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Abstract: In the context of increasing interest in ecosystem-based adaptation (EbA), there remains a
paucity of discussion regarding the transition from perception to practice in aiding farmer households
to adapt to climate change (CC) while maintaining the provision of essential ecosystem services. Thus,
this study aims to explore policymakers” and local people’s perceptions, from thinking about the
implementation of EbA strategies to responding to CC in current and future agricultural production
and forestry in upland Thua Thien Hue province, Vietnam. This study has adopted the Model of
Private Proactive Adaptation to CC to investigate the perceptions of EbA among various administra-
tive and household levels through in-depth interviews and focus group discussion methods. Our
findings indicate a significant relationship between the perceptions and understanding of EbA among
policymakers and farmer households, and the adoption of EbA practices. Many EbA practices are
already well-established and have demonstrated their ability to enhance ecosystem services provision,
adaptation benefits, and livelihood and food security. These benefits are crucial for helping farmer
households to adapt to CC. However, current financial, technical, and market constraints hinder the
broader adoption of these practices. Therefore, to increase adaptive capacity to CC and upscale EbA
practices, EbA interventions must consider technical, financial, and market aspects. Furthermore,
it is essential to provide evidence from both scientific and practical perspectives and disseminate
information on EbA practices to encourage broader adoption by local farmers. In addition, supportive
policies from various departmental and agency levels are necessary for managers in the agricultural
and forest sectors as well as households to recognize EbA as a vital strategy for developing agriculture
and forestry in a manner that is sustainable and resilient to CC.

Keywords: ecosystem-based adaptation (EbA); smallholder perception; upland; agriculture forest;
Vietnam

1. Introduction

Agriculture and forestry are socio-economic activities particularly susceptible to the
effects of climate change (CC) [1]. These sectors represent a major component of the
economy that can experience significant and disruptive societal impacts due to CC, as
exemplified in Vietnam [2]. Numerous studies have demonstrated that alterations in rainfall
and temperature can profoundly affect crop production, animal husbandry, forestry, and
aquaculture [2-5]. The livelihoods of rural communities have been significantly impacted
by CC due to their reliance on agriculture, forestry, and natural resources [3,6]. Ethnic
minority communities in upland areas have been considered more vulnerable to CC due
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to living in remote areas, lower levels of education, limited access to formal financial and
informational services, and poorer transport connectivity compared to other areas [7].
These factors have contributed to a reduced adaptive capacity to current and future CC,
resulting in more vulnerable livelihoods [8].

In recent years, ecosystem-based adaptation to CC (EbA) [9,10] and natural-based
solutions [11] have been research topics that have attracted the interest and attention of
many scientists and international organizations around the world [9,10]. EbA is considered
an adequate strategy, for example in (i) areas of poor adoption of currently applied tech-
niques/methods, and (ii) areas with inadequate biodiversity, as it considers better social
and environmental aspects of efforts related to adaptation strategies [12,13]. EbA strate-
gies have many benefits and play important roles in social, environmental, and economic
aspects [14-16]. EbA can contribute to CC adaptation and mitigation in agricultural and
forestry practices. Underlying criteria to be considered as suitable for smallholder farmers
include: (i) ecosystem services provision; (ii) adaptation benefits; and (iii) livelihood and
food security [15,17,18]. Therefore, EbA is considered by government agencies as a suitable
solution in the current context in Thua Thien Hue province where CC has caused increasing
challenges to the livelihoods of rural people [4,19], especially in communities dependent
on natural resources such as forest resources [18].

Policymakers play a very important role in guiding development as well as proposing
long-term and sustainable policy interventions [17,18,20]. Therefore, policymakers’ percep-
tions have a decisive influence on instructions at lower levels in the field of agricultural
production [17,18]. Their perceptions will also affect attitudes and behaviors related to
institutions involved in managing, directing, and implementing agricultural development
strategies [21,22]. In addition, both formal and informal institutions play an important role
in building partnerships among different stakeholders, accelerating social networks that
enable effective cooperation between state actors and civil society, to improve capacities
and increase the benefits of adaptation [18,23]. Several previous studies indicate that the
CC adaptation decisions of smallholder farmers are driven by multiple stressors [24,25];
for example, the perceptions of adopters, contextual factors, and institutional factors [26].
Local people’s perceptions play an important role in deciding whether or not to adopt
agricultural and forest adaptation strategies in the climate context [19,27,28]. They make
their decisions based on their perceptions of the innovation and their own enablers and
barriers [25]. However, farmers’ perceptions of the use of ecosystem-based agricultural
and forestry techniques to adapt to CC are still limited due to the influence of many factors.
These include a lack of information provided by extension programs, low levels of educa-
tion, lack of access to CC information or agricultural technique radio programs, small farm
size or limited areas of land used for agriculture and forestry [29-31], as well as a lack of
sufficient evidence on the effectiveness of the application of EbA [9,15,32,33].

The perspectives of policymakers and local people are often not considered together
when studying EbA, especially regarding the interplay among economic, societal, technical,
environmental, and policy aspects. Very few studies exist, for example, on how policy-
making is shared between different governmental organizations and how this impacts the
process of adoption [34]. Moreover, critical questions remain about how the EbA percep-
tions of policymakers and local people are integrated into hierarchical, post-communist
states that are characterized by rigid bureaucracies with little or no accountability or trans-
parency, weak institutions, and tight controls over information [35]. There is some research
on the perceptions of EbA among policymakers in coastal Central Vietnam (e.g., [18]) and
the CC awareness of local people in the upland of Central Vietnam. However, little is
known about the relationship between the perceptions of policymakers and local people
about EbA, the benefits of EbA strategies in helping communities adapt to the threats of CC,
and how these changes may affect ecosystem services. Therefore, this study aims to explore
policymakers” and local people’s perceptions, from thinking to the implementation of EbA
strategies to responding to CC in current and future agricultural production and forestry in
upland Thua Thien Hue province, Vietnam. Specifically, the study focuses on answering
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the following questions: (i) What are the policies and programs that relate to EbA in upland
areas? (ii) How do policymakers and local people perceive EbA? (iii) What are the current
benefits of EbA practices in the agricultural and forestry sectors that contribute to commu-
nity resilience? (iv) What are the EbA practices that are employed by local communities as
CC adaptation strategies? It thereby makes an important contribution to understanding
how the EbA perceptions of policymakers and local people influence the implementation of
CC adaptation in order to improve farmers’ resilience, particularly in the context of natural
resource-dependent and marginalized upland communities in Vietnam.

