
#     Hojat Allah Sadeghi et al.

The socio-economic effects of Karun 3 dam on the 

sustainable development of rural areas. A case study in 

Iran

a a
Hojat Allah Sadeghi , Seyed skandar Seidaiy* , 

bMohammad Reza Rezvani  
 
a University of Isfahan, Iran
b University of Tehran, Iran

  

Aiming to explain the socio-economic effects of reservoir dams on the sustainable 
development of rural areas, this paper, as a case study on Iran focuses on Karun 3 Dam, the 
largest arch dam of the Middle East. 350 rural household were studied through survey data 
collection. The households settled in 38 villages where questionnaires were distributed 
accordingly. The results showed that the dam has been effective in improving agriculture 
and boosting local economic indices, but has not affected on tourism, industrial 
development and employment. Also, it seems that the indices of quality of life, welfare and 
social capital correlate with inefcient dam performance in rural sustainable economic 
development. Evaluation of the effective social and economic variables of the dam in relation 
to the sustainable development of rural settlements shows that there is a duality in 
management based sustainable development that has prevented the positive effects of the 
dam on villages.    
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Introduction

The idea of sustainable development was proposed in 1972. More than one 
hundred denitions of sustainable development have been presented ever since. 
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However, the most widely and inuentially-accepted denition of sustainable 
development is that of the UN World Commission on Environment and 
Development in its 1987 report on “Our Common Future”: 'development that 
meets the needs of the present without compromising the ability of future 
generations to meet their own needs'(QU  et al., 2015). 

In sustainable development, attention to environmental capacity and its 
proper use is highly important. Given the limited water resources, increased 
urban and rural population, the tendency to urbanisation, urban development, 
new town formations, industrial development and expansion of agricultural 
lands of villages, water planning should be taken into consideration from 
different angles (Shayan, 2010). Precipitation reduction, population growth and 
the importance of supplying food for the growing populations together with the 
special geographical situation of Iran led the authorities of the country to pay 
more attention to surface water control than before and put dam building on 
the agenda as a strategic factor (Rahmati & Nazareian, 2011). In fact, most of 
the developed countries have presented and executed numerous water resource 
development projects to accelerate economic and social development. Moreover, 
dams are regarded as one of the important structures for water transfer and 
resource systems, Examples of these countries include China (Three Gorges 
Dam), South Korea (Andong Dam) and India (Srisailam Dam) (Pirestani & 
Shafaghti, 2009), (Ishida et al., 2003). No doubt, these projects have had many 
positive and negative effects (Ghiami, 2011). 

Considering the positive effects of dams on economy, especially agricultural 
economy, studies in the Netherlands showed that in some regions of this 
country, farmers needed to nd more proper supplying methods for agricul-
tural water in order to evaluate the effects of water management on agricultural 
land, determine the economic protability, develop strategies and make 
practical decisions on water management (Devos et al., 2006). Furthermore, 
research on the High Aswan Dam in Egypt showed that the dam has led to 
agricultural and crop production growth, transportation boom and eventually a 
more dynamic rural population, in addition to controlling the water supply of 
the Lake Nasser (Strzepek et al., 2008). 

Scudder (2012) studied different types of dams in various parts of the world 
and suggested that more than half of the dams, especially in Africa and Asia, 
have been developed for irrigation and agriculture purposes. He believes that 
such goals for dam construction have had many potentials and limitations, 
including agricultural boom, cropping pattern change, optimal use of water, 
rural migration, welfare needs of local communities, and ooding of lands 
(Scudder, 2012). Dam construction has social impacts, which may be positive or 
negative. Perceptions of the social impacts of dams are driven in large part by 
the scholarly literature that addresses those impacts (Kirchherr et al., 2016). 
They divide the social impacts of dams into three themes, including infrastruc-
ture (electricity, irrigation and water, ood control, roads and transportation), 
livelihood (land and housing, income and employment, health and nutrition) 
and community (social cohesion, cultural change, and resettlement). The dam 
can affect each of these positively or negatively. All of these are viewed through 
the dimensions of space, time, and value (Kirchherr & J. Charles, 2016). In an 
econometric analysis, Strobl and O.Strobl )2011) showed that while downstream 

regions benet from large dams, no benecial effects accrue to croplands within 
the vicinity. Moreover, they found that the productivity impact of upstream 
dams depends on the local climate (Strobl & O.Strobl, 2011). Duo and Pandeh 
(2007) found that, in a district where a dam is built, agricultural production 
does not increase, but poverty does. Overall, their estimates show that the 
construction of large dams is a marginally cost-effective investment with signi-
cant distributional implications, and has resulted in increased poverty, on the 
whole (Du & Pande, 2007). 

