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Abstract: This case study examines the adverse effects of climate 

change on Vietnam's coffee industry, highlighting the different 
difficulties the industry faces due to changing climatic conditions. 
Vietnam, the world's second-largest coffee producer, grows 
Robusta coffee mostly in its Central Highlands. The sector, which 
supports large businesses like Vinacafe and Trung Nguyen and 
employs millions of people, has substantially contributed to the 
country. However, climate change negatively impacted coffee 
production, which includes increased temperatures, changed 
rainfall patterns, extended droughts, and extreme weather events. 
Reduced yields, a decline in coffee quality, and more pest and 
disease pressure result from these changes. The socioeconomic 
effects on smallholder farmers, the backbone of Vietnam's coffee 
business, are significant, leading to unstable finances and 
deterring the next generation of coffee growers. Many adaptation 
methods are being used to counter these obstacles. These include 
expanding the range of coffee types to include strains more 
tolerant to climate change, enhancing agricultural techniques such 
as agroforestry and shade-grown coffee, managing water 
resources effectively, and integrating pest and disease control. 
Giving farmers access to timely climate knowledge and policy help 
is also critical. Vietnam's coffee industry depends on these all-
encompassing steps to strengthen resilience and guarantee 
sustained expansion in the face of climate change's adverse effects. 
 

Keywords: climate change, coffee production, Vietnam, robusta 
coffee, smallholder farmers, agricultural adaptation, pest 
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1. Introduction 
Vietnam started growing coffee in the late 19th century 

during the French colonial era, and now it is an important 
component of the country's agricultural economy and a major 
player in the world coffee market, coming in second place to 
Brazil in terms of production. Vietnam's Central Highlands, 
especially in provinces like Dak Lak, Lam Dong, and Gia Lai, 
are the country's primary coffee-growing regions. Robusta 
coffee, which makes up around 95% of the nation's coffee 
production, grows well in this area due to its pleasant climate 
and rich basaltic soil. While less common, Arabica is grown in 
lesser amounts in areas such as Lam Dong and Son La. Vietnam 
is known for its smallholder coffee plantations, which typically 
span between one and three hectares. To improve output and 
quality, farmers combine contemporary and ancient farming 
methods, such as using organic farming practices and  

 
sophisticated irrigation systems. Vietnam's coffee industry has 
grown significantly in the last several decades. Millions of 
people are employed in this industry, including farmers and 
those in the processing, marketing, and exporting sectors. 
Vietnamese coffee businesses have invested much in raising the 
calibre of their beans and increasing their processing 
capabilities. Big companies like Vinacafe and Trung Nguyen 
have made a name for themselves in domestic and foreign 
markets. Additionally, the Vietnamese government has been 
instrumental in giving support through advantageous trade 
policies and research and development initiatives. 

Vietnam's coffee market is broad, serving both export and 
domestic needs. In the country, coffee culture has taken off, 
especially in the cities, where there are many coffee shops and 
a strong custom of consuming coffee—particularly Vietnamese 
drip coffee and iced coffee with condensed milk. Vietnam is the 
second-largest exporter of coffee in the world, behind Brazil. 
The nation exported 1.73 million tonnes of coffee in 2022, 
bringing in over $3.9 billion in income. The United States, 
Japan, South Korea, and the European Union are important 
export markets. Vietnamese coffee is in high demand due to its 
reliable quality and affordable price. Vietnam's status as a 
worldwide coffee powerhouse has been greatly aided by its 
coffee export industry. Maintaining high production levels and 
guaranteeing the quality of coffee beans are the major 
objectives of the export strategy. Vietnam has had to deal with 
issues including the effects of climate change and shifting 
coffee prices globally in recent years. But by switching to more 
diverse export markets and sustainable agricultural methods, 
the sector has proven resilient. Vietnam has also negotiated 
Free Trade Agreements (FTAs) with a number of other nations, 
which have made it easier to enter foreign markets by lowering 
barriers and creating new opportunities. 

Vietnamese coffee output in the 2021–2022 crop year was at 
1.78 million tonnes, a little rise over the previous year, 
according to the General Statistics Office of Vietnam. In 2022, 
1.73 million tonnes of coffee were exported, valued at around 
$3.9 billion overall. This represents a rise in both volume and 
value when compared to 2021. About 40% of Vietnam's coffee 
exports went to the European Union, which continued to be the 
country's biggest importer, with the US coming in second at 
15%. Notwithstanding obstacles, the export value has continued 
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to rise, demonstrating the strength of Vietnam's coffee sector. 
The nation's emphasis on quality enhancement and market 
diversification will be essential to sustaining development and 
keeping its position as a top exporter of coffee as it traverses the 
dynamics of the global coffee market and environmental 
problems. 