Different theories have been deployed to understand the perceptions of farmers and
policymakers that influence their adaptive behaviors. The behavioral theories considered
include socio-cognitive and perceptual processes to identify the determinants of behav-
ior [36]. One comprehensive and effective approach was developed by Grothmann and
Patt (2005) [37] as the Model of Private Proactive Adaptation to CC (MPPACC) based on
the Protection Motivation Theory. This theory considered that subjective determinants
of adaptive capacity are important in determining a person’s ability to adapt as well as
identifying cognitive drivers of adaptive behavior in the context of CC [37]. The MP-
PACC included two aspects: (i) CC risk perception and (ii) adaptation appraisal. This
framework has become widely popular in research on CC adaptation [19,38,39] because
understanding perceptions of climate risks and experiences in handling CC is crucial for
further strengthening smallholder farmers’ efforts to manage the impact of climatic risks
and social vulnerabilities at both the individual and collective levels [19], which are often
ignored in traditional studies. Therefore, this research adopted the MPPACC with an
integrated set of indicators, including perceptions of EbA and the actions of households
and communities for CC adaptation. The participation of policymakers and local people in
this research was intended to not only help people and communities to better understand
their EbA through understanding their perceptions of EbA and CC knowledge as well as
their EbA practices, but also to collect assessments of their needs in identifying solutions to
improve livelihoods and enhance the resilience capacity to cope with and adapt to CC.

The structure of the paper is as follows: Section 2 outlines the methodological approach
that underpins the data collection and analysis for the study. The study’s results are
detailed in Section 3. Section 4 provides a discussion of these results, and Section 5 presents
the conclusion.

2. Methodology
2.1. Study Sites

This study was conducted in three upland communes, including Phong My, Thuong
Lo, and Hong Thuong, which are located in the Phong Dien, Nam Dong, and A Luoi
districts, respectively (Figure 1). The selection of these three communes was based on
different reasons. Firstly, there are recent studies [3,40] showing that CC has affected
livelihood activities and natural resources. Secondly, the local communities consist of
different ethnic minority groups who depend on forest resources for their livelihoods and
thus potentially exhibit different EbA strategies. Thirdly, the benefits from ecosystem
services are closely correlated with the communities’ resilience.

The three studied communes are representative of the upland communes of Thua
Thien Hue province. The people in the Hong Thuong (A Luoi district) and Thuong Lo
(Nam Dong) communes are mostly from the Co Tu ethnic minority, while the people in
Phong My (Phong Dien district) are mostly Kinh people. However, the selection of these
communes is not for comparison purposes but to better understand the diversity of the
ecosystems in the upland region. The ecosystems in the three communes include agricul-
tural ecosystems, home garden ecosystems, acacia forest ecosystems (production forests),
and community forest ecosystems. Therefore, the main livelihoods of these households in-
clude crop production with annual crops, livestock with buffaloes, cows, pigs, and poultry,
forestry (mainly acacia plantations and activities based on community forests), and fruit
trees in home gardens.
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Figure 1. Three studied sites in Phong My, Thuong Lo, and Hong Thuong communes. Source: Global
Digital Mapping Alliance (GDMA), Vietnam Open Development.

2.2. Methods
2.2.1. Research Approach

In this study, the pragmatic perspective with an exploratory approach was applied to
collect and analyze data, where a number of things remain open to allow for the findings
of previous interviews to guide the following interviews. This allows the research to
iteratively evolve in a direction that is most meaningful and relevant. Exploratory research
is generally applied in cases for which no or only sparse systematic knowledge exists [41],
and is often combined with a pragmatic perspective. It is an approach that can be used to
gain greater familiarity with a particular topic that is not clear or developed sufficiently
enough to enable conceptual distinctions or posit explanatory relationships prior to the start
of the research [42]. This approach has been chosen here as it fits well with the explorative
ambition to better understand the perceptions of EbA of policymakers and local people, as
well as the interplay between their perceptions in implementing CC adaptation.

2.2.2. Data Collection

Multi-methods, which combine different research methods to address a particular
research problem [43], were applied in this research. The multi-method research design
involves collecting and analyzing qualitative data in a single study in an attempt to investi-
gate a research problem more deeply [44]. There are various reasons why multi-method
research is employed by researchers. For example, certain methods do not provide sufficient
answers to the research questions, such as interviews which may be open to interpretation.
This approach is a variation of the principle of triangulation, where supporting evidence is
derived from independent sources.

The process to collect data followed two steps. In the first step, the University of
Agriculture and Forestry, Hue University, sent a request for permission to conduct the
survey to the relevant management agencies and survey subjects, such as the Department
of Agriculture and Rural Development and the People’s Committees of the communes.
In the second step, after receiving the consent of the relevant management agencies, the
survey was carried out according to detailed steps as follows: (i) the researchers introduced
the purposes, contents, and methods of information collection to the survey participants;
(ii) asked for consent to collect and use information from participants verbally through
voting, and 100% of participants agreed. Collected information was recorded in researchers’
books or computers and kept as documents throughout the data processing and research
completion process; (iii) conducted the survey; and (iv) summarized the collected informa-
tion with the survey participants to confirm that the information will ultimately be used
with the consent of all surveyed participants.
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Secondary data: Previous research reports, policy documents, academic papers, project
documents, and official documents relating to CC, sustainable techniques for agriculture
and forestry activities in the upland Thua Thien Hue province were collected. These have
been described as the strategies to develop agriculture in upland areas and scenarios for
agriculture and forestry activities as well as key government policies.