The World Commission on Dams1 (2000)examined the effects of Pak Mun 
Dam(in Thailand), arguing that dams bring about social and political effects in 
addition to exerting economic impacts on their surrounding residents (WCD, 
2000). Similarly, Campbell-Hyde (2013) showed that Three Gorges Dam (in 
China) has made the region environmentally more vulnerable, and has particu-
larly increased farmland erosion and landslide rate. Local climate changes, as 
well as local conicts, are seen as other consequences of constructing dams 
(Campbell-Hyde, 2013). Dams, therefore, as major economic and industrial 
projects at regional level, have different environmental-spatial effects on the 
sustainable development of the surrounding rural and urban areas in structural-
functional terms (Rahamati, 2012) and affect the economic, social, cultural, 
environmental, and physical aspects of life in human settlements (Riahi, 2013). 
Tilt et al. (2009) investigated the socio-economic impacts of dams on migration 
and resettlement, changes in the rural economy, employment structure, infra-
structure and housing, cultural aspects, health and health relations. They point 
out that the identication of potential effects of dams before construction can 
result in better decisions about future problems. Moreover, assessment of such 
impacts could help promote sustainable development strategies settlements (Tilt 
et al., 2009). Moreover, Egre and Senecal (2003) investigated the social impacts 
of dams in the past two decades settlements (Egred & Senecal, 2003). Bhatia et 
al, (2008) evaluated the indirect economic effects of dams in India, Egypt and 
Brazil (Bhatia et al., 2008) and Huiyi (2013) studied dams with a focus on 
sustainable development and obtained similar conclusions in terms of the social, 
economic and development effects of dams (Huiyi, 2013). 

With regard to these negative effects, some international organisations have 
conducted studies to stop water supply projects such as constructing dams in 
developing countries. Many scholars have also taken into account the cultural, 
social, economic and environmental development in water resource manage-
ment (Tahmicooglu et al., 2007). The construction of dams has been discussed 
widely, according to World Commission on Dams(2000).  Construction method 
and the socio-economic consequences of dams such as their effectiveness on 
surrounding communities and villages, the livelihood of the people and nearby 
area residents as well as ecosystems, have been proposed as global issues to 
international discussion circles (WCD, 2000). If management is efcient and 
optimal both before and after constructing a dam, many affective negative 
consequences can be regionally prevented, and the development process can be 
directed towards environmental sustainability (Sahdati et al., 2009). However, 
new issues and consequences would affect rural and urban areas if no such 
management and the systematic view are adopted at different levels. Rural 
development needs the vision to place positive effects on the rural economy and 
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Social (Cuciureanu & Latu, 2016). Therefore, Villages are directly bound to 
development plans that have certain effects on the social and economic lives of 
their inhabitants. Nowadays, attempts are made in the form of project develop-
ment impact assessment to evaluate the advantages and disadvantages of 
development activities in each region (Malekhoseini & Mirakzedeh, 2014).   

Karun 3 Dam is the largest arch dam in the Middle East and one of the 
reservoir dams in Iran, constructed on the Karun River in Izeh county 
(Khuzestan province), southwest of Iran. The dam construction began in 1994 
and nished in 2004. In fact, it took about 10 years to build and almost 12 years 
have passed since the start of the project. The power plant related to this dam is 
currently one of the largest hydroelectric power plants in Iran, with the annual 
electricity production of 4172 million KWH. 

The aim of construction of the dam and Karun 3 power plant was to provide 
part of the electricity needs, as well as to control destructive oods in Iran 
country. Since the operation of  Karun 3 dam, over 8 ood occurrences with 
more than 2,000 cubic meters per second ow, including two oods with a ow 
rate of 6500 and 4300 cubic meters per second have been controlled by the dam 
(IWPCO, 2012)2. During construction, employment opportunities were created 
for over 22 thousand people (direct and indirect employment), many of whom 
were villagers. There were 63 small and big villages in the workshop area and 
Karun 3 lake, out of which 39 villages lost their belongings and the rest their 
(Jehad, 2002).

What is obvious as one of the main consequences of the dam is the displace-
ment of the population of the surrounding rural areas. The population of 
villages downstream and upstream of the dam may move to the nearest urban 
locations or choose to settle in a new town. Nonetheless, in some cases, the 
whole village has been moved. Thus, population displacement and lack of 
planning for their settlement before the start of the project is known as one of 
the socio-economic problems in the region that has resulted in the irregular 
migration of hundreds of people over the past few years. The focus of previous 
studies, being qualitative by nature, has mostly been on the social, economic and 
environmental effects of dams. According to Kirchherr et al. (2016), more than 
217 papers have been published from 1990 to 2015 on the social impacts of 
dams, among which 55 papers were theoretical; 58 percent were qualitative, 26 
percent were quantitative, and 16 percent used mixed method (Kirchherr et al., 
2016). As such, there is a scarcity of quantitative studies in this eld. 
Furthermore, the previous investigations have studied the indices and conse-
quences of dam construction, using a xed framework. However, this research 
studies these effects through a quantitative method and drawing on a sustain-
able development framework. With respect to rare quantitative studies, this 
research tries to answer the following questions. 

1. What are the effects of the dam in Socio-economic context on surround-
ing villages as to their status before and after dam construction? 

2. Is there any signicant difference between the three types of surround-
ing villages of the dam according to socio-economic variables? 

3. What is the prioritisation concerning the created potentials as to 
sustainable development in rural areas?

An introduction to the area study

The study area, Izeh County, is located in Khuzestan province, southwest of 
Iran, in 31 degrees, 50' 22” northern hemisphere and 49 degrees, 52' 16” east of 
Prime Meridian. It is located on the hillsides of the Zagros Mountains with the 
height of 767 meters above sea level and covers an area of about 3779.39 square 
kilometres. (The given number belongs to the city of Izeh, where Karun 3 is 
located, and the villages under study cover an area over 486.42 square kilo-
metres).Topographically, this region consists of plain and mountainous regions 
(Mikaniki & Sadeghi, 2013). According to the Statistical Center of Iran, the rural 
population of the region was 95123 in 1996. Also in 2006, the study area had 
353 villages that total rural population reached over 86,197 villagers(Statistical 
Center of Iran, 2006).The 2011's statistics revealed that the population fell to 
81,581 (a decrease by 4624 people over ve years) after building the dam 
(Statistical Center of Iran, 2011). Therefore, investigation of the population 
changes in the region from 1996 to 2011 revealed an ongoing decrease of 
population in such a way that after the construction of the dam, this trend 
gained momentum, leading to the evacuation of most rural areas. Figure 1 show 
geographical location of villages in Izeh county and Iran country .

