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Abstract: Dam projects are inevitably accompanied by massive displacement and resettlement, which
imposes intricate social impacts on the host community. This study aims to investigate the social
impacts of dam-induced displacement and resettlement in China through a comparative case study
where both the control and experimental groups were investigated. Data were collected through
a mix of questionnaire-survey, archival files, and face-to-face interviews. The results show that
dam-induced displacement and resettlement was conducive to improving residence conditions and
facilitating the acceptance of rural cooperative medical insurance. But it had negative impacts on
employment, income level and income resource, and overall well-being. Implications for theory and
for practice are provided in the end.

Keywords: dam projects; displacement and resettlement; social impact assessment; comparative case
study; China

1. Introduction

By 2017, there were 58,519 dam projects in operation globally [1] and China had nearly half of
these projects [2]. Dams play an important role in accelerating economic, societal development and
improving public service quality by providing irrigation, flood protection, and hydroelectricity [3].
Although schedule delay and significant cost overrun of dam projects have been fiercely discussed [3-5],
a significant challenge facing the construction and operation of dam projects is the intricate social
impacts imposed on the host community [3-5]. Empirical studies found that dam projects may worsen
the living conditions of a significant number of people, especially those who are displaced.

One important aspect of the social impacts caused by dam projects is involuntary displacement
and resettlement [3,4,6]. It is estimated that there were approximate 40-80 million people who were
subjected to dam-induced displacement and resettlement from 1950 to 2000 [3,7]. The dam-induced
displacement and resettlement brought about considerable impacts on the societal stability and
livelihoods of the displaced people. Therefore, assessing social impacts caused by dam-induced
displacement and resettlement and mitigating the adverse social impacts would be of great importance
to dam project development in particular and sustainable development in general.

In order to assess the social impacts of dam projects, it is common to request for the respondents to
recall conditions before or after the displacement and resettlement. However, it appears to be difficult
to assess the social impacts that have resulted from a specific dam project given that host communities
are inevitably exposed to multiple interventions [8,9]. The limitation in the methodological issue
constitutes the gap in knowledge.
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The objective of this research was to compare the social impacts of dam-induced displacement and
resettlement before and after the development through a comparative case study. Comparative case
study was chosen where control and experimental groups were investigated. The use of comparative
case study could help to increase the reliability of the social impact assessment results. The social
impacts include the impacts on employment, income, consumption, recreation, residence conditions,
social network, social security, and well-being.

The remainder of this paper is organized as follows. Section 2 presents the literature review
of social impacts of dam projects, and dam-induced displacement and resettlement. The research
method of the comparative case study is shown in Section 3. It is followed by the elaboration of the
key results in Section 4. Discussion and implication for theory and practices are provided in Sections 5
and 6 respectively.

2. Literature Review

2.1. Social Impacts of the Dam Project

Social impact assessment provides decision-makers with proper strategies to cope with adverse
social impacts of the development projects [5]. It is common to examine the social impacts of dam
projects through a series of qualitative and quantitative indicators (see Table 1).

Table 1. Conceptual frameworks for assessing social impacts of development projects and dam projects.

Framework Social Impact Indicators Context References
Impoverishment risks Landlessness, joblessness, homelessness,

. T . . General development
and reconstruction marginalization, food insecurity, rorect [71
model morbidity, and social disarticulation, pro)
Sustainable livelihoods Human capital, natural capital, financial =~ General development [10]
framework capital, physical capital, and social capital ~project

People, community, culture, livelihoods,

Social framework for . . !
infrastructure, housmg, environment, and

General development

project land project
. Social cohesion, cultural knowledge and
Integrative dam . . . .
behavior, material culture, infrastructure, Dam project [11]
assessment model . .
income, wealth, and macro-impacts
Wealth analytical Material wealth; embodied wealth, and .
- Dam project [12]
framework relational wealth
Matrix framework on the Infrastructure, livelihood, and .
Dam project [13]

dam’s social impacts community

Several frameworks were proposed for assessing the social impacts of development projects
in general. Cernea (2000) summarized nine social risks facing project development: landlessness,
joblessness, homelessness, marginalization, food insecurity, increasing morbidity, loss of access to
common property resources, education loss, and social disarticulation [7]. DIFD (1999) provided a
sustainable livelihood framework, which comprised human capital, natural capital, financial capital,
physical capital, and social capital [10]. The sustainable livelihood framework was applied to assess
the livelihood changes in hydropower projects along the Mekong River [14]

There are also frameworks established for assessing dam projects in particular. Kibler et al.
(2012) developed an integrated dam assessment (IDAM) and divided socioeconomic impacts into
social cohesion, cultural knowledge, material culture, infrastructure, income, wealth, and macro
impacts [11]. They tested this model in the Lancang and Nu River Mainstream dams. Wang et al. (2013)
proposed a wealth analytical framework and applied it to the dam projects on the Upper-Mekong
River [12]. The framework comprised material wealth (e.g., farmland, house, livestock, cash crops etc.),
embodied wealth (e.g., agricultural skill, fishery and ferry, and business skill) and relational wealth
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(e.g., social infrastructure: social network, language, customs, physical infrastructure, transportation,
and healthcare). Kirchherr and Charles (2016), through examining research related to 217 dam projects,
developed a systematical matrix framework, which contained impacts on infrastructure (electricity;,
irrigation & water, flood control, roads & transportation), livelihood land and house (land & housing,
income & employment, health & nutrition), and community (social cohesion, cultural change) [13].
These three dimensions span across space (e.g., upstream, downstream), time (e.g., design, construction,
operation) and value (positive and negative).

