Taking the lead
is our duty.

As Germany’s leading company for the production of power and heat
from thermal waste treatment we consider it our duty to take the lead.
With ultra-modern waste incineration plants which are state-of-the-art
in terms of both technology and ecology, with impressive services and
binding values which inform our thinking and actions. We are driven on
by constant change. With an eye on the legal framework conditions and
the demands of the future, we develop sustainable and future- based
solutions on which we are proud to be judged.
www.eew-energyfromwaste.com

Potential in Myanmar and Other Asian Countries for Combination of Drying and Waste Incineration

Problems with Biodegradable Wastes –
Potential in Myanmar and Other Asian Countries
for Combination of Drying and Waste Incineration

1.

An overview of waste management in Asian countries..........................163

1.1.

Waste generation and collection efficiency...............................................164

1.2.

Waste composition ......................................................................................165

1.3.

Waste disposal methods..............................................................................169

2.

Impact of MSW in Asian developing countries.......................................169

3.

Current problems with biodegradable wastes in Asian developing
countries .......................................................................................................170

4.

Contribution of MSW composition in Asian developing countries.....170

5.

Possible solutions to the problems of biodegradable wastes..................171

6.

Potential for combination of drying and waste Incineration ................172

7.

Conclusion....................................................................................................173

8.

References.....................................................................................................173

1. An overview of waste management in Asian countries
Waste become a global issue [19] and If not properly dealt with [19], the waste generated
from various human activities, both industrial and domestic, can result in health hazards
and have a negative impact on the environment [2]. Nowadays, solid waste management
in developing countries has a significant impact on environment and public health due
to the improper waste services and treatment system. The consequences of doing little
or even nothing to address waste management can be very costly to society and to the
economy overall [19]. Currently, along with economic development, population growth,
and rapid urbanization and industrialization, the most immediate environmental issues
related to municipal solid waste (MSW) have accelerated the need for sustainable waste
management in the developing countries.
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1.1. Waste generation and collection efficiency
Per capita waste generation depends greatly on economic development of the country.
While the countries with higher gross domestic product (GDP) have higher per capita waste generation, for example, Japan, Hong Kong, Singapore have above 1.5 kg per capita per
day. Compared to other Asian countries, Myanmar still has lower per capita waste generation, with about 0.44 kg per capita per day because of low economic development (Figure 1).
It is in the same situation with Nepal, India and Bangladesh.
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Source:

Comparison of per capita waste generation and GDP growth in selected Asian
countries (2012)

IMF Estimate, 2012; World Bank, 2012

There are various waste collection methods in the Asia developing countries. The
methods may vary among the countries. Regarding the research studies [6, 10, 13],
waste collection methods in Myanmar include door to door waste collection, bell
ringing block collection to the household, collection of waste from the kerb site bins,
collection at street dump yards, collection at temporary storage system and sweeping
the wastes on the road.
According to the World Bank 2012 report, while low-income countries spend the
majority of their MSW budgets on waste collection, high-income countries spend
majorly on disposal. Currently, collection costs in low-income countries represent
80 to 90 % of MSW budget [5]. Waste fees are regulated by some local governments,
but the fee collection system is inefficient [5]. Due to the inefficient fee collection
system and insufficient budget on MSW management, low-income countries like
Myanmar, Nepal, Lao PDR and Bangladesh had overall collection efficiency below
50 % (Figure 2). On the other hand, high income countries like Singapore, Japan and
Hong Kong had the highest collection coverage, with 100 %.
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Figure 2:

Comparison of waste generation and collection efficiency in selected Asian countries

Source: World Bank, 2012; Beck, 2017; Ejaz et al, 2010; Glawe et al., 2005; Jungrungrueng, 2017; Kaushal et al, 2012;
Jungrungrueng, 2017; Sisoulath, 2010; Nguyen, 2006; Waste Concern; 2009

1.2. Waste composition
Figure 3 shows the comparison of waste composition among the countries of various
income levels in the world. The consumption patterns, living standards and economic
development categorically characterize waste composition and per capita waste generation. High-income countries had higher composition of paper with 24 % of MSW
while low-income countries had a major percentage of organic fraction, being 53 %
of MSW in 2015.
A comparison of waste composition and per capita GDP in Asian countries is shown in
Figure 4. The composition of organic wastes in the low- and middle-income countries
such as Nepal, Bangladesh, Cambodia, Myanmar, Pakistan, Thailand and Malaysia ranged from 41% to 80 %. The composition of organic wastes might vary country to country,
depending on the economic development, geographical location, energy resources,
climate, consumption patterns and living standards of a country. Since Myanmar was
an agriculture-based country, the organic waste contributed 54 %, followed by plastic
waste (16 %), paper (8 %), meatal (8 %), glass (7 %) and other (7 %). Myanmar’s MSW
largely originated from households (60 %), markets (15%), commercial producers
(10 %), hotels (2 %), gardens (5 %) and others (8 %) [6].
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1.3. Waste disposal methods

