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ABSTRACT— Natural resources preservation and sustainable livelihood development are prominent issue 

in most developing countries. As in protected areas where local people activities might directly affect the 

environment. The paper aims to examine the factors affecting the adoption of agricultural practices in Hoang 

Lien National Park, Lao Cai. The primary data was collected from 52 households who are beneficiaries of a 

development project from 8 villages inside and nearby Hoang Lien National Park. Logit model was employed 

to discover adoption factors of the households. The findings pointed out that human and social capitals play 

an important role in facilitating the adoption of agricultural practices among farmers living in Hoang Lien 

national park. Therefore, enhancing the education of farmers will increase the adoption of agricultural 

technology and practices. In addition, encouraging farmers to participate in the cooperative or other social 

group will enhance the adoption of agricultural innovation and practices in Hoang Lien National Park. 
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1. INTRODUCTION 

The world’s forests cover almost 4 billion hectares or about 31 percent of the land surface [13]. They are 

sources of timber and food, provide habitat for numerous species, and supply essential ecosystem services. 

Despite these well-known roles of forests, there is a decreasing trend in the total area of forests in the world. 

Even though the pace of deforestation has slowed down in recent years, the world has experienced a massive 

loss of 1.3 million square kilometers of forests during the period of 25 years from 1990 to 2016. These losses 

can be attributed to many causes such as the expansion of infrastructure, wood extraction and non-timber 

forest products collection. It can also be due to demographic factors, economic factors, policy and institutional 

factors, cultural factors and technological factors [14], [29]. In order to tackle this issue, protection of reserved 

areas has been mobilized as a solution in all countries as the most essential strategy to decrease the speed of 

habitat loss and/or degradation and to mitigate species reduction rate [24]. However, creation of protected 

areas for biological conservation often conflicts with sustenance of livelihood of local people living inside or 

nearby the reserved territories because it poses a restriction to access forest. Hoang Lien National Park (over 

29,831 ha) is located between two districts, Sa Pa in Lao Cai province and Than Uyen in Lai Chau province, 

northern Vietnam. Currently, Hoang Lien National Park is a famous place for tourism and biodiversity 

conservation in Vietnam. However, there are issues related to human activities which affecting the sustainable 

conservation. It is due to the special situation that there are local people living inside the core zone of the park. 

The classification of the territory as a protected natural park leading to the prohibition of opening new fields 

of crops while shifting practices was used to local farmers. Nowadays, even though shifting culture does not 

exist in the park, over exploitation of natural resources and clearance of forest for cultivation are still a 
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problem. 

 

Recognizing those situations, with an approach of alternatives livelihood creation, a project named IDEAS 

(Income Development for Ethnic minorities based on Agriculture Sustainability) with the objectives of 

improving and diversifying agricultural activities for food security and sustainable income generation for 

ethnic minorities groups living in the core zone of Hoang Lien National Park was prepared for the period 

2017-2020. On one hand, the project targets poverty alleviation, whereas on the other hand, it pursues reducing 

pressure on natural resources and helping to preserve the local biodiversity. More precisely, the project brings 

forward a number of technological and organisational innovations to improve existing agricultural systems 

(small livestock farming and fruit growing) and develop new income-generating activities (orchid growing, 

honey farming and medicical plant). Capturing factors affecting the adoption of alternatives livelihoods might 

be fruitful for other cases sharing the same situation. Moreover, study working on adoption of agricultural 

practice in Hoang Lien Nation Park are really limited. This paper, therefore, aim to examine factors affecting 

the adoption of agricultural practices by using livelihood framework approach [2]. Some of the key 

explanatory factors affecting adoption of agricultural innovations, with particular reference to developing 

countries, have been comprehensively analyzed and found to include: farm size, tenure, human assets or 

capital (such as education, age, labor availability, gender, and farmers’ risk attitudes, goals and behaviors), 

alternative income sources, credit constraints, supply constraints, information accessibility, infrastructure 

conditions, risk and uncertainty, extension service, price changes and exposure year [6], [12], [19], [26], [28], 

[31], [33]. In the case of agricultural innovation adoption in Asian countries, some researcher pointed out that 

informal social networks play an integral part, especially at the individual level, for farmers to obtain 

information or services that can then lead to adoption decision [21], [23], [26]. Benefit expectation and 

knowledge-intensive practices are also major contraints to the adoption of technology [3], [4], [11], [20]. 