2. Climate Change and its Manifestations in Vietnam 
Vietnam's climate is changing, as evidenced by rising 

temperatures, altered rainfall patterns, protracted droughts, and 
extreme weather. Both direct and indirect effects of these 
climate shifts are seen in agriculture, particularly in the 
production of coffee. 

1. Temperature Increases: The average temperature in 
Vietnam has risen by approximately 0.5 to 0.7 degrees 
Celsius over the past 50 years, with projections 
indicating further increases. Higher temperatures can 
stress coffee plants, leading to reduced yields and 
quality. 

2. Altered Rainfall Patterns: Changes in rainfall patterns, 
including more intense and irregular rainfall, can 
disrupt the coffee growing cycle. Excessive rain 
during critical growth phases can lead to fungal 
diseases and pests, while insufficient rain can cause 
drought stress. 

3. Prolonged Droughts: Droughts have become more 
frequent and severe, particularly in the Central 
Highlands. Water scarcity impacts coffee irrigation, 
leading to lower yields and increased costs for farmers. 

4. Extreme Weather Events: Typhoons, heavy rains, and 
floods are becoming more common and severe, 
damaging coffee plantations, infrastructure, and 
disrupting the supply chain. 

A. Impact of Climate Change on Coffee Production 
1) Reduced Coffee Yields 

The decline in coffee yields is one of the most direct effects 
of climate change on Vietnam's coffee industry. The stress 
levels of coffee plants have grown due to changes in rainfall 
patterns and rising temperatures. For example, coffee plants 
grow best in temperatures between 18 and 24 degrees Celsius 
since they are quite sensitive to temperature fluctuations. Over 
this range of temperatures can result in poor fruit setting, poor 
blooming, and eventually poorer yields. The issue is made 
worse by drought as it reduces the amount of water available, 
which is essential for the growth and development of coffee 
plants. The Central Highlands have seen protracted droughts 
recently, which has drastically decreased coffee harvests. A 
shortage of water during crucial growth times has pushed many 
farmers to move to less water-intensive crops or give up 
growing coffee entirely. 
2) Degradation in Coffee Quality 

Coffee bean quality is also impacted by climate change. 
Higher temperatures have the potential to speed up the 
maturation process, producing beans that are of inferior quality. 
The length of time it takes for the cherries to mature affects the 
quality of the coffee; longer maturation times result in more 

complex flavours and higher-quality beans. Cherries can ripen 
unevenly due to irregular and heavy rainfall, resulting in a 
mixture of overripe and underripe cherries when they are 
harvested. This variance in maturity affects the coffee beans' 
overall quality. The quality of the harvest is further lowered by 
fungal diseases like coffee leaf rust and coffee berry disease, 
which are made possible by increasing humidity and rainfall. 
3) Increased Pest and Disease Pressure 

Diseases and pests have multiplied in areas that cultivate 
coffee as a result of climate change. Increased humidity and 
warmth provide the perfect setting for fungi like coffee leaf rust 
and pests like the coffee berry borer. These illnesses and pests 
have the potential to seriously harm coffee plants, lowering 
production and quality. For instance, the fungus Hemileia 
vastatrix is responsible for coffee leaf rust, which has become a 
serious problem for Vietnamese coffee growers. Premature leaf 
drop brought on by the illness limits the plant's capacity for 
photosynthetic energy conversion to coffee cherries. Changes 
in weather patterns have been connected to the growth of coffee 
leaf rust, with warmer and wetter circumstances favouring the 
disease's spread. 
4) Socioeconomic Impacts on Coffee Farmers 

For Vietnamese coffee producers, the negative consequences 
of climate change on coffee output have substantial economic 
ramifications. The bulk of Vietnam's coffee producers are 
smallholder farmers, who are especially susceptible. Farmers' 
lives and capacity to make changes to their farms are negatively 
impacted by the decline in coffee yields and quality, which also 
directly affects their revenues. Farmers' budgets are further 
strained by rising expenses related to controlling diseases, 
pests, and water scarcity. In order to overcome these obstacles, 
many farmers have been compelled to take on debt, which has 
created a vicious cycle of debt and poverty. Younger 
generations are deterred from pursuing coffee cultivation by the 
uncertainty posed by climate change, endangering the industry's 
long-term viability. 
5) Adaptation Strategies and Mitigation Measures 

To address the adverse impacts of climate change on the 
coffee industry, various adaptation and mitigation strategies are 
being implemented. These measures aim to enhance the 
resilience of coffee farming systems and ensure the 
sustainability of the coffee sector. 
6) Diversification of Coffee Varieties 

One of the key adaptation strategies involves the 
diversification of coffee varieties. Research and development 
efforts are focused on identifying and promoting climate-
resilient coffee varieties that can withstand higher temperatures, 
drought conditions, and resist pests and diseases. Arabica 
varieties, known for their higher quality but more climate-
sensitive nature, are being developed to be more resilient to 
changing climatic conditions. 
7) Improved Agricultural Practices 

Adopting improved agricultural practices is crucial for 
mitigating the impacts of climate change. Practices such as 
shade-grown coffee, agroforestry, and intercropping can help 
create more resilient farming systems. Shade-grown coffee 
involves planting coffee under a canopy of trees, which helps 
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regulate temperature, reduce water evaporation, and provide 
habitat for beneficial insects and birds. 