Despite abundant research on the social impacts of dam projects [14], a commonly recognized
framework is absent [13]. One reason may be the high level of the complexity of dams’ social impacts,
which occur over time, space and value dimensions [13]. To assess the social impacts of dam projects,
studies often adopt differentiated assessment frameworks (see Table 2). For instance, Fearnside
(1999) investigated the Tucurui dam in Brazil through the framework of the displaced population,
downstream residents, indigenous people, health and economic distortion [15]. Tilt et al. (2009)
examined the Manwan dam projects and Lesotho Highlands water projects using the framework
based on the impact on the rural economy, transportation, housing, culture, health, and gender [16].
Egré and Senécal (2003) investigated the social impacts of Three Gorges Project in terms of the loss of
landmark associated with an ancient cult, the redistribution of contracted land, job conversion to the
nonagricultural sector in a rural area and living condition, reduction in social cohesion, the closure of
outcome factories in the urban area [6].

Table 2. Illustrative cases of social impacts of dam projects.

Case Social Impacts References

Human capital, natural capital, financial capital, physical

capital [171

Son La Hydropower Project

Rural area: the loss of cultural landmark and contracted land,
employment conversion to non-agriculture

Urban area: living condition, the closure of outcome factories,
reduced social cohesion

Three Gorges Project [6]

Health-related impacts, repercussions of new roads,
gender-related impacts, community relation, religious belief, [6]
lifestyle or quality of life

Ilisu Project

Displacement and subsequent of the population, the collapse
of the fishery in the downstream, the relocation and

Tucurui dam disruption of indigenous people, health effect, economic [15]
distortion, limited employment opportunity

Lajeado Hydroelectric Dam  Cultural dimension [18]

Nam Mang 3 project hurr.lan capital, physical capital, financial capital, and natural [19]
capital

Sardar Sarovar Project Gender, livelihood opportunities [20]

Manwan and Lesotho Rural economy and employment structure, infrastructure, [16]

Highlands Water Project transportation, and housing, culture, health, and gender

Xiaolangdi Income levels, equality, and forms of production [21]

One significant challenge facing the assessment of social impacts of dam projects is the
differentiated impacts on diverse groups or regions. Mathur (2011) found that social impacts are
often severe for vulnerable groups, such as tribal groups, female household, elderly persons, landless
persons and the poor [22]. Tulsi (2009) identified that the Tehri dam in India had different social
impacts on women and men [23]. Tilt, Braun and He (2009) found that some social impacts (e.g.,
increased labor allocation and nutritional deficiencies) are stronger on women, children and poor
families in the Lesotho Highlands Water Project [16].
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A few limitations exist in the extant research. From the methodology perspective, the assessment
exercise requested subjects influenced by the displacement and resettlement to recall changes in the
social conditions. However, this method might not be able to present an accurate recall of the conditions
that took place multiple years in the past. In addition, the community as a coupled socio-ecology
system is exposed to multiple interventions [24]. Therefore, it is difficult to prevent noise conditions
when assessing social impacts that result from a specific dam project [25].

To offset the drawback in research methodology, Parkins and Mitchell (2016) suggested using
comparative case studies where the experimental group and control group could be compared [26].
This method has been adopted by a few empirical studies (e.g., [25,27,28]).

2.2. Dam-Induced Displacement and Resettlement

Previous studies found that dam-induced displacement and resettlement have negative impacts
on the socio-economic conditions of the local regions (e.g., [29,30]). For instance, Cernea (1988)
identified that resettlement would cause disruption by causing impoverishment of host communities,
destruction of productive assets, and disruption of the social fabric [31]. Relocated people suffer
from the loss of farmland, forestland, houses and other properties, which may then reduce their
income and their possibilities of reemployment [12]. Dwivedi (2002) added that displacement and
resettlement could result in asset and job losses, the breakdown of the social and food security, credit,
labor exchanges, networks, social capital and kinship ties [32]. In addition, Heggelund (2010) found
that the resettlement in Three Gorges Project relocated local people to different places, which caused
their social networks to become disconnected and also led to potential conflicts with the new host
community [33]. Tilt and Gerkey (2016) explored that resettlement is associated with diminished
social capital in the inter-household exchange of financial resources, and inter-household exchange of
agricultural labor [2]. The World Commission on Dams (2000a) found that resettlement plans primarily
focused on physical relocation and paid less attention to the social impacts on the displaced [3]. Also,
the compensation was often inadequate for restoring the lives of displaced [3].

Meanwhile, studies also supported that dam-induced resettlement might bring about positive
social impacts. McDonald et al. (2008) found resettlement could have positive impacts on maintaining
and raising the income level of the resettled community [34]. Galipeau et al. (2013) compared the
difference between a resettled community and a non-resettled community in term of income and
landholding, showing that resettled communities have a higher income level [25]. Other benefits
comprised improved transportation and residence conditions [16].