 

2. Livelihood asset framework 

In order to understand the dynamics of adoption decision of ethnic minorities group living inside Hoang Lien 

National Park, we adopt Technology Adoption Livelihood Asset Framework (TALAF) [2] which was 

developed based on Sustainable Livelihood Framework [9], [10]. The TALAF retains the following 

constitutive elements of SLF: livelihood assets, vulnerability context, institutional and policy context, 

livelihood activities, and livelihood outcomes. The TALAF accounts for the intersectionality of the 

multidimensional the factors that are associated with adoption decision-making [1], [5]. It expands the SLF 

by adding technology adoption decision. It is assumed that farmers’ decision about whether or not to adopt a 

technology as a livelihood strategy will be based on their existing livelihood assets and other factors such as 

technology attributes, household composition, access to and control over resources. 
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Figure 1. Technology Adoption Livelihood Asset Framework. Adapted from [2] 

 

The term “livelihood” has been defined by various authors, and many frameworks have been designed by a 

variety of international institutions including Food and Agriculture Organization (FAO), United Nations 

Development Program (UNDP) and Department for International Development (DFID) to elaborate its 

concepts, elements and boundaries. It all leads to a common definition that “a livelihood comprises the 

capabilities, assets and activities required for a means of living” [7]. Then later, [10] proposed livelihood as 

“comprises the assets (natural, physical, human, social and financial capital) the activities and the access to 

those (mediated by institutions and social norms) that together determine the living gained by the individual 

or household”. Bio Livelihood assets are internal influential factors which have a crucial role in the mechanism 

of household decision-making to engage in livelihood strategies [12], Scoones, 1998; [32] which refer to the 

resource base of different households, and are classified into five categories: human, social, financial, natural, 

and physical [9]. Natural capital refers to the natural resource base (land, water, biodiversity) that yields 

products utilized by human beings for their survival. Physical capital refers to assets brought into existence 

by economic production processes i.e. tools, machines, infrastructure, technology... Human capital refers to 

the education level and skills, knowledge or labor... Financial capital refers to stocks of money to which the 

household has access. It can be in the form of savings, access to credit or loans etc. Social capital attempts to 

capture community and wider social claims. All of those assets are interlinked and no single catergory on its 

own is sufficient to yield all the many and varied livelihood outcomes that people seek. People engage in 

different livelihood strategies as specified by their access to livelihood assets, indicating the importance of the 

assets in enabling households to engage in a variety of livelihood strategies [25]. A livelihood strategy is 

defined as an activity that people choose to achieve their livelihood goals. However, people tend to choose a 

combination of strategies to attain their livelihood goals, according to their possession of livelihood assets [9]. 

According to [7], a livelihood is sustainable “when it can cope with and recover from stresses and shocks, 

maintaining or enhancing its capabilities and assets, while not undermining the natural resource base” 

 

3. Methods 

 

3.1 Study area 

This study was carried out in the core zone and buffer zone of Hoang Lien National Park – which is located 

to the North West of Vietnam. 8 villages namely Ta Van Giay, Ta Van Mong, San 1, San 2, Y Linh Ho 1, Y 

Linh Ho 2, Seo My Ty and Den Thang, respectively, were selected for the case study (Fig 1). Stretching from 
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1000 to 3000 above the sea level, climate of the study area is from the subtropical to cool temperate, 

representing different agro-ecological regions (low land, mid hill, and high hill) of the park [15]. A common 

source of livelihood in the park are smallholder subsistence farming with a mixed crop- livestock production 

system and cardamom plantation, but the level of agricultural dependency and its importance to overall 

household income varies across the area. Besides agriculture, salaried jobs, tourism related business, non-

farm jobs, and wage labor are the major sources of household income within the area. However, distinct 

biophysical, socio-economic, and infrastructure situations along an elevation gradient create varying levels of 

opportunities and constraints for different livelihood activities. The 8 villages belong to 3 communes with 

distinct geographic, physiographic, and socio-economic characteristics were selected to capture as much 

livelihood heterogeneity as possible that prevails in the area of the park. 

