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Abstract

 This research aimed to study the perceived impact of the urbanization of a small town on its hinterlands by choosing 
Vang Vieng in Lao PDR as a case study. A questionnaire survey was conducted with 315 households in 12 villages surrounding 
the town. Data were analyzed by descriptive statistics, mean ranking and multiple regression analysis. The research found 
that the top ten most negative kinds of impact centered on environmental problems. Results of a Multiple Regression Analysis 
showed that the length of time the household heads had lived in the village positively influenced their perceptions, while 
the number of household members belonging to political parties and the proportion of type of agricultural production being 
changed to serve urban markets negatively influenced their perceptions, with the R2 = 0.133. This research indicates that 
the environmental problems generated by the urbanization of a small town extended well beyond the municipal area to its 
rural hinterlands. Therefore, town development should set environmental protection among its first priorities, not only for 
the town itself but also to cover its rural hinterlands.
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1. Introduction

 The world’s population is quickly becoming  
urbanized. In 1950, less than 30 percent of the world’s 
population lived in cities. This number grew to 47 
percent by the year 2000 (2.8 billion people), and it is 
expected to grow to 60 percent by the year 2025 (UNDP, 
2010). This shift is taking place much more rapidly in 
the developing world than elsewhere. Changes that used 
to take centuries are now occurring in a few decades, 
thereby creating many challenges. Unfortunately, few 
developing countries are adequately prepared for these 
changes. In addition, most of the policy discussion  
concerning global urbanization has focused on  
megacities, while the needs and vulnerabilities of 
smaller cities and towns have been overlooked  
(Kammeier, 2003).
 Urbanization brings with it both positive and  
negative impacts not only on the urban area itself but 
also on the surrounding hinterlands, the areas interfacing 
distinctly urban and clearly rural areas. Changes in 
the hinterlands range from urban expansion to new  
employment opportunities (Janmanee and Thongyou, 
2012), the decline of agriculture and environmental 
problems (Hoggart, 2005; Simon, 2008). Understanding 
the impact of urbanization on the hinterlands has  

significant implications because the ecological,  
economic and social functions performed in this area 
affect both the city and the countryside (Ravets et al., 
2013). Sustainable growth of cities and towns depends 
on healthy and balanced relationships with its  
hinterlands, and vice versa (Allen, 2003). In this  
research, we explored the impact of urbanization of  
a small town in Lao PDR, a country that is  
predominantly rural based, but is one of the countries 
in which urban population is growing rapidly. 
Vang Vieng town in the province of Vientiane was  
selected as a case study. It is one of Lao PDR’s fastest- 
growing towns due to the growth of the tourist industry. 
The town has a population of approximately 20,000. 
The number of tourists coming to Vang Vieng town 
was 250,000 in 2010 and is expected to reach 500,000 
by 2020 (Lao National Tourism Administration, 2009). 
The growth of the tourist sector has created a great deal 
of pressure and many challenges not only for the town, 
but also for its rural hinterlands and the surrounding 
environment.

2. Materials and Methods

 In order to examine the impact of urbanization 
on the hinterland, the study used the household in  
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The aim of the present study was to standardize and to assess the predictive value of the cytogenetic analysis
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to 1 MNcell/1000 cells in control animals). The study revealed that micronucleus test, as an index of cumulative
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1. Introduction

In India, about 200 tons of mercury and its
compounds are introduced into the environment
annually as effluents from industries (Saffi, 1981).
Mercuric chloride has been used in agriculture as a
fungicide, in medicine as a topical antiseptic and
disinfectant, and in chemistry as an intermediate in
the production of other mercury compounds. The
contamination of aquatic ecosystems by heavy
metals and pesticides has gained increasing attention
in recent decades. Chronic exposure to and
accumulation of these chemicals in aquatic biota
can result in tissue burdens that produce adverse
effects not only in the directly exposed organisms,
but also in human beings.

Fish provides a suitable model for monitoring
aquatic genotoxicity and wastewater quality
because of its ability to metabolize xenobiotics and
accumulated pollutants. A micronucleus assay has
been used successfully in several species (De Flora,
et al., 1993, Al-Sabti and Metcalfe, 1995). The
micronucleus (MN) test has been developed
together with DNA-unwinding assays as
perspective methods for mass monitoring of
clastogenicity and genotoxicity in fish and mussels
(Dailianis et al., 2003).