In China, studies found that development-induced resettlement is associated with a range of
negative impacts on communities, such as reduced land holdings [35], reduced access to natural
resources and ecological services [36,37], declined household incomes [16], wider inter-household and
inter-community economic disparities [12], and diminished mental health and well-being [38].

Besides these, it is also found that the impacts of the displacement and resettlement plans on the
resettled people are not always consistent over different regions and groups [39]. McDonald et al. (2004)
investigated different villages after resettlement caused by Xiaolangdi dam project and found that some
villages have higher incomes than others [21]. Wang et al. (2013) compared far-relocated people with
the near-relocated people and found that far-relocated people have higher living standards, since they
obtain advantages in housing conditions, possession of farmland and access to new information and
techniques [12].

3. Comparative Case Study

3.1. Project Background

Project Gangkouwan was selected as a typical case. It is located in the middle of China, serving
the multiple functions of power generation, irrigation, aquaculture, and tourism. The dam covered
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1120 m? land and created a 32.8 m? reservoir. Besides this, the dam project was equipped with a full
reservoir capacity of 940 million m® and a storage capacity of 430 million mS.

The construction of the project started in October 1998 and came into operation in October 2002
(see Figure 1). It took 2.5 years to complete the displacement and resettlement, which affected 5 towns,

21 communities, 138 villages, 120 companies, 4 690 families and 18 324 persons as a whole.

Planning Design Construction Operation

[
>

1957 1993.6 1998.6 2002.10

Figure 1. The Milestone of Gangkouwan Dam Project.

Two types of displacement and resettlement plans were implemented, namely near-resettlement
and far-resettlement (see Figure 2). The former referred to the plan of resettling people into a nearby
region (points A and B in Figure 2). By contrast, the latter required people to move out far away from
their original community (point C in Figure 2).

Table 3 illustrates the primary differences between the two plans. Near-resettled people received
a lump-sum cash compensation and a small proportion of compensation land. Those who resettled
outside the region got a higher proportion of land compensation and monetary compensation. In
Group B1, people took responsibility for building their houses as they got cash and land compensation
from the government. However, in Group B2, local government was responsible for constructing
the houses.

A-Displacement near the original area
B-Displacement within the region
C-Displacement out of the region
R-Influencing region

-location the project

Figure 2. Displacement and resettlement plans.

Table 3. Resettlement plans.

Plans Town Loss Compensation

A small proportion of land for land compensation

Gangkou, Qinaglong, Farmland, forestland, Monetary compensation

Near-resettled Zhufeng, Jialu, house a.nd other People built house and government built
Fangtang properties . s
community facilities
Farmland, forestland, ~Almost equal farmland and forestland
Far-resettled Juntianhu house and other Monetary compensation
properties Government built house and community facilities

3.2. Sampling Strategies

Comparative case studies were undertaken where the experimental group (Group B) and control
group (Group A) were sampled (see profiles of the case in Table 4). The experimental group refers to
the community where people were impacted by the project. Within Group B, two subgroups were
selected based on the resettlement plans (Group B1 and Group B2). By contrast, another group that
was not affected by the dam project but shared similar demographic conditions with experimental
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group B was identified as the control group (Group A). Such a comparison between the control
group and experimental group could help to explicate the social impact and to minimize noises from
other interventions.

Gangkou, Qinglong, Zhufeng, Fangtang, and Jialu were sampled in Group B1 (see Figure 3), which
adopted the near-resettlement plan. Under the far-resettlement plan, people resettled in Juntianhu was
chosen as Group B2. Meilin, Ningdun, Wanjiaxiang, Nanji had much common with the experimental
group in population and GDP, thereby justifying selecting them as a control group (Group A).

Gangkou -
—— ms

s

s10e

Fangtang g
— gt
- ialu

i |

Figure 3. Locations of Group B and Group A.

Table 4. Statistics of the population in Groups A and B.

Group Location EDP/Person Population No. of Household No. of Person/Household
Gangkou 3990 15,039 4652 3.23
Qinglong 2257 13,975 4070 3.43
Group B Fangtang 2119 10,257 3173 3.23
P Jialu 4669 10,648 3013 3.53
Zufeng 3026 13,319 3892 3.42
Mean 3212 12,647 3760 3.36
Meilin 4318 9013 2866 3.14
Group A Ningdun 3758 13,971 4228 3.3
P Nanji 2857 11,552 3525 3.28
Wanjia 2578 14,778 4270 3.46
Mean 3378 12,328 3722 3.31

3.3. Questionnaire Design

A structured-questionnaire was adopted to collect data. The questionnaire comprised eight
factors (see Table 5). These are employment, income, consumption, recreation, residence conditions,
social network, social security, and well-being.