Primary data:

Group interviews were conducted, with policy actors in the agricultural and forestry
sectors who are responsible for CC adaptation at different administrative levels. At the
provincial level, there were four group interviews with the Department of Agriculture and
Rural Development of Thua Thien Hue province (DARD), the Department of Thua Thien
Hue Forest Management (FMD), the Thua Thien Hue Forest Protection and Development
Fund (FPDF), and the Thua Thien Hue Forest Owners’ Sustainable Development Asso-
ciation (FOSDA). Group interviews were also conducted at each district and commune.
Therefore, in total there were three group interviews at the district level and three group
interviews at the commune level.

For staff in the agricultural sector at province and district levels, the main interview
questions included: (1) To what extent do the Department of Agriculture and Rural Devel-
opment/Rural Development (DARD/Rudept) officials understand the EbAs? (2) What
programs /policies/projects have been implemented by DARD/Rudept related to CC
adaptation, land conversion, and restructuring of the agriculture sector? (3) What are the
antecedents to applying EbA at lower levels? (4) What are the achievements/ outputs
recognized from the implementation of EbA? (5) How do DARD/ Rudept plan to scale up
the use of EbA practices?

For staff in the forest sector at the province and district levels, the main interview
questions included: (1) To what extent do officials at the Forest Management Department
(FMD)/Forest Owners Sustainable Development Associations (FOSDA)/Forest Payment
Development Fund (FPDF), understand the EbAs in the forestry sector? (2) What pro-
grams/policies/projects related to EbAs in forestry and forest management have been
implemented by the FMD, such as sustainable forestry management, forest enrichment,
economic development under the canopy, and REDD+, FSC? (3) What are the antecedents
to applying EbA at lower levels? (4) What are the achievements/outputs recognized from
the implementation of EbA? How do the FMD/FOSDA /FPDF plan to scale up the use of
EbA practices?

For communal authorities, the main interview questions included: (1) To what extent
do the local authorities understand the EbAs? (2) What programs/projects related to forest
and agriculture ecosystems have been implemented at the commune level, such as the
program on sustainable forest management, economic development under the canopy,
restructuring agriculture production/fruit development, PFES, and Emission Reductions
Payment Agreement (ERPA)? (3) What are the antecedents to applying EbA in communes?
(4) To what extent does the EbA provide opportunities for local livelihood improvement?
What is needed to scale up the use of EbA practices in smallholder farming systems?

Focus group discussions were conducted with different households in villages in the
three surveyed communes. There were two group discussions for each commune: one
with forest-based group households, and one with agricultural-based group households.
Therefore, in total there were six focus group discussions with households. Each group
discussion took around 2-2.5 h and involved 8-9 households. The main interview questions
included: (1) What are the impacts/risks of extreme weather/environmental degradation
recognized by local communities? (2) What EbA interventions have been applied by local
communities? (3) To what extent does the local community understand the relevant policies
on EbA and take part in EBA-enabling activities? (4) What factors inhibit or facilitate EBA
activities adoption in the community? (5) What are the outputs of EbA activities recognized
by the community? (6) What need do people see for strengthened EbA activities?

In-depth interviews with different households (n = 14) in three surveyed communes
were also carried out to gather information related to research objectives. The checklist
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questions concern the topic in the focus group discussions but the questions focused on the
special case for each household to obtain an in-depth understanding and cross-check the
five topics in the focus group discussions.

2.2.3. Data Analysis

This research collected data related to CC, policies in CC and EbA issues, and EbA
practices in agriculture and forestry from the provincial to the farmer levels. Therefore,
during the data analysis process, the research focuses on exploring the differences in
perceptions about EbA of different levels, thereby understanding the applied EbA strategies
or agricultural practices in the form of EbA. The data were analyzed through three steps.
First, the content of the documents was analyzed by identifying the main events, policies,
and (political) decisions to reconstruct the adaptation policy development at different
levels. Second, the interviews were written down and recorded, when allowed by the
interviewees. The interviews were transcribed shortly after each interview. Third, we
clustered and prioritized these based on the research questions. Thematic clustering was
used to identify recurring issues in the data.

3. Results
3.1. Policies and Programs Related to EbA That Were Applied in Thua Thien Hue Upland Areas

In Vietnam, there are around 55 government policies, strategies, laws, and action plans
that relate to CC issues [45]. These include the National Strategy on CC for the period up to
2050 (issued as Decision No. 896/QD-TTg dated 26 July 2022 by the Prime Minister), which
aims to adapt effectively and proactively, reducing vulnerability, loss, and damage due to
CC and reducing greenhouse gas emissions according to the net zero emission target by
2050. It takes advantage of responding to CC to transform the growth model and improve
the economy’s resilience and competitiveness and is considered a fundamental orientation
for the development of policies, plans, and guidelines for implementing tasks to cope with
CC. In addition, the decision to promulgate the national plan to adapt to CC for the period
2021-2030, with a vision to 2050 (issued as Direction No. 1055/QD-TTg dated 20 July 2020
by the Prime Minister) is the strategy direction for implementing contents related to coping
with CC at lower levels. Based on the two decisions above, each province/city develops
an action plan to respond to CC appropriately for its specific conditions. In Thua Thien
Hue province, the action plan to respond to CC for the period 2021-2030, with a vision to
2050, was issued on 14 July 2021 (issued as Decision No. 1720/QD-UBND of the Chairman
of the Provincial People’s Committee). The goal of the plan is to improve the capacity of
management agencies at all levels and communities in the province to respond to CC, to
ensure sustainable development in the context of CC, and adjust policies, mechanisms, and
strategies associated with the green growth, adaptation to CC, and mitigation of greenhouse
gas emissions.

