
 

 

 

 

 

  

Differences between urban and 

landfill citizens in the An Giang 

province of Vietnam  

- a field study about landfilling & solid waste 

management 

 

  

Bachelor thesis 15 hp 

Author: Nina Jonsson 

Supervisor: Stina Alriksson 

Examiner: William Hogland 

Term: Spring 19 

Subject: Environmental science 

Level: Bachelor 

Course code: 2MX01E 

 



 

 

 

i 

 

 

 

Abstract  

Landfilling is the most common treatment of Municipal Solid Waste (MSW) in the An Giang 

province in south Vietnam. Many of the landfills are not sanitary and can be harmful to the 

environment and the residents, especially those who live within the settled distance limit of 

1000 meters. 

There is a lack of knowledge about the people living close to landfills in the An Giang province. 

Therefore, the aim of the study was to investigate any issues about living close to landfills, by 

comparing health, knowledge and social issues, between people living near landfills and people 

in urban areas in the An Giang province. A total of 80 people was chosen in Long Xuyen and 

An Phu, for a questionnaire. The data was compiled and coded in Excel for further analyzation 

in SPSS. The results show differences in social issues, health and knowledge related to 

landfilling and solid waste. The experiences in the landfill areas could be taken in advantage. 

The study suggests using students in communication programs and workshops to increase 

knowledge and practice about solid waste among the citizens. To monitor landfills and the air 

in due to open burning of solid waste, is recommended. 

 

Sammanfattning 

Deponering är den vanligaste behandlingen av hushållsavfall i An Giang-provinsen i södra 

Vietnam. Många av dessa soptippar (deponier) är inte sanitära och kan vara skadliga för både 

miljön och invånarna som bor inom den bestämda avståndsgränsen på 1000 meter. 

Det finns brist på kunskap om de människor som bor nära deponier i An Giang-provinsen. 

Därför var syftet med studien att undersöka förekomsten av problem av att bo nära deponier i 

provinsen. Detta gjordes genom att jämföra hälsa, kunskap och sociala frågor mellan människor 

som bor intill deponier och människor i urbana områden. Totalt valdes 80 personer i Long 

Xuyen och An Phu till en enkätstudie. Uppgifterna sammanställdes och kodades i Excel för 

vidare analys i SPSS. Resultaten visade skillnader i sociala frågor, hälsa och kunskap relaterade 

till deponering och fast avfall. I deponiområdena fanns det mycket erfarenhet som skulle kunna 

utnyttjas. Studien föreslår bl.a. att använda skolungdomar i kommunikationskampanjer och 

workshops för att öka kunskap och praxis hos invånarna. Att övervakning och mäta deponier 

och luften p.g.a. öppen eldning av avfall, rekommenderas. 
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 Introduction  

Solid Waste Management (SWM) carry high economic costs in many Asian developing 

countries with a fast-growing economy, rising living standards and increasing population. 

(Dhokhikah & Trihadiningrum, 2012). In low income countries, the waste generation is 

expected to increase twice as much within two decades (The World Bank, 2012). Many times, 

the fast development give rise to open dumping and non-sanitary landfills, because of poor or 

non-functional solid waste management. Open dump-sites can cause diseases from contact with 

waste, from rodents, vectors or by the wind (see figure 1). Pollutants can reach surface water 

and groundwater when dumped by waterbeds or through leachate because of rainfall (see figure 

1). There is also an increased risk of flooding when solid waste is clogging wells or rivers, 

especially during heavy rain (see figure 1), (The World Bank, 2012; Gomes & Hogland, 1994). 

Flooding frequency may also increase because of global warming, such as extreme weather and 

sea level rising, (IPCC, 2014).  

The An Giang province in The Mekong Delta is one of the most population-dense areas of 

Vietnam (611 people /km2 in An Giang, comparing to 280 people/km2 in the whole country) 

(General Statistics Office of Viet Nam, 2017). Open dumping and non-sanitary municipal 

landfills occur in the province with households living close by. 

Farming land can also be seen next to landfills. Open burning is a common way to decrease the 

volume of solid waste. To live close to landfills can therefor affect these people’s health. 

Even if unsanitary landfills are closing and more sanitary landfills are replacing the old ones, 

people are still being affected. To move towards an Integrated Municipal Solid Waste 

Management (ISWM), the people play an important part for the waste management to function. 

An ISWM offer an approach that first seeks to give an understanding of the problems before 

addressing them. One important aspect is the community, for example by including the citizens 

and increase their knowledge and awareness helps to stimulate a sustainable development of 

solid waste (Guerrero, Maas & Hogland, 2013; Marshall & Farahbakhsh, 2013; Tchobanoglous 

& Kreith, 2002; Waste, 2001).  

There is a lack of knowledge of how people near unsanitary and closing landfills are affected 

in the An Giang province. Among the residents, there is probably also a lack of knowledge and 

awareness about solid waste and the environmental effects. By letting these people getting 

heard, it can be easier to map the needs to include the citizens, towards an ISWM. 

 

 Aim of study and limitations 

The aim of the study was to investigate any issues of living close to landfills in the An Giang 

province, by comparing differences in health, knowledge and social issues between people 

living in landfill areas and people in urban areas of An Giang.  

 

Limitations: The field studies were made over a period of two month during the end of the warm 

dry-season in the An Giang province in the Mekong Delta of Vietnam (see figure 1). Some 

information was collected in the everyday life through observations and conversations. 

Furthermore, the focus is on the Municipal Solid Waste (MSW) in the An Giang province, not 

including industrial or medical waste or waste water.  
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 Background  

Since the economic reform, initiated in 1986, the Vietnamese economy has increased rapidly, 

making Vietnam a developing country within the lower middle-income level (The World Bank 

(2019). Nowadays, the annual rate of urbanization is estimated to be 3% calculated from the 

last five years (2015-2020) and the annual population growth is 0.9% per year (Central 

Intelligence Agency, 2019). Meaning there is a fast transition from living in rural areas towards 

living in cities. 

Vietnam is now suffering from an increasing solid waste generation and already visible effects 

of climate change, (Central Intelligence Agency, 2017; Ministry of Natural Resources and 

Environment, et. al. 2013). More than 15 million tons of waste is generated in Vietnam every 

year and 80% counts as municipal solid waste. The solid waste collection does not reach all 

people, leading to solid waste being thrown directly in the environment, threatening to pollute 

air, water and soil, as well as causing eyesore (Ministry of Natural Resources and Environment, 

2012). In 2010, 80% of the municipal solid waste was collected and only 19 of 91 landfills were 

classified as sanitary (Asian Development Bank, 2013). There are environmental regulations in 

Vietnam, but they are not properly implemented. The challenges for SWM in Vietnam are 

limited financial resources, inadequate infrastructure, low awareness and insufficient 

Figure 1. Pictures from the An Giang province in Vietnam. Top left: A waste-picker (scavenger) searching for 

sellable recyclables at a landfill where visible smoke arises in the background. Top right: A waste workers 

collecting solid waste along the street. Bottom left: Plastic bags filled with garbage in front of a stormwater inlet. 

Bottom right: A canal at dry season filled with garbage. (Photographer: Nina Jonsson) 



 

 

 

3 

 

 

 

technology (Institute of Strategy, Policy on Natural Recourses and Environment, 2013). The 

municipal source is estimated to grow to 35.2 million tons in 2020 and 51.7 in 2025 (Ministry 

of Natural Resources and Environment, 2012). 

 

Each province has a responsible department called Department of National Resources and 

Environment (DoNRE), which responsibility is to implement the national environmental 

policies from the Ministry of Natural Resources and Environment (MoNRE) (Asian 

Development Bank, 2013). 

 

The current Municipal Solid Waste Management (MSWM) needs improvement and the 

approach of an ISWM is in its initial phase. There is a National Strategy for Integrated Solid 

Waste Management until 2025 and a Vision Towards 2050 to create prospective conditions for 

environmental adaptation (Nguyen & Le, 2011). 

 The An Giang province 

The An Giang province is located in the Mekong Delta next to the Cambodian border in the 

southwest (see figure 2). The province has mainly flat terrain very close to sea level and a big 

net of canals to water the many fields of crops growing here (Central Intelligence Agency, 2017; 

Nguyen & Le, 2011). The water of Mekong River and the productive soil are the key for many 

people’s sustentation. Therefore, the Delta is very vulnerable to environmental pressures, such 

as flooding (Daniel, R., Lebel, L., Hoanh, C.T. & Krittasudthacheewa C. (Eds.), 2014; Nguyen 

& Le, 2011). The population density of the An Giang province is more than twice as much 

comparing to the whole country and more than 2 million people live here (General Statistics 

Office of Viet Nam, 2017). About 30% of the population lives in urban areas and 70% in the 

rural (Statistical Office of An Giang Province, 2015). 

 

The People’s Committee of An Giang province presented in 2014, that the whole province 

generated about 1 300 tons of solid waste per day. Only about 60% were collected (Research 

center for Rural Development, 2015). In the Mekong region the municipal solid waste has an 

estimated increase of 10-16% per year (Nguyen & Le, 2011). 

The urban residents in Vietnam have generally higher living standards, which leads to more 

consumption and therefore higher solid waste generation than the rural population (Luong, 

Giang, Thanh & Hung, 2013). This confirms by a lower solid waste generation in the rural areas 

of the Mekong Delta (0.3 kg per person/day) comparing to the urban areas (1.2 kg per 

person/day) (Nguyen & Le, 2011). 