The impacts on employment were investigated through the questions: What was your family
member’s occupation before and after the construction (Q1). The impact on income was represented
by two aspects: How much was your family annual income before and after the construction (Q2);
what kind of income source did your family have before the project and how did they change after
the project (Q3). Two questions, how much was your family’s monthly consumption expenses before
and after the project (Q4) and what was your family consumption attitude before and after the
project (Q5), were designed to investigate the impact on the consumption? To obtain the impact on
recreation, one question was designed: How much leisure time did you have every day (Q6). Residence
conditions were operationalized into two ways: Residence areas (Q7) and residence type (Q8). Family



Sustainability 2018, 10, 4018 7 of 18

relationships (QQ9) and neighborhood relationships (Q10) compared with the past were the factors
related to the impact on social networks. What kind of insurance did you purchase before and after
the project (Q11) and a question regarding overall well-being toward current conditions compared
with before the project (Q12) were asked in the end.

Table 5. Data collection instruments.

Dimensions Indicators Options

Occupation types:

1-  civil servants in government

2-  mangers

3-  private entrepreneurs

4-  professional and technical personnel

Employment [16,40] Occupation types (Q1) 5-  staff class, office clerks
6-  individual entrepreneur
7-  workers in the service sector
8- factory workers
9-  farmer

10- unemployment

Income level:

1- <2000

2-  2000-5000

3-  5000-10,000

Income level (Q2) 4-  10,000-20,000

5-  20,000-30,000
Income [6,11,15,16,41] 6-  30,000-50,000

7-  50,000-100,000

8- >100,000

Ten types of income source

Before the project, 0 means absence, 1 means yes

After the project, 1 means decrease; 2 means no change;
3 means a rise

Income source (Q3)

Consumption level:
1- <200 RMB

2-  200-500 RMB
3-  500-1000 RMB
4-  1000-2000 RMB
5-  >2000 RMB

Consumption level (Q4)

Consumption [42]

Consumption level:

1-  low income and live frugally
. . 2-  deposit for the children’s education and healthcare
Consumption attitudes (Q5) 3 .
- expenses only for necessary occasions
4-  consumption without a deposit
5-  indebt
Hours of leisure time:
1- <2h
Recreation . . 2- 2h-4h
[6,11,15,16,41,43] Leisure time (Q6) 3- 4h-6h
4- 6h-8h
5- >8h
Residence areas (Q7) Your residence area is__m?
Residence type:

Residence conditions 1-  bungalow

[6,16,41] Residence types (Q8) 2-  2-3-story building
3-  multi-residential buildings
Family relationship (Q9) Very close (1) to very bad (5)

Social networks [40,41]
Neighborhood relationship (Q10)  Very close (1) to very bad (5)

Social insurance and Social insurance (Q11) 10 kinds of insurance; 0 represents no and 1 means yes

well-being [12,41,44,43] Overall well-being (Q12) Satisfaction before and after the project: better (1) to worse (3)
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3.4. Data Collection

The unit of analysis was the individual household and unit of observation was the personal level.
Face-to-face interviews through structured-questionnaire were employed to collect data. The sampling
strategy was convenience sampling. This is because it is not known that whether the persons live in
the villages as many have jobs in urban cities. In addition, sending questionnaires by post would be
less effective given that the respondents were not used to using postal mails. Face-to-face interviews
were advantageous for obtaining qualitative information, which was used to verify the survey results.

The household survey was conducted between January and March 2015. We sent 91, 137 and
51 questionnaires to Groups A, Bl, and B2 and received 86, 125 and 45 respectively. This sample size
was suitable for the comparative case study (e.g., [27]). Profiles of respondents are shown in Table 6.

Table 6. Profiles of respondents.

No Age Gender Education
30-40 40-50 50-60 Male Female Higher Secondary Illiteracy & Primary
Group A 86 23% 32% 45% 51% 49% 6% 38% 56%
Group B1 125 24% 33% 43% 53% 47% 4% 43% 53%
Group B2 45 28% 35% 37% 48% 52% 3% 42% 55%

4. Results

4.1. Comparison between the before and after Resettlement

Table 7 presents the comparison results between Groups A and B before and after the resettlement
using a paired t-test. The results showed that significant changes took place in the following factors:
Employment for the older generation, income level, income source, residence type, and well-being.

Table 7. Difference between Groups A and B.

Code Social Impacts p-Value Past p-Value Present
Q1, Employment for the older generation 0.060 0.003
Q1 Employment for the young generation / 0.361
Q2 Income level 0.062 0.019
Q3,4 Contracted responsible farmland 0.070 0.000
Q3 Contracted responsible forestland 0.712 0.006
Q3. Livestock breeding 0.019 0.010
Q34 Fishing farming 0.175 0.045
Q3e Agricultural processing 0.109 0.891
Q3¢ Non-agricultural operating 0.112 0.154
Q3¢ Wage 0.382 0.524
Q3 Dividend share 0.700 0.045
Q34 Rental income 1.000 0.347
QSj Minimum pension 0.518 0.011
Q3 Retirement pension 0.030 0.162
Q3; Children or relative 0.578 0.812
Q3m Land compensation and fund 0.700 0.000
Q4 Consumption level 0.184 0.577
Q5 Consumption attitudes 0.063 0.470
Q6 Leisure time 0.164 0.674
Q7 Residence space 0.164 0.234
Q8 Residence type 0.000 0.073
Q9 Family relationship / 0.144
Q10 Neighbor relationship / 0.556

Q12 Over well-being / 0.000
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4.1.1. Change of Employment Status

(1) Employment Rate (Q1)