Methodology

This research is survey-questionnaire and based on the opinions of the rural 
people. Two main and control groups are villages, had been studied in this 
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research. The main group of villages are in the dam vicinity, and the control 
group of villages are not in the dam vicinity. The main group includes 38 
villages. These villages have 13011 people and 2,531 households (Statistical  
Center of Iran, 2011). Based on Cochran's formula (formula1), 334 households 
were calculated which were nally increased to 350 households to enhance 
accuracy and reliability. In the second group, the control group includes of 7 
villages, and 150 people were studied in these villages. The control group was 
used to validate the results of economic and social variables the main group  .
Data were collected through questionnaire according to Likert scale, is very low  
(1) to very high (5)  Term completing the questionnaires had lasted about 8 .
months. Data were collected and then entered into SPSS software. Paired-
Sample T-Test, variance analysis (One Way ANOVA), One-Sample T-Test, and  
Duncan's Test were used to analyse the data. 

In Cochran's formula (n=sample size), (Z=standard normally distributed  
random variable that is 1.96), (d=condence interval or the required precision 
at the level 0.05), (N=The  size of the statistical population is 2531 households), 
(p= the estimated proportion of an attribute that is present in the population at 
0.05 level) and (q= a proportion of the population lacking a specic attribute at  
0.05 level (q=1-p).

Results   

The effect of dam on the economic development of villages

To compare the economic variable status in villages before and after dam 
construction is run Paired-Sample T-Test, that the data before the dam construc-
tion and then the data after the dam construction were applied. Concerning the 
Signicant level for tourism development, employment and industry develop-
ment indices which are (sig=0.000) and since the sig is less (.000<0.05), 
Signicant difference these indices conrmed with respect to both above 
mentioned two periods. Here in all indices, both the average volume and t 
volume are positive. Hence, it is concluded that according to participants’ 
opinion the mentioned three indices follow a negative trend in comparison with 
the period before the dam construction.

The Paired-Sample T-Test results indicate that agricultural development and 
local economy improvement indices (.000<0.05), reveal a Signicant difference 
for both periods. In addition, the negative t volume and the average difference 
for both indices in the two periods (before and after the dam construction) are 
respectively -0.182 and -0.282, here it is deduced that the existence of this dam 
has been positive with an effect on agricultural development and local improve-
ment of economy. Moreover, the income index was in signicant level 
(Sig=0.068) and since the sig is more (.068>0.05). Therefore, the lack of a 
signicant difference between the status of the income index before and after 

dam construction conrmed. Also, the t volume and the average difference for 
this index indicate that there is no difference between the income status of the 
villagers before and after the dam construction. In fact, the dam construction 
has not affected in the rural incomes (Table1).

Assessing the economic variable in the control group indicates that all six 
indices have a signicant level (.000>0.05).Consequently, lack of signicant 
difference in this conrmed the six indices in the control group as to both the 
periods. By comparing the results obtained from the main and control groups, 
it is deduced that the economic indices of the main group are correct. 
Therefore, the status of each one of indices here is subject to the dam construc-
tion (Table 2).

The effect of the Karun 3 Dam on the social development indicated of the villages studied

As to the three indices of social capital, social welfare and life quality in villages, 
the assessment was run based on the participants’ response to the questionnaire 
for before and after the dam construction. Social capital concerns the investiga-
tion of factors such as people’s participation, reduced disputes, environmental 

Table 1.  Significant level of economic indices of rural areas in the main group 

Index period 

Paired Differences 

t Df2 
Sig3(2-
tailed) Mean Std.Deviation1 

Std.Error 
Mean 

95% confidence 
Interval of the 

Difference 

Lower Upper 

Agricultural 
development 

Before4 
-

0.182 
1.03 0.055 0.073 0.291 -3.29 349 0.001 

After 

Tourism 
development 

Before 
0.820 0.548 0.029 -0.878 -0.763 28.01 349 0.000 

After 

Employment 
Before 

0.442 0.686 0.036 -0.515 -0.370 12.07 349 0.000 
After 

Income 
Before -

0.085 
0.857 0.046 -0.177 0.006 -1.83 349 0.068 

After 

Industry 
development 

Before 
0.107 0.450 0.024 -0.154 -0.059 4.44 349 0.000 

After 

Strengthening 
the local
economy 

Before 

-
0.282 

1.01 0.054 0.176 0.388 -5.23 349 0.000 
After 

1. Std.Deviation(Standard Deviation) is one dispersion indicator that shows data how much 
distance has than average value. 
2. df(Degree of freedom): The number of independent observations minus the number of 
estimated parameters 
3.Sig  is abbreviation for significant that shows and  measures the difference between variables 
through the significance level of less than 0.05. 
2.Std.Deviation(Standard Deviation) is one dispersion indicator that shows data how much 
distance has than average value. 
4.. Before(Before dam construction) and After(After dam construction) 
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used to validate the results of economic and social variables the main group  .
Data were collected through questionnaire according to Likert scale, is very low  
(1) to very high (5)  Term completing the questionnaires had lasted about 8 .
months. Data were collected and then entered into SPSS software. Paired-
Sample T-Test, variance analysis (One Way ANOVA), One-Sample T-Test, and  
Duncan's Test were used to analyse the data. 

