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Abstract 

This study focuses on analyzing the risks that affect in agricultural production and response of farm-

ers. Research data was collected in Nghe An, Vietnam with 200 samples, audited by Binary Logistic 

Model. The research results show that the main risks affecting agriculture in Nghe An are mainly 

weather risks, pest risks and economic risks. And to cope with those risks, farmers have chosen a 

number of response measures, based on the support of the government, that have yielded clear results. 

The study provides empirical evidence on the current situation of risk identification and how to 

choose to respond to risks in agriculture, offering solutions to help improve the agricultural risk man-

agement framework in Nghe An, Vietnam. 
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Introduction 
 Agriculture is an risky industry, not only 
in the production process, but also in the pro-
cessing and consumption process (Bryant et al. 
2000; Deressa et al. 2011), especially agricul-
ture in developing and underdeveloped coun-
tries due to outdated technological level, poor 
investment capacity, low level of farmers and 
businesses' awareness. Shocks from weather 
changes, global climate change, pests, diseases 
and adverse movements in agricultural produc-
tion and input prices not only affect farmers 
(Gbetibouo, 2009; Grothmann and Reusswig, 
2006; Maddux and Rogers, 1983; Rogers, 1975) 
but also pose challenges to local government 
(Nguyen Tuan Kiet and Nguyen Tan Phat, 
2019). Many studies have been conducted to 
private evaluate factors affects to households 
under climate changes (Dang et al, 2014). Peo-
ple's income mainly comes from crops, live-
stock and aquaculture (77.3%) and other off-
farm activities (21.2%) (Dang et al, 2014). And 
when the risk occurs, their sustainability in in-
come would be affected. The outstanding sam-
ple is the stagnated export such as Vietnamese 

lychee, dragon fruit, oranges, and onion during 
Covid-19 period posed income challenge to 
farmers and ask the government the solutions to 
cope with. These solutions have to put in a 
range, build up a framework to help farmers and 
agri-businesses dynamic and quick response to 
the risks. To solve this problem in Central Vi-
etnam, the article uses experimental survey re-
sults in Nghe An, proposes solutions to help 
people be proactive and active in choosing risk 
response solutions, and function of the main pol-
icy for the main permissions and and main cover 
in built, perfecting the policy framework to re-
spond to risks in agriculture. 
 

Materials and Method 
 Vietnam is a sea country, with a coastline 
of more than 3,200 km. In recent years, Vietnam 
is a country heavily affected by extreme weather 
events and climate change such as droughts, 
floods, saline intrusion, sea level rise... Conse-
quently, productivity and quality of agricultural 
products is severely affected, leading to the af-
fected farmers' livelihoods, the local socio-
economic development plans are threatened (Le 
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Quang Tri, 2016). 
 There have been many studies done to 
point out the impact of climate change on agri-
cultural production in Vietnam as well as some 
other Southeast Asian countries, showing that 
people in these areas are still dependent on na-
ture; 98% farmers are damaged while the risks 
occurred. So most of them are afraid of risks 
and 41% farmers are passive in coping with 
risks (Nguyễn Tuấn Kiệt and Nguyễn Tấn Phát, 
2019). Especially, studies have shown that farm-
ers' attitudes and decisions to choose risk re-
sponse options are affected by demographic fac-
tors such as education level, age of household 
head, number of people in each households... 
(Nguyen Tuan Kiet, Nguyen Tan Phat, 2019). 
 Nghe An is a poor province, but the poten-
tial for agricultural development is quite large. 
Nghe An is located in the North Central region 
of Vietnam, with topography including coastal, 
plains and hills. Currently the total area of
agricultural cultivation is 298,642 ha, equivalent 
to 18.12% of the whole province's land area 
(Nghe An Statistic office, 2020), with great po-
tential of land, mainly basalt red soil, high bio-
diversity, suitable for large-scale agricultural 
development. However, in recent years, Nghe 
An agricultural production has faced many risks 
due to fluctuating weather conditions such as 
floods, droughts, disease outbreaks, soil degra-
dation, and deep saltwater intrusion, rapid ur-
banization… significantly reduces the cultivated 
area. With the main crops of rice, cassava, tea, 
peanuts, vegetables, fruits and other fruit 
trees..., but mostly served for domestic demand, 
the export is done through quota, directly affect-
ed by the fluctuation of supply and demand in 
the global agricultural market, posing a chal-
lenge for the provincial government to trans-
form the agricultural structure towards com-
modity, high technology application orientation. 
This study focuses on analyzing the situation of 
responding to risks in agriculture and how farm-
ers are responding as well as the actions of au-
thorities in assisting farmers to cope with risks. 
From that point out the factors affecting how the 
farmers to choose the solution to cope with the 
risks, contributing to provide scientific evidence 
to propose necessary policies to support farmers 
to cope with risks and improve production effi-
ciency. 
 Some previous studies have shown that 
demographic and socio-economic factors, per-
ceptions of climate change impacts, existing 