 

 
Figure 2: Map of the Hoang Lien National Park and sampled villages, Vietnam 

 

3.2 Data and Sampling 

Data for this study was obtained through a household survey conducted from June to October 2020. Population 

of the study were beneficiaries of the IDEAS project. A series of informal interviews was followed by a 

questionnaire survey. Firstly, we carried out several informal key informant interviews with the local farmers 

in each village to get village level information on the diverse aspects of livelihood such as context, livelihood 

opportunity constraints, infrastructure development and supplementary information. Old farmers, retired 

officers, and village officers were selected as key informants for the interview. Then, a total of 3 questionnaires 

were pre-tested in order to examine the appropriateness of a predesigned set of questionnaires. Finally, the 

household survey was directed following multi-stage random sampling. 8 villages under interventions of the 

project were purposely selected for the study based on elevation, ethnic composition, and the socio-economic 

and infrastructure situation. The sample households were then randomly selected by a computer generated 

random number according to their household category. Altogether 52 households were surveyed, which 

consists of 35 from Ta Van, 7 from Lao Chai, and 10 from San Sa Ho. These numbers account for about 5% 

of the households in sampled villages. The household survey collected detailed information on a household’s 

geographical location with key socio-economic elements such as household demographic characteristics, 

education, asset holdings, occupations, income, production and sale of crop and livestock products, and 
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membership in formal or informal organizations and participation in agricultural training. 

 

Table 1. Number of samples at the study sites in Hoang Lien National Park, Vietnam, 2020 

Name of Commune Single intervention Multiple interventions Total 

Ta Van 19 16 35 

Lao Chai 4 3 7 

San Sa Ho 6 4 10 

Total 29 23 52 

 

3.3 Analytical technique 

The samples are grouped into 2 main adoption groups. 1) Single agricultural practice and 2) Multiple 

agricultural practices. The determinants are classified according to livelihood strategies. Then, a logit model 

is utilized to find out the factors affecting the adoption practices. 

 

3.4.1 Sample cluster 

The sample was clustered into 2 main different group according to the number of interventions that a 

households adopted in order to capture potential factors which might affect adoption decisions of a household. 

Among beneficiaries, there are farmers who adopted more than 1 activity, while others can receive more than 

that. In this study, we define households adopting only 1 activity as single intervention and other households 

who adopted more than one activity as multiple intervention. 

 

3.4.2 Determining livelihood strategy determinants 

Due to the dichotomous nature of choice, logistic regression was used to identify the determinants of 

household livelihood choices. It was assumed that the livelihood strategy choice is a function of several 

livelihood platform variables including a household’s demographic characteristics, human capital, natural 

capital, physical capital, financial capital, social capital. Therefore, from the rural background of Hoang Lien 

National Park and the relevant literature, a total of 16 asset-based explanatory variables were selected for this 

study. The selected variables, their definitions, and expected relationships to livelihood strategy choices are 

summarized in Table 1. Before going for further analysis with the logistic model, multiple t-test and Chi- 

square test were employed to test for the mean difference between strategies. Only significant variables and 

high potential significant variables were tested with the logit model. 

  

Table 2. Livelihood variables used, their definition, and expected relation with the adoption 

Variables Description Literature review Hypothesized sign 

Dependent variable 

Multiple 

interventions 

=1 if the respondent adopted 

more than one intervention from 

the project, 0 otherwise 

  

Human capital 

Age Age of the household head in 

year 

[11], [20], [26], 

[33] 

Ambiguous. HHs with younger 

head are expected to adopt more 

than older one. 
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Family size Total household member  HHs with bigger size are 

expected to adopt farm-base 

livelihood strategy 

Number of 

labors 

Number of active family member 

(between 15-65 years) 

[33] HH with higher number of labor 

tend to adopt new technology 

Education Formal education of the 

household head 

= 0 if illiterate 

= 1 if primary school 

= 2 if secondary school 

= 3 high school or above 

[10], [12], 

[16] 

[19] 

[26] 

[27] 

[28] 

Farmers who acquire higher 

education are more likely to 

adopt new technology 

 
Gender 

=1 if the household head is male, 

0 otherwise 

[26], [33] HHs headed by male are more 

willing to adopt new technology 

 

