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ABSTRACT

The increasing global challenge of fossil energy depletion is driving a crucial shift towards clean, renewable
sources like wind energy, with Vietnam, particularly Soc Trang province, recognized as a strategic region for its
development due to favorable wind conditions. However, this rapid expansion of wind power projects has raised
concerns about their significant impacts on local habitat, community health, and socio-economic activities,
necessitating comprehensive assessment to inform sustainable development policies. This study was conducted
in Vinh Chau town, Soc Trang province, focusing specifically on 60 randomly selected households whose land
was occupied by the Hoa Dong II Wind Power Plant. Data was collected through face-to-face household
interviews utilizing a two-part questionnaire, incorporating socio-demographic inquiries and a five-point Likert
scale to quantify perceptions of impacts. Socio-demographic analysis revealed that higher education and income
levels were significantly correlated with decreased negative awareness regarding wind power impacts, with
education being the most influential factor, indicating a greater acceptance of renewable energy benefits among
more educated individuals. Perceptions of environmental impacts demonstrated a positive correlation with
landscape changes and a significant negative correlation with noise from wind turbines, suggesting that concerns
about visual impact and noise prominently shape community awareness, while impacts on aquatic resources
were also noted. Regarding production activities, agricultural production was perceived to have little negative
impact, but both aquaculture cultivation and natural fisheries showed significant negative correlations with
community awareness, indicating concerns about the reduction of aquatic resources and impacts on cultivation.
The findings highlight systematic and coherent community perceptions consistent with broader renewable
energy studies, underscoring the critical need to integrate social-environmental factors into wind power project
planning to ensure sustainable development and enhance local community consensus.

Keywords: community awareness, socio-environmental impacts, sustainable development, Soc Trang -
Vietnam, wind power

BACKGROUND

Currently, the depletion of fossil energy sources is posing a major challenge to socio-economic development,
promoting the need to shift to clean, renewable and environmentally friendly energy sources. Among them, wind
energy is becoming an important development trend globally (Ministry of Industry and Trade, 2021). According
to the World Bank (2001), Vietnam - with its tropical monsoon climate - has about 8.6% of its territory assessed
as suitable for the construction of large-scale wind power stations. Soc Trang province, with its coastal location
and favorable wind conditions, has become a strategic locality for wind power development in the Vietnamese
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Mekong Delta (MD). As of year 2022, Soc Trang is the leading province in terms of the number and scale of
implemented wind power projects (GIZ, 2022).

The rapid increase in wind power projects has also dramatically changed the natural landscape and living space,
while causing significant impacts on habitat, economic activities, and the local ecological environment (General
Department of Environment, 2020). In that context, this study was conducted to comprehensively assess the
impacts of wind power projects on the local habitat, human health, and socio-economic sectors. This study are
expected to provide scientific and practical arguments for policy makers, state management agencies, and
businesses operating in the energy sector, thereby contributing to promoting the sustainable development of wind
power in Soc Trang province in particular and Vietnam in general.

METHODOLOGY

Study site

Vinh Chau town is a district-level administrative unit under Soc Trang province, located in the lower reaches of
the Bassac river, bordering the East Sea and belonging to the Southeastern coastal area of the MD (Figure 1).
With a coastline of about 54 km, this locality has favorable natural conditions for the development of marine
economic sectors and wind energy exploitation (Soc Trang People’s Committee, 2025). According to the 2024
Soc Trang Statistical Yearbook, Vinh Chau has an area 0f473.39 km? and a population of nearly 185,000 people,
of which the Khmer people account for over 50%, creating a diverse cultural character of the area (Soc Trang
Statistical Office, 2025). The town consists of 10 commune-level administrative units, including 4 inner-city
wards and 6 coastal communes. Residents here mainly live on agriculture production (i.e. red onion, white
radishes, etc.), and aquaculture cultavation (particular on white leg shrimp).

Figure 1. Study area in Soc Trang province, link to the MD map

Vinh Chau town has been approved by the Prime Minister to plan 18 wind power projects with a total capacity
of 1,435 MW, of which 16 projects have been granted investment policies by the Provincial People’s Committee
(Ministry of Industry and Trade, 2014). Wind power projects are concentrated along the coastal alluvial land of
7/10 communes and wards, stretching from Lai Hoa, Vinh Hiep, Vinh Tan, Lac Hoa, Hoa Dong to Vinh Hai
commune (Department of Industry and Trade, 2024). By early 2025, 7 wind power plants had been completed
and put into commercial operation in Vinh Chau town (Table 1).