The income difference between the urban and rural people in An Giang is: 2.9 million 

VND/month as the average income in urban areas, whereas in rural areas: 2 million 

VND/month. The poverty rate was 13.15% in 2006 but has clearly reduced in less than 10 years 

to 3.65%. (Statistical Office of An Giang Province, 2015). 

 

At current state there is no implemented separation of solid waste at household level. The 

households can sell recyclables to unofficial collectors, apart from that, separation is low. The 

main fraction of the municipal solid waste is organics and there is not yet a beneficial method 

to convert this to fertilizer nor bio-gas because waste is not separated at source. There has been 

an attempt to make a fertilizer product and a machine was bought to the biggest city of An 

Giang, however the market was not yet ready, and the machine is also expensive to maintain. 

Farmers are also very accustomed to use chemical fertilizers (Research center for Rural 

Development, 2015; Nguyen & Le, 2011).  
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There is a private sector for recycling where waste-pickers play a part. This sector is at the 

present unofficial instead of being incorporated with the current solid waste management 

(Nguyen & Le, 2011). The current waste collection is provided by the Urban Environment 

Company Ltd (URENCO), one for each province and big cities. URENCO collects, transport 

and treat waste from different sources, but also sweeps streets (Ministry of Natural Resources 

and Environment, 2012). In An Giang they have not the capacity of collecting solid waste in 

the whole province. They operate mainly in bigger urban areas such as Long Xuyen city, where 

the solid waste generation is higher and more concentrated. Even within the administrative 

borders of the city, in the suburban areas, collection do not reach all. That is partly because of 

inadequate infrastructure and poor economic finances (Research center for Rural Development, 

2015). 

Therefore, it is common among people in the rural areas to take care of their solid waste 

themselves, by burn it, bury or throw it away in the backyard, river or a canal. (Research center 

for Rural Development, 2015). 

 

 
Figure 2. Map of Vietnam showing administrative divisions. Pointed out is the An Giang province with its capital 

Long Xuyen city (Central Intelligence Agency, 2001, edited by author). 

 

 Solid waste treatment and landfilling in An Giang 

Landfilling is the most common treatment of MSW in Vietnam as well as in the An Giang 

province. Most of the landfills or open dumpsites are not sanitary and pose a risk for leachate 

and gas emissions to reach environment and people working and living nearby (Nguyen & Le, 

An Giang province 
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2011). According to Circular 01/2001/TTLT-BKHCNMT-BXD the least distance between the 

landfill and residents must be 1 000 meters. Most landfills do not meet these terms (Research 

center for Rural Development, 2015).  

The incinerators that do exist in the Delta are inefficient and lack technology to meet set 

standards. Open burning at landfills are illegal but do exist to reduce volume, most common in 

rural areas where there are poor or no-existing environmental controls. This is a big threat to 

the environment and people’s health (Nguyen & Le, 2011). 

Open burning was seen during the field studies in An Giang. The smoldering where causing 

dark dense smoke and this phase of open burning, when incomplete combustion occurs, produce 

the most amount of PCB and dioxins (Solorzano-Ochoa et al, 2012). Open burning also 

produces particles known as particulate matter (PM). The pollutants from open burning at 

landfills with organic compounds, are suspected to cause cancer and lung diseases (Mataloni., 

et. al. 2016). With the wind PM such as soot and dust can rain down landing on e.g. glaziers in 

Himalaya accelerating the melting of the ice (Li et al., 2016). Himalaya’s glaziers are the main 

source of the water of the Mekong river. Because of climate change, The Mekong River pose a 

great risk to make landfills become flooded and letting the pollutants spread with the water 

(Nguyen & Le, 2011). Additionally, the increased damming further up the Mekong River 

combined with a rising sea level, will most likely advance the already occurring intrusion of 

saline water from the sea, making people´s sustention downriver harder (Trung et al., 2018). 

 Description of the field study areas 

For a questionnaire, two urban and two landfill areas were chosen within two districts: Long 

Xuyen and An Phu (see figure 3). The landfill areas were located within 700 meters from 

landfills that were about to close (An Phu), or were going to be closed (Binh Duc, Long Xuyen) 

at the time for the field studies. The urban areas of each district were located within the most 

central areas of each district (see figure 3). 

The two districts differ socially when comparing poverty rate, agriculture proportion and solid 

waste generation. Therefore, the districts were chosen as target areas (Statistical Office of An 

Giang Province, 2015). 

 

Long Xuyen district is placed south east of the province and is the capital of An Giang, (see 

figure 3). The city has 285 100 inhabitants and an area of 115.3 km2 (Statistical Office of An 

Giang Province, 2015). One of the side branches of Mekong river, Hau river, is running through 

several parts of the city. The agricultural area is 61% and the poverty rate is 1.13% (Statistical 

Office of An Giang Province, 2015). The solid waste generation is estimated to 0.9 kg per 

person/day and is a “Type II” according to a 6-type National standard of solid waste generation, 

where Ho Chi Minh is type I and the very rural areas have classification type VI (personal 

communication with Le Minh Thanh at DoNRE, March 2016). The total quantity of solid waste 

in Long Xuyen is estimated to 73 000 tons per year (Research center for Rural Development, 

2015). 

The biggest landfill of the province, with a total area of 57 000 m2, is found in the suburban 

ward of Binh Duc (see figure 3). This landfill was one of the polluted ones that were going to 

be closed. The ward is located in the very north of Long Xuyen city and had in 2014 a 

population of 21 150 people.  

The urban target area is found about 7 km south from the landfill, in My Xuyen ward, in the 

central of Long Xuyen city (see figure 3). In the ward is a big market area and about 15 300 

people lived here according to data from 2014 (Statistical Office of An Giang Province, 2015). 
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The An Phu district is found in the very north of the An Giang province and shares borders 

with Cambodia, (see figure 3). A small town called An Phu is located here with a big 

marketplace including a fish market in the center. One branch of the Mekong river is running 

through the district from Cambodia towards Long Xuyen and continues until the river meets 

the sea. Of the total area (226 km2), 83% is agricultural (Statistical Office of An Giang Province, 

2015). In 2014, 179 500 people were living in the district, with a poverty rate at 7.25%. The 

solid waste generation here is estimated to 0.5 kg per person/day, classified as a type V 

(personal communication with Le Minh Thanh at DoNRE, March 2016). 

An Phu town had about 11 760 people, including the landfill area, which is located about 3 km 

south of the center of An Phu town (see figure 3). The landfill, that at the time where about to 

close, had an area of 3 047 m2 and was located just next to a small road (Statistical Office of 

An Giang Province, 2015). 

 

Both landfill areas were partly surrounded by agricultural areas, had water surfaces running 

close or next to and people living very close. There were also people making a living of the 

landfills. In Binh Duc waste-pickers collected recyclables. In both areas there were coffee shops 

that e.g. sold food and drinks to the waste workers and waste-pickers. Shelter, toilets and 

showers could also be offered.  

 

 

 

Cambodia 

 3. An Phu town 

 4. An Phu landfill 

1. Long Xuyen  

landfill, Bin Duc 

2. My Xuyen,  

Long Xuyen city 

Figure 3. Map of the An Giang province with the An Phu district in the north and Long Xuyen district in south-

east. A survey was conducted within these areas marked on the map (adjusted after Threeland, 2013). 
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 Methodology 

On-site contacts were made with Vietnamese people working with different waste issues in the 

An Giang province and Long Xuyen city. Several study visits took place at landfills in the 

province. The general solid waste management and behavior among common citizens were 

observed, which finally led to a survey. 

 Field observations 

Ocular observations were made mainly in Long Xuyen city in the An Giang province, Vietnam, 

of the municipal solid waste management and the common behavior of citizens handling solid 

waste. Also, five different landfills in the An Giang province, were visited by the author for 

field studies. During the time, the peak of the dry season occurred, which to some extent 

affected the type of visible observations. 

 Solid Waste in An Giang 

During nine weeks in Long Xuyen city and An Giang province, observations were made, 

especially in the area where most of the time were spent. These areas were mostly related to An 

Giang University in Long Xuyen city, such as the university dormitory area, the way between 

there and the university, as well as the university area, but also the city center. 

Waste collection, waste transportation, waste containers and people’s behavior of handling solid 

waste were among the things that were being observed.  

 Landfills in An Giang 

The observations of the different landfills worked as a base for this thesis to get a visual picture 

of landfilling practices in the province. The landfills were of different sizes, ages and under 

different regulations for construction or closure. The observations were based on a checklist 

summarized from compiling criteria from Tool for Rapid Risk Assessment of Dumpsites in 

Dumpsite Rehabilitation Manual (Joseph et al., 2008), Checklist for investigations regarding 

the remediation of closed landfills (Swedish Geotechnical Institute, 2012) based on European 

and Swedish regulations and finally, criteria regarding location of landfills (Hogland, 1996). 

The checklist can be found in Appendix 1. The observations looked at environmental and 

human health aspects including the surrounding areas, the technology, process and safety. 

 The questionnaire survey 

As knowledge and awareness is playing an important role in an ISWM (Guerrero, Maas, & 

Hogland, 2013; Shekdar, 2009; SIDA, n.d.), a questionnaire was developed to get a picture of 

the knowledge, awareness and practice of solid waste, landfilling and the local environment in 

the An Giang province.  

