situation in Binh Duong, 
infrastructure projects that integrate climate change 
factors focus mainly on the drainage system and 
wastewater treatment, the rehabilitation and dredging 
of canals, and supplying clean water. These are followed 
BY PROJECTS ON ¹OOD CONTROL� '(' REDUCTION� AND ROAD 
improvement. These projects mainly serve infrastructure 
improvement and urban environmental sanitation, with 
climate change response being included as a dual goal. 
For instance, infrastructure projects have been approved 
in Binh Duong’s plan for the periods 2013 - 2015, 
2016 - 2020, and 2021 – 2030. These focus on 
50 projects, including drainage and wastewater treatment 
 COLLECTION �µVE PROJECTS	� TIDAL  SLUICE CONTROL AT THE "INH 
Nham canal, Ba Lua - Vam Bung (two projects); urban 
¹OOD CONTROL  URBAN DRAINAGE IMPROVEMENT �SEVEN 
projects); improving embankments and upgrading the 
drainage capacity of canals, rivers, and streams (12 
PROJECTS	� PROJECTS ON CLEAN WATER ��� PROJECTS	� TRAFµC �SIX 
projects); a waste treatment complex (one project), and; 
upgrading rain and water level stations (one project).

In the last two decades, Ben Tre has implemented 
activities to respond to climate change, partly because 
it is an area vulnerable to extreme weather events. 
For this reason, Ben Tre is home to many national 
and international programmes on climate change. 
These actions aim to strengthen the resilience of 
communities, economic sectors, and ecosystems while 
also increasing proactiveness in responding to and 
minimising the damage from extreme weather events 
caused by climate change.

Regarding the transformation of infrastructure, Ben Tre 
has implemented effective projects in the past. These 
include the Ba Lai sluice gate, a dike to prevent saline 

intrusion, and a water supply plant. At present, projects 
to improve the resilience of ecosystems (in terms of 
physical infrastructure and natural ecosystems) are being 
implemented. These include sluices to prevent salinity 
at estuaries (one project); irrigation (two projects); fresh 
WATER SUPPLY �µVE PROJECTS	� URBAN RAINWATER STORAGE �ONE 
project); afforestation and biodiversity conservation areas 
(two projects); salinity monitoring in the environment 
(two projects); upgrading roads in areas at risk of 
landslides (one project); building dikes to prevent salt 
water from coastal Binh Dai - Ba Tri - Thanh Phu (one 
project); building urban areas - residential arrangement, 
wastewater collection and treatment, and building 
improvements (nine projects); garbage treatment 
(three projects), and; transportation development – bus 
networks and other projects.

)N MEDIUMSIZED CITIES� THERE HAS BEEN A SIGNIµCANT SHIFT 
in infrastructure investment to deal with problems arising 
from urbanisation and the development needs of cities. 
These mostly relate to the quality of urban infrastructure 
and sanitation in general such as water supply and 
drainage systems, water level forecasting, canal 
reinforcement, wastewater treatment, waste treatment, 
the rehabilitation of roads to prevent congestion, urban 
greenery, etc. When these systems are improved, they 
contribute to improving the quality of infrastructure 
and reducing environmental pollution. In addition to 
THESE PROJECTS� BUILDING A SYSTEM OF DIKES�DAMS�SLUICES TO 
prevent high tides and salinity (such as in Ben Tre), water 
supply and clean water storage points, and infrastructure 
for renewable energy production are all infrastructure 
investments directly related to improving climate change 
resilience for cities. Although it is necessary to have 
SPECIµC EVALUATIONS� INFRASTRUCTURE WORKS IN GENERAL AND 
transportation projects in particular have shown their 
effectiveness in dealing with climate change. Managers 
and local residents alike have commented on the positive 
changes of these projects.

The effectiveness of infrastructure works to prevent saline 
intrusion: 

Here, the river water is always spread like that, only 
when the sea level rises, it causes a lot of salinity. For 
example, when the sea level rises late, then it rains, it will 
not be salty anymore. The dam on the Ba Lai River is to 
prevent salt water from coming here for decades. But now, 
you know why, the salty water of the Tien River, every year, 
it steps on the Chau Thanh area above. In Binh Dai, the 
problem of saltwater is already stable. In the past, because 
of the strong influence, the coconut here was very bad. 
Lately, Binh Dai’s coconut was ranked first in the province 
because it was able to prevent saltiness.” (Mr. P, commune 
officer of Chau Hung, Binh Dai, Ben Tre).
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Upgrading flooded roads in the locality: 

Upgrading roads can also be done, because heavy rain 
is not able to escape in time, it is overflowing on the 
road, with additional culverts and dredging regularly. In 
the past, this was some fields, so rain would seep into 
the ground, but now people make the road surface with 
concrete and higher ground for their trading, so the water 
can no longer seep down, so the rain is overflowing onto 
the road. It’s flooded, more than in the past.” (Ms. C, 
small trader, Thuan An, Binh Duong).

However, investment in good infrastructure always 
requires a large budget, which is also a limitation for 
some medium-sized cities. Infrastructure works play 
an important role in demonstrating the capacity of an 
urban area. This is especially true of large infrastructure 
projects such as dikes to prevent saline intrusion, coastal 
roads, ports, railways, metros, etc. In Ben Tre, large-
scale infrastructure projects, in addition to local budgets, 
also need funding from central government, loans, 
INTERNATIONAL GRANTS AND FUNDS� AND CAPITAL FROM µNANCIAL 
institutions and entrepreneurs. 

b. Improving the transport system 

)N TERMS OF TRAFµC� TRANSFORMATION IS RE¹ECTED IN TWO 
groups of activities: (1) Improving roads to adapt to the 
rise of high tides, and (2) shifting means of transport 
towards “reducing GHG emissions” contributing to 
climate change mitigation (high GHGs are considered 
one of the causes leading to climate change).