Table 1. Information of 7 operated wind power plants in Vinh Chau town

No. Project Power capacity Investment cost Note
(MW) (billion VND)
1 | Hoa Dong Wind Power Plant 30 1.406 On land
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2 | Hoa Dong Il Wind Power Plant 72 3.168 On land
3 | Lac Hoa Wind Power Plant (phase 1) 30 1.120 On land
4 | Lac Hoa Wind Power Plant 30 1.587 On land
5 | Lac Hoa Il Wind Power Plant 130 5.657 On land
6 | Quoc Vinh - Soc Trang Wind Power Plant 30 1.420 On land
7 | Number 7 Wind Power Plant 30 1.456 At sea

(Source: Compiled from various sources)
Households interview

The structure of the questionnaire is divided into two main parts: (i) In the first part, the survey questions are
linked to socio-demographic attributes such as gender, age, education level and income of the respondents
(qualitative factors); (i) In the second part, a five-point Likert scale (Likert, 1932) is used in the questionnaire
to answer quantitative factors on the impacts of wind power projects. The questions are divided into two groups
of independent variables and dependent variables. The independent variables include: (i) group of variables of
perception of local habitat (LH), (ii) group of variables of perception of community health (CH), and (iii) group
of variables of perception of socio-economic activities (SE). All questions are proposed with five-scale Likert
answers: (1) Strongly disagree, (2) Disagree, (3) Neutral, (4) Agree, (5) Completely agree (Table 2).

Table 2. Measurement variables in the study

Code Measurement variables Assessment scale

Independent variables

Awareness of local habitat

LH1 Wild birds are affected and reduce 1 2 3 4 5
LH2 Aquatic resources are affected and reduced 1 2 3 4 5
LH3 Impact on infrastructure (electricity, water, roads, etc.) 1 2 3 4 5
LH4 Impact on surrounding landscape 1 2 3 4 5

Awareness of community health

CH1 Wind turbine activities cause noise 1 2 3 4 5
CH2 Wind power plant activities cause electromagnetic 1 2 3 4 5
CH3 Wind power plant operations affect children's health 1 2 3 4 5

Awareness of socio-economic activities

SE1 Impact on agriculture production 1 2 3 4 5
SE2 Impact on aquaculture cultivation 1 2 3 4 5
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SE3 Impact on fisheries 1 2 3 4 5
SE4 Impact on land values 1 2 3 4 5
SES Family members go to work/live elsewhere 1 2 3 4 5

Dependent variables

CA Community awareness on wind power projects 1 2 3 4 5

The households’ interview process is conducted in two steps:

o Pilot interviews: conducted on 10 households living around wind power projects in Vinh Chau town. The
results of the pilot interviews were tested using Cronbach’s Alpha to assess the reliability of the interview
questions. Then, the questionnaire is updated and ready for formal interviews.

o Formal interviews: randomly selected 60 households in Hoa Dong and Lac Hoa communes (Figure 2) whose
land was occupied for the construction of Hoa Dong IT Wind Power Plant. Interviews are typically carried
out face-to-face to household member aged 16 or above at respondents’ homes. The sample size was
determined according to the formula suggested by Yamane (1967), with a total number of affected
households of 141 and an allowable error of +10%.
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Figure 2. Survey sites in Vinh Chau town
Data analysis

Microsoft Excel 2021 is used to enter and store data recorded from the questionnaire and presented descriptive
statistics of the respondents.

The IBM SPSS Statistics 20 is used to statistics data on measurement variables that affect to local community
from wind power project. The used tools including the Cronbach’s Alpha reliability analysis to test the reality of
the questionnaire at pilot interview; the Pearson Product Moment Correlation test to examine the relationship
between socio-demographic factors and dependent variable, and to obtain the correlation between dependent and
qualitative variables; the Post Hoc multiple comparison test to identify the different from each factor within a
socio-demographic variable.

