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Abstract
Conserving biodiversity has become more important for tropical countries, where
agricultural production is featured by a large number of small farms scattered in wide areas
conducting increasing intensified production to meet rising demand on both quantity and quality.
Whether small farmers have an appropriate perception about biodiversity conservation and what
are the main barriers preventing them from practicing biodiversity conservation are still open
questions. Based on four focus group interviews with a total of 39 farmers in two key vegetable
production sites in Vietnam and four expert interviews, which were conducted using semi-
structured questionnaires from July 2022 to February 2023, the qualitative analysis reveals several
findings. Firstly, Vietnamese vegetable farmers already have a certain level of awareness of
biodiversity and biodiversity conservation production practices. Secondly, improving health of the
farmers and people in their community stand out as the most important perceived benefits of
biodiversity conservation vegetable production practices. Thirdly, the main barrier to biodiversity
conservation vegetable production practices is the short-run income viability for the farmers’
family. Finally, biodiversity conservation should be effective if farmers are supported by joint

actions from both the government and businesses.
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1. Introduction

To meet increasing demand on the quantity and quality of the agricultural products in both
local and international markets, the agricultural systems in tropical countries, which used to be
endowed with rich biodiversity, are suffering from the rapid depletion of biodiversity (Raven &
Wagner, 2021). As the intensified agricultural production is widespread, it becomes more
susceptible to pathogens, pests, bacteria, and virus (Bidoglio etal., 2023). As a result, an increasing
amount of synthetic fertilizers and pesticides has been used to protect crops and ensure income of
farmers (Srivastav, 2020). The overuse of these inputs has negative consequences on the
environment and biodiversity (Dubbert et al., 2023). Hence, the conservation of biodiversity and
the delivery of ecosystem services on which agricultural production and society depend have
become more difficult (Maas et al, 2021).

In addition, understanding about biodiversity, barriers to biodiversity conservation and
measures to conserve biodiversity has not been equal across agricultural stakeholders (Buxton et
al., 2021). Indeed, biodiversity is a technical concept, which is even controversial among scientists.
The concept of biodiversity is, thus, not easy to be accepted among non-scientists (Frank, 2021).
Nevertheless, biodiversity has been well perceived at the social level. For example, Cappelli et al.
(2022) identify how plant diversity enhances soil carbon through the influence on microorganisms
by observations and data synthesis. Cote et al. (2022) evaluate conditions for obtaining biodiversity
in tropical areas. Riva et al. (2023) conduct international panel of experts from 275 articles to
examine the factor influence agro-ecosystem. These studies focus on bio-technique, cognitive,
socio-political, and organizational issues, which influence the agro-ecosystem transition in tropical
regions and highlight the socio-political context underlying this transition. These studies also
propose conceptual frameworks to understand how biodiversity affects other economic and social

issues. Moreover, various policies and measures in agricultural production have been long raised



and implemented at governmental and organizational levels to reduce the loss of biodiversity
across the world (Namiotko et al., 2022).

While biodiversity is largely well perceived at the social broad level, it is limited at the
farmers’ level although it is widely agreed that understanding farmers' perception of biodiversity
is an effective strategy to reach agricultural sustainability (Herzon et al., 2018; Jaeger et al., 2023).
Studies about farmers’ perception of biodiversity in agricultural production is limited (Amato &
Petit, 2023). Among a few exceptions, Kelemen et al. (2013) evaluate farmers’ perception in
France, Italy, and other countries having similar cropping conditions and temperate climates. They
find that farmers with organic products tend to have a more homogeneous approach to biodiversity,
while the other farmers show a greater heterogeneity. Akintunde and Obayelu (2016) examine
farmer’s perception of conservation of cassava biodiversity in Nigeria and find that agro-
biodiversity conservation is a prerequisite for sustainable production and this can be enhanced by
improving farmers’ positive perception. Other studies examine factors influencing other
stakeholders’ perception of biodiversity conservation and present various barriers to biodiversity
conservation (Ramli et al., 2018; Amato and Petit, 2023). Understanding about farmers’ perception
about biodiversity is, thus, limited, particularly in tropical regions.

To bridge the research gap, this study examines the perception of biodiversity by farmers
growing cruciferous vegetables in a tropical climate in Vietnam. Vietnam is chosen for this
research due to several reasons. Firstly, the tropical climate of Vietnam is favorable for various
crops such as vegetables, rice, and fruits (General Statistics Office of Vietnam, 2019). The tropical
climate is also a good condition for a variety of pests and diseases. Secondly, Vietnam’s
agricultural production is fueled by increasing demand for higher-quality agricultural products
from the domestic market due to rapidly rising income and from the export markets (Tran et al.,

2022). Thirdly, the growth of labor wages has resulted in rising labor costs in agricultural



production in Vietnam. To save input costs, farmers use more machines, chemical fertilizers, and
pesticides to replace man power (Lee et al., 2019; Shabanzadeh-Khoshrody et al., 2023).

The study is conducted using the qualitative methodology with information from in-depth
interviews and focus group interviews with farmers in two key areas of vegetable production, one
in Northern Vietnam and another in Southern Vietnam. The results show that Vietnamese
vegetable farmers already have a certain level of awareness of biodiversity and biodiversity
conservation production practices. In addition, improving health of the farmers and people in their
community stand out as the most important perceived benefits of biodiversity conservation
vegetable production practices. Also, the main barrier to biodiversity conservation vegetable
production practices is the short-run income viability for the farmers’ family. Moreover,
biodiversity conservation should be effective if farmers are supported by joint actions from both
the government and businesses.

The remainder of this paper is structured as follows. The literature review is presented in
Section 2. Section 3 presents the methodology and data. Results and findings from the focus group
and in-depth interviews are presented in Section 4. Section 5 concludes the paper with policy
implications and limitations of the study.

2. Literature review
2.1 Biodiversity in agriculture
Biodiversity concept

The Convention on Biological Diversity (1992, Article 2) defines biodiversity as “the
variability among living organisms from all sources including, inter alia, terrestrial, marine and
other aquatic ecosystems and the ecological complexes of which they are part; this includes
diversity within species, between species and of ecosystems”. This definition focuses on the

variability at three levels: 1) within species (genetic measure or/and population measure); 2)



between species; and 3) within ecosystems (landscape/regional measures including major
vegetation biomes). This definition can be used to extensively explain for all ecosystem service
assessment (Mace et al., 2012). Another definition is proposed by Noss (1990), Sanderson and
Redford (1997), and Redford and Richter (1999), of which biodiversity is “the variety and natural
variability among living organisms, the ecological complexes in which they occur naturally, and
how they interact with each other and with the natural environment”. Biodiversity is this definition
is based on three attributes: 1) composition (diversity of elements in each component); 2) structure
(physical pattern of elements); and 3) function (ecological/evolutional processes between
elements). This definition has concentration on the measures that are most useful in determining
the potential impact of human actions on biodiversity.

In agricultural production, Duru et al. (2015) argue that biodiversity is a powerful
ecological and eco-centered way to modernize agriculture and to promote fertility, productivity,
and resilience to external forces. Three common components of agro-biodiversity are planned
diversity of crops, landscape heterogeneity including composition and configuration of the
surrounding habitats and related diversity with immigrant populations from around and invade
fields to find food or shelter. In general, biodiversity is often based on diversification and
enhancement of natural interactions between different biophysical components of agro-
ecosystems, with a focus on the role of the ecosystem processes and natural services that are
delivered through different functional groups (Bredemeier et al., 2015; Jones et al., 2023).

With the definition proposed by the Convention on Biological Diversity (1992),
biodiversity in agriculture can be classified into generic, species and ecosystem types (Kelement
et al., 2013; Vidaller and Dutoit, 2022; Drechsler et al., 2022). Generic biodiversity is used in
organic agriculture for obtaining pest and disease resistance while species biodiversity is adopted

in organic and conventional agricultural systems (Kelement et al., 2013; Flohre et al., 2011).