In Cochran's formula (n=sample size), (Z=standard normally distributed  
random variable that is 1.96), (d=condence interval or the required precision 
at the level 0.05), (N=The  size of the statistical population is 2531 households), 
(p= the estimated proportion of an attribute that is present in the population at 
0.05 level) and (q= a proportion of the population lacking a specic attribute at  
0.05 level (q=1-p).

Results   

The effect of dam on the economic development of villages

To compare the economic variable status in villages before and after dam 
construction is run Paired-Sample T-Test, that the data before the dam construc-
tion and then the data after the dam construction were applied. Concerning the 
Signicant level for tourism development, employment and industry develop-
ment indices which are (sig=0.000) and since the sig is less (.000<0.05), 
Signicant difference these indices conrmed with respect to both above 
mentioned two periods. Here in all indices, both the average volume and t 
volume are positive. Hence, it is concluded that according to participants’ 
opinion the mentioned three indices follow a negative trend in comparison with 
the period before the dam construction.

The Paired-Sample T-Test results indicate that agricultural development and 
local economy improvement indices (.000<0.05), reveal a Signicant difference 
for both periods. In addition, the negative t volume and the average difference 
for both indices in the two periods (before and after the dam construction) are 
respectively -0.182 and -0.282, here it is deduced that the existence of this dam 
has been positive with an effect on agricultural development and local improve-
ment of economy. Moreover, the income index was in signicant level 
(Sig=0.068) and since the sig is more (.068>0.05). Therefore, the lack of a 
signicant difference between the status of the income index before and after 

dam construction conrmed. Also, the t volume and the average difference for 
this index indicate that there is no difference between the income status of the 
villagers before and after the dam construction. In fact, the dam construction 
has not affected in the rural incomes (Table1).

Assessing the economic variable in the control group indicates that all six 
indices have a signicant level (.000>0.05).Consequently, lack of signicant 
difference in this conrmed the six indices in the control group as to both the 
periods. By comparing the results obtained from the main and control groups, 
it is deduced that the economic indices of the main group are correct. 
Therefore, the status of each one of indices here is subject to the dam construc-
tion (Table 2).

The effect of the Karun 3 Dam on the social development indicated of the villages studied

As to the three indices of social capital, social welfare and life quality in villages, 
the assessment was run based on the participants’ response to the questionnaire 
for before and after the dam construction. Social capital concerns the investiga-
tion of factors such as people’s participation, reduced disputes, environmental 

Table 1.  Significant level of economic indices of rural areas in the main group 

Index period 

Paired Differences 

t Df2 
Sig3(2-
tailed) Mean Std.Deviation1 

Std.Error 
Mean 

95% confidence 
Interval of the 

Difference 

Lower Upper 

Agricultural 
development 

Before4 
-

0.182 
1.03 0.055 0.073 0.291 -3.29 349 0.001 

After 

Tourism 
development 

Before 
0.820 0.548 0.029 -0.878 -0.763 28.01 349 0.000 

After 

Employment 
Before 

0.442 0.686 0.036 -0.515 -0.370 12.07 349 0.000 
After 

Income 
Before -

0.085 
0.857 0.046 -0.177 0.006 -1.83 349 0.068 

After 

Industry 
development 

Before 
0.107 0.450 0.024 -0.154 -0.059 4.44 349 0.000 

After 

Strengthening 
the local
economy 

Before 

-
0.282 

1.01 0.054 0.176 0.388 -5.23 349 0.000 
After 

1. Std.Deviation(Standard Deviation) is one dispersion indicator that shows data how much 
distance has than average value. 
2. df(Degree of freedom): The number of independent observations minus the number of 
estimated parameters 
3.Sig  is abbreviation for significant that shows and  measures the difference between variables 
through the significance level of less than 0.05. 
2.Std.Deviation(Standard Deviation) is one dispersion indicator that shows data how much 
distance has than average value. 
4.. Before(Before dam construction) and After(After dam construction) 
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responsibility and interaction between people. Social welfare entailed the study 
of factors such as income and wealth increase, poverty reduction, equitable 
resources distribution and security. Finally, life quality focused on factors like 
dietary variety, mental health level, physical health level and crime reduction; 
Because each of these indices can be changed by the dam construction 
(Malekhoseini & Mirakzedeh,2014). The Paired-Sample T-Test results indicate 
that social capital, social welfare and life quality indices with respect to signi-
cant level (sig=0.000) and since their sig is less (.000<0.05); Therefore, This 
status reveals a Signicant difference about three indices for both periods. Also, 
in all social indices, both the average volume and t volume are positive. Hence, 
it is deduced that according to participants’ opinion the mentioned three indices 
follow a negative trend in comparison with the period before the dam construc-
tion (Table 3) because the data before the dam construction and then the data 
after the dam construction ware applied in paired-sample T-Test.

Assessing the social variable in the control group indicates that all three 
indices have a signicant level (.000>0.05). Consequently, lack of signicant 
difference in this variable conrmed the three indices in the control group as to 
both the periods. By comparing the results obtained from the main and control 
groups, it is deduced that the social indices of the main group are correct. 
Therefore, the status of each one of the indices here is subject to the dam 
construction (Table 4).