Agroforestry and intercropping involve integrating coffee 
with other crops and trees, promoting biodiversity and 
enhancing soil health. These practices can improve water 
retention, reduce erosion, and create a more balanced 
microclimate, making coffee farms more resilient to climate 
change. 
8) Water Management and Irrigation 

Efficient water management and irrigation practices are 
essential for addressing water scarcity issues. Farmers are 
encouraged to adopt drip irrigation systems, which deliver 
water directly to the plant roots, minimizing water wastage. 
Rainwater harvesting and the construction of small-scale 
reservoirs can also help ensure a reliable water supply during 
dry periods. 
9) Pest and Disease Management 

Integrated pest and disease management (IPDM) practices 
are being promoted to reduce the impact of pests and diseases 
on coffee farms. IPDM involves a combination of biological, 
cultural, and chemical control methods to manage pest 
populations and minimize the use of harmful pesticides. 
Training programs and extension services are provided to 
farmers to enhance their knowledge and capacity in 
implementing IPDM practices. 
10) Access to Climate Information and Early Warning Systems 

Providing farmers with timely and accurate climate 
information is crucial for enabling them to make informed 
decisions. Early warning systems that provide forecasts and 
alerts about extreme weather events can help farmers take 
proactive measures to protect their crops. Mobile applications 
and digital platforms are being developed to disseminate 
climate information and provide farmers with real-time 
updates. 
11) Policy Support and Financial Assistance 

Government policies and financial support play a vital role 
in facilitating the adaptation of coffee farmers to climate 
change. Policies that promote sustainable agricultural practices, 
provide access to credit and insurance, and support research and 
development initiatives are essential. Financial assistance 
programs, including grants and subsidies, can help farmers 
invest in climate-resilient technologies and practices. 

3. Conclusion 
The negative effects of climate change on Vietnam's coffee 

industry pose serious problems that call for all-encompassing, 
multidimensional solutions. Rising temperatures, changed 
rainfall patterns, protracted droughts, and extreme weather 
events are all signs of climate change, and they have all had a 
significant impact on coffee output. The industry's main 
producers, smallholder farmers, suffer financially as a result of 
the decreased coffee yields and deteriorated quality of coffee. 
These farmers' problems are made worse by the rising 
frequency of illnesses and pests brought on by climate change. 
Temperature stress causes coffee plants to produce fewer and 
of worse quality, while changes in rainfall patterns throw off 
the coffee-growing cycle, resulting in uneven maturity and 

heightened vulnerability to pests and fungal diseases. Due to 
water constraint brought on by protracted droughts in the 
Central Highlands, some farmers have been forced to give up 
growing coffee or convert to less water-intensive crops. 
Typhoons and floods, two examples of extreme weather 
disasters, destroy infrastructure and crops, upsetting the supply 
chain and driving up production costs. The socioeconomic 
effects on coffee growers are profound, as lower quality and 
yields have a direct influence on their earnings. Farmers' 
budgets are further stretched by the growing expenses of 
controlling pests, illnesses, and water scarcity, which causes 
debt and unstable finances. This puts the long-term viability of 
the coffee business at risk by discouraging new generations 
from choosing a career in coffee growing. Many adaptation and 
mitigation techniques are being used to solve these issues. 
Enhancing the resilience of coffee cultivation requires 
diversifying coffee varietals, which includes creating Arabica 
strains that are resistant to climate change. Better farming 
techniques, such intercropping, agroforestry, and shade-grown 
coffee, increase soil health, support biodiversity, and build 
more resilient farming systems. Water shortage concerns must 
be addressed using effective water management and irrigation 
techniques, such as rainwater gathering and drip irrigation. The 
impact of pests and diseases on coffee fields is lessened with 
the use of integrated pest and disease management (IPDM) 
techniques, which are backed by extension services and training 
programmes. Proactive decision-making is made possible by 
giving farmers access to fast and reliable climatic information 
via digital platforms and early warning systems. For Vietnam's 
coffee industry to be sustainable in the face of climate change 
and to facilitate adaptation, the government must provide 
financial support and policy support. Examples of such support 
include investment in research and development, access to 
credit and insurance, and policies that promote sustainable 
agriculture. 
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