Ecosystem biodiversity is difficult to address in agricultural land as it occurs within and between
farms of different sizes (Kehinde and Samways, 2012; Nemes et al., 2023).

Drawing from these prior studies, in this paper we look at biodiversity in agriculture from
the ecosystem aspect, which is adapted from the Convention on Biological Diversity (1992), and
the functional aspect, which is adapted from Redford and Richter (1999) and Duru et al. (2015).
Therefore, biodiversity is a farming concept with a system perspective that aims to achieve food
production sustainability, in which biodiversity is the main driver.

Technical and non-technical aspects of biodiversity

The previous studies about farmers’ perception of biodiversity also discuss the technical
and non-technical aspects of biodiversity. Regarding the technical aspect, Duru et al. (2015)
demonstrate that biodiversity conservation agriculture is achieved through increasing input
efficiency by optimizing and synchronizing the supply of biological needs through reducing
artificial inputs. Biodiversity conservation agriculture is in contrast to conventional agriculture, in
which factors that limit production are removed by the heavy use of artificial inputs. Biodiversity
conservation agriculture is moving along side with redesigning the farming systems without
significantly reducing agricultural output (Ponisio et al., 2014; Lee et al., 2019). Vidaller and
Dutoit (2022) suggest that land use management (soil, water, and climate conditions) is the key to
increase the biological process. Schmid et al. (2022) and Altieri (1999) propose that a variety of
cash crops, forage or cover crops and livestock are main inputs to create biodiversity. Anupama et
al. (2023) argue that associated biodiversity provide input services such as all organisms living in
cultivated areas/surrounding habitats, pests, natural enemies and their pollinators. Fahrig et al.
(2011) also agree that the landscape diversity including grasslands and semi-natural interpreted
areas is important for biodiversity. Table 1 presents the technical inputs of biodiversity

implementation.



Table 1: The technical aspects of biodiversity

No. Input Description Sources
1  Land use management Soil, water, and climate conditions Vidaller and Dutoit
(2022)
2  Planned diversity The variety of cash crops, forage or Schmid et al. (2022)
cover crops and livestock and Altieri (1999)
3 Associated diversity All organisms living in cultivated Anupama et al.

areas/surrounding  habitats,  pests, (2023)

natural enemies and their pollinators

4 Landscape heterogeneity Grasslands and semi-natural Fahrig et al. (2011)

interpreted areas

5 Land use management, AIll the four listed descriptions Duru etal. (2015)
planned diversity, mentioned above
associated diversity,

landscape heterogeneity

Source: Authors’ compilation

The major concern of farmers is not only in the technical aspect but also in the non-
technical factors such as input costs, market, price premiums, logistics and distribution system,
and prospective rates of returns to farmers (Warren et al., 2020; Schuit et al., 2021; Irungu et al.,
2007; Matita et al., 2021). For example, agricultural products of farmers are often sold through
traders, with unstable prices in the output markets (Van, 2021). Therefore, farmers wish to supply
directly vegetables to buyers to get higher profit (Thuy et al., 2022). These are important issues
that farmers take into account in agricultural production while considering biodiversity

conservation.



A question arisen is that which of these two aspects, i.e. technical and non-technical
aspects, play a key role in the decision-making process of farmers in agricultural production with
biodiversity conservation.

Values of biodiversity

Kelement et al. (2013) suggest that biodiversity has social and ethical, economic, and
ecological values. The social and ethical value is defined according to the obligatory approach. It
refers to the components of values that do not derive from any utilitarian calculation (Khan et al.,
2021). These components that form the social and ethical value can be identified including the
beauty and diversity of nature, its contribution to the human sense of belonging to nature, and the
fact that nature exists as a living element on Earth (Khan et al., 2021; Karlsson and Bjdrnberg,
2021). With this value, biodiversity brings benefits for human health and well-being, while
mitigating the negative impacts of climate change (Marselle et al., 2019).

The economic value of biodiversity results from a calculus logic, which reflects a utilitarian
perspective. The economic value, which can be measured in monetary terms, is gained in the
market (Perlman and Adelson, 1977). Maas et al. (2021) and Zira et al. (2023) address examples
of the economic value of biodiversity including profits from agricultural sales, cost reduction from
pesticide decrease, increase in crop and livestock yields. Taking a look from the economic aspects,
conserving biodiversity can be costly in the short run. Nevertheless, farmers will receive adequate
returns in the long run (Pimentel et al., 1997).

Regarding the ecological value, Feger and Mermet (2022) argue that biodiversity consists
of ecological processes which form the basis for lives on Earth. Values of biodiversity from the
ecological perspective are extensively discussed with soil formation and biological pest control
(Pimentel et al., 1997); pollination, maintenance of soil fertility, resistance to pests and diseases,

and water filtration (Forbes et al., 2022); forest sequestering carbon dioxide and water quality



(Hagger et al., 2022); habitats supporting for different species and climate maintenance (Crawford
et al., 2022); and environmental protection and forest conservation (Chi, 2022).
2.2 Farmers’ perception of biodiversity

Individual perception is considered the way individuals perceive a certain phenomenon,
which is determined by social and cultural contexts (Bromley, 2006). Perception is influenced by
individual beliefs, knowledge, competencies, habits and social-demographic characteristics (De
Rito et al., 2022). Bennett and Banyard (2016) define perception of biodiversity as the way humans
understand, interpret, and value biodiversity and ecosystem services. In this paper, farmers’
perception of biodiversity is the farmers’ knowledge and understanding about biodiversity.

A large number of studies agree that while most people understand about biodiversity, they
often use different terminologies (Wezel et al., 2018; Savari et al., 2023). Nevertheless, there exist
contradictory findings about whether farmers know what biodiversity is. Herzon and Mikk (2007)
demonstrate that while biodiversity is highly valued by farmers, their perception of biodiversity in
agriculture is unclear. Junge et al. (2009) and Soini and Aakkula (2007) suggest that farmers find
it difficult to have a comprehensive knowledge about biodiversity in the context of agriculture
even though biodiversity is appreciated. Similarly, Savari et al. (2023) concern about the farmers’
knowledge of biodiversity. They employed the Theory of Planned Behavior to identify farmers’
behavioral intention toward biodiversity conservation and found that farmers do not desire to
engage in biodiversity conservation. Others previous scholars also addressed that farmers’ concept
of biodiversity is more related to wild nature rather than agricultural production (Fischer and
Young, 2007; Lecuyer et al., 2021)

In contrast, Akintunde and Obayelu (2016) highlight that biodiversity can be affected by
farmers' positive perception and deliberate actions by farmers to reach the threshold of social

reproduction. Amato and Petit (2023) also agree and argue that farmers are well aware of the



biodiversity concept although they do not know the way to obtain biodiversity in their farms. Five
barriers to biodiversity perception are identified including negative perceptions of roadside
vegetation, management bodies, lack of effective conservation programs, farmers thought that
long-term planning under 30 years have not enough time to promote ecosystem conservation, and
lack of natural resource management information. Otherwise, the research of Abesha et al. (2023)
reveals that the majority of farmers had a positive attitude of biodiversity and understood the
biodiversity’ contributions to rural development. On the other hand, farmers understand the
opportunities for their involvement in biodiversity, however they face the obstacles in accessing
to government subsidy policies (Alblas and van Zeben, 2023).

Drawing from these contradicting observations, this study contributes to the literature by
providing additional evidence on farmers’ knowledge of biodiversity in agricultural production
taking an example of vegetable farmers from a tropical country of Vietnam. Also, this study will
explore determinants of conserving biodiversity by farmers in Vietnam.