In urban areas, for the change of transport infrastructure 
in the context of rising sea levels, elevating roads is 

sometimes also applied in areas with high tides. This 
is a short-term solution that has not proven long-term 
EFFECTIVENESS� 3OME ROADS IN ¹OODPRONE AREAS DUE TO 
high tides have also been improved. However, this can 
LEAD TO LOCAL ¹OODING IN OTHER AREAS� )N ADDITION� IN 
medium-sized cities, raising the level of roads also faces 
µNANCIAL PROBLEMS� h4HE SELECTION OF THE GROUND LEVEL IN 
CONSTRUCTION IS ALSO A DIFµCULT PROBLEM WITH THE BALANCE 
BETWEEN THE REQUIREMENTS FOR ¹OOD CONTROL� SAFETY FOR 
PEOPLE� AND URBAN ACTIVITIES WITH THE ABILITY AND µNANCIAL 
condition of the city as well as investors and residents” 
�*OURNAL OF #ONSTRUCTION 0LANNING� .O� �������	�

The construction and improvement of roads shows that 
the development of transport is largely driven by the need 
for urban infrastructure development, while the response 
to climate change is only one criterion. In medium-sized 
cities in Vietnam, urbanisation is still ongoing, and the 
construction and renovation of urban transport systems 
is part of the annual plan of provinces. For some cities 
clearly affected by climate change, the transformation 
taking place aims to make transport systems more 
resilient to climate change and use them to prevent its 
effects. This is evident through the upgrading of roads 
to resist the impact of high tides, landslides, and rising 
water levels.

Besides the development of infrastructure, the reduction 
of GHGs is also a change in the transport industry. In 
URBAN AREAS� TRAFµC ACTIVITIES INCREASE WITH ECONOMIC 
development. Energy use and GHG emissions in transport 
are calculated to increase by 80 percent by 2030 (MONRE, 
2020). Meanwhile, the transport sector contributes 
to total GHG emissions in Vietnam, accounting for 18 
percent of total CO2 emissions in 2014 (NDC Partnership, 

 The slogan “New rural development, new dynamism, new look” in the newly developed urban area, photo by Phan My Lien
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WB, GIZ, 2019). Some solutions to reduce GHG emissions 
FROM TRAFµC ARE THE DEVELOPMENT OF PUBLIC TRANSPORT �BUS� 
BRT, metro); using clean fuel; increasing the proportion 
of electric and hydrogen vehicles; implementing fuel 
consumption standards and emission norms; and 
shifting from road transport to water and rail (Decision 
����1$44G	�

Among the climate change mitigation solutions for the 
transport system, public transport not only helps to reduce 
GHG emissions but also to achieve other social goals. 
0UBLIC TRANSPORT DEVELOPMENT REQUIREMENTS ARE SPECIµED 
in the development planning of urban areas (grade III 
and above). Investing in the public transport system not 
ONLY HAS ENVIRONMENTAL BUT ALSO SOCIAL BENEµTS� )T ALLOWS 
“low-income people to use it to access employment 
OPPORTUNITIES� OR FACILITATE MOBILITY BENEµTS FOR SPECIAL 
groups who may have mobility or safety problems” 
(Diane Archer and Charlotte Adelina, SEI Asia, 2020). In 
general, according to the Department of Environment, 
from 2012 – 2018, the number of buses increased every 
year in Vietnam, with a particular increase in vehicles 
using compressed natural gas (CNG) fuel.

Table 1. Number of buses in Vietnam from 2012 to 2018

Source: Report of the Department of Environment, led by 
research on the Development of Electric Vehicles in Vietnam, 
Transport Initiative in NDC for Asian Countries (NDC-TIA), 2021.

Year

Number of buses 
using Diesel and CNG Total

Diesel CNG

2012 8,403 82 8,485

2015 9,554 145 9,699

2018 11,616 435 12,053

Number of 
increments

0.38 times 4.3 times 0.42 times

)N GENERAL� THE CHARACTERISTICS OF PROVINCIAL TRAFµC 
TRANSFORMATION ARE ALSO RE¹ECTED IN THE DEVELOPMENT 
of climate-change-responsive transport systems in Binh 
Duong and Ben Tre. In Binh Duong, climate change is not 
often visible. Therefore, the transport development policy 
INTEGRATING CLIMATE CHANGE �$ECISION ����1$5".$� 
��������	 FOCUSES ON SOLVING PROBLEMS OF THE CURRENT 
urban transport system. As such, it includes projects such 
AS� h"UILDING AN )NTELLIGENT 5RBAN 4RAFµC -ANAGEMENT 
3YSTEMi AND h2OAD )MPROVEMENTS TO 3OLVE 4RAFµC 
Congestion”.

/N THE OTHER HAND� "EN 4RE IS IMPLEMENTING TRAFµC 
projects to adapt to climate change in the 2021 – 2030 
period. These include “Upgrading, Renovating, and 
Constructing Roads and Waterways in Areas often 
Threatened by Landslides, High Tides, and Sea Level Rise”; 
the construction of a dike to prevent saline intrusion 
combined with roads connecting the coastal districts of 
Binh Dai - Ba Tri - and Thanh Phu (2nd phase); and the 
“Development of Infrastructure, Bus Network” project in 
Ben Tre. There is also a region-wide project: “The Coastal 
Road of Tien Giang - Ben Tre - Tra Vinh”.

Ben Tre also has a waterway transport network. This 
is an important channel in domestic freight transport 
(freight in Binh Duong moves mainly by road). Ben Tre 
has started to develop four seaports: Giao Long, Ham 
,UONG� 4HANH 0HU� AND "INH $AI� 4HIS IS THE µRST STEP 
in the development of maritime transport. However, 
due to its topography and hydrology, the Mekong Delta 
does not have a deep-water port. Therefore, maritime 
transport has not played a major role in the economy in 
general and adaptation to climate change in particular. 
In future, water transportation is also considered as one 
of the transformations to adapt to climate change and 
reduce GHG emissions.