Table 8 shows that before the project, unemployment for the older generation only accounted for a
small proportion of the overall group (A 9.2%, B1 13.8%, and B 2 3.8%). By contrast, unemployment of
Group B had a great increase after the project, especially for group B1 (from 13.8% to 30.3%). However,
Group A’s unemployment rate decreased slightly from 9.2% to 4.2%. Therefore, it might be inferred
that this project caused negative impacts on the employment rate. The interview results showed that
the employment difference between Group Bl and B2 resulted from the resettlement and compensation
plan. Group B2 were displaced in Junitianhu far away from the original location. However, they
received a mix of land and monetary compensation. Thus, they were able to continue as farmers
(Code #9). By contrast, Group B1 only received a lump-sum monetary compensation without any
natural resources. They would be more vulnerable to job changes.

Table 8. Employment and occupation.

Older Generation Younger Generation
Past Present Present
A B1 B2 A B1 B2 A B1 B2
1 (%) 0.0 0.4 1.3 0.0 0.4 0.0 0.0 0.0 0.0
2 (%) 0.0 0.0 0.0 0.0 0.0 0.0 34 2.1 2.1
3 (%) 1.1 0.0 0.0 35 0.4 0.0 0.0 0.0 0.0
4 (%) 22 1.3 3.8 1.4 0.4 0.0 13.8 14.6 12.4
5 (%) 1.3 0.8 0.0 7.7 34 5.1 13.8 0.0 9.3
6 (%) 6.6 3.8 10.3 14.7 9.7 16.7 34 8.3 7.2
7 (%) 22 0.8 3.8 2.1 3.8 1.3 10.3 8.3 8.2
8 (%) 15.3 16.5 5.1 11.2 24.8 7.7 414 50.0 46.4
9 (%) 61.8 62.4 71.8 55.2 26.9 60.3 0.0 34 2.0
10 (%) 9.2 13.9 3.8 42 30.3 9.0 10.3 10.4 12.4

Note 1: civil servant in government; 2: managers; 3: private entrepreneurs; 4: professional and technical personnel;
5: staff class, office clerks; 6: individual entrepreneur; 7: workers in the service sector; 8 factory workers; 9: farmer:
10: unemployment.

(2) Employment Structure (Q1)

Table 8 shows that over 60% of the respondents were formerly farmers in the older generation
group. After the project, occupations of Groups A and B2 remained as in the past. But Group Bl had a
significant change, with the occupation of farmers declining from 62% to 26.9%. The interview results
showed that Group B1 had no farmland or other natural resources. Thus, they were forced to seek
for other job opportunities. This finding was also supported by the results in Table 6. In the past,
the employment rate for the older generation indicated no significant difference. Yet, a significant
difference appeared after the resettlement. This indicated that the resettlement caused significant
impacts on employment for the older generation.

As the young generation was at school when the project was constructed, only present occupations
were investigated. Unlike the older generation which had a big proportion of farmers, the younger
generation had mixed occupation types. The comparison between different groups showed no
significant difference (Table 7). This might suggest that this project did not have a significant impact
on occupations for the younger generation.
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4.1.2. Change of Income

(1) Income Level (Q2)

Table 7 showed that before the project, the income level among the three groups had a
non-significant difference. However, after this project, a significant difference among groups appeared.
Therefore, this result supported that this project had a significant impact on income levels.

The results showed that before the project, the majority fell into the category of below 30,000 RMB,
and only a small proportion reached over 30,000 RMB. By contrast, the present income level reached
30,000 to 50,000 RMB (see Table 9). Although all groups had a noticeable rise in income, there was
a significant difference between before and after the resettlement, which also further supported the
theory that this project had impacts on the income level.

Table 9. Income level.

Past Present

A B1 B2 A B1 B2
1 (%) 17.4 254 14.3 0.0 1.5 0.0
2 (%) 20.9 18.7 16.3 7.0 45 0.0
3 (%) 20.9 23.9 20.4 2.3 5.2 4.1
4 (%) 11.6 21.6 40.8 16.3 14.2 10.2
5 (%) 15.1 3.7 2.0 10.5 254 18.4
6 (%) 5.8 5.2 6.1 17.4 26.1 36.7
7 (%) 3.5 0.7 0.0 30.2 14.9 18.4
8 (%) 4.7 0.7 0.0 16.3 8.2 12.2

Note: 1: <2000; 2: 2000-5000; 3: 5000-10,000; 4: 10,000-20,000; 5: 20,000-30,000; 6: 30,000-50,000; 7: 50,000-100,000;

8:>100,000.

(2) Income Source (Q3)

Table 7 showed the differences in areas of income obtained from farmland, forestland, livestock
breeding, fishing farming, dividend share, minimum living allowance, retirement pensions, and land
compensation and fund while other sources of income remained stable. This supported the theory
that this project had impacts on the income source. The interview corroborated this finding that the
vast majority of resettled people suffered from the loss of traditional income sources (e.g., farmland,
forest, and fishing) since the dam project inundate a large area of land and villages. However, they
had another income source, for instance, monetary compensation and other properties from the local
government or incomes obtained from small business. In conclusion, this project significantly changed
the sources of income.