3. Methods and data

Applying the qualitative method to analyze information, this study follows a
phenomenological logical approach (PLA), which is suggested by Giorgi (2009) to perceive an
individual’s perception through the experiencer’s consciousness. Based on the PLA, the reality of
the phenomena, themes and issues can be gained thoroughly and understood deeply (Dereniowska
and Meinard, 2021) because the PLA is suitable for environmental analysis, which is so-called
eco-phenomenology (Paul and Baindur, 2016). To evaluate cruciferous vegetable farmers’
perception of biodiversity, we conducted the analysis with two stages including focus group and

in-depth interviews. The procedure of the data analysis is provided in Figure 2.
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Figure 2: Data analysis procedures

Interprete the meanings of
themes and descriptions

Source: Creswell (2009)
In the first stage, focus group interviews were conducted. Focus groups are defined as
“conversations in a small group about particular topic with the aim of finding out the group's point
of view” (Guest et al., 2017). This methodology is useful due to the interaction between
participants in forming their ideas, encouraging free flowing information, and facilitating the
information sharing in a tolerant environment (Brinkmann, 2014). To conduct the focus group
interviews, open-ended questions were employed to evoke farmers’ opinion sharing. In addition,
we used a number of probing questions as suggested by Strang and McLeish (2015) to encourage
farmers’ self-expression and identify farmers with different experiences and perceptions of
biodiversity.
Four focus group interviews were conducted in two key vegetable production areas of
Vietnam, which are Hanoi city in Northern Vietnam and Lam Dong province in Southern Vietnam,

with total of 39 farmers. Each group consists of ten farmers. Two groups were interviewed in
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Hanoi while the other two groups were interviewed in Lam Dong province. These interviews were
conducted from July 2022 to February 2023.

Hanoi city and Lam Dong province are the main areas for vegetable production in Vietnam
(Hoaetal., 2020). We conducted the focus group interviews in Hanoi city and Lam Dong province
for additional reasons. Even though Hanoi accounts for about 4.5% of the country’s total supply
of vegetables, this city serves as an interesting case study for several reasons. Hanoi is the capital
and the largest city located in the center of the Red River Delta, which is one of the two largest
deltas for agricultural production in Vietnam. With a total production area of 12,000 ha, the
vegetable production in Hanoi city meets 70% of the vegetable demand of the city population. The
city actively supports the implementation of three standards in urban vegetable production, i.e.,
VietGAP, RAT, and Organic. The application of these standards is expected to produce safe
vegetables to the seven million inhabitants of the city, who consume mostly local products (Pham,
2017).

Lam Dong province is the main source of vegetables in Vietham. Among 63 provinces, the
vegetable production of this province accounts for 12% of Vietnam’s total production of
vegetables. Lam Dong is the main source of vegetable supply for Ho Chi Minh City, which is the
largest city in the Mekong River Delta and the largest delta for agricultural production in Vietnam.
Ho Chi Minh City is the largest domestic market for vegetables (Nguyen et al., 2018). Hence, Lam
Dong province is an essential area of study, which could potentially provide great understanding
of current vegetable farming practices for biodiversity conservation.

Therefore, with information collected from interviews with farmers from Hanoi city and
Lam Dong province, a comprehensive picture of current vegetable production in Vietnam can be
painted. Information collected from these two study areas is representative and the analyzing

results can help to understand farmers’ perception of biodiversity, its influencing factors, and
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recommendations to policymakers in a tropical country. The focus group interviews with a sample
size of 39 farms in these study areas ensures representativeness of the population. The focus group
interviews were conducted and stopped until there was no further additional information that we
could obtain. Therefore, the saturation in data collection is ensured.

In the second stage, in-depth interviews were conducted with nine respondents who have
expertise and experience in agricultural production. These nine respondents include three directors
of agricultural cooperatives, two agricultural extension officers, two farmers, and two agricultural
university lecturers. The questions for in-depth interviews are open. Five respondents were
interviewed in Lam Dong province. The other four respondents were interviewed in Hanoi. There
are several advantages of conducting in-depth interviews. Detailed and specific information can
be collected since interviewers gain diversified viewpoints to analyze the respondents’ information
through repeated conversations. In addition, it is easier to exchange knowledge, discuss questions
and develop stories. Moreover, comments and answers are more constructive and contribute better
to the research topic (Vermunt et al., 2020).

We recorded and transcribed all of the focus group and in-depth interviews. We then
prepared the information collected from the interviews for our analysis using the Nvivo coding
software. Following the suggestion of Basit (2003), since the goal of our study is to collect the
data from focus group and in-depth interview, the role of coding is important. All the focus group
and in-depth interviews were carried out in Vietnamese. The transcripts were subsequently
professionally translated into English. We have a bilingual researcher assisting us with reverse
translation to prevent bias. Another researcher then double-checked the two versions to verify that
they have the same meaning (Nguyen et al., 2021).

4. Results and discussion

4.1 Overall information of the respondents
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Table 2 provides the timeline of the focus group and in-depth interviews. A summary of

the profiles of the respondents is also reported in Table 2. The respondents' professional

backgrounds range from government officials, farmers, and lecturers in the agricultural field. In

our focus group of 39 farmers, 18 respondents are female (46.15%) and 21 respondents are male

(53.85%). Further demographic information of research participants such as age, name, etc. was

not obtained to ensure the intrusiveness of the research and potentially increased information

sharing throughout the talks with the respondents. Only two respondents are under 35 years old.

The majority of the respondents are senior or middle-aged farmers.

Table 2: Timeline and respondents’ profiles of the focus group and in-depth interviews

Month Code Location Occupation Group Age  Gender/ Gender

lyear size range split (f:m)

5/2022 EX1 DL Lam Lecturer 1 Female
Dong

5/2022 EX2 DL Lam Farmer -  organic 1 Male
Dong farming

7/2022 EX1 HN Hanoi Lecturer 1 Female

7/2022 EX2_HN Hanoi Government official 1 Male

7/2022 G1 DL Lam Farmers - conventional 11 40 - 50 2:9
Dong farming

7/2022 G2-DL Lam Farmers - conventional 14 27 - 50 5:9
Dong farming

2/2023 G1_HN Hanoi Farmers - organic & 6 50-70 4:2

conventional farming
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2/2023 G2-HN Hanoi Farmers - conventional 8 50-70 71

farming

Source: Authors’ compilation

The three most common vegetables that are produced by the focus group respondents are
cabbages, tomatoes and mustard greens. Farmers in Lam Dong province have a larger production
scale in both groups. The average farming size of the G1_DL group farmers and the G2_DL group
farmers in Lam Dong province is 1.36 and 1.42 ha, respectively. The average farming size of the
G1_HN group farmers and the G2_HN group farmers is 0.225 ha and 0.184 ha, respectively. These
findings are similar the difference in farming sizes in Southern and Northern Vietnam, respectively
(The and Minh, 2015; Van et al., 2007).

From the transcript, five topics emerge. These topics include awareness of biodiversity
conservation practices, motivations for biodiversity practices, barriers of biodiversity practices,
government interventions and market interventions. We then grouped these topics into two main
themes: 1) perceptions of farmers towards biodiversity conservation practices; and 2) suggestions
to promote biodiversity conservation practices. Table 3 illustrates how these two themes are
interpreted from the five topics which have been identified in our coding process. In the next
section we will discuss further the important takeaways from such theme.

Table 3: Coding scheme overview

Item/Topic Theme

Awareness of biodiversity conservation practices

Perception of biodiversity
Motivations for biodiversity practices

conservation practices
Barriers of biodiversity practices

Government interventions
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Market interventions Suggestions to promote
biodiversity conservation practices
Source: Authors’ compilation
4.2 Perception of biodiversity conservation practices
4.2.1 Awareness of biodiversity conservation practices

In our interviews, crop rotation and crop diversification are already common practices
among the vegetable farmers. In fact, the most prominent attributes of biodiversity conservation
practices in Vietnam is the variation of plants (Schmid et al., 2022; Altieri, 1999). This fact is
confirmed by the farmers that:

In order to sell vegetables more easily in the market, we cultivate a variety of products. If

we just grow one type of vegetable, it will be harder to serve the market (G1_HN; G2_DL).