The MN tests have been successfully used as
a measure of genotoxic stress in fish, under both

laboratory and field conditions. In 2006 Soumendra
et al., made an attempt to detect genetic biomarkers
in two fish species, Labeo bata and Oreochromis
mossambica, by MN and binucleate (BN)
erythrocytes in the gill and kidney erythrocytes
exposed to thermal power plant discharge at
Titagarh Thermal Power Plant, Kolkata, India.

The present study was conducted to determine
the acute genotoxicity of the heavy metal compound
HgCl2 in static systems. Mercuric chloride is toxic,
solvable in water hence it can penetrate the aquatic
animals. Mutagenic studies with native fish species
represent an important effort in determining the
potential effects of toxic agents. This study was
carried out to evaluate the use of the micronucleus
test (MN) for the estimation of aquatic pollution
using marine edible fish under lab conditions.

2. Materials and methods

2.1. Sample Collection

The fish species selected for the present study
was collected from Pudhumadam coast of Gulf of
Mannar, Southeast Coast of India. Therapon
jarbua belongs to the order Perciformes of the
family Theraponidae. The fish species, Therapon
jarbua (6-6.3 cm in length and 4-4.25 g in weight)
was selected for the detection of genotoxic effect
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hinterland villages as a unit of analysis. Three main 
research methods were employed. 
 1.  Secondary data collection and document  
review - this method was used to analyze the urbanization 
process of Vang Vieng and to find existing information 
on the impact of urbanization.
 2.  Preliminary community - profile study - this 
method was used to identify basic characteristics of 
hinterland communities and key issues on the impact 
of urbanization. These data were an important input 
for the survey questionnaire design. Semi-structured 
interviews were used to interview key informants 
from four hinterland communities as well as key town 
administrators and planners.
 3.  Quantitative research methods - Households 
in the hinterland areas of Vang Vieng were the unit of 
analysis. The hinterlands were identified as the villages 
surrounding Vang Vieng town’s municipal area. This 
area contains 12 villages with a population of 1,668 
households. A sample size of 315 households was 
determined by using F Test of Variance Proportion 
in Multiple Regression/Correlation analysis (MCA) 
(Cohen, 1988). The systematic sampling method was 
used to draw sample households proportional to the 
size of each village’s population by using the village’s 
household data available at each village chief’s office. 
Data were analysed by using descriptive statistics. A 
Multiple Regression Analysis was also used to identify 
factors that influenced the perceptions of the impact of 
urbanization in the hinterlands.

3. Research Results

3.1. The respondents and the hinterland households

 The household respondents in this survey were 
predominantly men (75.9 percent of 315 households) 
at an average age of 47.2. Some 38.7 percent were 
born in other provinces, while 34.3 percent were born 
in the village where they were living at the time of 
the interview. Most of the respondents were married 
(92.4 per cent). Some 44.8 percent had only a primary 
education, while another 28.6 percent had completed 
lower-secondary school. In terms of occupation, 58.1 
percent were farmers, followed by those who were 
unemployed, waiting for jobs, and housewives.
 Some 56.2 percent of the surveyed households were 
located outside the municipal areas, with 94.9 percent 
living not more than 10 kilometres from Vang Vieng 
town. The average distance from the households to the 
town was 5.4 kilometres, with the average travel time of 

21.8 minutes. The most common means of transportation 
was motorcycle (82.5 percent). 
 The households surveyed were composed of  
relatively young people. The average age of all members 
in the households was 27.1. The average income of  
the households was 2,874,682.1 kip1. The largest 
group of households (70.8 per cent) earned 1,000,000 
– 5,000,000 kip per month. Most of them had a small 
plot of land, with 37.1 percent owning less than 5 rai2, 
and 34.3 percent owning 5-10 rai. The average land 
holding was 8.2 rai per household. Most of the land 
was used for rice farming. The average size of rice land 
was 5.1 rai per household.