Figure 5. Volume freight traffic by types of transport in Ben Tre and Binh Duong

Source: Vietnam Statistical Yearbook, 2021
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Regarding the effectiveness of the development of public 
transport systems and the use of clean fuel, most provinces 
and cities have invested in buses and encouraged people 
to use them. However, in medium-sized cities, public 
transport is not a priority for many people, including 
those on low incomes. 

Currently, we mainly travel by motorbike. If you go nearby, 
you can walk or bike, go to the market by motorbike. Travel 
by bus is very rare. If you go as far as Binh Dai, taking the 
bus is cheaper and more convenient.” (Ms. V, farmer, Chau 
Thanh, Ben Tre). 

Motorbikes remain the most popular form of 
transportation (there were 58.2 million registered 
motorbikes in 2018, accounting for about 92 percent of 
vehicles in Vietnam, according to the Institute of Strategic 
Planning & Transport Development, 2018). While, 
regarding the use of clean fuel, according to Vietnam 
Register, the number of electric vehicles (EVs) (hybrids, 
plug-in hybrids, and pure EVs) in Vietnam is still low. 
In 2019, there were only 140 EVs, 900 more by 2020, 
AND ��� MORE BY THE END OF THE µRST QUARTER OF ����� 
Of these, battery-powered transportation accounts for a 
very small percentage.8

In this respect, the change in means of transportation is 
not directly related to the adaptation or improvement of 
resilience to climate change, especially from the citizen’s 
side. Their choice largely depends on the convenience 
and economy of transport. Even the choice of fuel for 
VEHICLES� USING THOSE WHICH REDUCE '('S µRST� COMES FROM 
the economic purpose of the user and then combines 
with the purposes of environmental protection. However, 
media messages also have a certain effect in changing 
people’s awareness and habits about environmental 
protection and climate change.

Because if I learn about electric motorbikes, I can 
only charge five thousand for electricity and use for 
40 km. I changed the battery and it cost me only five or six 
thousand to charge, I think it’s too reasonable. Because 
this is modern and economical. If it’s true that I ride an 
electric motorbike that I say is modern, because I ride it, 
I feel very trendy. After using an electric motorbike, I feel 
that vehicles on the road are very noisy and emit a lot of 
smoke, but my motorbike does not emit any smoke.”
(Ms. M, entrepreneur, Ben Tre City). 

It is similar when they choose clean fuel: 

For example, the car you drive is filled with unleaded 
or low-lead gasoline, which means that its quality is 
high, its cost is high, by yourself. Because it has so 
many things, I use it in the form of savings, I protect 
the environment, I also reduce my costs. This saving is 
compared to the efficiency brought, not the savings that 

�  HTTPS���TAPCHICOKHI�COM�VN�POST�THUCTRANGTHITRUONGXEDIENVIETNAM

we undercut. The same goes for gasoline, if I use a good 
one, my machinery will not wear out. But that is usually 
associated with two factors that are between the benefits 
and the environmental protection.” (Ms. D, enterprise, 
Binh Duong).

Among population groups, the entrepreneur group is 
obligated to comply with environmental and climate 
regulations in freight transport activities. However, these 
regulations are not implemented strictly.

The freight transport is not very strict, delivery trucks 
on the road only have to comply with the regulations on 
transportation. For such environmental control, on-site 
transportation will be more strictly controlled than this 
long-distance transport.” (Ms. L, enterprise, Thuan An, 
Binh Duong).

3. Energy transformations

4HE ENERGY TRANSITION HAS BEEN DEµNED AS A PROCESS 
from poor to modern fuel (Gerald Leach, 1992). It is also 
commonly understood as a shift from traditional energy 
(coal and biomass) to low-carbon energy sources (cleaner 
energy such as electricity) (Berkkhout et al., 2012). The 
energy transition begins with agricultural residues such 
as straw, sugarcane, maize, hemp, fruit tree branches, 
AND µREWOOD� )T THEN MOVES TO NATURAL RESOURCES SUCH 
as charcoal, before moving again to fossil fuels such 
as petroleum, gas, and electricity. Finally, it moves 
to renewable energy. Moreover, electricity plays an 
important role in economic growth (Halkos, 2017) and 
Vietnam is not out on that track. 