The interviews with different departments show that at the provincial level, most
policies demonstrate a multi-dimensional approach with the goal of green, ecological,
and sustainable agriculture. The policy contents have not yet directly mentioned or used
the term EbA, but the implications of strategies and plans for agricultural development
and responding to CC aim to protect the environment and the ecosystem and develop
sustainable livelihoods in the future. All agricultural development policies refer to and
address CC adaptation issues by prioritizing production activities to reduce emissions,
protecting the environment and ecosystems, and promoting organic and safe production
(Resolution No. 20/2020/NQ-HDND of Thua Thien Hue province dated 23 December
2020, stipulating several policies to encourage the development of agricultural production
and implement the restructuring of the agricultural sector of Thua Thien Hue province
for the period 2021-2025, and Resolution No. 30/2021/NQ-HDND dated 14 October 2021
amending and supplementing several articles of the resolution No. 20).

At the district level, two national target programs to support upland ethnic minority
communities (the 1719 program and the New Rural Program) are important programs
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in supporting (i) people to develop their livelihoods, especially in reducing poverty, and
(ii) people who are largely dependent on forest resources, through many activities in
agricultural development. The 1719 program especially is oriented towards activities
based on upland ecosystems such as afforestation, restoration, regeneration, planting
of medicinal plants under the forest canopy, garden economic development (renovating
mixed gardens or developing fruit trees), and agricultural production activities aimed at
being environmentally friendly and reducing the impact of CC. In addition, Decree No.
156/2018/ND-CP (issued as Resolution dated 16 November 2018) regulating payments
for forest environmental services is considered one of the most effective policies for the
protection and development of community forests, natural forests, and protected forests.
At the communal level, there have been no specific policies related to CC or EbA, but
mainly policies and plans that have been implemented and assigned from the provincial
and district levels to specific local conditions. For upland areas, the policies show a multi-
dimensional approach to support forest-dependent communities to be willing to participate
in forest protection and effectively use forest ecological services. A multi-dimensional
approach is indicated through the participation of many stakeholders in different aspects
of natural forest protection, including (i) the FMD, with project programs and research
on forest restoration and development, applying participatory technologies in monitoring
forest situations; (ii) the DARD, with pilot livelihood models to ensure food security and
quality of life for communities dependent on forests; and (iii) the FPDF, with different
activities that have related to the payment for forest environmental services. In particular,
with the support of local authorities, several forestry enterprises and non-governmental
organizations (the WWF, Cabi, USAID, IKEA, Scavi Pacific, and FOSDA) have invested
in and supported livelihood improvement for local communities, such as native tree
nurseries, livelihood models under the forest canopy, techniques in forest plantation, etc.
This includes the FOSDA organization, which provides advices and support for acacia
plantations following large wood acacia development (FSC), and connections to markets
to promote livelihood development for local people. Also, there are credit policies for
developing FSC that have been carried out at the household level.

At the district and commune levels, policies rarely mention issues of circular agricul-
ture and sustainable agriculture but mainly focus on using resource efficiency and adapting
to CC. Policies focus on solving each problem and mainly target the output of each activity,
such as growth, development, and productivity of crops and livestock. There are few pro-
grams and policies geared toward comprehensive, long-term, and systematic agricultural
development and ecosystem protection in the context of fluctuations in weather, climate,
market, and socio-economic conditions, as well as the degradation of local resources (land,
forest, water, labor, etc.).

3.2. Perceptions of Policymakers and Local People of EbA

Before exploring the perception of policymakers and local people of EbA, the study
explores the perceptions of different respondents on CC. All respondents were asked to
indicate if they had noticed any unusual changes in climate conditions and the extent
of observed CC and variability as perceived by occupation in the study area during the
last 10 years. All respondents from provincial to household levels perceived increasing
temperature, drought, landslides, changing rainfall patterns, unseasonal rain and floods,
and more rainfall in upland areas.

A farmer in Khe Trang village, in the Phong My commune, mentioned that “previously,
about 10 years ago, there were 4 different seasons here, now there are only 2 seasons left.
Nature is “terrible’ now and the temperature is ‘hot-tempered’, it rains continuously out of
season, floods are also out of season and very unexpected, and the weather is scorching
everything. Nowadays, every thunderstorm is accompanied by a tornado, unlike in the
past, the thunderstorms here were very ‘gentle’”.

The perception of EbA of management officials at the provincial and district levels
(Nam Dong and Phong Dien) indicated that they understand quite well what EbA is
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(Table 1). In policy documents, the term EbA has not been yet used. However, all the
interviewers understood EbAs as activities to protect the environment, prevent ecosystem
degradation and destruction, adapt to CC, and develop sustainability. Therefore, the
development orientation, plans, and resolutions issued related to agricultural production
toward green and sustainable agriculture, taking the ecosystem as the root of the process
of transformation and development. Only in the A Luoi district was the awareness and
perception of EbA among local management officials still quite limited, as they have
only recently transferred to their roles at the DARD. However, their understanding of
sustainable agricultural production is clear on topics such as integrated livestock—crop
systems, conservation tillage, using manure for crop production (particularly for vegetable
and fruit trees), and crop rotation or intercropping.

Table 1. Perceptions of the ecosystem-based adaptation to CC of different levels.

Level Examples of Statements from the Survey

EbA included different solutions for sustainable agriculture and
adapting to CC. Specifically, cultivation must take soil health or
soil nutrition as the foundation for any crop production, plant
breeding should be appropriate for the soil conditions, climate,
and ecosystem. Therefore, EbA can be understood as circular
agriculture to ensure sustainable development; towards green
agriculture, clean agriculture; and agricultural adaptation to CC
(results from focus group discussion at the provincial level).

Provincial

EDbA is an intervention to provide environmental services, such as
conservation, biodiversity management, and sustainable
development; to ensure benefits of CC adaptation, such as
improving plant/animal health, maintaining and increasing
productivity to cope well with CC, increasing ability to
adapt/cope and reducing pests or diseases caused by CC; and
ensuring stable livelihoods and food security such as developing
and diversifying income sources, using available resources,
reusing and making good use of locally available resources
(results from focus group discussion at district level).