Buyers need a variety of vegetables, preferably several types for each season. We need to

meet their demand (G2_HN; G1_DL).

In certain ways, Vietnamese farmers comprehend biodiversity through planned diversity
of their plants, akin to Schmid et al. (2022) and Altieri (1999). Indeed, biodiversity is regarded
more holistically. The awareness of farmers about biodiversity is confirmed by a government
official in the field of vegetable production:

Most of farmers know three important steps in biodiversity conservation vegetable

production. The first step is to decide which crops should be cultivated in the farm, where

vegetables are primary. The second step is to decide whether or not to plant a variety of
crops simultaneously. The next step is to choose what pesticides are safe for the natural
enemies of pathogens, pests, bacteria, and virus. Natural enemies include predators,

parasitic fungus, helpful ants, and useful insects (EX2_HN).
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This statement is in line with Wezel et al. (2018) and Savari et al. (2023), confirming that
the farmers already have a broad understanding of biodiversity conservation vegetable production
practices despite their usage of a variety of terminologies for biodiversity. The vegetable farmers
have already practiced some sort of biodiversity conservation practices. Through our interviews,
knowledge of the farmers about biodiversity has been uncovered through their confirmation of use
of lure plans, preparators, and pest in farming seasons.

Usually during January to February in the lunar calendar, there are white buterfflies. They

then lay earthworms, a lot. We often plant flowers to lure these butterflies (G1_HN;

G2_HN).

Earthworms are great for our vegetable production because they loosen and aerates the soil

in our farms (G1_HN; G2_HN; G1_DL; G2_DL).

Through our conversations with the farmers, it is revealed that they adopt similar
biodiversity conservation practices, which resembles what have been discussed in the previous
studies in the literature. They have practiced land use management taking into the conditions of
soil, water, and climate (Vidaller and Dutoit, 2022), crop diversification (Schmid et al., 2022;
Altieri, 1999), and landscape diversification (Fahrig et al., 2011). In a nutshell, Vietnamese
vegetable farmers in all four focus groups show a high degree of awareness of biodiversity and
biodiversity conservation vegetable production practices. These findings suggest that impediments
to biodiversity conservation in agricultural production in Vietham may not be due to a lack of
knowledge about biodiversity and biodiversity conservation practices.

4.2.2 Motivation for biodiversity conservation practices

Two farmers in our focus groups in Hanoi city and three farmers in our focus groups in

Lam Dong province have been adopting the VietGAP (Vietnamese Good Agricultural Practices)

standard in their vegetable production. The VietGAP is a popular standard for agricultural
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production in Vietnam aiming for creating clean and safe agricultural products, particularly fresh
food. The VietGAP vegetables are of higher quality. Therefore, they are usually sold in vegetable
shops or supermarkets at a higher price than regular vegetables sold in open air markets. The
procedures to grow VietGAP vegetables are less stringent than those to grow organic vegetables.
The VietGAP vegetable production is more environmental friendly and biodiversity conserving
than conventional vegetable production practices. When the government official and the farmers
with VietGAP were asked why they adopt VietGAP, benefits related to health of the farms and
their family members are reported by all farmers.

Farming with a VietGAP certificate may increase the cost of vegetable production at the

beginning. However, it allows farmers to save money in the future, at least in terms of

farmers’ health. You cannot count your assets when they are intangible, can you? To

achieve that, farmers must change their entire cognitive approach, and it takes time for

them to comprehend it (EX2_HN).

The foremost benefit of adopting VietGAP is the safety for the environment and for our

health. What benefits the community comes afterward (G1_HN).

This fact is further confirmed with reports from other farmers without adopting VietGAP.
They do know that using chemical pesticides is dangerous for their health. The focus group farmers
in both study areas report that:

We are fully aware of how hazardous it is to our health, our family members’ health and

the health of other people in the community when using chemical pesticides in vegetable

farming. We have many health problems (G1_DL; G2_DL; G1_HN; G2_HN).

The VietGAP adopting farmers claim that they gain from “peace of mind" as well as
monetary benefits. Brigance et al. (2018) and Soto et al. (2018) find comparable results, in which

organic farmers express satisfaction with their profession. They have a sense of belonging to the
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land, of social and environmental responsibility which enhance their human and social capital
(Brigance et al., 2018; Soto et al., 2018). Monetary benefits follow gradually when farmers are
offered a premium for their VietGAP vegetables.

The monetary benefits will become apparent over time as the farm accumulates its

reputation in the market (G1_HN).

Even though our price is higher, customers are willing to buy because they know our

vegetable is safer (G1_HN).

Itis agreed in the literature that farmers are motivated to move towards organic farming by
environmental stewardship, lifestyle, personal and family health, as well as potentially greater
crops and livestock prices (Peterson et al., 2012). Farmers may adopt organic farming because they
have strong motivation or because they find it little or without constraints. Their viewpoints and
conditions will affect how they conduct organic farming (Fairweather, 1999). For the farmers who
already have a mindset of biodiversity conservation farming, initiatives that transform attitudes
needs to be promoted since they are more easily persuaded.

4.2.3 Barriers of biodiversity conservation practices
Fears of short-term loss

The vast majority of our respondents are engaged in conventional farming, where chemical
pesticides are widely used. It also represents the reality of agricultural production in Vietnam.
Chemical pesticides are frequently taken as an immediate response to pest growth. Farmers are
deterred by the fear of losing short-term crops and income despite appreciating the benefits of low-
pesticide agricultural production methods. Low pesticide use is typically associated with concerns
such as "unstable yield", "weather dependable”, and "easily spoiled organic vegetables™. The focus

group farmers report that they have to use more chemical pesticides.
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The problem with chemical pesticides is that pests become more resistant to pesticides over
time. Therefore, we have to use more and more chemical pesticides for vegetable
production even though it is costly (G1_DL; G2_DL; G2_HN).

Although the cost of organic pesticides is lower than chemical pesticides, the effectiveness

of the former is relatively low in intensified vegetable production. Therefore, we have to

use chemical pesticides in intensified farming more in comparison with the conventional
farming (G2_DL; G2_HN).

When being asked why many farmers abandon environmentally conscious (and less costly)
methods and use more chemical pesticides, the most popular responses are related to the financial
unviability of low-pesticide farming practices.

The possibility of immediate successful crop is lower and crop loosing is higher due to

pests with low-pesticide farming practices as compared to the use of chemical pesticides

(G1_HN; G2_DL).

Our main problem is who can guarantee our crop and income if we use low-pesticide

farming practices (G2_HN; G1_DL; G2_DL).

The financial viability and stability are clearly the main concern of the focus group farmers.
Using known inputs and their expertise with a reasonably assured financial return, conventional
farming offers stability (Fairweather, 1999). Organic farming may be beneficial to small-scaled
farmers and rural communities since they can be direct connected to the markets with premium
prices (Constance, 2008). However, others are skeptical about the economies of scale in organic
farming practices (Warren et al., 2015). Many believe that financial barriers are the main obstacles
for biodiversity preservation practices. Once farmers have more secure financial position, organic

farming will be considered more seriously (Warren et al., 2015).
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When a person can secure his finance, he or she will think about health and community.

For young families who have not been in farming for a long time and need to focus on

earning their livings, they may not be able to go beyond short-term money making. They

need to make money as fast as possible. As a result, low-pesticide farming practices is
determined by each farmer’s perspective and financial conditions (EX DL1).

The literature shows that farmers prefer to sell directly to wholesalers, local supermarkets,
or catering services under a contract farming system (Thuy et al., 2022). Nevertheless, such
contract farming system often lasts for a short period of time due to non-conforming or breach of
agreement by either side.

After we sign the contract, supermarkets may not be able to buy all of our products (perhaps

because they cannot sell or export it). The committed purchase is, therefore, reduced from

5 tons to 3 or 2 tons. We got a headache because the supermarkets’ committed purchase

often changes in the last minute. We got no negotiation power. Then, we had to sell in the

open-air market at a lower price and suffered too much loss (G1_DL; G2_DL).