4.1.3. Change of Consumption

(1) Consumptions (Q4)

Table 10 showed that in the past, the consumption level of the majority of Groups A, Bl,
B2 remained under 500 RMB per month, accounting for 71.5%, 79.8%, and 79.6% respectively. However,
78.1%, 81.3% and 89.9% of these groups reached over 500 RMB per month after the project. Given that
the difference between the experimental group and control group was not significant, it was inferred
that this increase was not attributed to the project. Respondents also explained that the increase in
consumption expenditure was caused by the rise in the costs of goods and products, as well as due to
economic development.
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Table 10. Consumption level and consumption attitudes.

Consumption Level Consumption Attitudes
Past Present Past Present
A B1 B2 A B1 B2 A B1 B2 A B1 B2

1(%) 352 44.0 34.7 3.3 3.7 0.0 51.6 65.7 59.2 30.8 38.1 38.8
2 (%) 363 35.8 449 18.7 14.9 10.2 27.5 224 14.3 38.5 33.6 18.4
3 (%) 17.6 17.2 16.3 17.6 14.9 224 17.6 11.2 16.3 26.4 24.6 32.7
4 (%) 5.5 3.0 2.0 253 34.3 28.6 22 0.7 10.2 33 22 8.2
5 (%) 5.5 0.0 2.0 35.2 32.1 38.8 1.1 0.0 0.0 1.1 1.5 2.0

Note: consumption level 1: <200 RMB; 2: 200-500 RMB; 3: 500-1000 RMB; 4: 1000-2000 RMB; 5: >2000 RMB.
Consumption attitude 1: low income and live frugally; 2: deposit for children’s education and health care; 3: expenses
only for necessary occasions; 4: consumption without a deposit; 5: in debt.

(2) Consumption Attitude (Q5)

Table 10 showed that over half respondents (51.6%, 65.7%, and 59.2%) had low income, which
was the main consumption status in the past. However, the consumption status became more
diversified after the project. The percentage of persons who had a low income and were living
frugally decreased, while other consumption attitudes increased. However, Table 7 showed that the
changes in consumption attitude were not directly caused by the project. Therefore, it is inferred that
this project had not caused changes towards consumption attitudes.

4.1.4. Change of Recreation Style

(1) Leisure Time (Q6)

Table 11 showed that in the past the majority spent approximate two hours on the entertainment.
However, a slight rise of 1.01 h, 0.61 h, 0.83 h among three groups took place at present. However, this
increase cannot be attributed to the project as the difference was not significant (see Table 7).

Table 11. Leisure time and residence area.

Leisure Time Residence Area
Past (Hour) Present (Hour) Past (m?) Present (m?)
A B1 B2 A B1 B2 A B1 B2 A B1 B2

2.02 1.84 204 286 286 265 3562 3722 36.68 57.01 55.89 4887

4.1.5. Change of Residence Condition

(1) Residence Areas (Q7)

Table 10 shows that at present people had more residence areas, with an increase of 50.16%,
32.23% and 60.05% for Groups B1, B2 and A respectively. However, Table 7 indicated that there was no
significant difference among groups for before and present. The evidence together supported that this
project has no significant impacts on the residence areas.

(2) Residence Type (Q8)

Table 12 showed that bungalows gained popularity in the past; only a small proportion lived
in two to three-story buildings. At present, the percentage of bungalows has declined dramatically,
while two-three story buildings have increased, making up 70.8%, 59.0% and 83.7% for Groups A, B1,
and B2 respectively. Besides this, a small proportion of the surveyed population lived in multi-story
residential buildings. Table 7 showed that in the past, a significant difference was observed among the
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three groups in the past, but the difference did not exist after the project. Thus, it could be inferred that
the dam project had significant impacts on the residence type.

Table 12. Residence type and well-being.

Residence Type Well-Being

Past Present Present

A B1 B2 A B1 B2 A B1 B2

1(%) 652 813 531 281 373 163 934 47.6 59.2
2(%) 348 187 469 708 59.0 837 44 262 18.4
3 (%) 0.0 0.0 0.0 1.1 3.7 0.0 22 262 224

Note: Residence type: 1: bungalow; 2: 2-3-story building; 3: multi-residential building. Well-being: 1: better; 2: no
changes; 3: worse.

4.1.6. Change of Social Network

(1) Family Relationship Quality (Q9)

As shown in Table 13, the majority of respondents reported a closer family relationship than in
the past. Although the percentage of Group Bl indicating this was lower than Group B2 and Group A,
Table 6 showed there was no significant difference. Therefore, it can be inferred that the dam project
did not have significant impacts on family relationships.

Table 13. Family relationship quality and neighbor relationship quality.

Family Relationship Neighbor Relationship
A B1 B2 A B1 B2
1 (%) 23.8 27.8 40 25.6 37.2 28.3
2 (%) 65.5 47.6 46.7 53.3 39.5 56.5
3 (%) 10.7 23.8 11.1 20.0 22.5 15.2
4 (%) 0.0 0.8 22 1.1 0.8 0.0
5 (%) 0.0 0.0 0.0 0.0 0.0 0.0

Not: 1: very close; 2: close; 3: no changes; 4: bad; 5: very bad.