Comparison of the effects of dam based on the geographical position of rural areas

After the inuence of the constructed dam on the socio-economic variables is 
assessed, the three types of rural areas surrounding the dam are assessed. Each 

one of these three types could have been affected differently by the mentioned 
indices after dam construction. These three types of rural areas are villages 
without change, displaced villages and land-ownership only villages. Analysis of 
variance (One-way ANOVA) was used to examine the signicant differences of 
dam effects on the economic and social variables among the three types of rural 
areas. With respect to the results, it is deduced that the effects of the dam on 
three types of rural areas regarding all the socio-economic indices have been 
signicantly different except for agricultural development (.000<0.05). Hence, 
these signicant differences in three types of rural areas might not have 
occurred on a casual basis, and Independent variable (Dam) has been an effect 
on the dependent variable (economic and social variables). In addition, this 
means that at least one of these three types of rural areas is different from others 
regarding the dam effects. The overall conclusion is that there is a signicant 
difference among the three types of rural areas in terms of the difference in 
effects. Only in the about agricultural development index, there was no signi-
cant difference among the three types of rural areas regarding the difference in 
effects (Table 5).

Table 2.  Significant level of economic indices of rural areas in the control  

Index period 

Paired Differences 

t Df2 
Sig3(2-
tailed) 

Mean Std.Deviation1 
Std.Error 

Mean 

95% confidence Interval 
of the Difference 

Lower Upper 

Agricultural 
development 

Before4 

-0.045 0.546 0.055 0.073 0.291 -0.29 149 0.078 
After 

Tourism 
development 

Before 
-0.084 0.999 0.053 -0.190 0.019 -1.60 149 0.110 

After 

Employment 
Before 

-0.043 0.874 0.041 -0.154 0.023 -1.32 149 0.084 
After 

Income 
Before 

-0.076 0.654 0.051 -0.132 0.025 -0.87 149 0.081 
After 

Industry 
development 

Before 
-0.048 0.541 0.061 -0.163 0.026 -1.72 149 0.071 

After 

Strengthening 
the local
economy 

Before 

-0.071 0.456 0.051 -0.065 0.018 -1.25 149 0.089 
After 

 
 

Table 3.  Significant level of social indices of rural areas in the main group 

Index period 

Paired Differences 

t 

 

df 
Sig1(2-
tailed) Mean Std.Deviation2 

Std.Error 
Mean 

95% 
confidence 

Interval of the 
Difference 

 

Lower Upper  

Social 
capital 

Before3* 
0.9957 0.545 0.029 0.938 1.053 34.14 

 

349 0.000 
After   

Social 
welfare 

Before  
0.415 0.434 0.023 0.369 0.460 17.84 

 

349 0.000 
After   

Quality of 
life 

Before  
0.628 0.557 0.029 0.570 0.687 21.10 

 

349 0.000 
After   

1.Sig  is abbreviation for significant that shows and  measures the difference between variables through the 
significance level of less than 0.05. 
2. Std.Deviation(Standard Deviation) is one dispersion indicator that shows data how much distance has than 
average value. 
3. Before(Before dam construction) and After(After dam construction) 

 
 Table 4.  Significant level of social indices of rural areas in the control group 

Index period 

Paired Differences 

t df 
Sig1(2-
tailed) 

Mean Std.Deviation2 
Std.Error 

Mean 

95% confidence 
Interval of the 

Difference 

Lower Upper 

Social capital 
Before3* 

-0.051 0.432 0.056 -0.128 0.031 -0.64 149 0.080 
After  

Social 
welfare 

Before  
-0.056 0.521 0.064 -0.131 0.030 -1.19 149 0.072 

After  

Quality of life Before  -0.073 0.548 0.062 -0.127 0.037 -1.41 149 0.091 
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responsibility and interaction between people. Social welfare entailed the study 
of factors such as income and wealth increase, poverty reduction, equitable 
resources distribution and security. Finally, life quality focused on factors like 
dietary variety, mental health level, physical health level and crime reduction; 
Because each of these indices can be changed by the dam construction 
(Malekhoseini & Mirakzedeh,2014). The Paired-Sample T-Test results indicate 
that social capital, social welfare and life quality indices with respect to signi-
cant level (sig=0.000) and since their sig is less (.000<0.05); Therefore, This 
status reveals a Signicant difference about three indices for both periods. Also, 
in all social indices, both the average volume and t volume are positive. Hence, 
it is deduced that according to participants’ opinion the mentioned three indices 
follow a negative trend in comparison with the period before the dam construc-
tion (Table 3) because the data before the dam construction and then the data 
after the dam construction ware applied in paired-sample T-Test.

Assessing the social variable in the control group indicates that all three 
indices have a signicant level (.000>0.05). Consequently, lack of signicant 
difference in this variable conrmed the three indices in the control group as to 
both the periods. By comparing the results obtained from the main and control 
groups, it is deduced that the social indices of the main group are correct. 
Therefore, the status of each one of the indices here is subject to the dam 
construction (Table 4).