The catering service to a primary school signed a contract with us. But they were solely

interested in covering their business with our VietGAP certificates. They only bought our

products for a short period of time. After that, they reduced their buying from us and
smuggled in the vegetables in the open air market, which are planted with a conventional
farming method, to reduce their cost. It happened and we had to struggle to adopt VietGAP

(G2_HN).

These findings suggest that biodiversity conservation methods can only be attained by
those who do not endure short-term financial constraints. From these observations, effective
policies to encourage biodiversity conservation practices should target farmers who have less

financial constraints and could mitigate short-term loss of their crops. Instead of targeting low-
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income farmers, policymakers might start with middle-income and high-income farmers to gain
good showcases. From there, these practices could be disseminated and upscaled.
Other operational barriers

For many farmers, farm size is an important factor influencing the success of the transition
to low-pesticide farming practices. Farmers are not motivated to change if they have small or
medium farm size. Perhaps, when they are small, they are not ready to lose the current crop for the
future better ones. Also, the cost is too high for them to adopt low-pesticide farming practices such
as VietGAP.

We have too small farms with less than a hectare. For our farms with a small scale, it is too

costly for us to apply VietGAP. Moreover, when our output is small, it is more difficult to

find buyers. It is also too risky for us to lose our current crops (G2_DL; G2_HN).

If we adopt low-pesticide farming practices such as VietGAP on our small farm while other

surrounding farms still do conventional farming practices with high chemical pesticides, it

will be counter-productive. The wind will spread chemical pesticides to our farms.

Otherwise, pests and diseases will all move to our farms (G2_HN; G1_DL; G2_DL).

In fact, small farmers may work together, for example by forming farmer groups, to achieve
economies of scale and adopt low-pesticide farming practices (Warren et al., 2015). However, it
is not easy either as reported by some farmers in our focus group interviews.

| do not want to be in any group with other farmers as I will lose my control of growing

vegetables. | am doing fine in my own farm (G2_HN).

It is quite difficult to ask all members of a group to follow a production time line or to

cooperate with each other in buying inputs and selling products. | could see a lot of

problems by joining a farmer group (G2_HN; G1_DL).

22



These findings suggest that even though farmer groups may be useful for promoting
adoption of biodiversity conservation farming practices, there exist certain technical barriers
among farmers to voluntarily form these groups. Without supports from the public sector, farmers
may not organize themselves to overcome problems arisen from adopting biodiversity
conservation farming practices.

4.3 Suggestions to promote biodiversity conservation practices

To encourage biodiversity conservation agricultural production practices, various
programs have been implemented and a variety of measures have been applied in Vietnam (VNA,
2022). Among these efforts, great attention has been paid to improve farmers’ awareness about
biodiversity and biodiversity conservation agricultural production practices. To further understand
the effectiveness of these existing programs and measures as well as suggest potential future
solutions, in this study, we had questions to both farmers and experts. The governmental expert
said that:

Training on biodiversity for vegetable farmers has not been frequently offered. These

training programs often depend on funding from local or international projects. In general,

farmers in Hanoi have received more training than those in Lam Dong province

(EX_HN2).

According to this expert, it is always challenging for him to keep farmers' attention
throughout training session on biodiversity due to its technical contents and farmers’ perception
that biodiversity conservation vegetable production refers to more future looking forward
activities. Our expert points out that it is difficult to communicate technical words to farmers

during his lectures at seminar, conferences or trainings.
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In many communes in Hanoi city, vegetable farmers have low education. For example, in
one distant commune in Hanoi city, there are 15 vegetable farmers and still 8 of them are
illiterate (EX2_HN).

We need to redesign our training programs to make them more effective for farmers.

Trainings should include more sessions over a longer period of time with less training time

per session. For example, an organic farming training often lasts from 4 to 6 days. Instead

of having several consecutive days of training, we should divide it into a few blocks and
deliver them in different weeks. Farmers should study, apply what they have learnt, and
analyze the results to see if such changes are appropriate for their production (EX2_HN).

Interactive discussion between farmers and experts should be encouraged during training
programs. Farmers have their own experience and often compare their experience with the
benchmark set by experts. The efficiency of the existing training programs is questioned by both
experts and farmers in our sample:

Many training programs are not effective because the trainers do not understand and work

with farmers. If we want to succeed, we must work with the farmers and observe any

changes in the farming practices. (EX2_HN)

Most of the time, we farmers learn from each other. Many companies organize trainings

just to advertise their certain pesticide brands. We are, thus, not happy with some training

programs (G2_HN).

These findings are in line with Warren et al. (2015), which shows that organic producers
appreciate interactive learning more than simple linear transfer of knowledge. Social learning and
networking are important to provide farmers with information (Sagor and Becker, 2014; Warren
et al., 2015). Therefore, biodiversity conservation production practices should be transferred from

this social networking, which is gained from attending training programs.
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As discussed in the previous section that the most significant entrance hurdle for
biodiversity conservation vegetable production practices is financial stability and viability. Our
experts and farmers again emphasize that more have to be done than just providing training and
awareness raising programs to enable vegetable farmers to move towards biodiversity conservation
production practices.

After | provided training of biodiversity conservation production practices to farmers, they
asked me promptly: "Now I can do biodiversity conservation production practices, but can
anyone ensure my revenue?”. Indeed, farmers will only conduct biodiversity conservation
production practices if they can sell their poducts at a reasonable price, which can cover
their increased cost. If there is no profit, farmers can not survive. How can they think about
biodiversity conservation then? (EX1_DL).

It is more costly to conduct biodiversity conservation production of vegetables. Hence, we

need the government to support us so that we can sell our vegetables at a premium price.

If not, we cannot afford it (G1_HN; G1_DL).

The government should help the farmers who produce vegetables with biodiversity

conservation to have better access to vegetable shop chains or supermarkets to sell their

vegetables at a higher price and cover their costs (G1_HN; G2_HN).

One expert suggests that the government should assist farmers in vegetable production and
promoting biodiversity conservation:

To make this happen, the government must play a more active role. There must be some

governmental regulations or top-down initiatives. Actually, in many places, farmers are

practicing organic farming and many farmers prefer it to conventional farming. How to

sustain this trend is a question to the government (EX2_HN).
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For many years, the Vietnamese government have already issued different ordinances to
promote low-pesticide practices for biodiversity conservation. Decree No. 113/2017/ND-CP,
which was issued by the Vietnamese government, provides five lists of regulated chemicals: 1)
subject to conditional import or production; 2) restricted from trade or production (including
aldrin, dieldrin, or chlordane, common chemical ingredients in pesticides); 3) banned; 4)
hazardous; and 5) subject to compulsory declaration. Pesticide usage must adhere to Circular No.
10/2020/TT-BNNPTNT on the administration of pesticide products. To be used in Vietnam, a
pesticide must be registered with the Ministry of Agriculture and Rural Development. Circular No.
10 also specifies a list of banned pesticides in agricultural production. There should be more to be
done to ensure the conservation of biodiversity.

5. Conclusion

Analyzing information collected for focus group and in-depth interviews of vegetable
farmers and experts in two key vegetable production areas in Northern and Southern Vietnam, this
study contributes to the literature with four new folds. The study provides evidence to confirm that
that Vietnamese vegetable farmers have a certain level of awareness of biodiversity and
biodiversity conservation production practices. The study also reveals that improving health of the
farmers and people in their community stand out as the most important perceived benefits of
biodiversity conservation vegetable production practices. In addition, it is pointed out that the main
barrier to biodiversity conservation vegetable production practices is the short-run income viability
for the farmers’ family. Moreover, biodiversity conservation should be effective if farmers are
supported by joint actions from both the government and businesses.

This study provides several policy implications. First of all, it is crucial to understand
farmers’ financial viability to sustain biodiversity conservation agricultural production practices.