3.2. Linkages between hinterlands households and the 
town

 The hinterland households of Vang Vieng town 
had various types of linkages with the town. The most 
important link was through health care. Up to 87.6 
percent of the households received medical services 
provided by the town. The second most prevalent  
linkage was through education. More than one third 
of the households (36.5 percent) had members studying 
in the town. Apart from receiving social services,  
hinterland households also had economic relationships 
with the town. One-third of them (31.7 percent) sold 
their produce to the town, but only 15.2 percent changed 
the type of products to serve the town. A quarter of 
the hinterland households (25.1 percent) had some of 
their members work in the town, mostly as cleaners 
and workers in small hotels, guesthouses, restaurants 
and bars. Others were construction workers as Vang 
Vieng was growing rapidly. Another 21.9 percent were 
involved in other non-agricultural pursuits, mainly in 
small entrepreneurial activities such as running small 
food shops and food stalls, running small businesses 
in construction, mechanics, electricity and electronics 
repair, trade, and transportation. It is remarkable that 
9.5 percent had already sold their land to towns people 
(Table 1).

3.3. Perceived impact of urbanization on the  
hinterlands

 The impact of urbanization on the hinterlands 
as perceived by household heads was analysed by 
using mean ranking of each item of the perceived 
impact in terms of seven themes, namely household 
economy, village economy, village society, politics and  
administration, ideology and culture, women and youth, 

1 1 USD = 7,822.47 kip (exchange rate on August 27, 2013)
2 Rai is a unit of area measurement in Laos: 1 acre = 2.5 rai; 1 hectare = 6.25 rai
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and environment. Each theme contained 5-12 items. 
The respondents were asked to give their perceptions 
of the impact of urbanization on each item, with a  
ranking from 1-5 to reflect the perception that the  
situation was getting: much worse (1), worse (2), no 
impact (3), better (4) and much better (5). The highest 
score was 5, indicating that urbanization has made  
the situation much better than before.

3.3.1. Favourable impacts
 Analysis of mean ranking indicated that the most 
favourable impact was on educational opportunities 
and people’s participation in local administration, 
specifically the village committee. Both received the 
same high ranking (mean = 4.17 out of 5.00). Other 
favourable impacts were related to the overall quality of 
life and standard of living, socially (mean = 4.13) and 
economically (mean = 4.05), at both the household and 
village levels. It is notable that Vang Vieng hinterland
households could enjoy communal life in their village. 
Along with the expansion of the town, local people 
could enjoy mutual help and support among themselves 
(mean = 3.79) and community solidarity and social 
cohesion (mean = 3.96). In addition, they could also 
enjoy women’s participation in their village’s decision 
making (mean = 3.95) (Table 2).

3.3.2. Unfavourable impacts
 Urbanization did not bring about only positive 
impacts. In what follows, we will discuss the most 
unfavourable impacts that received negative ranking. 
The results made it very obvious that environmental 
impacts were the most unfavourable and worrisome. 
Nine out of ten items with the lowest mean ranking were 
environmental impacts. According to the perception of 

the hinterland households, urbanization had the greatest 
negative impact on the quality of air (mean = 2.21) and 
quality of water resources (mean = 2.30). Urbanization 
made food from natural resources less available (mean 
= 2.47). People also complained about noise pollution 
(mean = 2.60) and the quantity of solid waste (mean = 
2.70) from the town which was dumped into the river 
and landfills. New construction (roads, houses, offices) 
created environmental problems in the villages, e.g., 
floods, destruction of scenic views (mean = 2.79).  
The overall quality of natural resources and the  
environment were deteriorating due to rapid  
urbanization (mean = 2.84) (Table 2).

3.3.3. Factors influencing perceptions of the impact of 
urbanization
 A Multiple Regression Analysis was used to 
identify the most important factors that influenced the 
perceptions of household heads on the impact of ur-
banization on the hinterlands. The research found that 
the length of stay of the household in the village (Beta 
= 0.197), number of household members belonging 
to political parties or other town-based organizations 
(Beta = -0.241) and proportion of type of agricultural 
production being changed to serve markets in the town 
(Beta = -0.152) were factors which influenced their 
perceptions of the impact with the R2 = 0.133 (Table 
3).
 Factors that were included in the analysis but were 
found to not significantly influence the perceptions 
were: age of household head, average age of household 
members, monthly income of household head, monthly 
income of all household members, size of land holding 
of household, number of close neighbors, number of 
household members working in the town, number of 

Table 1. Percentage of hinterland households classified by type of linkages with Vang Vieng town

Relationship with Vang Vieng Town Yes
percent

No
percent

Total
N=315

Having members working in the town 25.1 74.9 100
Having members working in cement factory near the town 16.5 83.5 100
Having members working in urban areas in other provinces 17.1 82.9 100
Supplying agricultural products to markets in the town 36.2 63.8 100
Changing type of agricultural production to serve markets in the town 15.2 84.8 100
Having non-agricultural economic activities with the town 21.9 78.1 100
Having members studying in the town 36.5 63.5 100
Using medical services provided by the town 87.6 12.4 100
Using public government administration services in the town (certification of
birth, marriage, death; land registration; tax payment)