Comparison of the effects of dam based on the geographical position of rural areas

After the inuence of the constructed dam on the socio-economic variables is 
assessed, the three types of rural areas surrounding the dam are assessed. Each 

one of these three types could have been affected differently by the mentioned 
indices after dam construction. These three types of rural areas are villages 
without change, displaced villages and land-ownership only villages. Analysis of 
variance (One-way ANOVA) was used to examine the signicant differences of 
dam effects on the economic and social variables among the three types of rural 
areas. With respect to the results, it is deduced that the effects of the dam on 
three types of rural areas regarding all the socio-economic indices have been 
signicantly different except for agricultural development (.000<0.05). Hence, 
these signicant differences in three types of rural areas might not have 
occurred on a casual basis, and Independent variable (Dam) has been an effect 
on the dependent variable (economic and social variables). In addition, this 
means that at least one of these three types of rural areas is different from others 
regarding the dam effects. The overall conclusion is that there is a signicant 
difference among the three types of rural areas in terms of the difference in 
effects. Only in the about agricultural development index, there was no signi-
cant difference among the three types of rural areas regarding the difference in 
effects (Table 5).

Table 2.  Significant level of economic indices of rural areas in the control  

Index period 

Paired Differences 

t Df2 
Sig3(2-
tailed) 

Mean Std.Deviation1 
Std.Error 

Mean 

95% confidence Interval 
of the Difference 

Lower Upper 

Agricultural 
development 

Before4 

-0.045 0.546 0.055 0.073 0.291 -0.29 149 0.078 
After 

Tourism 
development 

Before 
-0.084 0.999 0.053 -0.190 0.019 -1.60 149 0.110 

After 

Employment 
Before 

-0.043 0.874 0.041 -0.154 0.023 -1.32 149 0.084 
After 

Income 
Before 

-0.076 0.654 0.051 -0.132 0.025 -0.87 149 0.081 
After 

Industry 
development 

Before 
-0.048 0.541 0.061 -0.163 0.026 -1.72 149 0.071 

After 

Strengthening 
the local
economy 

Before 

-0.071 0.456 0.051 -0.065 0.018 -1.25 149 0.089 
After 
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capital 

Before3* 
0.9957 0.545 0.029 0.938 1.053 34.14 

 

349 0.000 
After   

Social 
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Before  
0.415 0.434 0.023 0.369 0.460 17.84 

 

349 0.000 
After   
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life 
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0.628 0.557 0.029 0.570 0.687 21.10 

 

349 0.000 
After   

1.Sig  is abbreviation for significant that shows and  measures the difference between variables through the 
significance level of less than 0.05. 
2. Std.Deviation(Standard Deviation) is one dispersion indicator that shows data how much distance has than 
average value. 
3. Before(Before dam construction) and After(After dam construction) 
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Paired Differences 
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Social capital 
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To determine the differences among the three types of rural areas, regarding 
dam effectiveness in the signicant economic and social variables, Duncan test 
was used. The results of the Duncan test showed that, regarding the tourism 
development index, the type of villages without change with an average of 
(3.85) has a signicant difference with two other rural type. Also, In terms of 
employment index, the unchanged villages with the average (3.90), In terms of 
income index, the displaced villages with average of (3.45), In terms of indus-
trial development, the unchanged villages with average of (3.20) and in terms of 
improvement of local economy, the displaced villages with average of (3.01) has 
a signicant difference with two other rural type. Therefore, each one of the 

three types of rural areas, based on geographical location and connection with 
the dam, has accepted a different effect from Karun 3 Dam according to 
economic variables. Also, For the social variable, social capital and social welfare 
indices with the average 2.34 and 2.94 respectively were the highest difference 
in land-ownership-only villages, while in terms of life quality, the unchanged 
villages with the average 2.96 showed the highest difference compared to the 
other two types. According to the level of differences, it is worth noting that 
although there were differences between villages in terms of social capital, social 
welfare and life quality indices, the dam had a little unclear effect on the 
development of these indices (Table 6).

Prioritization potentials for sustainable rural development

In order to apply potentials developed by the dam construction with respect to 
the sustainable development of the rural areas more in-depth assessment is 

Table 5.  Significant difference of indices in terms of the types of rural areas 
Index Variance Sum of 

Squares 
Df1 

Mean 
Square 

F2 Sig3 

Agricultural 
development 

Between 
Groups 

2.88 2 1.44 

2.293 0.102 Within 
Groups 

217.8 347 0.628 

Total 220.7 349 *** 

Tourism 
development 

Between 
Groups 

10.48 2 5.24 

29.788 0.000 Within 
Groups 

61.07 347 0.176 

Total 71.56 349 *** 

Employment Between 
Groups 

27.25 2 13.62 

183.929 0.000 Within 
Groups 

25.71 347 0.074 

Total 52.96 349 *** 

Income Between 
Groups 

16.70 2 8.35 

29.281 0.000 Within 
Groups 

99.00 347 0.285 

Total 115.7 349 *** 

Industry 
development 

Between 
Groups 

55.01 2 27.50 

109.768 0.000 Within 
Groups 

86.95 347 0.251 

Total 141.9 349 *** 

Strengthening 
the local 
economy 

Between 
Groups 

8.51 2 4.26 

10.819 0.000 Within 
Groups 

112.6 347 0.325 

Total 121.1 349 *** 

Social capital 
 

Between 
Groups 

12.4 2 6.02 

175.74 0.000 Within 
Groups 

11.8 347 0.034 

Total 23.9 349 *** 

Social welfare Between 
Groups 

41.9 2 20.95 

176.17 0.000 Within 
Groups 

41.2 347 0.119 

Total 83.1 349 *** 

Quality of life Between 
Groups 

17.6 2 8.80 

135.37 0.000 Within 
Groups 

22.5 347 0.065 

Total 40.1 349 *** 

1. df(Degree of freedom): The number of independent observations minus the number of 
estimated parameters. 
2. F is abbreviation  for F Fisher Test that whatever be larger, the more probably is a significant 
difference. 
3.Sig  is abbreviation for significant that shows and  measures the difference between variables 
through the significance level of less than 0.05. 