A thorough analysis of a workable financial strategy including potential input costs, price
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premiums, and prospective rates of returns to farmers, may be warranted for this sustainability
(Warren et al., 2015). Although the government is the main actor, who can initiate top-down
policies for raising awareness of biodiversity conservation agricultural production practices, it is
important to have supports from wide range of other institutions, including universities, research
organizations, promotional agencies, and private enterprises. Private companies are a key player
to create technology, promote new models of farming, sell the concepts to small farmers, and
provide technical assistance and pay premiums to farmers in biodiversity conservation agricultural
production (Warren et al., 2015). As private firms cannot guarantee purchase of farmers’
biodiversity conservation agricultural products in an unpredictable market, this study calls for the
interconnectedness of stakeholders' shared interests in biodiversity conservation. Our research
aims to highlight potential policy ramifications for the continuing biodiversity conservation
initiatives.
6. Limitations and future research

There remain several limitations of this study. First, focus group and in-depth interviews
were conducted in two key areas of vegetable production in Vietnam, which may not represent all
types of agricultural production in a tropical country with a wide variety of agricultural products.
Future research should extend to other agricultural products and make necessary comparison
across different types of agricultural products. Second, the qualitative method is solely employed
in this study, which could not measure the magnitude of the impact of technical and non-technical
factors in biodiversity conservation. Future research should apply both gqualitative and quantitative
methods for gaining comprehensive information about determinants of promoting biodiversity
conservation in agricultural production in tropical areas. Finally, this research was limited to a

Vietnamese farming context. As such, its external validity needs to be tested more in other tropical
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countries. Replicating the study with a population of farmers from different tropical countries with

different development contexts would enhance the generalization of the findings.

28



References

Abesha, N., Assefa, E., Petrova, M. A., & Seid, S. (2023). Farmers’ perceptions of large-scale
agricultural investment and its impacts on traditional ecological knowledge in Gololcha
District, south eastern Ethiopia. GeoJournal, 88(1), 985-999.

Akintunde, O. O., & Obayelu, O. A. (2016). Farmers' perception of on-farm conservation of
cassava biodiversity in Ogun State, Nigeria. International Food Research Journal, 23(5),
2265.

Alblas, E., & van Zeben, J. (2023). Public participation for a greener Europe: The potential of
farmers in biodiversity monitoring. Land Use Policy, 127, 106577.

Altieri, M. A. (1999). The ecological role of biodiversity in agroecosystems. In Invertebrate
biodiversity as bioindicators of sustainable landscapes (pp. 19-31). Elsevier.

Amato, B., & Petit, S. (2023). Improving conservation outcomes in agricultural landscapes: farmer
perceptions of native vegetation on the Yorke Peninsula, South Australia. Agriculture and
Human Values, 1-21.

Anupama, K. P., Antony, A., Olakkaran, S., Ramarajan, R., Mallikarjunaiah, S., & Gurushankara,
H. P. (2023). An Outlook on Marine Sponges and Associated Biodiversity Addressing
Conservation ~ Strategies.  In Conservation and Sustainable  Utilization  of
Bioresources (pp. 373-389). Singapore: Springer Nature Singapore.

Basit, T. (2003). Manual or electronic? The role of coding in qualitative data analysis. Educational
Research, 45(2), 143-154.

Bennett, S., & Banyard, V. L. (2016). Do friends really help friends? The effect of relational factors
and perceived severity on bystander perception of sexual violence. Psychology of

Violence, 6(1), 64.

29



Bidoglio, G. A., Mueller, N. D., & Kastner, T. (2023). Trade-induced displacement of impacts of
global crop production on oxygen depletion in marine ecosystems. Science of the Total
Environment, 873, 162226.

Bredemeier, B., von Haaren, C., Riiter, S., Reich, M., & Meise, T. (2015). Evaluating the nature
conservation value of field habitats: A model approach for targeting agri-environmental
measures and projecting their effects. Ecological Modelling, 295, 113-122.

Brigance, C., Soto Mas, F., Sanchez, V., & Handal, A. J. (2018). The Mental Health of the
Organic Farmer: Psychosocial and Contextual Actors. Workplace Health and Safety,

66(12), 606-616. https://doi.org/10.1177/2165079918783211

Brinkmann, S. (2014). Unstructured and semi-structured interviewing. The Oxford Handbook of
Qualitative Research, 2, 277-299.

Bromley, I. (2006). Tetraplegia and paraplegia: a guide for physiotherapists. Elsevier Health
Sciences.

Buxton, R. T., Bennett, J. R., Reid, A. J., Shulman, C., Cooke, S. J., Francis, C. M., ... & Smith,
P. A. (2021). Key information needs to move from knowledge to action for biodiversity
conservation in Canada. Biological Conservation, 256, 108983.

Cappelli, S. L., Domeignoz-Horta, L. A., Loaiza, V., & Laine, A. L. (2022). Plant biodiversity
promotes sustainable agriculture directly and via belowground effects. Trends in Plant
Science.

Chi, N. T. K. (2022). Transforming travel motivation into intention to pay for nature conservation
in national parks: The role of Chatbot e-services. Journal for Nature Conservation, 68,

126226.

30


https://doi.org/10.1177/2165079918783211

Cote, F. X., Rapidel, B., Sourisseau, J. M., Affholder, F., Andrieu, N., Bessou, C., ... & Perret, S.
(2022). Levers for the agroecological transition of tropical agriculture. Agronomy for
Sustainable Development, 42(4), 67.

Constance, D. (2008). Conventionalization, bifurcation, and quality of life: certified and non-
certified organic farmers in Texas. Southern Rural Sociology, 23(1), 208-234.
http://ag.auburn.edu/auxiliary/srsa/pages/Articles/SRS 2008 23 1 208-234.pdf

Crawford, C. L., Yin, H., Radeloff, V. C., & Wilcove, D. S. (2022). Rural land abandonment is
too ephemeral to provide major benefits for biodiversity and climate. Science
Advances, 8(21), eabm8999.

De la Riva, E. G., Ulrich, W., Batéary, P., Baudry, J., Beaumelle, L., Bucher, R., ... & Birkhofer,
K. (2023). From functional diversity to human well-being: A conceptual framework for
agroecosystem sustainability. Agricultural Systems, 208, 103659.

De Rito, M., Auer, A., Mikkelsen, C., & Herrera, L. (2022). Linking Farmers' Perception of
Biodiversity, Subjective Well-being and Conservation in the Tandilia System in the
Southern Pampas of Argentina. Conservation & Society, 20(4).

Dereniowska, M., & Meinard, Y. (2021). The unknownness of biodiversity: Its value and ethical
significance for conservation action. Biological Conservation, 260, 109199.

Drechsler, M., Wétzold, F., & Grimm, V. (2022). The hitchhiker's guide to generic ecological-
economic modelling of land-use-based biodiversity conservation policies. Ecological
Modelling, 465, 109861.

Dubbert, C., Abdulai, A., & Mohammed, S. (2023). Contract farming and the adoption of
sustainable farm practices: Empirical evidence from cashew farmers in Ghana. Applied

Economic Perspectives and Policy, 45(1), 487-5009.

31



Duru, M., Therond, O., Martin, G., Martin-Clouaire, R., Magne, M. A., Justes, E., ... & Sarthou,
J. P. (2015). How to implement biodiversity-based agriculture to enhance ecosystem
services: a review. Agronomy for Sustainable Development, 35, 1259-1281.

Fahrig, L., Baudry, J., Brotons, L., Burel, F. G., Crist, T. O., Fuller, R. J., ... & Martin, J. L. (2011).
Functional landscape heterogeneity and animal biodiversity in agricultural
landscapes. Ecology Letters, 14(2), 101-112.

Fairweather, J. R. (1999). Understanding how farmers choose between organic and conventional
production: Results from New Zealand and policy implications. Agriculture and Human
Values, 16(1), 51-63. https://doi.org/10.1023/A:1007522819471

Fischer, A., & Young, J. C. (2007). Understanding mental constructs of biodiversity:
Implications for biodiversity management and conservation. Biological Conservation,
136(2), 271-282

Feger, C., & Mermet, L. (2022). New business models for biodiversity and ecosystem management
services: action research with a large environmental sector company. Organization &
Environment, 35(2), 252-281.