a. Electri�cation

Vietnam’s economy is considered one of the fastest-
growing in the world with a very high rate of growth 
in foreign direct investment (FDI report, 2021). Annual 
gross domestic product (GDP) growth was about 
7 percent between 2004 and 2019 (World Bank, 2022). 
When the Vietnamese economy became strong enough, 
in 2008, 95 percent of rural households gained access 
to electricity (Khandker et al., 2013). This rate increased 
from 97.31 percent in 2010 to 100 percent of communes, 
����� PERCENT OF RURAL HOUSEHOLDS� AND ����� ISLAND 
districts in 2020 (EVN annual report, 2021). Similarly, a 
study of the energy transition in Vietnam from 2004 - 
2016 (Trung Thanh Nguyen et al., 2019) showed that 
Vietnamese households are moving from traditional 
energy sources (coal and biomass) to modern sources 
�OIL� GAS� AND ELECTRICITY	� 4HIS MATCHES OUR OWN µNDINGS 
IN "EN 4RE AND "INH $UONG� !LL CASES CONµRMED THAT THEY 
mainly use national electricity sources, likely use diesel oil 
for electricity generators during temporary power-cuts, 
and daily use gasoline for their vehicles. In Binh Duong, 
factories have shifted to integrate solar energy with the 
national grid to meet the sustainable development goal 
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(Table 2). However, energy prices do not comfort all 
public sectors and supply services are inadequate. These 
two limitations are also pointed out by fruit tree farmers, 
fruit trade enterprises in Ben Tre, and poultry farms in 
Binh Duong. Because these limitations come from only 
one government-owned energy supplier, households 
MUST µND THEIR OWN WAYS TO ADAPT TO HIGH COSTS AND 
INSUFµCIENT SUPPLY� 4HIS CAN BE DONE BY REDUCING THREE 
phases to a medium of two phases or even low-voltage 
on one phase to minimise machine use and share power 
with neighbours who need energy to light their houses 
or farms. Those farmers also use oil to run electricity 
generators to ensure farming can continue during a 
temporary power cut (Table 3). This adaptive action 
is also mentioned in the theory of the energy ladder 
model (Hosier and Dowd, 1987). This model is based on 
the consumer theory that, when income rises or falls, 
households consume more or less of the same goods and 
shift to higher or lower quality goods. For instance, some 
poor families in Ba Tri commune, Ben Tre province saved by 
USING µREWOOD TO COOK AND MINIMISED THEIR SPENDING ON 
lights (Ben Tre resident’s answer). Those cases show that 
the need for more choices in energy sources is necessary 
to avoid an increasing burden for poor households such 
as attracting private investors to produce clean energy.

Electricity in this rural area is used less often. The poor 
don’t dare to use much. The Government has a reward 
programme for households who have a bill of less than 
100,000 VND/quarter. They turn on electric lights late 
at about 19:00-20:00 and go to bed early to save and 
use firewood for daily cooking. I do shrimp agriculture. 
Electricity price for production is 3,000 VND - double 
the lighting price.” (Shrimp farmers talking about their 
neighbours).

b. Renewable energy

The energy transition is also well-known as the process to 
replace current energy sources with renewables. However, 
many countries have shown that the transition of energy 
does not need to jump from one source to another. The 
transition will depend on the available energy sources 
AND BE IN¹UENCED BY VARIOUS SOCIOECONOMIC FACTORS 
(Mensah and Adu, 2015). 

Vietnam currently produces and uses a mix of gas, oil, 
coal, hydropower, and renewable energy. The most 
available and abundant renewable sources are solar and 
wind due to the long hours of sunshine with a long dry 
PERIOD EACH YEAR� 7ITH SUFµCIENT RENEWABLE SOURCES SO 
readily available, the Vietnamese Government has put 
strong efforts into meeting the country’s energy needs 
THROUGH ALTERNATIVE POWER� RE¹ECTED IN .ATIONAL %NERGY 
Planning and the National Power Development Plan 
7 (MOIT and DEA, 2017). Since 2015, 47 solar energy 
power stations have been built with a capacity of 
2,300 MW, connected to the national electric grid in 
all the regions of the country. As such, the renewable 
energy targets were set for a power generation capacity 
of 12.5 percent by 2025, a target which was surpassed. 
According to the 2021 EVN annual report, the capacity 
of renewable energy – including solar, wind, and solar 
rooftop – was around 10 percent in 2019. This increased 
to 25 percent in 2020. This growth showed a positive 
perspective of the energy transition. However, if we look 
into the ratio of production and purchase percentage of 
solar energy, for instance, it was only 5 percent out of 
12.8 percent in its capacity. This means the development 
of renewable energy continues to face challenges. The 
FOUR MAIN BARRIERS ARE� INSTITUTIONAL� µNANCIAL� TECHNICAL� 
and information (MOIT and DEA, 2017; Vieweg et al., 
2017; Shem, C. et al., 2019). 

In the public sector, information and technology are 
likely to be the main issues in the small-scale cities of 
Ben Tre and Binh Duong. Solar energy is not far from 
public consciousness. All cases in these cities had a 
good response to the solar energy concept. However, 
only about one-third showed willingness to shift to this 
green energy source. The main reason for this is the high 
investment risks and the lack of technical knowledge. For 
instance, renewable energy LED lights are for households 
only (No. 06, Table 2) or installation is too complicated 
to be ready to use (No. 19, Table 3). According to the 
survey in the cities, solar energy has not been used 
widely among farmers and small enterprises in Ben Tre. 
However, it has been commonly used for about two 
years among industrial sectors. Even so, the production 
rate of renewable energy contains very little in the total 
energy consumption and remains far from the target of a 
low-carbon transition in 2045.
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Table 2. Findings on the current usage of energy and the status of shifting to solar energy (the case of four 
communes (Binh Dai, Cho Lach, Ba Tri, and Chau Thanh), Ben Tre City, and Ben Tre province)

Ben Tre Climate change 
impacts

Purposes of using current energy Will you shift to new energy? 
Why?

Seafood 
farmers + 
traders (shrimp, 
lobster, crab 
and oyster) 
(No. 01, 02, 
03, 10)

Heavy rain in a 
short time 
(No. 01)

Mainly use three phases of electricity for 
aquaculture farming such as aeration, 
feeding, and aqua-waste discharge. 
(No. 01, 02, 03, 10)  

Electric generators run by diesel fuel for the 
seasonal power-cut plans (No. 02, 03)

Yes, because of being able to save 
on electricity bills monthly and 
even to sell for neighbours or EVN 
but waiting for approval in 
large-scale farming (No. 02)

No, because of the non-usage of 
feeding machines in small-scale 
farming (No. 03)

Fruit tree 
farmers 
(coconut, 
orange, and 
pomelo) 
(No. 05, 08, 
11, 12)

Freshwater 
shortage and 
salinity (No. 05) 

Mainly use three phases of electricity for 
watering, fertilising, and planting in fruit 
tree farming (No. 05, 08, 11, 12)

No spare electric generators because of a 
¹EXIBLE WATERING SCHEDULE 
(No. 05, 08, 11, 12)