sources of information and assets affect the 
choice of farmers in response to the risks (Jianjun 
et al., 2014). Research by Jianjun et al. point out 
that women tend to be more risk-averse than 
men. The attitude of fear and risk avoidance is 
also studied in the study of Le Thi Phuong Mai et 
al. (2015) and Liu (2013), influence to the atti-
tudes toward choosing solutions to respond to 
risks, concerns about adopting new varieties, or 
abusing plant protection drugs. 
In many countries around the world, surveys 
showed that many farmers were reported as their 
awareness of changing weather characteristics 
(Ozor et al, 2012), for example perceptions of 
instability at the time of capture at the beginning 
of the season, extreme weather phenomena such 
as floods, droughts, pests, diseases, weeds, and 
land degradation are increasing. In this study, the 
author uses the Regression Model with the fol-
lowing form of equations: 

 
In equation (1), the independent variables in the 
Binary Logistic regression model include: 
  Education level (calculated by the number 

of years of schooling) 
 
 
 
 
  Average income per household (calculated 

by 1,000 VND / year) 
 Level of cultivation (calculated by the num-

ber of years involved in agricultural pro-
duction) 

 Irrigation (takes value of 1 if the answer is 
that the irrigation system do affect to 
productivity; 0 if the other answer) 

 Extension (receive value 1 if participating 
in regular extension activities, 0 otherwise) 

 Agricultural planning (takes value 1 if the 
production is processed according to the 
local planning, 0 if the other) 

 Area of production land (calculated by 
1,000 m2) 

 In which, the variable Yi is a binary de-
pendent variable with 2 values (Y = 1 means 
there is a risk response; and Y = 0 is the other 
case). Y gets value 1 when the farmer has chosen 
one of the risk response strategies listed in Table 
1. 

 
 The variable Xi is the independent variable. 
α is the intercept, βi is the regression coefficient, 
Ɛi is the error. 
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 The multivariate regression method is 
used to analyze the factors affects to farmers 
when they choose a response strategy actively 
and positively compared to non-selective house-
holds. The multivariate regression model is pre-
sented in equation 2. 

 
 
 
 Of which: Y: is the dependent variable 
(income is calculated for 1000 m2 of productive 
land). 
 The variable Xi is the explanatory varia
 ble. 
 β0 is the intercept, βi is the regression co
 efficient. 
 u is the error, i is the i observation. 
 The measurement variables include: 

 Education level (measured by the 
number of years of schooling of the 
household head) 

 Number of household members 
(measured by the number of people) 

 Production experience (measured by 
the number of years involved in agri-
cultural production) 

 Area of agricultural land (measured 
by 1,000m2) 

 Response attitude (value 1 if positive, 
means that there is a choice of risk 
response solutions; 0 if the other an-
swer) 

 Income from agriculture (measured by 
1,000 VND / 1,000 m2) 

 
Methods of data collection 
Primary data was collected through direct inter-
views with farmers based on planned question-
naires. Study samples were selected by random 
method at the locations where the main crops of 
the province are concentrated, including: Nghia 
Dan (Cane), Thanh Chuong (tea), Nghi Loc 
(Peanut), Quy Hop (Orange)). Each locality has 

50 surveyers. 
  
Analytical Method 
 First, descriptive statistical methods are 
used to make perceptions of farmers on risk and 
choose to respond to risks in agricultural produc-
tion. The study uses the mean, standard deviation, 
minimum, maximum, frequency and frequency 
for analysis and description. 
Second, the Binary Logistics regression method 
through the application of regression for (1) and 
(2) to determine the factors that influence the de-
cision to choose the risk response solution of 
Nghe An farmers. 
 