(2) Neighbor Relationship Quality (Q10)

Similar to the family relationship, 78.9%, 76.7% and 84.8% of respondents fell into close and very
close in terms of neighbor relationship quality and no significant difference existed among the groups
(see Table 6). This supported the theory that this dam project had no significant impacts on the quality
of relationships with neighbors.

4.1.7. Social Insurance Plan

(1) Social Insurance (Q11)

Before the project, the vast majority of the respondents had no social insurance. After the project,
the majority of the respondents indicated that they had rural endowment insurance, Groups B1,
B2 and A constituted 57.3%, 75.5%, 79.8% respectively. Meanwhile, 93.9%, 98%, 92.1% of Groups B1,
B2 and A respondents chose the rural cooperative medical insurance. Other types of insurances were
also purchased by a small proportion such as urban medical insurance and commercial insurance.
Compared with Group A, this project had a significantly positive effect on Group B2 in terms of
purchasing rural cooperative medical insurance (see Table 14). Therefore, it was concluded that this
project had a positive impact on the purchase of rural cooperative medical insurance.
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Table 14. Social insurance.

Past Present
A B1 B2 A B1 B2
Rural endowment insurance 3.4 15 0.0 79.8 57.3 75.5
Rural cooperative medical insurance 13.5 13.0 6.1 92.1 93.9 98.0
Rural minimum living standard security 0.0 0.8 0.0 2.2 8.4 6.1
Five Guarantees 0.0 0.0 0.0 0.0 0.0 0.0
Urban endowment insurance 1.1 0.8 0.0 6.7 3.8 2.0
Urban medical insurance 0.0 0.8 0.0 5.6 2.3 4.1
Urban unemployment insurance 0.0 0.0 0.0 0.0 1.5 2.0
Urban minimum living standard insurance 0.0 0.0 0.0 0.0 0.0 0.0
Commercial insurance 2.2 0.8 0.0 7.9 6.1 10.2
None 77.5 63.4 93.9 0.0 2.3 2.0

4.1.8. Overall Wellbeing (Q12)

Table 12 shows that the well-being of Group B1 (47.6%) and Group B2 (59.2%) was noticeably
lower than that of Group A (93.4%). Also, Table 6 showed that significant differences appeared between
groups A and B. Therefore, it could be concluded that this project had significant negative impacts on
the overall well-being.

5. Discussion

5.1. Mixed Social Impacts on the Host Communities

The comparative case study identified that the host communities received mixed social impacts
from the dam project. This is in line with the report of World Commission on Dams (2000a) [3]. On one
hand, the dam project brought about positive impacts on residence types and residents’ social insurance.
Unlike the Manwan dam project which resulted in worse residence conditions [6], the majority of
respondents, in this case, were satisfied with their current residence conditions. In the past, the majority
chose bungalows. Group B1, previously being in a remote area, was resettled to a region with better
transportation and infrastructure conditions. Meanwhile, the monetary compensation they received
was helpful for rebuilding a house.

The results also supported the idea that the dam project had a positive impact on social insurance.
This result has not been found by previous studies. Displaced people showed a high acceptance of
rural cooperative medical insurance. The respondents indicated that the disruption to their livelihood
caused by the resettlement intensified their concerns regarding healthcare and social security. The rural
cooperative medical insurance helped to lessen their concerns. Thus, it could be inferred that the dam
project increased the acceptance of social insurance.

On the other hand, this project brought about negative impacts on the host community in terms
of employment rate, income level, income source, and overall wellbeing. It was identified that the
impact on employment structure was significant in terms of the unemployment rate and changed
farmer-based employment. In line with other dam projects, residents’ forests and wooded area were
submerged in the reservoir and some of the best arable lands were lost in the river basin area [46].
These changes in production asset reduced income from farming. This finding is consistent with Three
Gorges Project [41] and dams on the Mekong River [14].

Meanwhile, it is found that the dam project had not brought about job opportunities for the
host communities. This was inconsistent with Galipeau et al. (2013) [25] who indicated that that one
significant controversy over the social impacts of dam project was the availability of jobs opportunities
for local people. Before the project, the primary income source for local people was farming and
timber production. However, the dam project deprived the community of natural resources. The local
community was thus confronted with significant changes in their income structures and natural
production assets. Due to a lack of natural resources, displaced people had to seek new jobs such as
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working in factories and starting small businesses. However, due to the lack of professional skills
and qualification, a large proportion cannot find satisfactory jobs. These factors together resulted in a
noticeably increased unemployment rate.

It was also found that the dam project caused negative impacts on overall well-being. While there
were some benefits for local residents (e.g., improved housing conditions, new roads, and other public
infrastructure), many residents suffered from the disruption of livelihood. Thus, the percentage of
being satisfied with their life in Group A was higher than that of Group B, indicating that the project
reduced satisfaction. This was consistent with Scudder (2005) [45]. Besides this, some respondents
showed disappointment towards the compensation package and distrusted the local government.
These factors together reduced the overall wellbeing.