No, because of adequate national 
electricity supply and the high 
cost of solar energy installation 
(No. 05, 08, 11)

Flower farmers 
(No. 07)

Strong heat 
and freshwater 
shortage

Mainly use three phases of electricity for 
WATERING� FERTILISING� AND PLANTING IN ¹OWER 
farming (No. 07)

Cooling storage by fans or air-conditioners 
(No. 07)

Maybe, having seen neighbours 
USING IT EFµCIENTLY �.O� ��	

Communal 
OFµCERS 
(No. 04, 06)

Salinity, heavy 
rain, strong heat 
(No. 04)

99 percent of households have electricity, 
not yet solar or wind energy (No. 04)

Street lights are also from the grid (No. 04)

More households use fans and 
air-conditioners because of the strong heat 
(No. 06)

3OLAR�WIND ENERGY PROGRAMME IS 
heard for coastal communes like 
Binh Dai (No. 04)

No, solar energy is in light only 
(No. 06)

Fruit trader 
(pomelo and 
coconut) 
(No. 13)

Strong heat and 
salinity

My workshop uses three phases of 
electricity. Two years ago, I registered to 
install solar panels and am still waiting for 
approval (No. 13)

2EADY TO INVEST BECAUSE OF PROµT 
and being able to be independent 
in terms of energy supply (No. 13)

Garment 
worker 
(No. 09)

Strong heat My factory used electricity and has shifted 
to solar energy for four months. My home 
uses electricity for lights and fans (No. 09)
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Table 3. Findings on the current usage of energy and the status of shifting to solar energy (the case of two communes 
(Thuan An and Ben Cat) in Binh Duong province)

Binh Duong Climate change 
impacts

Purposes of using current energy Are there any profits after shifting 
to solar energy? Any saving 

activities?

Carton paper 
manager

(No. 14)

Strong heat Integrate national electricity and solar 
energy for production (No. 14)

Don’t know because the company 
used it two years ago at the request 
of the industrial management board 
(No. 14)

Workers

(No. 15, 16)

Labour union 
members 
(No. 21)

.ONE�NORMAL 
(No. 15, 16)

Strong heat 
(No. 21)

I know the company is using solar 
energy and also electricity (No. 15, 16)

My company uses only national 
electricity. Others may use I am not 
sure (No. 21)

Saving electricity is one of the 
regulations, for instance, turn off lights 
before leaving (No. 15)

Garment 
managers and 
workers 
(No. 20, 22)

Strong heat (No. 
20, 22)

Use electricity only, not yet shifted to 
solar energy for production but use for 
warming water (No. 20)

Solar use for steam boiler only 

Change all lights to LED (No. 22)

Yes, will install solar panels in the 
future to save electricity costs (No. 20)

In fact, this is the new trend to move 
to solar energy and EVN will not buy 
electricity from us.

Poultry farm 
(chicken) 
managers 
(No. 23)

Strong heat Use electricity only, not yet shifted to 
solar energy for farming. Use lights 
with little panels for lighting gardens 
only (No. 23)

Use electricity generators in case of 
power cuts (No. 23)

I want to have different energy but 
there is a rubber farm surrounding me 
which causes too much shadow for 
solar energy (No. 23)

Poultry 
farm (pig) 
managers 
(No. 19)

Not mentioned Use electricity only, not yet shifted to 
solar energy for farming because of 
complicated technology

Use solar for hot water at home 
(No. 19)

.O PROµT� 4HE INVESTMENT IN SOLAR IS 
HIGH AND TECHNOLOGY IS DIFµCULT 
(No. 19)

Small-scale 
trader 
(No. 18)

Not mentioned Use three phases of electricity to run 
the freezer for cream cakes.

Use the electricity generator to ensure 
the freezer works continuously (No. 18)

Maybe but I don’t know how. I have 
HEARD THE µRST INVESTMENT IN SOLAR 
energy is high (No. 18)

c. Green consumption

'REEN CONSUMPTION IS DEµNED AS CONSUMING 
environmental products with a high awareness of 
environmental protection (Lee, 2010). Meanwhile, 
consumer behaviour is understood as a group of actions 
including seeking information, making decisions, buying, 
using, disposing, and recycling products, services, and 

experiences (Keller and Kotler, 2011). Green consumption 
is not only consuming green products but also minimising 
the risks to the environment. However, the research on 
GREEN CONSUMPTION AND ITS IN¹UENCING FACTORS SHOWS 
that attitude, knowledge, price, and trends will control 
the consumption intention of Vietnamese consumers 
to purchase green products (Luong H.T et al., 2021). 
4HIS µNDING IS NOT FAR FROM OUR SURVEY RESULTS UNDER THE 
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context of energy transition in Ben Tre and Binh Duong. 
/F THE FOUR IN¹UENTIAL FACTORS ON CONSUMPTION INTENTION� 
price and trends are the two main correlations. Most of 
the farmers’ responses showed their willingness to shift to 
solar energy after they understood that the price to invest 
IN INSTALLATION IS REASONABLE OR THEY COULD SEE THE PROµT OF 
their neighbour’s system. On the other hand, smaller-scale 
farmers in Ben Tre and poultry farmers in Binh Duong are 
not willing to pay for solar panel installation because of the 
high investment required. In Vietnamese society, people 
live in their communities and their decisions are strongly 
IN¹UENCED BY OTHER RELATIONSHIPS� 4HEREFORE� THE PRICE AND 
the trend of moving to new energy sources are linked. 