6.3 93.7 100

Using other services in the town (shopping, recreation, travel services) 1.3 98.7 100
Selling land to people in the town during the last ten years 9.5 90.5 100
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household members studying in the town, number 
of household members working in towns in other 
provinces, size of land sold to townspeople during the 
last 10 years, proportion of non-agricultural activities 
with markets in the town, and proportion of agricultural 
produce sold to markets in the town.

4. Discussion

 This research has shown that environmental  
problems were the most worrisome concern of the  
people in the hinterlands of Vang Vieng town. Our  
in-depth interviews revealed the fact that many  
environmental problems were caused by the cement 
factories located near Vang Vieng town, and also by 
the mountain blasting and stone grinding industry for 
the cement factories, which served not only the town 
but also and more importantly the construction in the 
central and northern regions of Lao PDR. All these  
created smoke, dust and odours that affected the villages 

nearby. In addition, the growth of Vang Vieng town 
negatively affected water quality, especially the Xong 
River which runs through the town. Here, the town’s 
waste water was drained to the river with very limited 
or no treatment at all. Villagers who lived downstream 
could no longer use the water from the river for home 
consumption, due to the deterioration of water quality. 
People also complained that fish became rare and 
some edible fresh water weeds vanished due to  
pollution. This contributed to less availability of food  
from natural resources. Noise pollution was caused  
by traffic, mountain blasting for stones and the cement 
industry, and late-night bars serving young backpackers. 
Some solid waste was dumped into the river and  
landfills. It is notable that the survey data showed that 
local people linked environmental problems to the 
urban-biased policy.
 Environmental problems could decrease the quality 
of life and well-being of the people and threaten the 
tourism industry of Vang Vieng town. Hence, it is 

Table 2. Top ten mean ranking of most favourable and most unfavourable impacts of urbanization of Vang Vieng town on 
the hinterlands

Rank  Most Favourable Impacts Mean Most Unfavourable Impacts Mean
1 Education opportunities 4.17 Quality of air in village 2.21
2 People’s participation in local administration 

(village committee)
4.17 Quality of water resources 2.30

3 Overall quality of life – socially 4.13 Availability of food from natural resources 2.47
4 Overall standard of living of people in the vil-

lage – economically
4.05 Noise pollution in village 2.60

5 Employment opportunities of villagers 4.05 Quantity of solid waste from Vang Vieng town 2.70
6 Overall standard of living of the households - 

economically
4.00 Shortage of farmland of villagers 2.74

7 Vang Vieng Town becoming international tourist 
attraction creates awareness of the outside world 
among the villagers

4.00 New construction (roads, houses, offices) creates 
environmental problems in village, e.g. floods, 
destruction of scenic views

2.79

8 Mutual help and support among the villagers 3.97 Quality of soil for agriculture 2.79
9 Community solidarity and social cohesion 3.96 Urban bias policy creates problems for the 

village, e.g. dumping of urban waste and leakage 
of polluted water

2.83

10 Women’s participation in village decision 
making

3.95 Overall quality of natural resources and 
environment

2.84

Table 3. Factors influencing perceptions of household heads on the impact of urbanization on the hinterlands in Vang 
Vieng

Independent variables b Beta Sig.
Length of stay in the village 0.203 0.197 0.001*
Number of household members being members of a political party -7.052 -0.241 0.000*
Proportion of change in type of agricultural production to serve markets in the city -0.044 -0.152 0.006*
R2 = 0.133 F = 2.849 Sig of F = 0.000  n = 315
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recommended that environmental protection should be 
set as the first priority of the development strategies of 
Vang Vieng, particularly considering the fact that it has 
been promoted as a nature-based international tourist 
town. Environmental protection should expand beyond 
the urban space to cover the hinterland areas. Our study 
also indicates that the voices of the people should 
have more room in the local political spheres. Though  
perceptions are not necessarily a reality, they are the 
ways people interpret the world, human interaction and 
the surrounding environment. Listening to people’s 
voices and scrutinizing their perceptions will help policy 
makers better serve the needs of the beneficiaries.
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