RESULTS
Effect of socio-demographics characteristics
Socio-demographics characteristics

Of the 60 interviewed households, all respondents had a secondary education level or higher, of which 7% had
a university degree. This shows that the great ability to receive and respond to the survey content of the research
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group (Figure 3). The average income of households in this study area was 4.02 million VND/person/month,
lower than the national average income per capita of 4.51 million VND/person/month for household in the rural
areas as recorded by the General Statistics Office (2025). This survey did not record any poor households which
are households with average income below 1.5 million VND/person/month according to the Government’s
norms (Official Gazette, 2021) in the study area. The main income source of households originates from
aquaculture cultivation with 58.6%, from agricultural production 30% and from fishing 11.4%.

Out of 60 respondents, there were unequal gender representations of about 65% males and 35% females. There
are 77.1% respondents have lived in the locality for over 10 years, reflecting a high level of actual understanding
of the socio-economic conditions and living environment in the local region, causal to improving the reliability
and representativeness of the collected data. The results on number of people in a household show that most
families live in a modern style of ‘2-generation nuclear family’ with a couple and two children, accounting for
70%. There are 30% of households with more than 4 people, and there may be grandchildren in the traditional
family style of “3 or 4-generation”.

@ Secondary school DOHighschool ®1.5-30mil.VND  [3.0-4.5 mil. YND
m College /Vocational school B University MA4.5 - 6.0 mil. VND B> 6.0 mil. VND

Figure 3. Education (left) and income (right) status of repondents
Correlation between socio-demographics characteristics and awareness on wind power project

The Pearson correlation analysis results showed that there were some notable relationships between socio-
demographic factors and the CA variable - representing people’s views on the impact of wind power projects on
the local community (Table 3). Within the demographic factors, the relationships between variables of education
and gender (r = 0.164), of education and income (r = 0.206), of gender and income (r = 0.014) showed weak
correlations and did not reach statistical significance.

Table 3. Correlations between demographic factors and dependent variables

Education Gender Income CA
Education 1 0,164 0,206 -0,328
Gender 0,164 1 0,014 -0,034
Income 0,265 0,014 1 -0,342
CA -0,328 -0,034 -0,342 1

The education factor had a negative correlation with the CA variable (r = -0.328) indicating that as the education
level increased, the level of community awareness on wind power projects tended to decrease. This relationship
is statistically significant at the 0.1 level. This result is similar to Ayodele et al. (2021), Zhang & Wu (2012), and
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Wolsink (2007) who found that people with higher education levels tend to support renewable power projects
because they are aware of the long-term environmental and clean energy benefits of these kinds of projects. On
the contrary, earlier study of Yoo & Kwak (2009) shows not statistically significance between education and the
willingness to pay for green electricity in Korea. Accordingly, individuals with good analytical skills tend to
assess impacts more cautiously, and demand transparency in operating processes, benefit sharing, and ensuring
social equity.

Specifically, the gender factor has a negative correlation with the CA variable (r = -0.034) and has not been
significant difference. While the income factor also has a negative correlation with the CA variable (r = -0.342),
but has been marked as statistically significant. As noted by Aldy et al. (2012) mentioned that the gender was
not statistically significant differences in the context of willingness to pay for clean energy in the United State.
In additional, Jayaraman et al. (2017), the group of financial variables tends to be negatively correlated with the
level of acceptance of new technologies such as solar energy, especially among the low-middle income group in
Malaysia.

In this study, education had the most significant influence on the community awareness on wind power projects,
the Post Hoc multiple comparison was tested to identify exactly which education groups differ from each other.
The result of Post Hoc testing (Table 4) shows that only one p-value is equal 0.09 and smaller than 0.1. It means
that there is significantly difference within two respondent’s education groups of high school and university.

Table 4. Post Hoc testing result of households’ education groups

m (J) Education Mean Std. Sig. 90% Confidence Interval
Education Difference (I-J) | Error
Lower Bound | Upper Bound

Secondary High school -.229 237 | .340 -.63 A7
school _ _

University 1.000 469 | .037 22 1.78
High school | Secondary school 229 237 | .340 -.17 .63

University 1.229" 454 | .009 A7 1.99
University Secondary school -1.000" 469 | .037 -1.78 -.22

High school -1.229" 454 | .009 -1.99 -47

Note: * The mean difference is significant at the 0.1 level
Respondents’ perceptions of observed variables
Local habitat awareness

The results of Pearson correlation analysis between the living environment LH variables and the CA variable are
presented in Table 5. Accordingly, the CA variable has a moderate positive correlation with the LH4 variable -
landscape environment (r = 0.379), showing that when the LH4 factor increases, the level of impact of the project
on the community also tends to increase. This result shows that the LH4 variable plays an important role and
significantly affects people’s awareness of the impacts of wind power projects.