Two urban and two suburban/rural areas were chosen, one of each, in the zone of An Phu town 

and in Long Xuyen city. The suburban area of Long Xuyen city and the rural area of An Phu 

were located within 700 meters from landfills that were about to close (An Phu), or were going 

to be closed (Binh Duc, Long Xuyen). The urban areas of each district were located within the 

most central areas of each district. 
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 Construction of the questionnaire 

The questionnaire of this thesis was constructed containing four parts: 

1. PERSONAL INFORMATION 

a. Gender, age, district, area, education, occupation, number of people in 

household, number of people in household with income and total income per 

household 

2. KNOWLEDGE & PERSONAL EXPERIENCES OF SOLID WASTE, 

LANDFILLING AND THE ENVIRONMENT 

a. Knowledge about environmental issues, local effects on the environment in due 

to landfilling/solid waste, quality change aspects in the local area  

3. SOLID WASTE & TREATMENT METHODS IN HOUSEHOLDS 

a. Separation of solid waste, composition, generation, device for solid waste, 

treatment, littering phenomena, why waste is increasing 

4. ABOUT SOLID WASTE COLLECTION FEE & OTHER QUESTIONS 

a. Collection fee, how much, how often collection, other comments 

 

The questionnaire was constructed using a major part of closed-ended questions on an inquiry 

sheet for structured interviews face-to-face, (see inquiry sheet in Appendix 2). Closed-ended 

questions increase the comparability of the answers and make it simpler for both respondent 

and interviewers to carry out. With a face-to-face interaction, the probability of getting answers 

grows (Bryman, 2016).  

Most of the questions were based on a previous questionnaire about the solid household waste 

and solid waste management in Long Xuyen city, made by the partnership project Green 

Vietnam. They interviewed 120 people from two areas of Long Xuyen city; one urban, My Long 

and one suburban, My Hoa Hung, following the Knowledge, Attitude and Practice-model 

(KAP) (Research center for Rural Development, 2015). A KAP-survey is described as a 

quantitative method that can give both qualitative and quantitative information about a specific 

topic. It can work as a useful tool in projects with an aim of a behavioral change in the local 

society and the results can be very useful for decision makers (WHO, 2008). 

 

As this thesis has a focus on the people living close to landfills, the questionnaire’s focus is on 

landfilling, including environmental awareness and experiences of landfills and solid waste. 

Although, there should be enough similarities between the previous mentioned questionnaire 

and this one, to complement each other and make comparisons. 

When constructing the questionnaire, different methods and aspects were studied of how to 

design questions, how to minimize misunderstandings, several errors etc. This was found in 

Social research methods by Alan Bryman (2016). Especially a checklist, found in the same 

book, was used for that purpose (p. 262).  

 Procedure of interviews 

In general, most Vietnamese do not speak or read English, therefore the questionnaire was 

translated into Vietnamese. The questionnaire was performed orally with help from six 

Vietnamese university students, within the field of environment technology at An Giang 

University. These students had already interviewing experiences from the survey by the Green 

Vietnam project.   
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Before conducting the survey, a pilot study was made on ten students from An Phu and Long 

Xuyen districts, studying various university programs at An Giang University. Before 

completion, the questions and the questionnaire’s structure were discussed with local experts 

within solid waste management. 

During two days in total 80 people – 20 in each target area - were interviewed. Within the 

selected areas, participants were randomly chosen. At the same time, as great variety as possible 

of ages, gender and occupation, was attempted to reflect the broad population of the wards. 

 Analysis of questionnaire results 

For analyzing the quantitative data of the questionnaire, the data was compiled and coded in 

Excel. Alternatives that had no answers were removed and for the alternative other, similar 

answers created new categories given its own code number. The data was copied to SPSS for 

further analyzing, using the tools Frequencies and Crosstab. When there was a missing answer, 

the respondent was not included for that specific analyze.  

 

 Results 

From four target areas 80 people participated in the questionnaire about solid waste, landfilling 

and the environment, – two urban areas (An Phu town center and Long Xuyen city) and two 

landfill areas (An Phu landfill and Long Xuyen landfill). An Phu’s landfill were in the state of 

closing by the time of the questionnaire and the landfill in Long Xuyen were still running, but 

the old part was going to close. In each area 20 people contributed to see if there were any 

differences between the urban and landfill areas.  

 Background and personal information of participants 

Among the participants 54% were women and 46% were men. More women were interviewed 

in An Phu (see figure 4). The age span was between 17 and 86 years. The mean age was 46 

years and is slightly higher in both Long Xuyen areas comparing to An Phu areas.   

The compulsory school education is five years in Vietnam (Nationalencyklopedin 2017). Of 

the total, 60% have reached five grades or more, 20% have not been in school more than two 

years and 9% were unlettered. Among those who reached university or postgraduate level, the 

number is 5%. The education level is higher in the urban areas than the rural (see figure 5).  

Six of seven among the unlettered were from landfill areas, whereof more than half of them 

were waste-pickers. 

The participants consist of a variety of professions (see table 1). Most of them work at small 

businesses. The second largest group are waste-pickers, all of them found at the landfill in Long 

Xuyen. All but one, who works within agriculture, were from An Phu landfill area. More people 

within small businesses works in the urban areas.  

 

The average income salary per person in Vietnam between year 2007 and 2016 is about 3.87 

million VND/month (Trading economics, 2017), which is about 159 EUR or 170 USD (2017-

02-07). In the urban areas 9 people, comparing to one in landfill areas, were having an income 

of 10 million or more per household/month (see table 2). There were more people in the landfill 

areas that had a lower household income than in the urban areas. 
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Figure 4. The distribution of gender in each of the four target areas, presented in numbers  

with a total of 80 people. 

 

 

 

 

 

 
Figure 5. The distribution in years of education 5 years or less and 6 years or more between  

the areas. 
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Table 1. The number and percentage of participants in each occupational group in each target area, as well as 

a total of all participants. 

Occupation 
District & Area N Total 

Frequency 
Total % 
Percent AP Landfill LX Landfill AP Urban LX Urban 

 Agriculture 5 1 0 0   

    25% 5% 0% 0% 6 8% 

  Homemaker 2 2 1 1   

    10% 10% 5% 5% 6 8% 

  Student 0 0 1 0   

    0% 0% 5% 0% 1 1% 

  Small business 7 3 17 13   

    35% 15% 85% 65% 40 50% 

  Waste-picker 0 11 0 0   

    0% 55% 0% 0% 11 14% 

  Teacher 3 0 0 0   

    15% 0% 0% 0% 3 4% 

  Reparation 0 0 0 3   

    0% 0% 0% 15% 3 4% 

  Retired 0 1 0 1   

    0% 5% 0% 5% 2 3% 

  Other 3 2 1 2   

    15% 10% 5% 10% 8 10% 

Total 20 20 20 20   

  100% 100% 100% 100% 80 100% 

 

 
Table 2. Household income comparing each area. Amount showed in million VND per month. 

Household Income District & Area 
Total 

  AP Landfill LX Landfill AP Urban LX Urban 

< 1 million /month 1 5 3 0 9 

  5% 25% 15% 0% 11% 

1-4 mill. /month 10 8 8 5 31 

  50% 40% 40% 25% 39% 

5-9 mill. /month 8 7 5 10 30 

  40% 35% 25% 50% 38% 

10 mill. or more /month 1 0 4 5 10 

  5% 0% 20% 25% 13% 

Total 20 20 20 20 80 

  100% 100% 100% 100% 100% 

 

 Social issues  

There is a classification system in Vietnam based on estimated solid waste generation that differ 

depending on where you live, e.g. low generation in rural areas to a larger generation in big 

cities (Research center for Rural Development, 2015). Partially based on the type of 

classification, the amount of fee is set, as well as the collection rate of solid waste. The amount 

is also depending on whether you have a business or not. 
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 Solid waste collection and collection fee  

Not all the respondents have municipal solid waste collection. Among the 59% who does, a 

majority lives in urban areas, and get solid waste collection one or two times a day depending 

on where the person lives (see table 3). To get solid waste collection in An Giang one must pay 

fee, but also live in an area that is provided with solid waste collection. 

Among the people answering they do not pay fee, 9% are from an urban area, which in this case 

is An Phu. The other 91% are from the landfill areas. According to this questionnaire the people 

in Long Xuyen who pay fee, also pay more, which agrees with the classification system. The 

range of fee was between 5 000 VND/month to 100 000 VND/month among the participants.  

Most common fee amount in Long Xuyen was 20 000 VND a month and 10 000 VND a month 

in An Phu. 

 

 
Table 3 is showing how many times a day there is municipal solid waste collection at the respondent’s 

household, comparing the areas. That is the same amount of people who also pay collection fee. 

Collection District & Area 

Total AP landfill LX landfill AP urban LX urban 

  1 time/day Count 2 6 12 11 31 

    % within district & area 67% 86% 71% 55% 66% 

  2 times/day Count 1 1 5 9 16 

    % within district & area 33% 14% 29% 45% 34% 

Total  Count 3 7 17 20 47 

    % within district & area 100% 100% 100% 100% 100% 

 

 

The range of estimated amount of solid waste generated in the household per day, varies from 

0.1 kg to 5.0 kg a day. Most common among the respondents were to generate between 1 – 2 

kg per day. More people in the landfill areas generated less than 1 kg solid waste per day 

comparing the urban areas (see table 4).  