Figure 5 describes MSW disposal methods of the selected Asian countries. Open
dumping is majorly practiced in Myanmar, with a waste disposal rate of 80 % at open
dumpsites, owing to lower economic development of the country. That situation was
similar to other low-income Asian countries such as Lao PDR, Bangladesh, Cambodia
and Vietnam. However, it is observed that most high-income countries like Japan,
Taiwan and Singapore significantly have adopted waste to energy as their major waste
treatment option.
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2. Impact of MSW in Asian developing countries
The impact of MSW in Asian developing countries has increasingly affect the public
health, environment and resource and energy recovery due to the insufficient waste
collection service and improper waste disposal methods. Waste disposal at illegal
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According to the World Bank 2012 [5], low-income countries have no organized
program about source reduction, but reuse while in middle income countries, source
reduction has not been well-developed yet. Informal sectors play a key role for recycling in these countries. Open dumping is also the major waste disposal methods [18].
Some small-scale composting projects at the community/neighborhood level have
been successfully implemented despite being often unsuccessful for large composting
plants due to contamination and operation costs [5]. As the examples of developing
Asian countries, Philippine [7], Thailand [8], Indonesia [23] and Bangladesh [11] have
successfully implemented composting facilities from their organic wastes to reduce
waste disposal at landfills and open dumpsites.
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dumpsites is a cause of spreading diseases by germs, rats, mosquitos and other insets
around the environment and polluting the water in the rivers and ground water. These
negative impacts affect the health of the residents and waste workers. The children are
the most vulnerable with the unhygienic environment [1]. In addition, the uncontrolled
burning of waste creates particulate and persistent organic pollutant emissions to the
atmosphere [19]. Therefore, uncontrolled burning and illegal waste disposal at the
nearby streams, rivers, illegal dumpsites and uncontrolled landfills could negatively
affect the environment, leading to land pollution, air pollution and water pollution.

3. Current problems with biodegradable wastes
in Asian developing countries
MSW in developing countries is mainly composed of organic waste which is about over
50 %. Due to the high organic composition in their MSW, thermal waste treatment for
energy recovery is not suitable without additional fuel supply in these countries. This
high moisture content of MSW could lower the recovery of recoverable material and
increase the operating cost of combustion [21]. Owing to the high moisture content
inside their MSW and high investment costs of waste-to-energy technologies, the
developing countries use open dumping and landfilling for their major waste disposal
methods. However, waste disposal at open dumpsites and landfills could negatively
affect the environment due to the greenhouse gas emission generated from anaerobic
digestion of biodegradable organic wastes to the atmosphere and landfill leachate
impact on the ground water. Further, booming economy, growing population and
rapid urbanization and industrialization in the developing countries have accelerated
MSW generation rates, which may potentially encounter the scarce land area for waste
disposal at open dumpsites and landfills.