Table 6.  The classification of the types of rural areas in homogeneous groups based 
on significant level of indices in terms of dam effects 

 Indices and the types of rural areas(villages) 
Subset for 

alpha=0.05 

Indices and the types of 
rural areas(villages) Subset for 

alpha=0.05 

Tourism development  
N1 mean Employment  

N mean 

Displaced Villages (margin of lake) 

125 3.18 

land-ownership-only 
village 

91 3.19 

Land-ownership-only villages 
91 3.36 

Displaced village (margin 
of lake) 

125 3.63 

Unchanged village  134 3.58 Unchanged village 134 3.90 

Income  
N mean 

Industry development  N mean 

Unchanged village 
134 3.00 

Displaced village (margin 
of lake) 

125 2.34 

Land-ownership-only villages 
91 3.00 

Land ownership-only 
village 

91 3.09 

Displaced village (margin of lake) 

125 3.45 

Unchanged village 134 3.20 

Strengthening  local economy  
N mean 

Social capital  N mean 

Land-ownership-only village 
91 2.68 

unchanged village  134 1.88 

Unchanged village 134 2.69 Displaced village (lake) 125 2.11 

Displaced village (margin of lake) 
125 3.01 

Land-ownership-only 
village 

91 2.34 

Social welfare  
N mean 

Quality of life  N mean 

Unchanged village  
134 2.13 

Land-ownership-only 
village 

91 2.39 

Changed village (margin of lake) 
125 2.72 

Displaced Village (margin 
of lake) 

125 2.68 

Land-ownership-only village 91 2.94 Unchanged village  134 2.96 

1.N is abbreviation for Number that shows or expresses frequency or the Number of responses for each group 
of villages. 
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To determine the differences among the three types of rural areas, regarding 
dam effectiveness in the signicant economic and social variables, Duncan test 
was used. The results of the Duncan test showed that, regarding the tourism 
development index, the type of villages without change with an average of 
(3.85) has a signicant difference with two other rural type. Also, In terms of 
employment index, the unchanged villages with the average (3.90), In terms of 
income index, the displaced villages with average of (3.45), In terms of indus-
trial development, the unchanged villages with average of (3.20) and in terms of 
improvement of local economy, the displaced villages with average of (3.01) has 
a signicant difference with two other rural type. Therefore, each one of the 

three types of rural areas, based on geographical location and connection with 
the dam, has accepted a different effect from Karun 3 Dam according to 
economic variables. Also, For the social variable, social capital and social welfare 
indices with the average 2.34 and 2.94 respectively were the highest difference 
in land-ownership-only villages, while in terms of life quality, the unchanged 
villages with the average 2.96 showed the highest difference compared to the 
other two types. According to the level of differences, it is worth noting that 
although there were differences between villages in terms of social capital, social 
welfare and life quality indices, the dam had a little unclear effect on the 
development of these indices (Table 6).

Prioritization potentials for sustainable rural development

In order to apply potentials developed by the dam construction with respect to 
the sustainable development of the rural areas more in-depth assessment is 

Table 5.  Significant difference of indices in terms of the types of rural areas 
Index Variance Sum of 

Squares 
Df1 

Mean 
Square 

F2 Sig3 

Agricultural 
development 

Between 
Groups 

2.88 2 1.44 

2.293 0.102 Within 
Groups 

217.8 347 0.628 

Total 220.7 349 *** 

Tourism 
development 

Between 
Groups 

10.48 2 5.24 

29.788 0.000 Within 
Groups 

61.07 347 0.176 

Total 71.56 349 *** 

Employment Between 
Groups 

27.25 2 13.62 

183.929 0.000 Within 
Groups 

25.71 347 0.074 

Total 52.96 349 *** 

Income Between 
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16.70 2 8.35 

29.281 0.000 Within 
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99.00 347 0.285 

Total 115.7 349 *** 
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development 

Between 
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109.768 0.000 Within 
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Total 141.9 349 *** 
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the local 
economy 

Between 
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8.51 2 4.26 

10.819 0.000 Within 
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Total 121.1 349 *** 

Social capital 
 

Between 
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12.4 2 6.02 

175.74 0.000 Within 
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11.8 347 0.034 

Total 23.9 349 *** 

Social welfare Between 
Groups 

41.9 2 20.95 

176.17 0.000 Within 
Groups 

41.2 347 0.119 

Total 83.1 349 *** 

Quality of life Between 
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17.6 2 8.80 

135.37 0.000 Within 
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22.5 347 0.065 

Total 40.1 349 *** 

1. df(Degree of freedom): The number of independent observations minus the number of 
estimated parameters. 
2. F is abbreviation  for F Fisher Test that whatever be larger, the more probably is a significant 
difference. 
3.Sig  is abbreviation for significant that shows and  measures the difference between variables 
through the significance level of less than 0.05. 