District

The commune has never had any topics to discuss regarding EbA
adaptation strategies. Until now, the communal authorities and
agricultural staff never thought about that. Their main

Commune responsibilities are to carry out activities under the direction of
the district and provincial levels and to improve the income for
people in the commune (results from focus group discussion at
the communal level)

They do not know of EbA and never heard of it before (results

Household from in-depth interviews at the household level)

Sources: In-depth interviews and focus group discussion with official managers at all levels officials and house-
holds, 2024.

At the commune and household levels, the term EbA seemed to be completely new to
stakeholders and they had never heard it before. However, when asked about ecological
or natural agriculture, the commune-level officials heard, understood, and also directed
farmers in their commune to apply a small part of the techniques therein. An agricultural
officer in the surveyed communes indicated that “ecological agriculture is a part of organic
agriculture. Farming techniques must protect the surrounding ecosystem. For example,
to develop tourism activities in the Kazang spring, we must protect watershed forests,
planting crops must not use a lot of pesticides, and livestock production must protect the
environment by collecting or treating wastewater so that water in streams is clean”. The
results from the focus group discussions with staff at the communal level indicated that
Thuan Thien (nature) agriculture is rain-fed agriculture, planting or raising animals that
require little care and are suitable to the conditions and capacities of the farmers. For
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example, farmers raise local black pigs. These pigs only feed on vegetables and graze in
the garden, without vaccination or any disease treatments.

At the household level, the interviewed farmers were not aware of EbA, had never
heard of it, and did not know what EbA is. However, through in-depth interviews and
focus group discussions, they shared several stories about their experiences in agricultural
production with the implication that they have applied a part of agricultural techniques
towards sustainability and CC adaptation, particularly planting and protecting forests and
crop production.

3.3. Ecosystem-Based CC Adaptation Practices Used by Local Communities

The results from the focus group discussions at three levels indicated that the ecosys-
tems of the three studied sites are dominated by agricultural and forestry activities, with
monoculture hybrid acacia plantations currently accounting for the largest proportion.
However, there are also many agricultural and forestry practices that, as forms of EbA,
were used to adapt to CC in the study areas. As there are different perceptions and un-
derstandings of the meaning of EbA at different levels from agricultural managers to
households, agricultural and forestry practices as forms of EbA are different.

At the provincial level, the results of group interviews with different departmental
staff mentioned several EbA strategies in the agricultural and forestry sectors in upland
areas. These strategies are directional and directive as development orientation in agricul-
tural production and forest plantation. EbA strategies towards circular agriculture, green
agriculture, and clean agriculture for sustainable development are the cross-cutting strategy
and guide for all agricultural and forestry development solutions at lower levels.

The results in Table 2 show that many ecosystem-based strategies are applied /mentioned
by policymakers to adapt to CC in the study area. For the field of horticulture, solutions to
select plant variety structure, plant diversity, identify crops adapted to CC and ecosystem
change, as well as meet market needs, are key EbAs. Biosecurity and a low-emissions future
for animal farming are emphasized as two main EbA strategies for livestock production
in upland areas. For the forest sector, four EbA practices were mentioned and effectively
evaluated in developing FSC forest plantation and enriching the forest: (i) planting native
trees; (ii) rehabilitating the young native forest; (iii) maintaining and developing non-timber
forest products, including vegetables, under the forest canopy; and (iv) strengthening forest
projection through implementing sustainable forest development plan; and activities for
protecting the forest.

Table 2. Main EbA practices in the studied areas and their results.

Activities

Cultural and Social

EbA Practices Established Adaptive Function Site Applied Benefit Economic Biodiversity
Protection of sacred
Promotion of forest and worship,
non-timber . maintaining their belief Income from
. Protection of natural . .
products, promotion . in the forest, personal harvesting
. forests, protection s : .
of reforestation, N felling, materials from non-timber The abundance of
Integrated forestry against flood and Phong My, Thuong i .
create nursery and A forest for traditional forestry products,  flora and fauna in
management . reduction in Lo, Hong Thuong . co
native trees . . medical treatment PFES, Emission forest
X landslide risk, water . X
regeneration, forest ° Community reduction
. protection P
patrolling and communication, payment
protection interaction, and
collaboration.
Prolong business Protection of Networking /producer-
circle of acacia, forestry consumer interlinkages Hich income for
Forest Stewardship alternative environment, (farmers-FOSDA-IKEA), & .
. . Ny . . Phong My, Thuong - selling FSC timber .
Council (FSC)-based  technique applied in Protection against perception of long-term o/ 100, Not avaiable
. N . Lo, Hong Thuong £ (20-40% 10%
forestry production forest production, flood and reduction benefits, and awareness .
e . A . selling up)
maintain the in landslide risk, of environmental
vegetation water protection protection.
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Table 2. Cont.
EbA Practices E‘:g;;{:;if: d Adaptive Function Site Applied Cultur;i;ggtSocml Economic Biodiversity
Increase coverage
Intercroppin, and minimize runoff Increasin,
cassava (OF Eplgnd to limit soil erosion economicg
rice, maize, bean, or and washing away, Phong My, Hong efficiency per unit
iversification . . . soil fertili uon; ot avaiable AR ot avaiable
Diversificati ol i e il fertility Thuong N iabl A N iabl
pme?)}isn‘:a tlir:)ralcaaa protection. Yield Thuong Lo ° irclzlrelavs?rtgn/
gardening stability in household income

more variable
climates

New rice production
techniques applied

Three reduction,
three gains model

Yield stability in
more variable
climates, reducing
the risk on soil
fertility, saving
inputs and water
resources, reducing
emissions

Phong My, Thuong
Lo, Hong Thuong

Not avaiable

Increasing
economic
efficiency per unit
of cultivation,
increasing
household income

Not avaiable

Converting land for
low rice
productivity into
fruit trees and others

Increasing
economic

Converting acacia Yield stability in efficiency per unit
Land conversion land to ot}g1er tree more variable Phong My Not avaiable of cult}ilvg tion Not avaiable
models such as fruit climates increasing '
trees (green pumelo, household income
oranges) or
cinnamon
Integrating . Making use of
. vegetables/ fruit . Agrl;ultural indigenous practices
Integrated farming trocs, livestock circulation model, Hong Thuong, (offering high quali Increase resource
system / ’ sustainable use of Thuong Lo g high quality use efficiency

aquaculture, and
forestry (VACR)

resources

and safe foods for
market)

Source: Field survey, 2024.