Flohre, A., Fischer, C., Aavik, T., Bengtsson, J., Berendse, F., Bommarco, R., ... & Tscharntke, T.
(2011). Agricultural intensification and biodiversity partitioning in European landscapes
comparing plants, carabids, and birds. Ecological Applications, 21(5), 1772-1781.

Forbes, H., Shelamoff, V., Visch, W., & Layton, C. (2022). Farms and forests: evaluating the
biodiversity benefits of kelp aquaculture. Journal of Applied Phycology, 1-9.

Frank, D. M. (2021). Disagreement or denialism? “Invasive species denialism” and ethical
disagreement in science. Synthese, 198(Suppl 25), 6085-6113.

General Statistics Office of Vietnam (2019). Socio-economic situation in the third quarter and nine

months of 20109. Available at https://www.gso0.gov.vn/en/data-and-

32


https://www.gso.gov.vn/en/data-and-statistics/2019/10/report-social-and-economic-situation-in-the-3rd-quarter-and-the-9-months-of-2019/

statistics/2019/10/report-social-and-economic-situation-in-the-3rd-quarter-and-the-9-

months-0f-2019/. Accessed: 28 December 2022

Giorgi, A. (2009). The descriptive phenomenological method in psychology: A modified
Husserlian approach. Duquesne university press.

Guest, G., Namey, E., & McKenna, K. (2017). How many focus groups are enough? Building an
evidence base for nonprobability sample sizes. Field Methods, 29(1), 3-22.

Hagger, V., Waltham, N. J., & Lovelock, C. E. (2022). Opportunities for coastal wetland
restoration for blue carbon with co-benefits for biodiversity, coastal fisheries, and water
quality. Ecosystem Services, 55, 101423.

Herzon, 1., & Mikk, M. (2007). Farmers’ perceptions of biodiversity and their willingness to
enhance it through agri-environment schemes: A comparative study from Estonia and
Finland. Journal for Nature Conservation, 15(1), 10-25.

Herzon, 1., Birge, T., Allen, B., Povellato, A., Vanni, F., Hart, K., Redley, G., Tucker, G.,
Keenleyside, C., Oppermann, R., Underwood, E., Poux, X., Beaufoy, G., & Prazan, J.
(2018). Time to look for evidence: Results-based approach to biodiversity conservation
on farmland in Europe. Land Use Policy, 71, 347-354.

Hoa, V. Q., Hai, N. M., Huy, N. D., Van Quang, T., Phip, N. T., Tan, B. N., Hai, V. T., Khanh, N.
D., Duc, N. A., Tuan, P. A,, Loc, N. V., & Vien, T. D. (2020). The vegetable and flower
production in the Central Highlands of Vietnam: Current status and perspective
strategies. Vietnam Journal of Agricultural Sciences, 3(4), 771-783.

Irungu, C., Mburu, J., Maundu, P., Grum, M., & Hoeschle-Zeledon, 1. (2007). Analysis of markets
for African leafy vegetables within Nairobi ant its environs and implications for on-farm
conservation of biodiversity. International Journal of Humanities and Social Science,

1(8), 198-257.

33


https://www.gso.gov.vn/en/data-and-statistics/2019/10/report-social-and-economic-situation-in-the-3rd-quarter-and-the-9-months-of-2019/
https://www.gso.gov.vn/en/data-and-statistics/2019/10/report-social-and-economic-situation-in-the-3rd-quarter-and-the-9-months-of-2019/

Jaeger, S. R., Harker, F. R., & Ares, G. (2023). Consumer insights about sustainable and ‘beyond
organic’agriculture: A study of biodynamics in the United Kingdom, Australia, Singapore,
and Germany. Journal of Cleaner Production, 401, 136744.

Jones, S. K., Sdnchez, A. C., Beillouin, D., Juventia, S. D., Mosnier, A., Remans, R., & Carmona,
N. E. (2023). Achieving win-win outcomes for biodiversity and yield through diversified
farming. Basic and Applied Ecology, 67, 14-31.

Junge, X., Jacot, K. A., Bosshard, A., & Lindemann-Matthies, P. (2009). Swiss people's attitudes
towards field margins for Dbiodiversity conservation. Journal for Nature
Conservation, 17(3), 150-159.

Karlsson, M., & Edvardsson Bjornberg, K. (2021). Ethics and biodiversity
offsetting. Conservation Biology, 35(2), 578-586.

Kelemen, E., Nguyen, G., Gomiero, T., Kovacs, E., Choisis, J. P., Choisis, N., Paoleti, M. G.,
Podmaniczky, L., Ryschawy, J., Sarthou, J-P., Herzog, F., Dennis, P., & Balazs, K.
(2013). Farmers’ perceptions of biodiversity: lessons from a discourse-based deliberative
valuation study. Land Use Policy, 35, 318-328.

Kehinde, T., & Samways, M. J. (2012). Endemic pollinator response to organic vs. conventional
farming and landscape context in the Cape Floristic region biodiversity
hotspot. Agriculture, Ecosystems & Environment, 146(1), 162-167.

Khan, S. A. R,, Yu, Z., & Umar, M. (2021). How environmental awareness and corporate social
responsibility practices benefit the enterprise? An empirical study in the context of
emerging economy. Management of Environmental Quality: An International
Journal, 32(5), 863-885.

Lecuyer, L., Alard, D., Calla, S., Coolsaet, B., Fickel, T., Heinsoo, K., Henle, K., Herzon, 1.,

Hodgson, 1., Quetier, F., McCracken, D., McMahon, B. J., Melts, I., Sands, D., Skrimizea,

34



E., Watt, A, White, R.,, & Young, J. (2021). Conflicts between agriculture and
biodiversity conservation in Europe: Looking to the future by learning from the past.
In Advances in Ecological Research (Vol. 65, pp. 3-56). Academic Press.

Lee, G., Suzuki, A., & Vu, H. N. (2019). The determinants of detecting veterinary drug residues:
Evidence from shrimp farmers in Southern Viet Nam. Aquaculture Economics &
Management, 23(2), 135-157.

Mace, G. M., Norris, K., & Fitter, A. H. (2012). Biodiversity and ecosystem services: a
multilayered relationship. Trends in Ecology & Evolution, 27(1), 19-26.

Marselle, M. R., Martens, D., Dallimer, M., & Irvine, K. N. (2019). Review of the mental health
and well-being benefits of biodiversity. Biodiversity and Health in the Face of Climate
Change, 175-211.

Maas, B., Fabian, Y., Kross, S. M., & Richter, A. (2021). Divergent farmer and scientist
perceptions of agricultural biodiversity, ecosystem services and decision-
making. Biological Conservation, 256, 109065.

Matita, M., Chirwa, E. W., Johnston, D., Mazalale, J., Smith, R., & Walls, H. (2021). Does
household participation in food markets increase dietary diversity? Evidence from rural
Malawi. Global Food Security, 28, 100486.

Namiotko, V., Galnaityte, A., Krisciukaitiene, I., & Balezentis, T. (2022). Assessment of agri-
environmental situation in selected EU countries: a multi-criteria decision-making
approach for sustainable agricultural development. Environmental Science and Pollution
Research, 29(17), 25556-25567.

Nemes, G., Reckinger, R., Lajos, V., & Zollet, S. (2023). Values-based territorial food networks’-

benefits, challenges and controversies. Sociologia Ruralis, 63(1), 3-19.

35



Nguyen, T. M., Le, N. T. T., Havukainen, J., & Hannaway, D. B. (2018). Pesticide use in vegetable
production: A survey of Vietnamese farmers’ knowledge. Plant Protection
Science, 54(4), 203-214.