Solid waste generated per person had a range between 0.08 kg up to 2 kg a day with a mean of 

0.36 kg. More than half of the respondents said they generate less than 0.3 kg per person, a 

majority from the landfill areas (see table 5). 

 

 
Table 4. The quantity of solid waste generated per household, per day. 

Quantity of solid waste in 
households 

District & Area 

Total 
AP 

landfill 
LX 

landfill AP urban LX urban 

< 1 kg Count 6 10 3 2 21 

% within District & Area 32% 53% 15% 11% 27% 

1-1.99 kg Count 11 5 13 12 41 

% within District & Area 58% 26% 65% 63% 53% 

2 kg and 
more  

Count 2 4 4 5 15 

% within District & Area 11% 21% 20% 26% 19% 

Total Count 19 19 20 19 77 

% within District & Area 100% 100% 100% 100% 100% 
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Table 5. The quantity of solid waste generated per person, per day. 

Quantity of Solid Waste 
per person 

AP Landfill LX Landfill AP Urban LX Urban Sum 

< 0.3 kg 13 13 9 8 43 

>= 0.3kg 6 6 11 11 34 

Sum 19 19 20 19 77 

 

 Closing landfills and additional comments 

At the time of the field studies the landfill in An Phu were closing and the landfill in Long 

Xuyen were going to close. One question was asking the people if and how their lives could 

change after the landfills have closed. This question was open and had no given alternatives.   

Among the 79 respondents that answered this question, 13% said that it would become negative 

for their businesses, all from the landfill area in Long Xuyen. More than two thirds of them 

were waste-pickers. The rest were selling coffee and soft drinks to waste-pickers and workers 

at the landfill. Three of the waste-pickers were planning to move to another landfill if the current 

landfill was closing. 

From all areas except An Phu landfill, 9% did not seem to know that new landfills would replace 

the closing ones and expressed worries about an increasing amount of garbage and no 

collection. A larger number, 30%, did not think closing landfills would affect their lives. Most 

of them were from the urban areas.  

 

There were also improvement suggestions from the respondents, such as a communication 

program to raise awareness among local people.  

Another suggestion was to build waste sorting units at the new landfills, creating jobs for the 

local people. If closing the landfill in Long Xuyen, another respondents thought the government 

should create jobs for the people living in the landfill area. 
 

 Knowledge 

Among the participants, 34% answered that they had no knowledge about environmental issues 

(see figure 6). Most of them were from the urban area of An Phu. That means that 50% of the 

respondents from An Phu urban area said they had no knowledge about environmental issues. 

As many as 30% said that they had learned about environmental issues from real life 

experiences and observations. The biggest group who answered reality were from the landfill 

areas. TV was the third biggest source of knowledge. 

 

The 40 respondents in the landfill areas were asked if they had noticed any environmental 

effects in due to landfilling, when it comes to rodents, vermin, eyesore, air, soil and water. The 

same amount respondents in the urban areas, were asked about the same effects, but in due to 

solid waste (see figure 7). In the urban areas, 78% saw environmental effects in due to solid 

waste, meanwhile in landfill areas, 95% saw environmental effects in due to landfilling. There 

was a big difference in the answers between the two urban areas: the smaller An Phu town and 

the bigger city Long Xuyen.  
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Figure 6. This question let the respondents answer if or where, their knowledge of environmental issues comes 

from. The figure shows the number in each area per option, added to a total. 

 
 

 
Figure 7. The figure shows the number of people in each area that has responded which effects they see. There 

are 20 people in each area. This is a multi-choice question comparing the responses about solid waste effects in 

the urban areas and the responses about landfill effects in the landfill areas.  

 

 

The next question was asking the respondent if he or she had seen any negative or positive 

change in quality of different elements in the local area over the past 5 years. The elements in 

question was: air, smell, water, sewer, aesthetics, soil, crops, vegetation, rodents & vermin (see 

figure 8 to 16). Over all, most of the respondents saw negative changes in the mentioned 

elements in their locality, except in the aesthetics, which had the most positive results (see 

figure 12). Some of the elements showed similar results to each other and these options might 

have been related for some the respondents, e.g. air and smell (see figure 8, 9, 13, 14 and 15). 

Among the two urban areas there were big differences between the respondent’s experiences 

i.e. the An Phu urban respondents seemed in general to be the least negative experienced.  

Air and smell were the environmental elements with the biggest negative numbers in total and 

showed no specific difference between urban and landfill (see figure 8 and 9). Sewer and water 
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got the most negative results in the urban areas, even if water got many idem in the landfill 

areas as well (see figure 10 and 11). The aesthetic aspect showed most bettering in the urban 

areas, especially in An Phu (see figure 12). Soil, crops and vegetation have become worsened 

specifically in the landfill areas, according to the respondents (see figure 13, 14 and 15). 

Rodents and vermin had also high negative numbers in all areas, but mostly in the landfill areas 

(see figure 16).  

 

A total of 16 people, whereof 10 from An Phu landfill area, answered that the local environment 

would become better after the landfills closes. Six people thought that the air quality would 

become better with less dust and smell. 

 

  

 
Figure 8. Showing the answers about what the respondents 

in each area think about the change in air quality since 5 

years back. 

 

 
Figure 9. Showing the answers about what the respondents 

in each area think about the change in odor since 5 years 

back. 

 

 
Figure 10. Showing the answers about what the 

respondents in each area think about the change in water 

quality since 5 years back. 

 

 
Figure 11. Showing the answers about what the 

respondents in each area think about the change in the 

sewer systems since 5 years back. 
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Figure 12. Showing the answers about what the 

respondents in each area think about the change in the 

local aesthetics since 5 years back. 

 

 
Figure 13. Showing the answers about what the 

respondents in each area think about the change in soil 

quality since 5 years back. 

 

 
Figure 14. Showing the answers about what the 

respondents in each area think about the change in 

quality of crops since 5 years back. 

 

 
Figure 15. Showing the answers about what the 

respondents in each area think about the change in quality 

of vegetation since 5 years back. 

 

 
Figure 16. Showing the answers about what the respondents   

in each area think about the change of rodents and vermin  

since 5 years back. 
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 Households’ practice and treatment methods of solid waste 

The next part of the questionnaire was asking about the household’s separation of solid waste, 

their waste containers, the composition of their solid waste, treatment methods, waste 

generation and the increasing of solid waste.  

 

More than 50% of the respondents answered that they do not separate their solid waste, (see 

figure 17). However, six of them answered that they do separate some other fractions 

sometimes, leaving 41 households, to not separate at all. When it comes to separation of 

fractions, there is in general a bigger number in the landfill areas than in the urban areas. 

Especially when it comes to metals and plastic bags (see figure 17).  

 

About the composition of solid waste, all respondents but one, are answering that their 

household’s solid waste consists of organic waste (see figure 18). About having inorganic 

compounds, 40% are answering and 6% add toxic waste as a common composition.  

 

 
Figure 17. Separation in households of different fractions of solid waste, in each district and area. 

 

 

 
Figure 18. The main composition of solid waste per questioned household, in each of the four areas.  
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About a third of the respondents said they use more than one method for solid waste disposal. 

Most of the respondents, a majority in the urban areas, used URENCO, the waste collection 

company (see figure 19). Selling valuable recyclables was the second most popular method for 

solid waste treatment and was used in all areas, especially in both areas of Long Xuyen.  

To burn the household waste came on third place, whereof all but one was from a landfill area, 

the major part from An Phu landfill. Among the total 40 households located next to a landfill, 

13 people answered that they put solid waste directly at the landfill, whereof 7 people from An 

Phu where the landfill where closing. A few answered that they reuse, throw their solid waste 

in river, bury, compost or put their solid waste at other “pick-up”-places. 

 

About 60% of the total 80 respondents, were thinking there were a littering problem occurring 

in the residential area (see figure 20). Especially in the landfill areas, but also in Long Xuyen 

urban area. 

 

 

 
Figure 19 shows in which way, the number of households in each area, treat their solid waste for disposal.  

 

 

 
Figure 20 is showing the distribution of answers to the question of littering occurrence in the local area.  
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The respondents got some statements related to the increasing of solid waste. They answered 

how he/she agreed or disagreed to comments on a 5-degree scale from strongly disagree to 

strongly agree (see figure 21).  

 

 

 
Figure 21. The figure shows the total distribution of the respondents’ answer, whether they agree or disagree on 

a scale about different statements related to the increase of solid waste.  

 

 

Whether solid waste was a big issue or not, was spread over the scale (see figure 21 and 22). In 

the landfill areas 45% disagreed or strongly disagreed to the statement, comparing 33% who 

agreed or strongly agreed. In the urban areas the majority was the other way around; 28% 

disagreement comparing to 58% agreement (see figure 22). 

 

About the statement saying that the awareness of the local community is too low, there were 

more similarities between the districts than the areas (see figure 21 and 23). However, 

comparing the urban and the landfill areas shows that the landfill areas had two more answers 

that agreed or strongly agreed and the urban areas a few more that disagree or strongly disagree. 

 

About the connection of solid waste increase and that household waste is not being separated, 

because people want to get rid of the solid waste as soon as possible, only 5% disagreed, while 

65% agreed or strongly agreed (see figure 21). The few who disagreed were from the urban 

areas. A few more in the landfill areas were neutral to this statement. Most people that strongly 

agreed were from Long Xuyen landfill area (see figure 24). 
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Figure 22. The number of the respondents, comparing each area, whether they agree or disagree on a scale, to 

the statement that: solid waste is no big issue. 