For farmers at the household level, the survey results show that, at the research sites,
farmers applying forms of EbA focus on two sectors. Firstly, the forms of EbA related
to forest ecosystems include (i) community forest management in household groups and
at the community level, and forest management in protected and conservation forest
areas; (ii) planting large timber forests following FSC certification; (iii) planting medicinal
plants and non-timber forest products under the forest canopy, and planting additional
native trees to enrich the forest; and (iv) ecotourism. Secondly, EbA forms related to
agricultural ecosystems include (i) rice production with three increases and three decreases
(reduce the amount of seeds sown, reduce the amount of pesticides, reduce the amount of
nitrogen fertilizer; increase rice yield, increase rice quality, and increase economic efficiency);
(ii) crop rotation/intercropping; (iii) diversity of crops per unit area; (iv) agroforestry
(focusing on renovating mixed gardens); and (v) some sustainable and organic agricultural
techniques. The various forms of EbA practices are typical for mountainous communes
and are commonly adopted by farmer households.

Some forms of EbA are successful and local people have continued to apply them,
such as crop rotation/intercropping, and renovating mixed gardens to develop fruit trees
combined with livestock raising. However, “the model of growing medicinal plants or
NTFPs under the forest canopy is an appropriate model, as the implementation process has
not been really successful because of the lack of connection with the market, the process
to select/survey planting areas is still too sketchy, and the seedlings are not guaranteed
quality” (a farmer in the Huong Thuong commune). The seedlings are not readily available
and are often of poor quality, and most farmers received support for seedlings, such as
millennium bale and wild ginger, that are already abundant in the forest. Members of
this group said that these young plants are naturally available in their community forests
and there is no need to plant them (the opinion of local people in Thuong Lo and Phong
My). Moreover, the market is unstable, and the price of these products fluctuates and the
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collectors or wholesalers buy small amounts at a low price. Therefore, local people have
low motivation to invest in this form of EbA.

A variety of livelihood models have been piloted and transferred by DARD and
agricultural staff at the commune level to households. However, there has not been an
overall assessment of the sustainability of these models, any assessment of the conditions for
maintaining and replicating these models, nor any consideration of risks related to climate
and markets. Most models have not been connected to the product value chains and the
markets. Therefore, the products are difficult to market, leading local people to gradually
abandon them and switch to other production models. The ecotourism model is considered
to have a large potential for EbA in terms of biodiversity, income diversification, and
cultural and customs conservation. However, this EbA requires comprehensive livelihood
resources, especially land in terms of area, topography, and geography; financial resources
(high investment cost); and human resources (labor, knowledge, and experience).

The results from group discussions, household interviews, and group interviews
showed that one of the challenges with acacia growing activities in general and FSC in
particular is the issue of animal husbandry. In the context of limited land resources, livestock
development is the most suitable livelihood strategy. However, the lack of particular
planning and organizational mechanisms for livestock development leads to many negative
economic and social impacts. Cow raising is the activity with the most potential, but has
been perceived as posing serious threats to crops/tree plantations, especially for rice and
acacia. The results from the in-depth interviews with households show that many acacia
plantations were damaged, and local people had to replant and invest in building fences.
However, many households could not afford to build fences and had to leave their land
vacant. Therefore, in some cases, many households saw buffaloes and cows destroying
their acacia areas, so they used machetes to cut off the legs of the buffaloes and cows,
causing many cases of conflict in the community.

3.4. The Benefits of EbA Agricultural and Forestry Practices in the Community Resilience

One of the most important factors in considering EbA agricultural and forestry prac-
tices for local people to apply and maintain is the benefits of these practices, especially
in enhancing community resilience. Based on the framework used to understand EbA
practices, three benefit dimensions are considered, including ecosystem service provisions,
adaptation benefits, and livelihood and food security.

Regarding ecosystem service provision, according to agricultural staff at all levels, EbA
practices in the forest sector clearly show their contribution to the conservation, restoration,
and sustainable management of ecological functions and processes of carbon sequestration,
water infiltration, and restoration of soils. For the household level, the ecosystem service
provision of EbA practices is understood in more detail in specific aspects. Payments
for forest environmental services (PFES) and carbon credits are two of the benefits that
people in the community perceive most clearly that EbA practices in forest sectors have
brought to them. EbA practices in the fields of forest protection, management, and forest
planting/caring are considered meaningful in ecosystem service provision, increasing forest
reserves, and incomes. According to the results of group discussions at the household
level, forests regulate local temperature extremes by providing shade, blocking searing
winds, and trapping warmth. Forests especially assist in limiting erosion and preventing
landslides (and soil runoff by buffering the direct impacts of heavy rainfall). Natural forests
improve the quality and quantity of water in springs to provide for agricultural activities
and community/ecosystem-based tourism. Participants who participated in community
forest management agreed that natural forests will become a key issue for ecosystem
biodiversity in the future and bring environmental services to local people through carbon
certification services and PFES. In addition, the importance of ecosystem service provision
from home gardens differs from those provided by other agroecosystems.