Results And Discussion   
Identifying Agricultural Risks Of Farmers in 
Nghe An 
 According to statistical reports of the De-
partment of Agriculture and Rural Development 
of Nghe An as well as interviews with farmers, 
the number of risks encountered by households in 
2020 is from 1-3 risks, accounting for 23%, the 
number of households meeting 4 - 6 risks ac-
counted for 69.5%, from 7-10 risks accounted for 
5% and the number of households without risk 
accounted for 2.5%. On average, Nghe An farm-
ers face 4.2 risks in 2020, the majority of house-
holds face 5 risks in 2020. Showed in Table 2. 
 These types of common risks include the 
main risks such as: Flood (30%), Storm and other 
natural disasters (25%); pests, diseases and dis-
eases for plants (36%); Price fluctuation of prod-
ucts (20%); lack of labor (14%); lack of market 
information (41%); lack of technique (22%); lack 
of good seed (9%); lack of capital (18%); crop 
failure (11%); other causes (5%). In which, the 
most common are the flood risk; pests and diseas-
es; price; lack of information; lack of technology 
and capital. 
 This shows that Nghe An farmers are well 
aware of the risks in agricultural production, con-
tributing significantly to the selection of response 
measures and risk prevention in the production 
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Response strategy The values of the variable 

New variety 1 = replacing new variety with high adaptability; 0 = other 

Farming techniques 1 = applying techniques to production; 0 = other 

Diversification 1 = crop diversification; 0 = other 

Irrigation upgrade 1 = irrigation upgrade; 0 = other 

Table 1: Farmers’ response strategy to cope with risks  



process. 
 
Responding to risks - choosing solutions of 
farmers in Nghe An 
 Because in 2020, sudden natural disasters 
(historic storms and floods) plus unpredictable 
developments of the Covid-19 epidemic, Nghe 
An farmers face many different types of risks, 
farmers have to choose from many different 
types of solutions to response to the risks; in 
order to minimize losses, besides experience-
based measures, also rely on financial support 

from the government  
 Through the selection of measures to pre-
vent and minimize the impact of risks, the survey 
shows that only 18.2% of risks are completely 
overcome, 49.5% of risks are partially overcome 
and 32.3 % has not been fixed. The household's 
results of overcoming each type of risk are pre-
sented in Table 4. 
 Group of weather risks in 2020, mainly due 
to floods, storms and floods, the household's re-
sponse solution is to pump against flooding and 
increase working time after inundation or thanks 
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Number of risks encountered Number of households Percentage (%) 

No risk 5 2.5% 

From 1 - 3 risks 46 23% 

From 4 - 6 risks 139 69.5% 

From 7 - 10 risks 10 5% 

Total 200 100% 

Average   4.2 

Standard deviation   1.7 

Table 2: Statistics on frequency of risks in agricultural production in 2020 

Risk response measure Number of re-
sponses 

Percentage 
(%) 

Doing nothing 25 2.9% 

Cut spending 135 15.8% 

Ask for help from relatives and friends 36 4.2% 

Material support from the government 164 19.2% 

Credit support from the government 140 16.4% 

Agricultural extension support from the government 155 18.1% 

Use savings 52 6.1% 

Going to cities to find part-time jobs 25 2.9% 

Reduce scale of production 43 5.0% 

Research market information 60 7.0% 

Finding new varieties 21 2.5% 

Total 856 100% 

Table 3: Coping measures of Nghe An farmers to encounter the risks in 2020 
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to the support of relatives and friends. However, 
due to widespread inundation, the rate of not re-
sponding is quite high (48.5%). 
 The risks of pests and diseases are quite 
common among farmers, the main solution chosen 
is to use plant protection drugs (64%) to directly 
intervene, treat diseases for plants, in order to re-
duce crop losses. Only a few households use tech-
nical treatments and reduce the amount of fertiliz-
ers/drugs (5%). Measures such as using relatives/
friends supports, and savings are also common. 