5.2. Divergent Impacts of Displacement and Resettlement Plans

This study identified that resettlement plans had significant impacts on displaced communities.
In this project, Group B2 relocated out of the original region received land for land compensation
and cash compensation while Group B1 relocated within the region was just compensated for a
small proportion of land and a lump-sum monetary compensation. This compensation package was
similar to Wang et al. (2013) [12] who found that in the Manwan dam project and Daochao dam
project, near-relocated people got compensation of lump-sum payment and a small proportion of land,
while far-relocated people were compensated with land-for-land as well as monetary compensation.

With less farmland, people in Group B1 had to seek other income sources, such as working in
factories and self-employment. This was consistent with the research of Tilt et al. (2009) [16] and
Chen (2008) [35]. Local people were forced to abandon their traditional farming livelihood activities
(e.g., farming and timber production). Instead, they resorted to off-farm employment. However, not
all people could succeed in self-employment or re-employment due to their limited professional skills.
By contrast, Group B2 was compensated with sufficient land. Therefore, they could continue farming
and maintain their traditional production and income source.

In addition, the results identified that resettlement plans had significant impacts on housing
conditions. Far relocated people were given better housing than that of near-relocated people. This was
also consistent with the findings of Wang et al. (2013) [12]. Before this project, near-relocated people
(Group B1) lived in a remote mountain area with poor transportation and house conditions, which
was worse than Group B2. Due to the displacement, Group Bl having been provided with land and
cash compensation had an opportunity to rebuild and improve their living conditions. Unlike Group
B2 adopting a uniform house style for house compensation, Group B1 could make a choice based on
their financial capacity and personal preferences.

The third difference was pertaining to social insurance. The displacement induced by dam projects
has impacts on social insurance. Respondents in Group B2 commented that in resettling in a new place,
they were more concerned about their lives and long-term welfare compared with Group B1 which
was resettled in the nearby region. Rural cooperation medical insurance, through providing healthcare
service, can lessen their worries, thereby increasing their acceptance of the dam project.

The last difference was concerned with the extent to which displaced people were satisfied with
their lives. The satisfaction level in Group B2 was significantly higher than Group B1. This was
consistent with Wang et al. (2013) [12] who found that in most cases far-relocated people had better
living conditions than that of near-relocated people. The interview results indicated that this might be
caused by land compensation and housing compensation. Group B2 suffered from less disruption from
the dam project because they have continued income and job opportunities. By contrast, Group Bl
faced disrupted income from the loss of land and farmland. The loss of land and income would impair
their capacity to cope with unexpected events [41].
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6. Implications for Theory and Practice

6.1. Theoretical Implication

Through a comparative case study, this research identified the social impacts of dam-induced
displacement and resettlement, which indicated that the dam project resulted in both positive and
negative consequences. The findings showed that that dam-induced displacement and resettlement
was conducive to improving residence conditions and promoting the acceptance of rural cooperative
medical insurance. But it had negative impacts on employment, income level and income resource
and overall well-being. The study also confirmed that houses and farmland were the most important
possessions loss during dam construction [12]. However, the dam project had little impact on
other factors, such as social networks, consumptions, and entertainment. Furthermore, the research
added that the displacement of the dam project would prompt displaced people to accept rural
medical insurance.

Form the methodological perspective, this study contributed a comparative case study approach
to assessing social impacts of dam projects. The comparison between the experimental groups and
control groups would help to reduce the noise from the recall-method, providing more reliable results.

6.2. Practical Implications

This study provided several practical implications. First, it was suggested that the compensation
package is encouraged to incorporate physical assets, such as land or job opportunities and training
programs. Monetary compensation alone might face great challenges in achieving a sustainable
livelihood. For those who are vulnerable to the interventions, the government should take priority
for land-for-land compensation. Land compensation could minimize the disruptions and maintain
income source and livelihood capital. Second, it is recommended to identify the most vulnerable
residents and provide them with project-related benefits, such as job opportunities or purchasing the
construction materials from them. This could help to foster a good relationship between developers
and local communities and to achieve livelihood restoration.

7. Conclusions

This study aimed to investigate the social impacts of dam-induced displacement and resettlement
in China through a comparative case study where contrasting control and experimental groups
were investigated. Data were collected through a mix of questionnaire-survey, archival files,
and face-to-face interviews.

The case study results showed that dam-induced displacement and resettlement is conducive to
improving residence conditions and promoting the acceptance of rural cooperative medical insurance.
But it has negative impacts on employment rate, income level, income resource, and overall well-being.
In addition, this study identified that different resettlement plans exert different impacts on the host
community in terms of residence conditions, employment, income, and overall wellbeing.

There still exist several limitations for the research. One limitation is that this study focused
on the Chinese context. It is important to note that displacement and resettlement plans vary in
different regions. Thus, caution should be applied in generalizing to other contexts. Nevertheless,
the methodological approach might be useful to probe into the social impacts of large dam projects
worldwide. Another limitation is that this study requested that the respondents recall the conditions
that took place years ago. Although the recall method has been widely adopted by social impact
assessment research, the limitation is acknowledged. This study mainly investigated the social impacts
of dam projects and failed to present a procedure on how to identify social impacts. Future studies that
combine “what to assess” with “how to assess” are suggested. In addition, this study examined only
one case in-depth. With the purpose of generalizing the findings to a wider context of dam projects,
comparing multiple cases is suggested for future studies.
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