In contrast, the CA variable has a weak negative correlation with variables LH2 - aquatic resources (r = -0.314)
and LH3 - infrastructure (r = -0.268), indicating that these variables receive certain attention in the awareness of
the community. While, the correlation between variables CA and LH1 (r = 0.026) is very weak, almost
statistically insignificant; in other words, the community has no specific awareness or is not interested in the
impact of the project on the winged animal group.
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Table 5. Correlation between local habitat variables and perceptions of wind power impacts

LH1 LH2 LH3 LH4 CA
LH1 1 0,558 0,028 -0,275 0,026
LH2 0,558 1 0,071 -0,500 -0,314
LH3 0,028 0,071 1 0,197 -0,268
LH4 -0,275 -0,500 0,197 1 0,379
CA 0,026 -0,314 0,268 0,379 1

This result is similar to the study by Bidwell (2013) which showed that public awareness of the local habitat
plays a role in regulating behavioral responses to wind energy projects. People tend to show more positive
attitudes when they perceive environmental factors to be transparently disclosed; conversely, if awareness of
environmental risks and pollution increases, the level of support from local community will decrease. Warning
about the impact of wind power project in mountain region of Quang Tri province, Hieu (2021) announced
during the construction process, rocks, and soil from the road above the village were pushed down and buried
many rice fields of the residents. Wind power development not only damages the land and gardens, greatly
affecting people’s lives; but also involves environmental issues, land acquisition, and land use conversion, which
are related to the long-term lives of the people. According to the report on the impact of wind power projects to
the environment, natural resources, and socio-economy of Quang Tri province (University of Science, 2023),
the main negative impacts of wind power projects occur during the project preparation and construction phases.
While the operation phase of wind power projects has many positive impacts, such as: reducing CO> emissions
by more than 100 times compared to conventional energy sources; changing livelihoods in a beneficial direction,
increasing revenue and creating jobs, developing tourism and accompanying services; contributing to improving
local infrastructure, especially the transportation network.

As proposed by Agut and Khanh (2018, cited from IFC), the environmental impact of a wind power project in
Vietnam can be assessed through the landscape aspect and visual impacts such as biodiversity, noise, flicker,
water quality. This study has assessed the landscape aspect, biodiversity, and noise (in 3.2.2 item). So, visual
impacts of wind power project such as flicker, water quality need to be considered in future studies.

Community health awareness

The results of Pearson correlation analysis between the CH variables and respondent’s assessment on the impact
of wind power projects to the community (CA) showed only one statistically significant relationship (Table 6).
Specifically, the CH1 variable had a negative correlation with the CA variable (r = -0.305), with statistical
significance at the 0.1 level. This shows that people with a high level of agreement with the CHI1 variable
assessed that wind power projects cause more noise and have a more negative impact on the community. In
contrast, variables CH2 and CH3 did not have a significant correlation with CA (r = -0.210 and -0.013,
respectively), indicating that local people perceived the wind power project to have no significant impact on the
CH2 - magnetic field, and on the CH3 - health of children in the area.

Table 6. Correlations between community health variables and perceptions of wind power impacts

CH1 CH2 CH3 CA
CH1 1 0,458 0,201 -0,305
CH2 0,458 1 0,369 -0,210
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CH3 0,201 0,369 1 -0,013

CA -0,305 -0,210 -0,013 1

In addition, considering the correlation within the same group of community health perception variables, the
results showed that CH1 and CH2 variables had a strong positive correlation (r = 0.458), and CH2 and CH3
variables had a significant positive correlation (r = 0.369). This reflects the close connection and consistency in
people's perceptions when responding to interview information about community health variables.

Regarding the impact of wind power on people’s health, there have been some reflections through the social
commentary channel including wind power project in the coastal areas of the MD such as Bac Lieu, Soc Trang,
Tra Vinh, Ca Mau (Hiep, 2024), in the Central Highland area such as Quang Tri (Truong, 2022). As a results, at
the 30th session of the National Assembly Standing Committee, Head of the Petition Committee request the
Government and the Prime Minister to assign relevant ministries and branches to urgently study the impact of
wind turbine blades and wind turbine noise to amend and supplement regulations on noise and safe distances of
wind turbine towers to minimize impacts on people’s lives and health (Hiep, 2024).