A limitation of our survey is a lack of data on the 
consumption of household appliances and the transition 
from high-carbon-emission to low-carbon-emission 
products. Some responses showed that the use of 
household appliances such as fans and air-conditioners 
is growing rapidly. The reason is mainly the strong heat 
and long dry season rather than a lack of awareness 
of green consumption. A lack of information on 
environmentally-friendly products made data on green 
consumption weak.

d. Policy implementation

The Vietnamese Government has launched a National 
Action Plan (NAP) to implement the Agenda for Climate 
Change Adaptation 2021 - 2030 and vision to 2050. 
Following this strategy, Ben Tre and Binh Duong started 
to implement the NAP by listing 53 projects (Binh Duong) 
and 103 projects (Ben Tre) that will be carried out 
and completed by 2030 at the latest.  However, there 
ARE SOME POLICY AND COSTBENEµTRELATED ISSUES WHEN 
implementing energy conversion programs. 

My house is using a lot of electricity so I want to 
change to solar energy… Nearby, there is a range of 
houses for rent. They use solar energy. I intend to ask 
for advice and will do the same for my house, the price 
is about 170 million dong” (Seafood traders in Ben Tre, 
No. 02). “I went to some energy conferences and also 
asked somebody who knows about the operation of 
solar energy. Sounds interesting. I asked many times and 
calculated the cost and benefit. Finally, no, I can’t make 
it.” (Poultry farm in Binh Duong, No. 19). 

Table 4. Recommendations on energy from residents in Ben Tre and Binh Duong

Ben Tre Energy saving activities Climate change adaptation activities

Seafood farmers 
+ traders 
(shrimp, lobster, 
crab, and oyster) 
(No. 01, 02, 03, 
10)

Share electricity from the standard 
power source with neighbours by 
lowering the voltages (No. 02, 03)

Spare electricity generation 
machine for aqua-waste treatment 
or for power-cuts (No. 02)

Willing to invest in solar energy but waiting for local 
government approval in large-scale farming (No. 02)

Not willing to invest in solar energy because of the 
small-scale farming and non-usage of feeding machines 
(No. 03)

Fruit tree farmers 
(coconut, 
orange, and 
pomelo) (No. 05, 
08, 11, 12)

Share electricity from the standard 
power source with neighbours by 
lowering the phases (No. 05, 08)

The heat is strong at 13:00. Before, 
I could use a hand fan. Now, I 
must use air-conditioners and 
electric fans. The electricity bill has 
doubled (No. 08, 11, 12) 

I reused water after cooking or 
washing for watering trees 
(No. 05)

Store rainwater for home usage during a high salinity 
period not for farming (No. 08, 11)

Dig shallow wells and share with neighbours during the 
salinity season

Share freshwater bought from neighbouring provinces 
(No. 11)

Use water hyacinths to keep the moisture in the soil above 
the root tree (No. 08, 11)

3HIFT TYPES OF TREE �POMELO�ORANGE INSTEAD OF COCONUT	 OR 
intercrop pomelo with coconut (No. 11)

Increase the height of the roof to cool the house (No. 08)
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Ben Tre Energy saving activities Climate change adaptation activities

Flower farmers 
(No. 07)

Install ventilation fan 

Apply fabric covers to reduce the 
heat and distribute the sunlight for 
¹OWER FARMING 

Increase the height of the roof and use cooling material for 
the warehouse roof

Shift the schedule of watering to very early morning and 
late afternoon

Wear more clothes to work at noon time

Communal 
OFµCERS �.O� ��� 
06)

Because of the hot weather, people 
use more fans and air-conditioners 
(No. 06)

Households drilled a shallow well above 10 meters or 
500 meters if they have money. Others will buy water for 
VALUABLE FRUIT OR SENSITIVE ¹OWERS� 3OME LARGE FARMS BUY 
water with a total cost of up to several billion dong (No. 06) 

Fruit trader 
(pomelo and 
coconut) (No. 13)

No information I studied to reuse coconut skin to make a coconut net 
which is useful and friendly

Binh Duong

Workers

(No. 15, 16)

Labour union 
members (No. 21)

Saving electricity is the main 
strategy of the company. There is 
a warning penalty for somebody 
who forgets to turn off the lights 
(No. 15)

Educating workers on environmental protection such as 
planting trees, cleaning and sorting urban waste, and 
minimum usage of electricity (No. 21)

Garment 
managers and 
workers (No. 20, 
22)

I tend to study solar energy to save 
electricity (No. 20)

Poultry farm 
(pig) managers 
(No.19)

The leader plays an important 
role to remind employees to 
save energy such as turning off 
electrical devices when needed, 
reusing papers, and using proper 
water amounts
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VI. POLICY IMPLICATIONS

This research will propose recommendations for policies 
that will, hopefully, contribute to more effective climate 
resilience strategies.  

Policies to help farmers and enterprises cope with 
climate change: Local authorities have introduced quite 
a few policies to support people affected by climate 
change. These policies aim to provide those people 
(farmers and enterprises) with the capacity to be more 
resilient to the impact of climate change via training 
SESSIONS AND SEMINARS AS WELL AS µNANCIAL SUPPORT FOR 
economic losses. However, these policies have only been 
CONDUCTED IN A SUPERµCIAL MANNER AND� THEREFORE� HAVE 
not proved effective. As a result, some farmers have 
had to handle the challenges caused by climate change 
alone. These are quite often poor people who cannot 
afford the transformation required and so have had to 
sell or abandon their land. Therefore, policies should be 
implemented more effectively so that the people affected 
are capable of adapting to climate change and are more 
resilient to its impact. In particular, greater attention 
should be paid to poor farmers who are unable to invest 
in new farming practices due to a lack of knowledge, 
skills, and capital. 

More precise weather forecasting can help local farmers 
cope more effectively with the changing climate. 
Therefore, policies should be oriented to improve weather 
forecasting to help farmers and enterprises, especially 
those living in vulnerable areas, to become more resilient 
and adapt to climate change. Meanwhile, hi-tech farming 
can help farmers adapt to climate change. However, this 
DEMANDS A LOT OF µNANCIAL AS WELL AS HUMAN CAPITAL AND 
rigorous training is necessary.  