For cases of heavy damage, people often 
choose to do nothing (20%). 
 Economic risks (fluctuating input/output 
prices, lack of labor, lack of capital, lack of 
technology...) are particularly serious in 2020, 
under the impact of the Covid-19 epidemic, 
putting great pressure on Farmer households 
because they cannot be sold by agricultural 
products. However, with the active support 
from the government, the local agricultural 
agencies, 10% of the farmer households co-

Type of risk Frequency 
(%) 

Level of recovery (%) 

Completely Partly Not yet 

Flood 30 0 51.5 48.5 

Storms and other natural disasters 25 11.5 52.5 36 

Pests, diseases and diseases of plants 36 11 42 47 

Out put price fluctuation 20 0 0 100 

Lack of labor 14 20 50 30 

Lack of market information 41 25 45 30 

Lack of tech 22 33 44 23 

Lack of varieties 9 13 67 20 

Lack of capital 18 35 60 5 

Crop failure 11 8 50 42 

Others 5 25 38 32 

Total   18.2 49.5 32.3 

Table 4: Results of household risk overcoming 

Variable Use new varie-
ties 

Apply new tech-
niques 

Upgrading irri-
gation 

Diversification 

Age of household 0.355 -0.101 -.0322 0.100 

Production experience -0.402 0.211 0.273 -0.051 

Education level -0.040 1.450*** 0.040 0.030 

Production area -0.030 0.070 -0.005 0.192*** 

Household income 3.264** -1.551 2.767*** -1.305** 

Awareness 4.381** 0.408 0.197 2.340** 

Irrigation 0.003 0.899 1.424 0.680 

Agricultural extension 3.744** 4.274** -0.522 -1.228 

Planning 0.991 -0.599 -0.558 -2.011** 

Intercept term -17.225 3.119 -27.32 10.988 

Omnibus test 0.0000 0.0000 0.0000 0.0000 

Cox & Snell R2 0.604 0.621 0.374 0.390 

Nagelkerde R2 0.844 0.827 0.501 0.517 

Table 5: Results of Binary Logistic regression estimation 
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seek information to solve their problems. consum-
er market, change the method of product consump-
tion, change production techniques, access to 
loans, change varieties...).  
 
Factors affecting the strategy of choosing to 
cope with risks in agricultural production of 
farmers in Nghe An 
 The negative affects of climate change in 
recent years directly affect production activities 
and livelihoods of farming households. Rain, 
storms, floods and droughts became common. Ris-
ing temperatures help spread pests and diseases to 
plants and animals. Effective strategies for re-
sponding to climate change include: application of 
new varieties with high adaptability (42%), appli-
cation of technology in production (37%), im-
provement of irrigation systems (67%) and diversi-
fying crops to reduce risk (33%). These strategies 
are validated by Ozor et al. (2012), Jianjun et al. 
(2015) and based on the survey of farmer house-
holds in Nghe An province. Showed in Table 5. 
 For the selection of “using new varieties” the 
estimated results show that there are 3 significant 
variables, namely Farmer's income, awareness and 
extension. This shows that when the income of 
farmers tends to be high, they often choose new 
plant varieties with higher prices than traditional 
plant varieties. As results, new plant varieties are 
better to help farmers avoided climate change ef-
fects, contributed higher yields and greater added 
value, and are better suited to agricultural practic-
es/regulations in many imported countries. Varia-
bles such as awareness and frequency of participa-
tion in agricultural extension activities also influ-
ence the selection of new plant varieties of house-
holds. The "use of new varieties" therefore, posi-
tively affects the farmers’ income (positive), the 
quality of agricultural products are heighten. This 
is in line with the Conclusion of Jianjun et al 
(2015), which states that richer farmers are more 
likely to buy and plant higher-priced varieties than 
lower income farmers, and often build longer pro-
duction plans (Deressa et al. 2009). This result is 
also consistent with the conclusions in the studies 
of Hassan and Nhemachena (2008); Le Hoa Dang 
et al (2014). 
For the selection of the solution "Applying new 
techniques", the estimated results show that educa-
tion level and participation in agricultural exten-
sion activities are often meaningful. It is shown 
that the higher the number of years of schooling of 
the household means the ability to choose a change 
strategy and apply new technologies to production 