 

 

 
Figure 23. The number of the respondents, comparing each area, whether they agree or disagree on a scale, to 

the statement that: the awareness in the local community is too low, is a source to solid waste increase. 
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Figure 24. The number of the respondents, comparing each area, whether they agree or disagree on a scale, to 

the statement: that the solid waste is not separated at household level because it is easier to get rid of it quickly 

that way, is a source to solid waste increase. 

 

 

The statement that there already are a good solid waste collection system, gave a few more 

positive answers in the urban areas (see figure 21 and 25). 

About the statement that people in general do not care where they throw their waste, most of 

the respondents were neutral (see figure 21). The most negative answers were found in the 

urban areas, especially in An Phu and most positive in the landfill areas (see figure 26). 

 

Most of the respondents agreed or strongly agreed in that a growing consumption was related 

to an increase of solid waste (see figure 21). In the landfill areas 95% agreed or strongly agreed 

to that statement. In the urban areas 78% chose the same answer. An Phu landfill area had the 

most strongly agree-answers (see figure 27). 

 

 

 
Figure 25. The number of the respondents, comparing each area, whether they agree or disagree on a scale, to 

the statement: that the methods of collecting solid waste already is good enough. 
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Figure 26. The number of the respondents, comparing each area, whether they agree or disagree on a scale, to 

the statement: that people do not care where they throw their solid waste, as a source to solid waste increase. 

 

 

 
Figure 27. The number of the respondents, comparing each area, whether they agree or disagree on a scale, to 

the statement: that a greater consumption, is a source to solid waste increase. 
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example that when the waste collection becomes better, people care less where they throw solid 
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There were also people from the landfill area of Long Xuyen, telling about how they have 

noticed the increase of solid waste, such as a growing number of garbage trucks trafficking the 

streets and that even small streets now get waste collection by handcarts. Another one was 

talking about an excessive use of plastic bags as a contributor to more solid waste. 
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 Additional comments 

There were additional comments to the questionnaire, one saying that the canal at Cau Cai Son 

bridge is seriously polluted, has black color and of a lot of garbage clogging the water flow. 

Also, two people wanted to move the collection point at My Xuyen market place. 

Another person was telling about that brown coal were still used in restaurants, aware of that it 

contributes to bad health. In Long Xuyen urban area, 4% said they were willing to pay more in 

waste collection fee to improve the solid waste management. 

 

 Health 

The 40 respondents in the landfill areas, were asked if they had noticed any effects in due to 

landfilling, when it comes to human health. The same amount respondents in the urban areas, 

were asked the same, but in due to solid waste (see figure 28). In the urban areas, 75% do see 

health effects in due to solid waste, meanwhile in landfill areas, 93% see health effects in due 

to landfilling. All respondents in Long Xuyen urban area selected this aspect. 

There is a big difference in the answers between the two urban areas: the smaller An Phu town 

and the bigger city Long Xuyen.  

 

 

 
Figure 28. The figure shows the number of people in each area that has responded they see effects on health in 

due to solid waste in the urban areas and in due to landfills in the landfill areas.  

 

 

 

The next question was asking the respondent if he or she had seen any negative or positive 

change in quality of health in the local area over the past 5 years (see figure 29). Most of the 

respondents saw negative changes, however least negative were the respondents from urban 

area of An Phu.  

About 20%, whereof a majority from An Phu landfill area, answered that their life in general 

and public health would become better after the landfills closes.  
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Figure 29. Showing the answers about what the respondents in each area think about the change in health quality 

since 5 years back. 

 

 Additional comments 

The last question gave the respondents the opportunity to add comments to the questionnaire. 

There were also additional comments occurring at other stages in the questionnaire. About a 

third of the respondents gave their thoughts. 

In the landfill areas, 3 people from An Phu and 1 from Long Xuyen, wanted a new landfill to 

be built further away from their homes. In Long Xuyen, 7 people from the urban part and 1 

from the landfill, said that they wanted a sanitary landfill to be built for the sake of health. From 

three different areas, 4 people wanted an improvement of the solid waste management around 

market places, e.g. because of “indiscriminate littering”, distinctive smell because of “rodents 

and vermin from dumped ice, melting from the fish trucks deliveries at the fish market”. A 

couple of people in Long Xuyen urban area thought it was noisy and a waste-picker at Long 

Xuyen landfill thought the waste was better treated now.  

 

 Discussion                   

The four areas differed in size, social level etc. An Phu a smaller district with a small town and 

a higher poverty level and more agricultural production. A small landfill that were in the middle 

of the closing process.  

Long Xuyen, the capital of the An Giang province, a bigger city with a university, a shopping 

mall and other modern elements showing a hunger for modernization. The landfill in the 

outskirts of this district were huge comparing to the landfill in An Phu. 

 

However, the two urban areas had similarities, e.g. marketplaces that assemble a lot of people 

in a small area and contribute to a lot of solid waste, in particular organic waste.  

Both landfills had people living just next to it, affected in similar ways e.g. by big vehicles 

passing by causing noise and dust, the landfill making the air covered in smoke or dust from 

burning or from the digging of the machines. Both landfills were surrounded by farming land 

and waterbodies and did not have any or enough protection against leachate. 

 Discussion of questionnaire methods  

For the time and capacity, 80 people were chosen. The number may seem small and not be a 

representative sample for the whole population but can give a hint of what needs further 

investigation. However, for the smaller landfill areas the number is more likely representative, 
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comparing to the bigger and denser urban areas. The people in each area where picked randomly 

and this method succeeded in a rather equal distribution of men and women, different ages, 

occupation and income. The day and time for the collection of the respondents, may have an 

impact of the age and gender of the respondents available at that time. The two districts also 

differ in size and social aspects which could affect the results in a way of comparation 

complexity, but at the same time be more representative for the population. 

 Discussion of questionnaire results 

Following part discuss the results from the perspective of the aim of the study; “is there any 

issues of living close to landfills in the An Giang province, by studying differences in health, 

knowledge and social issues between people living close to landfills and people in urban areas?”  

 Background information about the respondents 

Of the two landfills in this study, only Binh Duc landfill in Long Xuyen was still operating at 

the time of the field study. That is why all the waste-pickers in the questionnaire are from this 

area. The age of the unlettered are 43 years and older, which may relate to the effort in 

improving education since the economic reform in 1986 (Nationalencyklopedin 2017). 

Small businesses are very common way of occupation and is also very visible when visiting 

Vietnam and seeing all the activity along the streets.  

The total income per household had a very wide range from low to high. Among the people in 

this survey it looked like more households in the landfill areas had a lower total income 

comparing to the urban households. However, there is also a chance that some people might 

have lied about their income i.e. waste-pickers because it may be a sensitive topic.  

 

The results show that the education level was higher in the urban areas than the rural, the same 

when it comes to income and the estimated generation of solid waste. This is confirmed by 

known statistic information, mentioned earlier. Many of the waste-pickers in the questionnaire 

were illiterate. With more education, people would probably choose another type of work.  

 Social issues 

That not everyone can get solid waste collection is a big social issue, because it is related to 

where you live and if one can afford it. According to a study made in 2015, (called the Baseline 

sudy), in two other parts of Long Xuyen (Research Center for Rural Development, 2015), many 

people did not want to pay the set collection fee, because it was too high in relative to their 

income, especially in the rural and suburban areas. The study was also saying that the people 

lack awareness of the purpose of the fee. The fee is supposed to cover salary for the waste 

workers, maintenances for the garbage trucks and waste treatment. Therefore, there must be 

better communication between the local government and the citizens. However, in this 

questionnaire a few showed that they were willing to pay more to get a better solid waste 

system, including sanitary landfills. Perhaps there is a need to look at another financial and fee 

adjustment method i.e. percentage of household income. 

 

In both the landfill areas, there were people benefitting the landfill workers. In Long Xuyen, 

about 4% answered that closing that landfill would be negative for their small businesses. What 

happens to the people and their enterprises at a change like this? Perhaps the area has become 

more attractive for common people when the landfill no longer is operating.  

The waste-pickers also worried about this, but they are more mobile, perhaps have all of them 

moved to another landfill, even if only three made that answer. 
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There were good suggestions given in the study to the authorities, i.e. to create a communication 

program for raising the awareness, as well as building a sorting unit, which could create jobs in 

the poorer landfill areas.  

To increase recycling and reduce the landfill waste, the suggestion of a sorting unit next to 

landfills could come in handy. To hire the waste-pickers that already have the knowledge and 

experience in separating and collecting recyclable materials, as a way to connect the unofficial 

sector, could be worthwhile. 

 Knowledge 

A third of the respondents answered that they had no knowledge about environmental issues, 

whereof more people were from the urban areas. The question did not ask any further about any 

connections to solid waste or landfills. However, the big response shows that there is work to 

do, to increase knowledge. 

 

TV as a source of environmental knowledge had reached about a quarter of the respondents, 

mostly the urban part. Probably not everyone had access to tv, especially not in the rural areas. 

Although, tv is an effective way to reach many people directly. 