The vulnerability of regions should be continuously 
assessed and the need to build climate-resilient 
INFRASTRUCTURE TO COPE WITH ¹OODING AND EXTREME WEATHER 
EVENTS SHOULD BE IDENTIµED� !T THE SAME TIME� IT IS ALSO 
necessary to evaluate the effectiveness of climate-resilient 
INFRASTRUCTURE� /NCE AN ARTIµCIAL INFRASTRUCTURAL SYSTEM IS 
introduced, it may have adverse effects on neighbouring 
localities or the natural hydrogeological structure of an 
area, as is the case with urban road upgrades that often 
LEAD TO ¹OODING ELSEWHERE�

Renewable energy has been developed in Vietnam over 
recent years. However, many shortcomings remain that 
must be addressed before renewables become popular 
and effective. To take advantage of this resource, energy 

Ben Tre river, photo by Phan My Lien
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storage technologies such as solar energy storage batteries 
and small-scale wind energy development (on farms) 
should be developed. Meanwhile, energy infrastructure 
should be synchronised and the problem of integrating 
solar with the existing national grid power system needs 
to be solved. Moreover, the use of renewables is not 
widespread in households due to unsuitable costs. This 
is also an economic problem when using alternative 
forms of energy. In the future, renewable energy can be 
POPULARISED THROUGH PILOTS IN PUBLIC BUILDINGS� OFµCES� 
and factories.

Insurance for climate-change-related hazards has 
BECOME PART OF THE DISASTER RISKMANAGEMENT µNANCIAL 
system. This is recognised as part of a package of 
measures to respond to climate change, acknowledged 
in 2015 at the 21st UN Conference on Climate Change 
in Paris. Disaster-risk insurance for production, business 
activities, assets of enterprises, and society is included 
in the Vietnam National Strategy to respond to climate 
change. However, this is a solution for the distant future. 
Today, this programme is not widespread because climate 
change is a long process and its impacts are not as well 
DEµNED AS NATURAL DISASTERS OR CATASTROPHES� h)NSURANCE 
is used to address impacts associated with extreme 
weather but is often not feasible for slow and predictable 
events or for high-probability processes under different 
climate change scenarios” (IPCC, 2012). Insurance also 
often involves the private sector. The Committee on 
Science, Technology, and Environment of the Vietnam 
National Assembly also states that, in responding to 
climate-change-related hazards in regions at increased 
risk, the private insurance system is a primary risk-
management option. In particular, low-income groups 
need special assistance in risk management and 
adaptation. Therefore, policies to promote private 
insurance in issues regarding climate change should be 
promoted. 

Participation should be promoted more effectively in 
the community’s adaptation and resilience to climate 
change. As climate change is a complex issue, it requires 
the participation of many levels of management, 
different regions, and sectors (Leck and Simon, 2013) in 
the decision-making process, avoiding the exclusion of 
disadvantaged groups. In the report “The Programme of 
100 Cities Responsive to Climate Change” (2017), the 
participation of people and organisations is considered an 
important element of adaptation. Adaptation to climate 
change in an urban area is the ability of individuals, 
communities, organisations, businesses, and systems to 
continue to exist, adapt, and develop despite the frequent 
PRESSURES AND SIGNIµCANT ¹UCTUATIONS OF CLIMATE CHANGE� 
A mechanism for participation is mentioned throughout 
government programmes in which communities 

participate and implement projects. The Vietnamese 
government also encourages the participation of different 
stakeholders and sectors in coping with climate change 
while treasuring the leading role of the state.  

Local residents have participated in environmental 
protection and activities related to climate change 
response launched by local authorities, international 
projects, and local socio-economic organisations. 
However, this participation is still limited to the 
PARTICIPANTS AND MUST BE THROUGH THE ACTIVITIES OF SPECIµC 
local projects. Citizens and entrepreneurs participate in 
seminars and training to raise awareness and update 
techniques related to the environment, climate change, 
and livelihood transformation. In provinces and cities 
heavily affected by climate change, such as Ben Tre, 
seminars and training activities have been organised 
more often and given higher budgets. 

In Vietnam, the participation of the private sector in 
climate-change-related activities is being encouraged as 
stated: “Strengthening the adaptability of urban areas 
will require the active participation of the private sector” 
(National Assembly, Committee on Science, Technology, 
and Environment, 2017). Currently, for response to 
climate change, the private sector is often called upon 
to invest in areas such as waste treatment, renewable 
energy, green technology, high technology, health 
infrastructure, and insurance to cope with epidemics 
caused by climate change.
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Vulnerable groups and gender

4HE GROUPS VULNERABLE TO CLIMATE CHANGE CAN BE IDENTIµED 
as those affected by extreme weather, especially the poor 
in areas hit by rising sea levels and extreme weather 
events. However, people living in areas affected by 
climate change appear to demonstrate certain adaptation 
to these changes, except for areas experiencing harsh 
phenomena such as soil erosion and landslides. For 
instance, in Ben Tre province, the city and towns are 
heavily affected by changes in weather and hydrology, 
although this impact can be mitigated to some degree. 
Meanwhile, in some areas of the Mekong Delta, people 
have lost their livelihoods and had to migrate elsewhere. 
In this light, state policies need to be divided into several 
levels of vulnerability in areas markedly affected by 
climate change, especially coastal areas and those with 
unusually higher-than-average temperatures. From that 
basis, different levels of support could be applied for 
vulnerable populations at each level.