Table 6.  The classification of the types of rural areas in homogeneous groups based 
on significant level of indices in terms of dam effects 

 Indices and the types of rural areas(villages) 
Subset for 
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Indices and the types of 
rural areas(villages) Subset for 

alpha=0.05 

Tourism development  
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N mean 
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1.N is abbreviation for Number that shows or expresses frequency or the Number of responses for each group 
of villages. 
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necessary. Considering the studies on sustainability in rural areas and living 
standards developments, there are eight potentials in rural areas, which with 
respect to dam effects; it is possible to develop them. These indices are farming, 
horticulture, animal husbandry, sheries, tourism, services, handicrafts and 
workshop industries. The one-sample t-test was used to determine the extent to 
which each dam-driven development priority affected sustainable rural develop-
ment in reducing environmental effects. According to the people opinion, all the 
eight indices are at a signicant level and were certainly effective on the 
sustainable development of rural areas. This fact is shown by the signicance 
level (Sig=0.000) which is less (.000<0.05). Moreover, based on the averages, 
tourism index with an average of 4.35 is the priority for rural development and 
the second priority is farming with an average 4.22 (Table 7).

Conclusion

Economically and socially, Karun 3 Dam had been different positive and 
negative effects on the surrounding villages. The obtained results indicated that 
the dam construction was affective in agricultural growth due to the existence of 
Dam Lake. In the same way, as agriculture has been the main part of the rural 
economy in the region, the dam has also been effective in strengthening the 
local economy by providing infrastructures for agriculture. On the contrary, the 
dam has not affected industrial and tourism development. Whereas they are 
expected due to the natural and spatial changes, Tourism and Industry should 
be improved. Also, this is true for employment, and there has been no change in 
the status of jobs, directly and indirectly, related to the dam. In addition, with 
comparing of the signicant level of economic indices in the main group with 

Table 7.  Development priorities for the sustainability of rural areas after dam 
construction  and their significant level 

Index 

Test Value=3 

Mean t Df1 Sig2 (2-tailed) 
Mean 

Difference 

95% confidence Interval 
of the Difference 

Lower Upper 

Farming 4.22 25.6 349 0.000 1.22 1.13 1.32 
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necessary. Considering the studies on sustainability in rural areas and living 
standards developments, there are eight potentials in rural areas, which with 
respect to dam effects; it is possible to develop them. These indices are farming, 
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workshop industries. The one-sample t-test was used to determine the extent to 
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ment in reducing environmental effects. According to the people opinion, all the 
eight indices are at a signicant level and were certainly effective on the 
sustainable development of rural areas. This fact is shown by the signicance 
level (Sig=0.000) which is less (.000<0.05). Moreover, based on the averages, 
tourism index with an average of 4.35 is the priority for rural development and 
the second priority is farming with an average 4.22 (Table 7).
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local economy by providing infrastructures for agriculture. On the contrary, the 
dam has not affected industrial and tourism development. Whereas they are 
expected due to the natural and spatial changes, Tourism and Industry should 
be improved. Also, this is true for employment, and there has been no change in 
the status of jobs, directly and indirectly, related to the dam. In addition, with 
comparing of the signicant level of economic indices in the main group with 
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the control group conrmed the effectiveness these indices and their changes 
due to the dam construction. In fact, these changes are related to the dam 
construction for all economic indices, including agricultural development in two 
periods. The dam also had not affected on the social capital, social welfare and 
quality of life, which needs consideration. Because, the dam can be useful in the 
social part with respect to its double-sided effects, but this point cannot be 
deduced from the results. The undesirable performance of the dam in the rural 
economy has been effective in this situation. Because, there is a signicant 
relationship between the social capital, social welfare and quality of life with 
Economy. Therefore, when the dam has not had much effect on the improve-
ment of economic indices, Social indices are undesirable too. In fact, there is no 
positive change in the improvement of these variables with the dam construc-
tion. It can be concluded that the status these indices were better before the dam 
construction. With comparing of the signicant level of social indices in the 
main group with the control group conrmed the effectiveness these indices 
and their changes due to the dam construction.

 In response to the question two of this article, it should be expressed that 
there existed a signicant difference among the three types of rural areas as to 
socio-economic indices. This difference in the effectiveness of each one of indices 
was different for one of the rural areas. Only, there is no signicant difference in 
agricultural development for three types of rural areas. In fact, agricultural 
development among three types of rural areas has not been different with 
respect to the dam construction. 

As to the question three of this article, in accordance with prioritisation of 
obtained potentials, made available to through dam construction with the 

objective, sustainable development, tourism is the optimal choice, but the results 
indicated that the dam construction has not affected to improve it.   The cut-off 
of rural roads (Photo 1), lack of services, waterborne transportation problems 
(Photo 2), reduced inhabitants of many rural areas, reduced tourism attractions 
of Karun River downstream of the dam caused by dehydration, lack of advertis-
ing concerning dam tourism development, and reduction in downstream 
farming (Photo 3) were the most important reasons that caused this status. 
However, overall tourism development is possible. Therefore, concerning the 
rural tourism capabilities of the region before dam construction and those 
added after it, more administrative attention and appropriate plans must be put 
on the agenda. Also, agriculture is the second priority for rural development 
with respect to the dam construction.

The important general point that can be deduced from the results this 
research is a duality in optimal management and based on sustainable develop-
ment. In fact, from the beginning of the dam construction to its end (here 
Karun 3 dam), there is no detailed study that can strengthen and developed the 
surrounding rural areas as to a systematic process and based on sustainability 
principle. Therefore, the important point between the dam construction and 
surrounding villages, especially in developing countries for sustainable develop-
ment, is lack of a systematic approach, which is considered development and 
development projects as a one-dimensional. In fact, lack of these factors caused 
that the Karun 3 dam has not had considerable effects on surrounding villages 
concerning economic and social variables.
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