 
HH category 

Household living standard 

(followed 2015 standard) 

=1 poor 

=2 almost poor 

=3 medium to rich 

 HHs belonged to higher rank are 

willing to adopt new technology 

Natural capital 

 

 
Farm size 

Cultivated land area in the 

current year (ha) 

[19], 

[22],   [33] 

HHs with larger farm size are 

more willing to adopt new 

agricultural practices, while 

smaller farm is likely to engage 

in non-farm livelihood strategy 

 

Land title 

=1 if they have land title, 0 

otherwise 

[26] HHs with land titles are expected 

to adopt new agricultural 

practices which help to sustain 

their land fertile 

Financial capital 

Farm Income Income gained from farm work   

Variables Description Literature review Hypothesized sign 

Off farm Income Income gained from off farm 

work 

[26], [33] HHs with less off-farm income are 

expected to adopt new 

agricultural practices 

 

Credit access 

=1 if the household can access to 

the credit, 0 otherwise 

[3], [6], [28]  

HH income Income of the household   

Social capital 

Member of 

cooperative 

=1 if the respondent are members 

of the cooperative or interested 

group 

[26], [28] HHs member of a cooperative or 

interested group are expected to 

adopt new agricultural practices 

Ethnic Ethnic group of the household 

head 

 Farmer who belongs to Hmong 

ethnic are reluctant to adoption 

Physical capital 
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Market distance 

Distance from the household to 

the main town (km) 

[17], 

[18], [30] 

HHs closer to the market are 

expected to adopt market 

oriented farm 

 
Road access 

Ability to access the main road  HHs closer to the main road are 

expected to adopt new 

technology 

 

4. Results 

 

4.1 Livelihood endowments 

Table 3 and table 4 provides the means of continuous variables and chi square value of category variables. 

The results of t-test and Chi square test revealed that there was significant difference between different 

household income groups and education level of farming strategy. Basically, farmers are mainly middle-aged 

and belong to Hmong ethnic. There is no significant difference between single intervention adoption group 

and multiple interventions adoption group in the number of household members, number of labors and farm 

size. However, the results show that wealthier households tend to adopt more intervention at the significant 

level of 10%. It can be explained by the reason that wealthier farmers have more capacity to invest while 

poorer farmers have financial capital constraints. 

 

Table 3. Livelihood endowments among different household types in Hoang Lien National Park, Vietnam 

Variable Number of interventions 

Single (N=29) Multiple (N=23) Mean Diff 

Human capital    

Age of household head 40.896 38.869 2.027 

Number of people 5.379 5.652 -0.273 

Number of labors 2.896 2.478 0.418 

Number of Agricultural labor 2.276 1.956 0.319 

Number of non-agricultural labor 0.517 0.522 -0.004 

Natural capital    

Variable Number of interventions 

Single (N=29) Multiple (N=23) Mean Diff 

Farm size 1.317 2.026 -0.709 

Cardamom field size 0.703 1.300 -0.597 

Terrace size 0.478 0.572 -0.093 

Upland size 0.131 0.150 -0.019 

Financial capital    

Farm Income 2303.681 4382.466 -2078.785 

Off farm Income 2348.204 3229.486 -881.281 

HH income 4651.885 7611.951 -2960.066* 

Physical capital    

Market distance 10.862 11.782 -0.920 

Significance levels for the t-statistics of the mean difference test: *: 10% **: 5% ***: 1%. 

 

Study from [8] shows similar results with our study. [8] stated that the high-income groups have a higher 

number of livelihood activities but do not necessarily hold an advantage in equality of livelihood activities. 
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Labor capacity and income are positively related to the number of livelihood activities. 