From a gender perspective, gender equality is still 
mentioned as a key word in gender analysis. The impact 
of climate change may not have a clear delineation of 
vulnerability in respect of gender equality. Therefore, 
more specialised study is required. However, from the 
perspective of concern about and adaptation to climate 
change, gender shows some remarkable characteristics. 
For instance, in the same career, men clearly show 
more interest in weather issues and new technologies 
and actively seek information about these. On the 
other hand, from a consumption perspective, women 
are the group leading the trend. Therefore, depending 
on gender characteristics, there may be different 
strategies in improving people’s capacity and attracting 
the participation of men and women in programmes 
of environmental protection, energy conversion, and 
sustainable development.

ϮϬϭϱ ϮϬϭϲ ϮϬϭϳ ϮϬϭϴ ϮϬϭϱ ϮϬϭϲ ϮϬϭϳ ϮϬϭϴ ϮϬϭϵ
�eŶ dƌĞ Binh Duong

�ůĞĐƚƌŝĐŝƚǇ͕ ŐĂƐ͕ ƐƚĞĂŵ ĂŶĚ Ăŝƌ ĐŽŶĚŝƚŝŽŶŝŶŐ
ƐƵƉƉůǇ ϭϵ ϭϴ ϭϳ ϭϵ ϭϭ ϭϮ ϭϱ ϭϳ ϭϵ

tĂƚĞƌ ƐƵƉƉůǇ͖ ƐĞǁĞƌĂŐĞ͕ ǁĂƐƚĞ
ŵĂŶĂŐĞŵĞŶƚ ĂŶĚ ƌĞŵĞĚŝĂƚŝŽŶ ĂĐƚŝǀŝƚŝĞƐ ϭϯ ϭϳ ϭϱ Ϯϭ Ϯϳ ϰϱ ϱϮ ϲϰ ϵϮ
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Figure 6. The number of enterprises investing in electricity production, gas, steam conditioning, and water supply 
and drainage*

Source: Binh Duong Statistical Yearbook, 2020; Ben Tre Statistical Yearbook, 2019; *data is mainly private and foreign enterprises (SOEs account for only 

0.17 percent in Binh Duong and 0.41 percent in Ben Tre).
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CONCLUSION 

Climate change has had negative impacts on Vietnam, 
one of the countries most heavily affected. In Chapter 1 
of this report, the current status of climate change and its 
impact on Vietnam in general, and southern Vietnam in 
particular (Ben Tre and Binh Duong), is analysed.

While Chapter 2 provides only basic concepts, Chapter 
3 focuses on presenting transformations in three 
dimensions: Livelihoods, infrastructure and transport 
planning, and energy. In terms of livelihoods, farmers 
have changed their agricultural practices from freshwater 
agriculture to brackish or saltwater agriculture or 
aquaculture. Some farmers have the capacity to invest 
in hi-tech farming. Meanwhile, others who do not have 
this capacity have to rent out their land, or give it up 
altogether and go to work for companies in the region. 
In addition, many farmers, especially young people, have 
left for big cities such as Ho Chi Minh City and Binh 
Duong in search of work. Businesses are also affected by 
the impacts of climate change. Many companies have less 
revenue, forcing them to diversify products and services 
TO STAY PROµTABLE�

In terms of infrastructure, the government has built a 
number of saline prevention works to limit the harmful 
effects of saltwater intrusion in areas vulnerable to 
climate change. The planning of infrastructure systems 
such as roads, water supply and drainage systems, 
ANTI¹OOD SYSTEMS� AND WASTEWATER TREATMENT ALL TAKE 
climate change into account.

Regarding transportation, to cope with the impact 
OF RISING SEA LEVELS AND ¹OODING IN URBAN AREAS� THE 
road system has been enhanced and reinforced. Some 
policies, such as developing bus systems using clean 
fuel, increasing electric and hydrogen vehicles, fuel 
consumption and emissions standards, and diversifying 
transportation activities (such as river transport) have 
been implemented.

Regarding energy, people in the study area still use 
energy from gas, oil, coal, and renewable sources. 
However, people are gradually switching from traditional 
ENERGY SOURCES SUCH AS COAL AND µREWOOD TO MODERN 
energy sources such as oil, gas, and electricity. However, 
because there is only one power supplier, residents have 
to deal with electricity shortages as well as high electricity 
prices. Popular renewable energy sources are solar and 
wind. However, solar energy only accounts for a very 
small share of the energy market and its capacity has not 
yet fully been exploited. The development of renewable 
energy in Vietnam continues to face many institutional, 
µNANCIAL� TECHNICAL� AND INFORMATIONAL CHALLENGES�

Due to the impact of climate change, people use more 
appliances such as electric fans and air conditioners and, 
therefore, consume more electricity. The current cost 
of investing in solar energy is still high for low-income 
people, so the use of this energy source remains limited.

Although investment in infrastructure, transport, and 
energy systems and livelihood transformation projects 
has taken place, they remain limited in scale, investment 
CAPITAL� AND EFµCIENCY IN SMALL AND MEDIUMSIZED CITIES� 

)N THE µNAL PART OF THIS REPORT� POLICY RECOMMENDATIONS 
were presented. These policy recommendations focus 
on effectively supporting people whose livelihoods are 
severely affected by climate change, especially vulnerable 
groups, so that they can transform their livelihoods 
without having to abandon their land and villages or fall 
into poverty and debt. State support is essential because 
LIVELIHOOD TRANSFORMATION REQUIRES µNANCIAL CAPITAL 
and skills. In addition, policies on weather forecasting, 
vulnerability, and needs assessments of people in this 
area, as well as an impact assessment of infrastructure 
works to help them cope with climate change, needs to 
be done.

Energy policies should focus on developing renewable 
energy storage systems and integrating electricity from 
renewable energy into the national electricity grid. 
Privatising the electricity supply, developing insurance 
policies for losses due to climate change, and encouraging 
community participation in adaptation policies and 
building resilience to climate change are also necessary.
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