Nguyen, X. P., Joty, S., Nguyen, T. T., Wu, K., & Aw, A. T. (2021, July). Cross-model back-
translated distillation for unsupervised machine translation. In International Conference
on Machine Learning (pp. 8073-8083). PMLR.

Noss, R. F. (1990). Indicators for monitoring biodiversity: a hierarchical approach. Conservation
Biology, 4(4), 355-364.

Paul, K. B., & Baindur, M. (2016). Leopold’s land ethic in the Sundarbans: A phenomenological
approach. Environmental Ethics, 38(3), 307-325.

Perlman, D. J., & Adelson, G. (2009). Biodiversity: exploring values and priorities in
conservation. John Wiley & Sons.

Peterson, H. H., Barkley, A., Chacdn-Cascante, A., & Kastens, T. L. (2012). The Motivation for
organic grain farming in the United States: Profits, lifestyle, or the environment?
Journal of Agricultural and Applied Economics, 44(2), 137-155. https://doi.org/DOI:
10.1017/S1074070800000237

Pimentel, D., Wilson, C., McCullum, C., Huang, R., Dwen, P., Flack, J., Tran, Q., Saltman, T., &
CIliff, B. (1997). Economic and environmental benefits of
biodiversity. BioScience, 47(11), 747-757.

Pham, H. N. T. (2017). Recovering bioactive compounds from fruit and vegetable
wastes. Recovering Bioactive Compounds from Agricultural Wastes, 81-99.

Ramli, F., Samdin, Z., Ghani, A. N. A.,, & Kasim, M. R. M. (2018). Factors affecting
users'perception towards conservation of biodiversity in matang mangrove forest reserve

(mmfr), Perak, Malaysia. International Journal of Business & Society, 19.

36



Rasool, R., Lone, G. M., Yaqoob, M., & Rasool, K. (2019). Biodiversity and microclimate
divergence of flea beetles in north Kashmir. Journal of Entomology and Zoology
Studies, 7(6), 311-315.

Raven, P. H., & Wagner, D. L. (2021). Agricultural intensification and climate change are rapidly
decreasing insect biodiversity. Proceedings of the National Academy of Sciences, 118(2),
€2002548117.

Redford, K. H., & Richter, B. D. (1999). Conservation of biodiversity in a world of
use. Conservation Biology, 13(6), 1246-1256.

Sagor, E. S., & Becker, D. R. (2014). Personal networks and private forestry in Minnesota.
Journal of Environmental Management, 132, 145-154.

https://doi.org/https://doi.org/10.1016/j.jenvman.2013.11.001

Sanderson, S. E., & Redford, K. H. (1997). Biodiversity politics and the contest for ownership of
the world’s biota. Last stand: protected areas and the defense of tropical biodiversity.
Oxford University Press, New York, 115-132.

Savari, M., Sheheytavi, A., & Amghani, M. S. (2023). Promotion of adopting preventive
behavioral intention toward biodiversity degradation among Iranian farmers. Global
Ecology and Conservation, 43, €02450.

Schmid, B., Schéb, C., Loreau, M., Hector, A., & Isbell, F. (2022). Biodiversity and ecosystem
services in managed ecosystems. The Ecological and Societal Consequences of
Biodiversity Loss, 211-231.

Schuit, P., Moat, J., Gole, T. W., Challa, Z. K., Torz, J., Macatonia, S., Cruz, G., & Davis, A. P.
(2021). The potential for income improvement and biodiversity conservation via specialty

coffee in Ethiopia. PeerJ, 9, e10621.

37


https://doi.org/https:/doi.org/10.1016/j.jenvman.2013.11.001

Shabanzadeh-Khoshrody, M., Azadi, H., Ahangarkolace, S. S., Fauconnier, M. L., Grahi¢, J., &
Sklenicka, P. (2023). Water shortage and optimal pattern of field cropping cultivation:
Addressing economic and environmental concerns in Qazvin Plain, Iran. Journal of
Cleaner Production, 399, 136512.

Shree, B., Kumar, S., Sharma, S., & Katoch, V. (2022). Functional significance of underutilized
high value cruciferous vegetables-an exotic gleam in the gloomy guise of their functional
importance. South African Journal of Botany.

Soini, K., & Aakkula, J. (2007). Framing the biodiversity of agricultural landscape: The essence
of local conceptions and constructions. Land Use Policy, 24(2), 311-321.

Soto Mas, F., Handal, A. J., Rohrer, R. E., & Tomala Viteri, E. (2018). Health and safety in
organic farming: A qualitative study. Journal of Agromedicine, 23(1), 92-104.

https://doi.org/10.1080/1059924X.2017.1382409

Srivastav, A. L. (2020). Chemical fertilizers and pesticides: role in groundwater contamination.
In Agrochemicals detection, treatment and remediation (pp. 143-159). Butterworth-
Heinemann.

Strang, V., & McLeish, T. (2015). Evaluating interdisciplinary research: a practical
guide. Durham University, Durham, UK.

The Anh, D., & Minh Chanh, N. D. (2015). Family farming and farmland policy in Vietnam:
current situation and perspective, FFTC Agricultural Policy Platform (FFTC-AP).
https://ap.fftc.org.tw/article/886

Thuy, L. N. T., Huu, L. T., & Thi, T. N. (2022). Phét trién kinh té tuan hoan trong ndng nghiép
hudng téi phat trién bén viing tai hai phong (Circular economy development in agriculture
towards sustainable development in Hai Phong). Tap chi Khoa hoc Cong nghé Hang hdi

(Journal of Maritime Science and Technology), 71, 99-103.

38


https://doi.org/10.1080/1059924X.2017.1382409

Van, V. (2021). Tao dien kien giup nong dan tim dau ra cho nong san (Create favorable conditions

for agricultural output). Available at https://cand.com.vn/Thi-truong/tao-dieu-kien-giup-

nong-dan-tim-dau-ra-cho-nong-san-i624180/ . Accessed: 20 February 2023

Van Hung, P., Macaulay, T. G., & Marsh, S. P. (2007). The economics of land fragmentation in
the North of Vietnam. Australian Journal of Agricultural and Resource Economics, 51(2),
195-211. https://doi.org/10.1111/j.1467-8489.2007.00378.x

VNA. (2022). Vietnam ready to mobilise all resources for national strategy on biodiversity.
VietnamPlus. https://en.vietnamplus.vn/vietnam-ready-to-mobilise-all-resources-for-
national-strategy-on-biodiversity/245710.vnp

Vidaller, C., & Dutoit, T. (2022). Ecosystem services in conventional farming systems. A
review. Agronomy for Sustainable Development, 42(2), 22.

Vermunt, D. A., Negro, S. O., Van Laerhoven, F. S. J., Verweij, P. A., & Hekkert, M. P. (2020).
Sustainability transitions in the agri-food sector: how ecology affects transition
dynamics. Environmental Innovation and Societal Transitions, 36, 236-249.

Warren, S. T., Grossman, J., & Cubbage, F. (2015). Grower communication networks :
information sources for organic farmers. Journal of Extension, 53(3).

Wezel, A., Vincent, A., Nitsch, H., Schmid, O., Dubbert, M., Tasser, E., Fleury, P., Stockli, P.,
Stolze, M., & Bogner, D. (2018). Farmers’ perceptions, preferences, and propositions for
result-oriented measures in mountain farming. Land Use Policy, 70, 117-127.

Zira, S., R60s, E., Rydhmer, L., & Hoffmann, R. (2023). Sustainability assessment of economic,
environmental and social impacts, feed-food competition and economic robustness of
dairy and beef farming systems in South Western Europe. Sustainable Production and

Consumption, 36, 439-448.

39


https://cand.com.vn/Thi-truong/tao-dieu-kien-giup-nong-dan-tim-dau-ra-cho-nong-san-i624180/
https://cand.com.vn/Thi-truong/tao-dieu-kien-giup-nong-dan-tim-dau-ra-cho-nong-san-i624180/