is higher than others. The number of years of 
schooling can affects the consciousness of 
choosing farming methods and techniques to 
increase crop productivity as well as reduce 
pests and diseases; reduce the dependence on 
nature, for example using hydroponic and 
aeroponic farming methods in some areas spe-
cializing in producing green vegetables such 
as Nghia Dan, Nghi Loc, Quynh Luu... Agri-
cultural extension activities also help farmers 
equipping better understanding of new agricul-
tural techniques, increasing efficiency of dis-
tribution and farming techniques of farmers 
(Ozor et al, 2012), increasing people's adaptive 
capacity to climate change (Vo Thanh Dan, 
2015). These households regularly participate 
in agricultural extension activities to update 
new knowledge on farming techniques and 
market information, therefore, their exposure 
to risks is usually lower (mainly encounter 1-3 
risks/year); ability to accumulate is higher than 
that of other farmers (Dang et al, 2014). 
 For the third solution, “Upgrading Irriga-
tion”, the estimated results show that when 
farmers choose to upgrade their irrigation sys-
tem, their income is improved (approximately 
67-85 million VND/household/ year) com-
pared with the local average (55 million VND/
household/year) (Nghe An Statistics, 2020). 
On the contrary, higher-income farmers will be 
more interested in improving the irrigation 
system to ensure water sources for production 
than lower-income farmers, which helps them 
avoid risks when encountering adverse weath-
er conditions. For example, drought in the 
summer, when hot and dry westerly wind 
(from Laos to Central Vietnam)is active. This 
also posed the challenges that in order to re-
duce risks from climate change, farmers need 
financial support, especially the microfinance 
with lower barrier and mortgage. 
 For the solution of "Diversification", the 
analysis results show that the ability to choose 
this solution has a positive relationship with 
production land area and awareness; has a neg-
ative relationship with the variable income and 
planning. This means that only households 
with large production areas (over 10 hectares) 
often choose a variety of plants in combination 
to take advantage of the productive capacity of 
the land; at the same time, households with a 
high number of years of schooling also choose 
a variety of plants that alternate seasons to in-
crease income. Models of growing oranges - 
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pink grapefruit - Thai guava, sugarcane - guava - 
orange - avocado in Nghia Dan; growing medici-
nal herbs in a chain (Solanum procumbens, 
Gymnema) in Con Cuong… has become an out-
standing example, bringing high income to farm-
ers. On the other hand, low-income households 
often do not have the resources to invest in seeds 
and diversify crops. On the other hand, if the qual-
ity of local agricultural production planning is not 
high and there is a lack of effective production 
models and the planning for the development of 
key crops and livestock in the locality is not suita-
ble, that could lead to farmers’ unsuitable produc-
tion activities. This result is consistent with the 
results of previous studies such as Ozor et al 
(2012), which means that households with large 
production areas will have greater motivation to 
seek solutions to cope with risks, ensure reasona-
ble profits. 
 

Conclusion  
Through a survey of 200 farmers in Nghe 

An, it shows that households are aware of common 
risks in agricultural production. On average, in 
2020, farmers in Nghe An have encountered 4.2 
risks / year, and most of them have not overcome 
it. Faced with these risks, the choice of coping so-
lutions to minimize the loss of household income 
depends on their awareness, attitudes towards cli-
mate change, financial resources and information 
that the farmer can gather. Positive coping 
measures that people use are the use of pesticides 
to deal with pests and diseases; seek support from 
relatives and friends; use their savings; irrigation 
upgrading; loans; look for information; using new 
varieties. However, the rate of completely over-
coming the risk is only 18.2%. This stems from a 
number of main reasons: 1) Risks in 2020 are 
mostly natural disasters and epidemics effected on 
a large scale, with a wide and comprehensive im-
pact on the entire economy. 2) The Covid-19 epi-
demic caused Vietnam to close to the world, and 
the export of agricultural products faced difficul-
ties. 3) A decrease in domestic employment due to 
the “social distancing” order, a reduction in peo-
ple's livelihoods, and a reduction in consumption 
demand. 4) To be able to maximize the risk, re-
quires the participation of the government by ap-
plying the following policies: a) Develop and com-
plete a risk management framework in agricultural 
production.  b) Increase investment and improve 
the irrigation system. c) Promote market infor-
mation, trade promotion for agricultural products. 
d) Strengthen agricultural extension activities, pro-

vide financial support to farmers who face dif-
ficult and urgent situations. 
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