The other alternatives did not have as many answers as the just mentioned ones, and here lie 

opportunities to explore these further. Newspaper could be as good as tv as long as most people 

are literate and choose to buy the paper regularly. School however, is a very important source 

of knowledge and by educate young people they can spread this knowledge through family and 

friends. Workshops is a good way to involve people, but it is important to do follow ups to 

prevent that the new knowledges and practices don’t fall into oblivion in prior to old habits. 

 

Another interesting response were that so many people said that they learned about 

environmental issues from real experiences, because this alternative was made after the 

answers. Here the biggest group were from the landfill areas. It could be wise to take advantage 

of these people’s experiences. Even so, they might not have the proper tools to use this 

knowledge and could need help to do so.  

 

Among the respondents it made clear that the landfill areas saw a lot more environmental effects 

in due to the landfills comparing the urban areas to solid waste. This can be relative to the 

answers about the real experiences giving knowledge about environmental issues.  

Why An Phu urban area gave a lot less answers than the other three areas about visible 

environmental effects, may be because it is a small urban area were the environmental issues 

of solid waste not has grown as big. Additionally, the generation of solid waste is lower 

according to the solid waste collection system. Long Xuyen has a higher urbanization rate and 

a higher level of consumption, which together generate and concentrate the solid waste in the 

city. These differences are also showing in the following segments. 

 

When it comes to the respondent’s experiences of different elements over a five-year period, 

Long Xuyen urban area had the highest rate of negative change in many more of the elements, 

comparing all four areas. An Phu urban area had least negative changes, which sometimes 

resulted in similar answers when comparing the total of the urban areas to the areas of the 

landfills.  

Most of the results showing a worsening, can be related to the increasing of solid waste and 

landfilling. The combustion of solid waste at landfills and in the urban areas affect the air, as 

well as dust and smell from an increasing amount of garbage trucks. Organic waste generates 

bad smell and attract rodents and vermin. Solid waste was also occurring in different waterbeds 
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risking pollution and clogging of the sewers. At the same time the urbanization is giving a 

higher pressure on the water resources and the sewer systems.  

Soil, crops and vegetation were showing a worsening in the landfill areas, especially in Long 

Xuyen. The huge landfill might be a polluter through leachate to groundwater and canals but 

might also spread polluting particles because of open burning of solid waste. 

However, the aesthetics seemed to have become better foremost in the urban areas, especially 

in An Phu. If they have done something successfully in that area perhaps, it might be applicable 

in the other areas as well. 

Since the landfills has closed in the target areas, there is probably a positive change here in the 

mentioned elements. Depending on the quality of the landfill closing technology, also water, 

soil, crops and vegetation may have become better. During the rain period the heavy rainfalls 

put demands on the closing technology to protect leachate from the landfill to reach the 

surroundings.   

 Households’ practice and treatment methods of solid waste 

To enhance the MSWM it is important to connect the informal sector, that collects and recycle 

materials, to be included in the municipal waste collection system. At the same time there is a 

need to motivate the households to separate at source. Perhaps it is a good idea to start with one 

or a few compounds, etc. materials that are of recyclable value. One motivation could be tax 

relief or another kind of benefit.  

Organics however is the biggest compound in the composition of the respondent’s solid waste 

and has great potential. Anyhow, there is a need to investigate how to use this compound in the 

best suitable way for the province. Only one person answered that he/she made compost out of 

organic waste. If making compost is not useful for large scale farming, maybe it is for farming 

at household level.  

 

In this questionnaire only four people answered that they reuse material. To reuse material is 

also a way of decreasing a growing generation of solid waste and is something that could be 

discussed in etc. communication programs.  

 

In the question of the composition of household waste, the question is how well the respondents 

know if a material is inorganic or even toxic. This knowledge is important to protect the health 

of the holder, the environment and if to introduce separation at household level. The previous 

“Baseline study” showed that the people did not always know how to classify different type of 

solid waste (Research Center for Rural Development, 2015).  

When it comes to disposal, the essential is that the solid waste, especially inorganics and toxic 

compounds is taken care of in an environmentally safe way. Therefore, it is troublesome that 

there are areas not connected with the municipal solid waste collection.  

 

In the landfill areas some people where throwing their solid waste directly at the landfill, of 

convenience. However, in An Phu, the landfill where about to close and adding new material 

could perhaps make the closing process a bit more complicated. There where an enzyme 

sprayed at the landfill to reduce rodents and vermin. Adding more organics can attract them 

anyway. After the landfill is closed the locals have to handle their waste in a different manner. 

 

To burn solid waste seems like a simple way to get rid of or reduce the amount of solid waste. 

There seems to be a lack of knowledge how bad this is for the health and the environment. This 

was especially common in the landfill areas were the collection of solid waste was scarce. At 

least on household level it could be possible to bury organic waste.  
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About the respondent’s opinions about connections to the increasing of solid waste, more 

people in the landfill areas thought of solid waste as an issue, comparing the urban respondents. 

The landfill respondents also had a higher frequency on agreements to that people in general 

do not care where they throw their waste and that an increasing consumption relates to a 

growing amount of solid waste. Perhaps because in the landfill areas one can see the amount of 

solid waste and the problem becomes more visible. 

 

Most people in the questionnaire were neutral to the statement about the connection of solid 

waste increasing and low awareness. However, more people in the landfill areas agreed, but 

specifically the respondents in both Long Xuyen areas. The “Baseline study” found that the 

urban areas had more awareness than the rural areas. Nor this study or “Baseline study” could 

see any connection to education level (Research Center for Rural Development, 2015).  

 

When it comes to the statement that the solid waste collection is good enough, surprisingly 

many agreements was given in the landfill areas, where the solid waste collection not always 

reach. However, when living that close to the landfill you are not so dependent of the waste 

collection. The answers in the “Baseline study” in 2015 on the similar statement: “Not have 

reasonable SWM”, the answers were pointing in the opposite direction than the results in this 

study. In the same study a majority thought of the SWM not to be enough (3.50/5.00 points in 

Linkert scale), whereof more people in the urban area than the suburban (3.58/5.00 vs. 

3.43/5.00), (Research Center for Rural Development, 2015). 

 Additional comments 

There is a lack of communication between the government and the citizens, which showed when 

some people expressed worries when they had no knowledge about the replacements of the old 

landfills. It can be stressful for people not knowing municipal plans. To be open with the 

community planning induce trust with the citizens.  

 Health 

That so many people saw a connection between solid waste or landfills, with human health, is 

alarming. Even so, more of the respondents in the landfill areas saw these health effects, because 

of the lesser answer in An Phu urban area. Similar results apply to a worsening effect on health 

since 5 years back.  

Specific health problems were not discussed in the questionnaire. Therefore, it is of importance 

to investigate what kind of health problems the respondents were describing and weather they 

are related to the landfills or not. 

 

To openly burn solid waste is a common way to reduce solid waste, among the citizens as well 

as at landfills. Several studies are showing that harmful substances are being produced when 

open burning occurs (Mataloni., et. al. 2016; Solorzano-Ochoa et al, 2012). The closer to the 

source the more concentrated the toxic substances are, this is of great concern for the citizens, 

therefore monitoring is recommended, to evaluate the situation.  

 

It is positive to hear that some of the people thought the public health would become better after 

the landfills are being closed. Most of them lived next to the busy closing process at An Phu 

landfill. To monitor the closed landfills to look for emissions in air and water are recommended.  

 

To live further away to a landfill and want it better built for people’s health shows awareness 

of the landfill effects. 
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The solid waste management has a challenge around marketplaces, which some of the 

respondents expressed, especially around food markets.  This is also confirmed in the “Baseline 

study” (Research Center for Rural Development, 2015). 

 

 Conclusion 

This study was made to increase the knowledge about the people living close to landfills in the 

An Giang province and to contribute to the further work for an improved solid waste 

management. 

The study found that there were issues living close to landfills when it comes to health, 

knowledge and social issues. The landfill areas had in general more visible experiences related 

to the mentioned subjects comparing the urban areas in this study.  

 

When living near a landfill the increasing of solid waste seemed to be more visible comparing 

to the urban area where the solid waste often is collected regularly and visibly disappear. 

Especially in the landfill areas, many of the respondents had seen and experienced a lot of health 

and environmental related problems in due to landfilling and solid waste. That does show 

awareness. However, there is a lack of knowledge that needs to be approached. On the other 

hand, the awareness and experiences could be taken in advantage to:  

1. teach the inhabitants the connections between their actions and the outcome. 

2. further investigate the extent of environmental problems in the local and to map areas 
for future improvement.  

 

Even if the landfill areas in general had more negative experiences, there were also a higher 

level of health and environmental impacts in the bigger, and denser district, Long Xuyen. An 

Phu urban area had in general the least negative answers. It can be worth to have a look what 

they have done, if it might be applicable in the other areas as well.  

 

As organic waste stands for the greatest part of the respondent’s solid waste, there should be 

investigations in how to treat the organic matter in a suitable way, to decrease burning and 

eutrophication. A multiway solution could be the answer.  

 

To lift the social status in low income areas such as landfills e.g. the waste-pickers knowledge 

about recyclable materials could be taken in advantage to increase separation of solid waste. As 

a respondent suggested, a sorting unit could be installed to connect the private recycling sector. 

 

Half of the people in this study, lived close to landfills that now are closed and that also have 

been replaced with new landfills further away. It could be interesting to see how their life have 

changed and if the negative trends in this study has declined.  