Regarding adaptation benefits, the respondents at all levels indicated three benefits,
including (i) crop and livestock productivity improvement, (ii) reduction in climate risk on
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crop and farming systems, and (iii) reduction in crop pests and disease incidence. However,
at the commune and household levels, respondents perceived benefits (i) and (ii) as the
most important benefits gained from implementing EbA practices in the agricultural sector
to resist CC impacts. The results from interviewed households at the three surveyed
communes show that the adoption of the new rice production techniques with three
increases and three decreases (reduce the amount of seeds sown, reduce the amount
of pesticides, reduce the amount of nitrogen fertilizer; increase rice yield, increase rice
quality, increase economic efficiency) indicated that yield stability in more variable climates
has reduced the risk to soil fertility, saved inputs and water resources, and especially
reduced carbon emissions. Crop rotation, integration of crops, and renovating mixed
gardens are perceived to improve crop productivity and reduce crop pests, creating income
diversification that has led to reduced risks.

In the forest sector, integrated forest management and FSC-based forest production
have supported sustainable development not only for the forest sector but also for other
sectors such as agriculture and tourism. Forest protection activities, through the responsi-
bilities of household groups or communities, have contributed to protecting natural forests,
protective forests, as well as virgin forests. All the agricultural officers of the province and
three districts mentioned that participating in forest management and protection models as
well as enriching natural forests contributes to environmental protection, flood and land-
slide risk reduction, and water protection. Besides this, EbA practices in the forest sector
have also decreased risks from uncertainties in CC and markets by promoting non-timber
products, reforestation, creating a nursery and regenerating native trees, as well as forest
patrolling and protection.

Regarding livelihood and food security improvement, improving local income is the
best benefit that EbA practices bring to the community. The hybrid acacia plantations,
through developing FSC forest plantations and enriching the forests in the study sites,
have created many benefits, improved small farmers’ livelihoods, and provided enhanced
environmental values in rural landscapes. The acacia plantations generate employment,
both with the plantations and in associated value-adding activities. Therefore, farmers’
incomes have gradually stabilized, ensuring food security throughout the year. In addition,
local people have applied EbA strategies related to forest protection and management,
which highly contribute to ensuring that natural forests are better protected and developed.
Therefore, in the study sites, non-timber forest products from natural or community forests
(protected forests) also provide food, income, and traditional medicines. Cash income
from the sale of non-timber forest products is highly variable from sources such as honey,
bamboo shoots, rattan, banana flowers, and vegetables. Cultivation-related EbA strategies
play a very important role in ensuring food security and diversifying local income sources
for local people.

According to the vice-chairman of the Hong Thuong commune, “EbA practice with
three reduction-three gain technique in rice production is an EbA that brings not only food
security and reduced production costs but also saves water and protects the environment.
In the context of the fact that agricultural lands are under threat of losing the ability to
maintain sufficient production for an expanding population in food-deficient commune, the
three reduction-three gain rice production model maintains a crucial role in the commune’s
food security and provides a foundation for economic and social stability”.

Annual crops, including maize and cassava, not only contribute to the income source
of farmers but also the cultivation of maize and the residuals of these crops are important
fodder sources to animals. More broadly, crop products play a central role in the livelihood
of growers. In particular, poorer households depend almost entirely on agricultural prod-
ucts for both food and cash to buy other necessary items. In the study sites, home gardens
are important for bringing a stable income to local people. The survey informants agreed
that their home gardens not only provide an income source from fruits but also offer a
wide range of rewards for the gardeners, providing a large return in terms of ecosystem
services and cultural integrity. Immediate access to fresh food, quality control of the food
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grown, positive environmental impacts, erosion control, enjoyment, and family satisfaction
are recognized as significant benefits by the informants and agricultural staff as well as
managers at different levels.

Agricultural production must be increased in the future to meet the food and feed
demands of rising human populations. Therefore, increasing livestock production is also
considered a component of farming systems in upland areas. However, livestock activities
have not yet developed and invested in the upland areas. So, the benefits from these
activities are not clear for the livelihoods of local ethnic people, or their environment
and society.

4. Discussion

The findings of this study show that policies related to EbA in the agricultural and
forestry sectors are diverse in terms of economic, social, and environmental development in
general, and in terms of agricultural development toward green growth and sustainability
in Thua Thien Hue province in particular. Although “the concepts of EbA” were not
mentioned in the ongoing policy documents, the implications of EbA concepts have been
recognized and clearly understood by policymakers and state authorities in the agricul-
tural and forestry sectors at different levels, particularly the provincial and district levels.
However, the understanding of EbA concepts among commune-level officials and at the
household level is still very limited. Most farmers adopt these concepts quite extensively
when the meaning of EbA is explained. We show that there are agricultural and forestry
practices in the forms of EbAs that have been adopted by farmers. Beyond providing
income, livelihood benefits include resilience to food scarcity, ecosystem service provision,
and adaptation of agricultural and forestry EbA practices to CC, bringing more security to
local people in the present and future.

Perceptions of EbA have positively influenced the adoption of sustainable techniques
in agriculture [18,46]. We found that the EbA perception of provincial officials is at a macro
level, therefore EbA strategies are also macro-level and common to the agriculture and
forestry sectors, which are the main livelihood activities of farming households in the
research sites. Perceptions are shown through their methods and approaches when imple-
menting activities. This is consistent with the numerous earlier studies on understanding
EbA perceptions or ecosystem services in the agriculture and forestry sectors [9,12,13,47-49].
Understanding perceptions of EbA in the agricultural sector is essential for more reliable
and qualitatively higher environmental decision-making by policymakers [15]. This study’s
results clearly show that understanding and perceptions of EbA can inform courses of
action to improve conservation and governance at scales ranging from household initia-
tives to provincial policies. Each stakeholder in the process of adopting or not adopting
adaptation strategies depends largely on their perception and attitude in terms of risks and
benefits. In addition, in Vietnam, in the context of the market economy, economic factors
are always considered in EbA strategies in addition to environmental and social factors.
Therefore, the MPPACC framework in this study is considered suitable to understand the
views of stakeholders on EbA, thereby stakeholders will have a direction for adaptation in
the present and the future, particularly in the climate change impact context.

