
ABSTRACT

Increasing quantities of solid waste is a global challenge for
many urban areas in industrializing countries, such as
Thailand. United Nations Sustainable Development Goals
(SDGs) set clear targets and indicators to improve the waste
situation globally. These targets include higher collection
rates, safe disposal practices and enhancing the rates of
waste reuse and recycling. Bangkok, with a population of
9.5 million (Population of 2018) is facing a number of
challenges in solid waste management. These challenges
include an increasing quantity of waste, a shortage of waste
disposal sites, and reduced incentives to reuse and recycle
waste. While at the same time, 80% of the population has
active internet and phone connections (Internet World
Statistics, 2018).

This paper explores the viability of a virtual waste market
in Bangkok by connecting the supply and demand of
recyclable waste materials through a mobile application.
Particularly, its viability is explored in the nexus between
government institutions, informal systems of waste recycling,
and in Bangkok population groups. Behaviors and attitudes
towards the use of virtual markets to enhance recycling rates
have been studied, while key actors (especially those who
directly deal with the waste generators) in the recycling
chain are also interviewed.

The paper concludes that the concept of a virtual market
through a mobile application offers the potential to enhance
connection between supply and demand. A virtual market
offers the advantage of real time information regarding the
material’s quality, quantity, prices and locations. It also offers
faster and reliable transfer of money. Buyers and sellers can
even rate the quality of each other’s services. However, to
achieve the full advantages and to build a system, all the
actors in the chain need to be connected. The study found
that itinerant waste buyers and waste pickers directly access

the waste and deal with the waste generators. While these
groups are the most important links in the chain, they have
a low connectivity to mobile phones and hence could not
acquire full benefits of the virtual market. Virtual market
works well when the connectivity is available to all the
relevant groups. The paper concludes that recycling and
reuse rates of waste materials can be increased through
virtual market if the support is targeted to connect all.
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INTRODUCTION

Solid Waste Management (SWM) is one of the most crucial
and challenging issues for developing countries to solve as
highlighted by the United Nations Sustainable Development
Goals 11 and 12 (SDGs, 11 and 12). Human activities
inevitably generate waste and the method of managing it
(i.e. storage, collection, handling and disposal), poses grave
risks upon the environment and public health. These risks
are further exacerbated by the exponential increase in
populations, income levels, industrial activities and
unstoppable urbanizations in the twenty first century. Present
constantly in the public media, the endangerment of the
marine ecosystem caused by lifestyle changes with ever
increasing demands and the spiralling increase in plastic
packaging to satisfy these demands. Additionally, the lack
of adequate planning for environmental measures to tackle
these changes, results in ineffectively managed systems.

Issues arise as environmental degradation occurs due to
lack of land for the final disposal of municipal solid waste
(MSW) and poor management of the waste being generated
(Shapkota et.al., 2005). MSW waste stream is naturally
more complex as compared to other sector-specific industries
due to its heterogeneous nature. Poor SWM consists of
odour generated from landfills or open dumpsites, risk of
ground and surface water contamination from leachate, as
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well as public health issues caused by vector-borne diseases,
originating from solid waste. To overcome this, a strategic
approach known as integrated solid waste management
(ISWM) is required to move towards sustainable solid waste
management. The ISWM approach addresses the causes of
the challenges by prioritising the minimisation of waste
generation through recycling, reusing and reducing of waste
towards traditional downstream methods of landfilling,
incineration and waste-to-energy processes.