 

Table 4. Livelihood endowments among household types in Hoang Lien National Park, Vietnam 

 

Factor 

Single Multiple  

Chi square Frequency Percentage 
(%) 

Frequency Percentage 
(%) 

Human capital 

Education Illiterate 14 48.27 4 17.39 7.9386** 

Primary 
school 

7 36.84 4 17.39  

Secondary 
school 

4 13.79 8 34.78  

High school 
or above 

4 13.79 7 30.43  

Household 
category 

Poor 10 34.48 2 8.69 4.8490* 

 Almost poor 4 13.79 5 21.73  

 Medium to 
rich 

15 51.72 16 69.56  

Social capital 

Member of 

cooperative 

Yes 2 6.89 9 39.13 7.9906*** 

No 27 93.10 14 60.86  

Ethnic Hmong 21 72.41 14 60.86 1.7307 

Giay 8 27.58 8 34.78  

Kinh - - 1 4.34  

Physical capital 

Road access Easy to 
access 

5 17.24 5 21.74 0.4288 

Moderate 4 13.79 4 17.39  

Hard 5 17.24 3 13.04  

Very hard 15 51.72 11 47.83  

 

Factor 

Single Multiple  

Chi square Frequency Percentage 
(%) 

Frequency Percentage 
(%) 

Financial capital 

Credit 

access 

Can access 21 72.41 16 69.56 0.0507 

Cannot 
access 

8 27.58 7 30.43  

Significance levels for the t-statistics of the mean difference test: *: 10% **: 5% ***: 1%.  

Source: author’s survey, 2020 

 

According to table 4, education levels between 2 groups are significantly different at the level of 1%. The 

result shows that 56% of total households adopted only one intervention have illiterate household head, while 

the counterpart is only 21%, leading to the significant difference between 2 groups. Others factors are 

significant different between groups are member of the cooperatives. While less than 10% of farmers in single 

intervention group participated in a cooperative or an interest group, there were almost 40% of farmers in 

multiple intervention group participating in a cooperative. 

 

4.2 Determinant of the number of intervention adoption 

Based on the result of table 3 and 4 above, some variables were chosen to fit the logit model. Table 5 shows 

the estimation result for the number of intervention adoption determinants. The full model was run to test for 
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the explanation capacity. Overall, independent variables can explain 21% of total change in the dependent 

variable with the significant level at 1%. Among independent variables, education level and member of 

cooperatives are significant in explaining the adoption decision of households. Specifically, a household head 

with higher level of education are likely to adopt more than one intervention. It can be explained that higher 

educated farmers have more capacity to manage their activities. A farmer belongs to a cooperative also tend 

to adopt more interventions than a non-member. It might be because they have more chance to exchange 

knowledge among members. However, access to road and credit or household income had non-significant 

effect on the adoption of multi-intervention of agricultural practices. This may actually show that access to 

road and credit or incomes were not the major limiting factor determining the farmer’ s ability to get multi- 

intervention of agricultural practices. 

 

Table 5. Logit model estimation of the determinants of the multi-intervention adoption of agricultural 

practices in Hoang Lien National Park, Vietnam, 2020 

Variable Coefficient Marginal effect 

Member of coop 8.477*** 0.476*** 

 (7.766) (0.154) 

Edu 1.789** 0.143** 

 (0.526) (0.072) 

Road access 1.010 0.002 

 (0.285) (0.069) 

Credit 1.763 0.139 

 (1.246) (0.173) 

HH income 1.000 0.000 

 (0.000) (0.000) 

Constant 0.045*  

Lr Chi2 15.23 

Prob > Chi2 0.0094 

Pseudo R2 0.2133 

Significance levels: *: 10% **: 5% ***: 1%.  

Source: author’s survey, 2020 

 

5. Conclusion & recommendations 

Some concerns have been raised that sustainable farming practices are insufficiently linked on farms in 

protected areas in developing countries. In the case of Hoang Lien National Park, most farmers relied on 

cardamom farming for cash income source which result in unsustainable production and contrary to the 

protection purpose of the national park. The study employs livelihood approaches as the main conceptual 

frameworks to promote agricultural practices development. The statistical inference and logit model are used 

in the analysis to examine the determinants of adoption of agricultural interventions promoted by an NGO 

working in the park. A recent farm-level data from 52 beneficiaries of the project are used in the analysis. Our 

empirical results show that education and member of cooperative/interest group were established as the main 

factors influencing agricultural practices adoption in the Hoang Lien National Park. Given the interventions 

and farming system, policies that would result in more education program and creation of interest groups, 

self-help groups or cooperatives are likely to increase interventions of the NGO adoption. 
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