Socio-economic activities awareness

The results of Pearson correlation analysis show that there are some significant relationships between the socio-
economic activity variables and the CA variance - impact of the wind power project on the community (Table
7). Specifically, the SE1 variable has a positive correlation with CA (r = 0.446), indicating that people tend to
think that the wind power project has little negative impact on agricultural production. However, the SE2 variable
- aquaculture cultivation (r = -0.439) and the SE3 variable - natural fishes (r = -0.378) recorded a negative
correlation with CA, indicating that people consider the wind power project to reduce natural aquatic resources
as well as impact on aquaculture in the area. This result is consistent with the natural behavior of aquatic animals
(shrimp, fish, etc.). In nature, aquatic species are somewhat affected by construction works and tend to move
away from construction sites. Previous report by Nicholson and Huong (2022) mentioned about biodiversity
risks from the wind power project, including negative impact to native fish populations around wind farms within
the operation period.

While the group of farmed aquatic species is sensitive to the living space conditions, especially when they are
young. Bidwell (2013) pointed out that livelihood factors play a role in regulating behavioral responses to wind
power projects. People often show more negative attitudes when they perceive increased livelihood changes,
then the level of support for wind power projects will decrease. Similarly, Jayaraman et al. (2017) in Malaysia
noted that the group of variables of perceived social benefits is positively correlated with attitudes and behavior
of using solar energy.

Table 7. Correlation between socio-economic variables and perceptions of wind power impacts

SE1 SE? SE3 SE4 SE5 CA
SE1 1 -0,477 -0,674 -0,100 0,222 0,446
SE? -0,477 1 0,535 0,625 -0,191 -0,439
SE3 -0,674 0,535 1 0,419 -0,214 -0,378
SE4 -0,100 0,625 0,419 1 -0,115 -0,224
SES5 0,222 -0,191 -0,214 -0,115 1 0,154
CA 0,446 -0,439 -0,378 -0,224 0,154 1
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The variables affecting land value of SE4 and having family members move elsewhere to work of SE5 do not
have a significant correlation with CA, in other words, the wind power project does not affect these two variables.
The study site is in a rural area, so land value did not increase after the wind power project, although
infrastructure (bridges, roads, etc.) in the area has been improved. People have not moved elsewhere to work,
showing the stability of households’ livelihoods after the wind power project. This is also confirmed by the
research of Devine-Wright (2009), the reaction of local people is not only based on technical or economic factors,
but also influenced by community identity and emotional attachment to the place. These factors are often closely
related to each other, thereby forming complex reactions such as opposition, environmental concerns or reduced
trust in the project.

In addition, there are quite strong internal relationships between the production activity variables. Specifically,
the SE1 variable has a strong negative correlation with the SE3 variable (r = -0.674), the SE2 variable has a
positive correlation with the SE3 and SE4 variables (r = 0.535 and 0.625), and the SE3 variable has a positive
correlation with the SE4 variable (r = 0.419). All of these relationships are statistically significant at the 0.1 level,
indicating a strong connection between the variables in the respondents’ perception of the impacts of wind power
on socio-economic activities. The negative correlation between the SE1 variable and the remaining variables
reflects the logic of similarity: the more negative variable SE1 increase, the more trust and acceptance of
variables SE2 and SE3 decrease.

CONCLUSIONS

The study was conducted to assess the impacts of a wind power project in Vinh Chau town, Soc Trang province
on local habitat, community health, and socio-economic activities. The survey results of 60 households showed
that most of them had a general education level, working mainly in aquaculture and agricultural production.
Pearson correlation analysis showed significant relationships between perceptions of environmental impacts,
health, and production. Specifically, the living habitat variables had a positive correlation between impacts on
aerial and aquatic organisms, but a negative correlation with landscape changes. Health variables such as noise
and electromagnetic fields are closely linked, especially in the population concerned with children. Regarding
production, impacts on crops are negatively correlated with aquaculture and natute fisheries, reflecting the
difference in expectations and production reality. The results show that people’s perceptions are systematic and
coherent, and are consistent with domestic and foreign studies on community responses to renewable energy.
The study emphasizes the importance of integrating social-environmental factors into the planning of wind
power projects to ensure sustainable development and enhance local community consensus. Future research
should expand on these findings by investigating other potential visual impacts such as flicker and the effects on
water quality, which were not extensively covered in this assessment.
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