 

Monitoring the new and the closed landfills effect on health and environment is recommended 

and invites to further studies. 

 

To further improve knowledge and practice, regularly reoccurring workshops and 

communication programs are suggested. By involving the citizens, make them active, feel 

encouraged, accessorial and included in the governmental work, is essential for a good 

cooperation with the citizens.  
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Students in different ages could be a part of the communication programs and workshops to 

help spread knowledge and practical methods, as an effective way to combine education and 

communicate to citizens at a lower cost. The programs can include topics such as solid waste 

classification, how to reduce, reuse, recycle and composting. Additionally, the students get 

valuable experiences. To show that everyone together can contribute in their actions, are of 

great value towards an ISWM. 

 

Better communication between the local government and the citizens are suggested. TV could 

be one of more ways to, for instant; spread information about upcoming plans and how, the 

waste management works, including the purpose of the fee.   

A more open and honest communication between government, companies and citizens will 

create a better relationship and a willingness to contribute to improve the solid waste 

management for a cleaner, more environment friendly and healthier future.  
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 Appendices 

 Appendix A Checklist 

  
Checklist landfill visits 

   

  
Long Xuyen An Phu Chau Doc 

1.0 Description of landfill       

 
Start year       

 
Year of closing (start - finish)       

 
Age of filling (years)       

 
Classification level       

 
Still operating Yes / No       

 
Area of dumpsite       

 
Volume/ Quantity m3/t, t/day       

 
Depth of filling of waste (m)       

 
Type of waste MSW/HW/IW/MW 
(municipal/household/industrial/medical 
etc. 

      

 
Hazardous /flammable (EU)       

 
Liquid waste, sludge, car tires (EU)       

 
Seasonal variations of waste generation, 
amount, type etc. (because of harvest 
seasons, holiday celebration etc.) 

      

 
Daily cover (yes/no)       

 
Compaction (yes/no)       

 
Waste input control (yes/no)       

 
record keeping (yes/no)       

 
Control wells (yes/no)       

 
Treated before landfilling (EU) yes/no       

 
Aesthetics, dust, litter       

 
Holes – gas leak?       
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Visible Leachate (yes/no)       

 
odor       

 
Noise       

 
waste picking (yes/no)       

 

        

     
2.0 Description of surrounded area       

  Land use and distance       

  Hight        

  Visibility of landfill       

  Fence       

  Roads, quality, noise to citizens, 
distances 

      

  Distance to the nearest village (m)       

  Direction of the predominant wind        

  Distance to the nearest airport (km)       

  Nature, plants, trees       

  Animals       

  Distance to critical habitats, wetlands 
and reserved forests km 

      

  Annual rainfall at site (cm/y)       

  Flood process (flood period in year)       

  Distance from surface water (m)       

  Distance from nearest water supply 
source (m) 

      

  Type of underlying soil, clay%       

  Particle size       

  Permeability of soil (1 x 10-6 cm/s)       

  Groundwater depth (m)       

  Groundwater quality       
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  Groundwater – infiltration – risk of 
pollution? 

      

  Surface water – infiltration – risk of 
pollution? 

      

  Runoff water – infiltration – risk of 
pollution? 

      

  Soil erosion       

  Fire visible?       

     

 

    
3.0 Description of technique       

  Why this location       

  Technique, process, treatment        

  Fractions       

  Bottom       

  Permeability of bottom soil        

  Top (toppskikt)       

  Collection of leachate       

  Treatment       

  Collection of landfill gas       

  Treatment       

  Seasonal weather impact on technique, 
material, machines, treatments 

      

 

        

     
  Work environment       

  Work conditions        

  Numbers of workers       

  Equipment, Safety, dust, Facility       

  Machines       

  Seasonal weather impact       
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  Noise, vibration       

 
        

 
Other       

 
Env impacts       

 
Health impacts       

 
Weather impact       

 
Seasonal weather variations       
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 Appendix B Questionnaire 

QUESTIONAIRE ABOUT SOLID WASTE MANAGEMENT, LANDFILLING 

 AND ENVIRONMENT IN AN GIANG PROVINCE 

BẢNG HỎI VỀ QUẢN LÝ CHẤT THẢI RẮN, CHÔN LẤP  

VÀ MÔI TRƯỜNG TỈNH AN GIANG. 

 

 

Name of interviewer: ………………………………………………………    

Ngày:…….../………..../2016 

 

 

I. PERSONAL INFORMATION - THÔNG TIN CHUNG 

 

1. Gender/ Giới tính:    1. Male/Nam  2. Female/ Nữ 

 

2. Age/ Tuổi:

 .........................................................................................................................................................................  

 

3. Address/ Địa chỉ:

 .........................................................................................................................................................................  

 

4. District or City/ Huyện hoặc thành phố:  1. An Phu    2. Long Xuyen 

 

5. Area/ Khu vực:     1. Landfill   2. Urban 

 

6. Education/ Giáo dục: 

 .........................................................................................................................................................................  

(put the numbers of years of education / chọn các con số theo trình độ học vấn 0-16) 

1. Unlettered / Không đi học (0) 

2. Grades (put the number of grades) / trình độ lớp (1-12) 

3. Vocational / trung cấp nghề (13) 

4. College / cao đẳng (14) 

5. University / Đại học (15) 

6. Postgraduate / sau đại học (16) 

 

7. Occupation (Choose one) / Nghề (chọn 1) 

1. Rice farmer/ Nông dân  

2. Hired for labor on agriculture/ Làm thuê 

nông nghiệp 

3. Homemaker/ Nội trợ  

4. Studying/ Học sinh  

5. Small business/ Buôn bán 

6. Others/ Khác (xin vui lòng xác định) 

 ...........................................................................  

 ...........................................................................  

 ........................................................................... 

 

8. How many people live in your household? / Có bao nhiêu người sống trong gia đình?

 .........................................................................................................................................................................  

 

9. How many in the household have an income? / Có bao nhiêu nguồn thu nhập trong gia đình?

 .........................................................................................................................................................................  

 .........................................................................................................................................................................   
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10. Please estimate the total income in your household (million VND/month) / Hãy ước tính tổng thu nhập 

(triệu vnđ / tháng) của hộ gia đình. 

 1. < 1 triệu/tháng 

 2. 1-4 triệu/tháng 

 3. 5 - 9 triệu/tháng 

 4. > 10 triệu/tháng  

 

II. ABOUT SOLID WASTE, LANDFILLING AND ENVIRONMENT 

THU THẬP THÔNG TIN VỀ CHẤT THẢI RẮN, CHÔN LẤP CHẤT THẢI VÀ MÔI TRƯỜNG 

 

11. From where, does your knowledge about environmental issues, come from? (eg. air–, soil- and water 

pollution) (you may choose more than one alternative)/ Bạn biết được những ảnh hưởng của môi trường 

(không khí, đất và nước ô nhiễm) tại các địa phương từ đâu? (Bạn có thể chọn nhiều hơn một).  

 1. I have not received any knowledge/Tôi 

không biết 

 2. From school /Từ trường học 

 3. From family member /Từ thành viên 

trong gia đình 

 4. From friends /Từ bạn bè 

 5. Book/Newspaper/journal /Sách, báo, tạp 

chí 

 6. Radio /từ radio 

 7. TV/Từ truyền hình 

 8. Workshops, education etc. from the local 

government /Chính quyền địa phương 

 9. Others (define)/Khác (xác định) 

 ...........................................................................  

 ...........................................................................  

 ...........................................................................  

For people living near landfill answer next question 12, if urban area, go to question 13/ Mọi người sống 

gần bãi rác trả lời câu 12, nếu ở khu vực đô thị chuyển sang câu 13 

 

12. Do you see any local effects of the environment in due to landfilling? (If yes, you may choose more 

than one alternative) / Kể tên những ảnh hưởng của việc chôn lấp chất thải đối với môi trường tại địa 

phương nơi bạn đang ở (Nếu có, bạn có thể chọn nhiều hơn một thay thế). 

 1. No effect/Không có ảnh hưởng 

 2. Yes, rodents/Có, động vật gặm nhấm 

 3. Yes, vermin/Có sâu bọ 

 4. Yes, eyesore/Có chướng mắt 

 5. Yes, pollution of air/Có, không khí 

 6. Yes, pollution of soil/Có, ô nhiễm đất 

 7. Yes, pollution of water/Có, ô nhiễm nguồn nước  

 8. Yes, risk for human health/Có, nguy cơ đối với sức khỏe con người 

 9. Yes, other (specify)/Có, khác (ghi rõ)  

 

For people living in urban area answer next question 13, if landfill area, go to question 14/ Mọi người sống 

ở khu vực đô thị trả lời câu 13, nếu sống gần bãi rác chuyển sang câu 14 

 

13. Do you see any effects on the environment in due to solid waste? (If yes, you may choose more than one 

alternative) / Bạn có thấy bất kỳ ảnh hưởng nào đến môi trường do chất thải rắn? (Nếu có, bạn có thể 

chọn nhiều hơn một thay thế). 

 1. No effect/Không có tác dụng 

 2. Yes, rodents/Có, động vật gặm nhấm 

 3. Yes, vermin/Có sâu bọ 

 4. Yes, eyesore/Có chướng mắt 

 5. Yes, pollution of air/Có, Ô Nhiễm không 

khí 

 6. Yes, pollution of soil/Có, ô nhiễm đất 

 7. Yes, pollution of water/Có, ô nhiễm 

nguồn nước  

 8. Yes, risk for human health/Có, nguy cơ 

đối với sức khỏe con người 

 9. Yes, other (specify)/Có, khác (ghi rõ) 
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………………………………………………

…………………………………………….. 