Farmers’ perceptions and adoption of EbA strategies in agricultural production and
forestry depend on what they perceive to be the benefits of these strategies [20,48]. Our
findings indicate that much more can be gained by demonstrating the benefits of EbA
practices, particularly economic benefits that can support and bring to local people. In
addition, environmental benefits, especially environmental services provided to local
people, are extremely important in promoting the adoption of EbA strategies into practice.
This result is completely consistent with previous studies related to EbA strategies on
ecosystem-based tourism that have been implemented [11,50]. In addition, the results
also show a continuous process of social learning between different farmers and between
agricultural extension staff and farmers about how to promote the adoption and application
of EbA strategies in practices in the long term. Most of the farmers indicated that the lack of
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knowledge of EbA and disconnected social networks are major barriers to increasing their
perception of EbA, as well as the process of adoption and adaptation. The provision of tailor-
made courses and training, as well as mediated communication between peers, friends,
neighbors, and cooperatives, particularly agricultural managers in orientation development,
will increase perceptions and knowledge, and improve their adaptive capacity as well as
resilience. However, a word of caution is needed: despite learning and provision support
from outside stakeholders, not all or any learning or provision will lead to promoting the
adoption and application of EbA strategies or increasing community resilience. When
poorly designed and/or supported, it could even have the opposite effects.

From the perspective of agricultural managers, who are policymakers in the agri-
cultural sector, EbA strategies are “guiding principles” at the macro level, directing and
orienting development based on a clear understanding and knowledge of EbA. However,
local farmers, who are the direct implementers of these policies/strategies, perceived EbA
as practical applications at the micro-level. Most of the EbA strategies mentioned by local
people in this study can be trained, guided, and directed by superiors, such as agricultural
staff from DARD, NGOs, or agricultural extensions. However, some EbA practices stem
from the needs and perceptions of the farmers who implement them on the ground. For
example, district agricultural staff introduce and build models of crop conversion towards
sustainability and adaptation to CC, which are widely adopted by farmers.

Although farmers and communities are familiar with and use some EbA practices,
new EbA practices and model replacement crops often do not adapt well to CC. Raising
awareness at all departmental levels about the applicability and long-term effectiveness of
EbA strategies is crucial. Further efforts are needed to integrate these strategies into agri-
cultural policies to enhance community resilience against various challenges, particularly
CC and market fluctuations. This integration can contribute to the broader sustainable and
green development goals of the province and locality. However, support from external
sources, including domestic organizations and NGOs, often overlooks critical factors such
as economic conditions, socio-cultural aspects, and the motivations of farmers. Addressing
these elements is essential for the successful implementation of EbA practices [46,51]. Local
people’s motivation is one of the first factors that need to be considered when proposing to
implement a certain EbA strategy and can include economic motivation, cultural motiva-
tion, social motivation, or environmental motivation [18,52]. In reality, locally at the three
research sites, economic motivation is one of the decisive factors in changing awareness and
accepting, applying, and sustainably maintaining EbA when applied. Therefore, to improve
the success of EbA strategies in agriculture, the economic motivation of farmers should
be the first consideration [53]. According to results from previous studies [54,55], farmers’
willingness to apply EbA strategies and diversify these strategies is based on their economic
interests and their understanding of the market, as well as on the quality of their social
network and social communication [56]. Opportunities in the local market were found in
other studies to be a key driver of change in agriculture in developing countries [57]. The
application of EbA strategies does not only depend on making changes in agronomic prac-
tices and the attitudes of farmers but also on supportive functions provided by other farm
enterprises and institutions at both the micro and macro levels [58]. Therefore, increasing
community resilience to adapt to the impacts of CC and other challenges should not only
focus on technical or social and human interventions but also consider market interventions
to generate sufficient market access and fair and stable prices for products. In addition, it
needs to improve understanding and scientific evidence of the long-term effectiveness of
different EbA practices in enhancing the resilience of crops, livestock, farming systems, and
forestry sectors in the face of CC. The extension workers/agricultural staff should provide
more information on which EbA options are most appropriate for smallholder farmers
living in different socio-economic and agroecological contexts, such as upland areas. The
agriculture and forestry policies should promote incentives or actions to provide on and
off-site ecosystem services and help improve farmers’ livelihoods in the face of CC.
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5. Conclusions

This research on perceptions and practices of EbA in upland areas of Thua Thien Hue
province explores the understanding of EbA among policymakers in the agricultural and
forestry sectors at various administrative and household levels. It examines their EbA prac-
tices and their perceptions of the benefits derived from these practices. The results show a
good understanding of EbA among policymakers and farmer households on the co-benefits
of EbA, and the effectiveness of EbA practices is found to have a strong correlation with the
adoption of EbA practices. The perception of EbA in the agricultural and forestry sectors
offers an important opportunity to help policymakers provide appropriate directions in the
process of directing the implementation of policies/programs on agriculture and forestry,
helping households adapt to CC, improving livelihood and environmental co-benefits
while providing important perspectives from policymakers at all levels. Many practices
that qualify as EbA are already well-known and have proven to provide ecosystem services,
adaptation benefits, and enhanced livelihood and food security. These benefits help farmer
households to adapt to CC, but current financial, technical, and market constraints limit the
more widespread adoption of these practices among farmer households. To overcome these
challenges, further research and interventions should consider comprehensive aspects to
ensure that farmers can adopt EbAs when they clearly perceive the economic, social, and
environmental benefits that EbAs can bring to them. Therefore, key strategies to promote
EbA include: (i) EbA interventions have to consider both social and market aspects; (ii) pro-
viding evidence from both science and practice, as well as information on EbA options to
convince local people of the benefits of adopting EbA; and (iii) supportive policies from
different levels of departments and agencies that consider EbA as an important strategy for
developing agriculture and forestry towards sustainability and CC resilience.
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