4. Contribution of MSW composition in Asian developing countries
As the typical composition of MSW, as stated by Tchobanoglous and Kreith [17], the
combustibles contribute 50.89 %, while moisture and non-combustibles contributes
27.45 % and 21.57 % respectively. However, in the developing countries, the moisture
content in composition of municipal solid wastes could be higher than 27.45 % because
the major contribution of organic fraction in the MSW composition in developing
countries is approximately over 50 %. By physical composition analysis, it is estimated
that the composition of MSW in developing countries might range approximately
40-41 % moisture, 25-31 % non-combustibles and 28-35 % combustibles (Figure 6).
The calorific values of the MSW of Asian countries are estimated at 6.4-9.8MJ per kg
in India [12], 5.163-6.121 MJ per kg in Thailand [9], 5.52-9.37 MJ per kg in Lao PDR
[15] and 5.82-10.11 MJ per kg in Malaysia [4], 5.37-13.509 MJ per kg in China [22]
and 11.0–12.2 MJ/kg in South Korea [20] respectively.
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5. Possible solutions to the problems of biodegradable wastes
There are several possible methods for managing biodegradable wastes for fuel, waste
to energy and resource for agricultural purposes in the Asian developing countries.
Among them, the following are found as the most suitable:
• Composting
• Anaerobic Digestion
• Bio-drying and Bio-stabilization
• Landfills with landfill gas recovery system
Moreover, despite the high capital cost and operational and maintenance costs, waste
incineration for waste-to-energy is also a possibility if the waste quality can be improved
for higher heating value and lower moisture content. Drying of biodegradable wastes
might be a possible potential method to improve the waste quality for waste incineration. The reason for exploring the possibilities and opportunities of waste incineration
is because of that waste incineration plants have been advantageous not only for high
reduction in mass and volumes of initial wastes but also energy recovery and reduction of land use for landfills. Despite being a greenhouse gas (GHG) emitter, MSW
incineration can be considered as a net GHG reducer, if GHG reductions, achieved
by accounting for waste-to-energy, exceed GHG emissions [16]. When incinerated,
the waste is reduced by 80-85 % by weight and by 95-96 % by volume [14]. Hence,
drying of biodegradable wastes and other unseparated combusted wastes before waste
incineration could be a potential to improve the efficiency of waste to energy plants
and reduce the use of landfills.
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Waste incineration for waste to energy is not still common in developing countries, and
generally not successful or experience financial and operational difficulties because of
high capital costs, high moisture content and high percentage of inert [5]. On the other
hand, waste incineration could offer a comparative reduction of weight and volume by
80-85 % and 95-96 % respectively [14]. When considering a waste-to-energy option,
if the composition of MSW exceeds 50 % of organic wastes and 15 % of inert waste [3]
or if its energy content is less than 2.326 MJ/kg [17], thermal waste treatment is not
applicable. As a result, the overall efficiency of waste incineration plants depends on
the waste quality with lower moisture content and higher heating values.
Nowadays, energy-oriented conversion technologies from wastes to fuel have gained
attraction in the world cities to reduce dependency on fossil fuel and land use for waste
disposal and to ensure economic and environmental benefits. Various Dryers such as
bio-drying equipment, solar dryer, green house dryer, thermal dryers are currently
being used for engineering applications such as refuse-derived fuel drying, sludge
dewatering and volume reduction of bulk wastes and safer disposal of organic wastes
at landfill sites. By optimizing MSW quality by different drying methods, the initial
volume and weight of bulk wastes can be substantially reduced with a reasonable
increase in heating values due to the significant removal of moisture inside the bulk
wastes. Besides, dried waste materials may offer several benefits such as the easier
recovery of recyclable materials, easier transportation, reduction of disposal costs,
reduction of dependency on fossil fuels, reduction of waste odor, reduction of use of
landfill sites, reduction of GHG emission and leachate from landfills and mitigation
of global warming by reducing greenhouse gas emission. Hence, drying of MSW for
waste to fuel or safer disposal at landfill could be a good potential to ensure economic
and environmental benefits in the future.
In the world countries whose MSW consists of higher organic wastes, it could be more
effective to use accessible drying methods for optimization of MSW quality for the
purpose of waste fuel. Currently, drying of sludge or sewage sludge has been already
applied in industrial scale but various research experiments of drying MSW are still
in the lab and pilot scale, leading to an industrial/large scale. Therefore, in the future,
it could be seen that drying of MSW for waste to fuel or safer disposal at landfill is a
good potential to reduce dependency on fossil fuel and land use for waste disposal and
to ensure economic and environmental benefits. It is suggested that the research and
development of appropriate drying technologies from a laboratory and pilot scale to an
industrial scale could be conducted with the accessible energy supply from renewable
energy such as solar energy and from the other source that minimally affects the environment such as waste heat. In addition, more research on costs of drying for waste
fuel of incineration plants could be conducted, regarding the locally available energy
supply, the different seasonal waste composition and moisture contents of MSW in
the developing countries.
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Due to the high organic fraction in MSW of the Asian developing countries, thermal
waste treatment is currently not applicable. However, energy-oriented conversion
technologies from wastes to fuel have gained attraction in the world cities to reduce
dependency on fossil fuel and land use for waste disposal and to ensure economic and
environmental benefits. By optimizing MSW quality by different drying methods,
the initial volume and weight of bulk wastes could be substantially reduced with a
reasonable increase in heating values because of the significant removal of moisture
inside the bulk wastes. The improvement of solid waste quality could potentially lead
waste to fuel for waste incineration. Therefore, a sustainable waste disposal approach
to MSW management in the developing may be taken through the development and
improvement of appropriate drying technologies from a pilot and laboratory scale to
an industrial scale, being based on accessible energy supply from renewable energy and
from the other source that minimally affects the environment in the future.
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