 

 

 

14. Have you noticed any change in the local area, about the state of quality, since 5 years ago? / Bạn có 

nhận thấy bất kỳ thay đổi trong khu vực địa phương về tình trạng chất lượng môi trường trong vòng 

5 năm? 

 

No 

(STT) 

Local environmental 

impacts / Ảnh hưởng 

môi trường địa phương 

 

1. The quality 

has become 

worse (since 5 

years)/ Chất 

lượng đã trở 

nên tồi tệ hơn 

(khoảng 5 

năm) 

2. The quality 

has become 

better / Chất 

lượng trở nên 

tốt hơn 

(khoảng 5 

năm) 

 

3. No change / 

Không thay 

đổi (khoảng 5 

năm) 

 

I have no 

opinion / 

Không có ý 

kiến 

1. 
Air (outdoor)/Không khí 

(ngoài trời) 
    

2.  Bad smell/mùi hôi     

3.  

Water quality of nearest 

river/canal/Chất lượng 

nước song, kênh. 

    

4. 
Sewer system/Hệ thống 

thoát nước  
    

5.  

Aesthetics of the local 

area/Mỹ quan đô thị/địa 

phương  

    

6.  
Soil for agriculture/Đất 

nông nghiệp 
    

7. 

Quality of crops/ Chất 

lượng các loại cây trồng 

nông nghiệp   

    

8. Vegetation/Hoa màu     

9. 
Rodents and vermin/Động 

vật gặm nhấm và sâu bọ 
   

 

10. 
Human health/Sức khỏe 

con người  
   

 

11. Other (specify) / Khác (ghi rõ)                                                                               

…………………………………………………………………………………………………………………

…………………………………………..……………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

………………………………………………………………………………………………………………… 

 

15. How will your life change after the landfill has closed? /Bạn nghĩ cuộc sống của bạn sẽ thay đổi như 

thế nào sau khi bãi rác đóng cửa? 

 .........................................................................................................................................................................  

 .........................................................................................................................................................................  

 .........................................................................................................................................................................  

 .........................................................................................................................................................................  
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III. SOLID WASTE & TREATMENT METHODS OF HOUSEHOLDS/ TÌNH HÌNH QUẢN LÝ CHẤT 

THẢI RẮN VÀ PHƯƠNG PHÁP XỬ LÝ HỘ GIA ĐÌNH 

 

 

16. How does your household separate solid waste? (you may choose more than one alternative) 

/Bạn phân loại chất thải rắn như thế nào? (Bạn có thể chọn nhiều hơn một thay thế) 

 1. No separation, put all kinds of waste together/Không phân loại, đặt tất cả các loại chất thải cùng 

 2. Separate plastic bottles / Nhặt riêng các chai, lọ 

 3. Separate plastic bags / Nhặt riêng các loại bọc nylon 

 4. Separate papers, cartons / Nhặt riêng các loại giấy/ thùng 

 5. Separate metal containers / Nhặt riêng các kim loại 

 6. Separate degradable waste/ Nhặt riêng rác hữu cơ dễ phân hủy 

 7. Others (specify)/ Phương pháp khác (kể tên)  

 .........................................................................................................................................................................  

 

17. What is the composition of your household waste mainly? / Thành phần rác thải sinh hoạt của bạn 

chủ yếu là gì? 

 1. Organic waste: foods, leftovers, fruit peel/ Rác hữu cơ: thực phẩm, thức ăn thừa, vỏ hoa quả 

 2. Inorganic waste: plastic bags, plastic bottles, scrap/ Rác vô cơ: túi nylon, chai lọ nhựa, sắt vụn 

 3. Toxic waste:  bulbs, batteries, accumulators, electronics / Rác độc hại: bóng đèn, pin, ắc quy, đồ điện  

 

18. How much waste in kilogram is generated at your household in average per day? / Trung bình nhà 

bạn phát sinh khoảng bao nhiêu kg rác mỗi ngày?

 .........................................................................................................................................................................  

 

19. What device contains the waste of your household? / Rác nhà bạn được chứa trong thiết bị nào? 

 1. Plastic bags/ Túi nylon 

 2. Braided basket with handles/ Cần xé 

 3. Plastic waste bin/ Thùng nhựa 

 4. Other Equipment/ Thiết bị khác 

 5. No device/ Không có thiết bị nào 

 

20. How does your household usually treat the solid waste for disposal? (you may choose more than one 

alternative) / Các phương pháp xử lý chất thải rắn trong gia đình bạn là gì? (Bạn có thể chọn nhiều hơn 

một thay thế) 

 1. Burn/ Đốt cháy 

 2. Bury/ Chôn lấp 

 3. Sell/ Bán phế liệu  

 4. Reuse/ Tái sử dụng 

 5. Poured into the rivers, canals / Đổ vào sông, kênh 

 6. Make organic fertilizer (composting)/ Làm phân bón hữu cơ (compost) 

 7. Collection by URENCO/ Xe đến lấy rác 

 8. Other (specify / Phương pháp khác (kể tên) 

……………………………………………………………………………………………………… 
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21. Is there the phenomenon of littering in the residence? / Tại nơi cư trú có hiện tượng vứt rác 

bừa bãi không? 

     1. Yes /Có    2. No /Không 

 

 

22. Why is solid waste increasing? How do you agree with the comments below? / Những lý do 

nào dẫn đến việc gia tăng chất thải rắn? (Thể hiện mức độ đồng ý của bạn với câu trả lới bằng 

cách chọn vào các ô số 1, 2, 3, 4, 5) 

 

No. 
Comments on solid waste increase/ ý 

kiến về việc gia tăng chất thải rắn 

Viewpoint/ Quan điểm 

1. Strongly disagree/Rất không đồng ý 

2. Disagree/ Không đồng ý 

3. Neither/ Không 

4. Agree/ Đồng ý 

5. Strongly agree/ Hoàn toàn đồng ý 

1. Because sellers prefer to use plastic 

packaging (one-time use) for their 

products, for its convenience / Người bán 

thích sử dụng túi nhựa (một lần) cho các 

sản phẩm của họ để thuận tiện của nó 

 1        2        3        4        5      

2.  Buyers prefers to use plastic packaging 

(one-time use) for the products they buy, 

for its convenience / Người mua hàng 

thích sử dụng túi nhựa (một lần) cho các 

sản phẩm mà họ mua để thuận tiện của nó 

 1        2        3        4        5      

3.  Solid waste is not a big issue / Chất thải 

rắn không phải là vấn đề nghiêm trọng 
 1        2        3        4        5      

4. The awareness of the community is too 

low / Người dân kém nhận thức 
 1        2        3        4        5      

5.  Household waste is not separated because 

the people want to get rid of the solid 

waste as soon as possible / Rác thải sinh 

hoạt không được phân loại đó là lý do 

người dân muốn rác được phân loại càng 

sớm càng tốt 

 1        2        3        4        5      

6.  The methods of collecting solid waste are 

good enough / Phương pháp thu gom chất 

thải rắn hiện tại là phù hợp và hiệu quả 

 1        2        3        4        5      

7.  People in general do not care where they 

throw waste / Nhìn chung, mọi người 

không thật sự quan tâm việc họ vứt rác 

thải ở đâu 

 1        2        3        4        5      

8. A greater consumption increases the 

amount of generated waste / Việc tiêu 

dùng tăng chính là nguyên nhân dẫn đến 

việc tăng số lượng chất thải 

 1        2        3        4        5      

 

 

23. Do you have other ideas about why solid waste are increasing? / Bạn có ý kiến gì khác về lý do 

của việc gia tăng chất thải rắn?  

………………………………………………………………………………………………………

………………………………………………………………………………………………………
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………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………… 

 

IV. ABOUT SOLID WASTE COLLECTION FEE/ TÌNH HÌNH VỀ LỆ PHÍ THU GOM CHẤT 

THẢI RẮN 

 

24. Does your household pay waste collection fee? / Bạn có đang trả phí thu gom rác không?  

   

 1. Yes /Có     2. No /Không 

 

for people answered yes next question 24, if the answer no jump question 25/ mọi người trả lời có 

thì hỏi câu 24, nếu trả lời không chuyển sang câu 25 

 

25. If yes, how much do you pay? / Nếu có, bạn đã trả bao nhiêu?  ................................ VND/month 

 

26. How often do sanitation staff collect your waste at home? / Nhân viên vệ sinh đến thu gom 

rác tại nhà bạn bao lâu một lần? …………………………………times/day 

 

27. Do you have anything else you want to add in this survey? / Bạn có ý kiến gì thêm về nội 

dung của khảo sát này?  

…………………………………………………………………………….…………………………

………………………………………………………………………………..………………………

………………………………………………………………………………………………………

………………………..……………………………………………………………………………. 

 

 

 

Thank very much for your participation!  

This knowledge is of great importance for local planning for a better future. 

Chân thành cảm ơn vì đã giành thời gian quý báu của bạn dể hoàn thành bảng khảo sát này 

Những ý kiến đóng góp của bạn sẽ góp phần rất lớn trong việc xây dựng tương lai môi trường tốt đẹp 

hơn! 