Conversely, technological advancement present in modern
society offers strong opportunities from a business
perspective. Devices such as mobile phones are gaining
popularity in both developing and developed countries.
Significant investments are made by leading global companies
to capture and expand this opportunity. This technological
advancement opens a new gateway to potentially improving
the SWM systems -offering a low cost two way
communicating system leading to other advantages.
Bangkok, the capital city of Thailand is located in South-
East Asia (Figure 1). The capital city has achieved consistent
economic development in recent years, shifting from a heavy
dependence on the agriculture sector to manufacturing and

services, as it becomes an upper middle income country
(Chinprateep, 2013). Evidently, the country has experienced
rapid export growth, from increases in merchandise exports
and tourism resulting in economic growth of 3.9 percent in
2017, the fastest growth rate since 2012 (Nair, et.al., 2018).
Based in the city of Bangkok, the aim of this paper is to
determine the viability of improving the recycling rate in
the city, by creating a virtual market, using mobile
applications using mixed methods.

RESEARCH MATERIALS AND METHODS

To achieve and answer the aim of this research, the researcher
sought to:

 Determine the potential issues with low rates of
recycling;

 Identify the existing barriers to improve recycling rates;
 Investigate the possibility of overcoming these barriers

with the use of virtual markets; and
 Determine the viability of a virtual market.

Hence three research methods consisting of literature and
situational review, online questionnaires and semi-structured
and unstructured interviews were used to collect data and
information.

A literature review illustrated that the topic of SWM and
recycling has been thoroughly researched and published in
the past, as there lies significant interest to improve the
situation. However, available literature has mainly focused
on either topic (waste or technology) exclusively instead of
the interplay between recycling and mobile applications -
thus indicating a need for further research. More specifically,
the literature that focuses on gathering the public’s perspective
on using mobile applications to increase recycling rates in
Thailand is not there. Literature investigating SWM instead,
mainly focuses on market, policies and drivers to encourage
society’s behaviour and attitude towards waste, recycling
and source segregation (Matter, et.al. , 2015).

Bangkok has an estimated population of nine million people.
The official waste sector is managed by the Bangkok
Metropolitan Administration (BMA). The BMAis responsible
for and provides the collection service for citizens in Bangkok,
which accounts for sixteen percent of the total waste
production and with a generation rate of ten thousand tons
of municipal solid waste per day. For Bangkok, this is
equivalent to approximately 1.14 kilogram per person per
day (PCD, 2017). With this high generation rate, challenges
in solid waste management arise. This is due to the many
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Figure 1: Map of Thailand, illustrating Bangkok
Source: www.googleimages.com



practiced, this links back to the technical factors, and lack
of awareness and education.

As mentioned above, the formal waste collectors spend a
large portion of their time separating valuable waste. PCD
reported that there are high utilization rates (89.5% ) for the
recycled waste collected (PCD , 2017), however this is
calculated to only account for 18.5% of the total waste
generated. This is due to the multiple recycling barriers
which still prevent the increase in recycling rates. The
fundamental reason for low rates of recycling are the
uncommon practice of source separation and prohibiting
the high rates of recycling as the quality of material is low.
Furthermore the following point affect source separation:

 Attitude of households towards environment and climate
change.

 Level of awareness of the consequence and economic
benefits/ incentive that can be achieved through
recycling.

 People’s behaviours- as users may act automatically
without thinking about the problems associated and
revert to their old habits of throwing away waste. This
may be the result of busy lifestyles and not giving

enough attention to this problem.
 Perceived convenience- some users may think that

recycling requires high amount of effort. In addition,
the convenience to accessing recycling facilities would
also affect the rates.

 Having trust in the waste management infrastructure
provided by the responsible agency (in this case the
BMA). Policies for recycling schemes must also be
clear to ensure high response rate.

 Lack of incentives for recycling- incentives provided
by the government to increase the rate of recycling are
not yet implemented. Taxes on recycling companies are
not put in place to help motivate this positive action.

 Lack of knowledge for proper waste separation- the
public is only able to separate easy materials such as
glass and plastic bottles, paper and cardboard. Other
materials are thrown mixed together creating a low-
quality waste.

 Lack of space for storage may also result in less recycling
(Ittira Vivongs, 2011), as recyclables are large in volume
although they weigh much.

Due to the reasons mentioned above, there is a need to
innovate new platforms and tools to increase the rate of
recycling. In a market system, there are always two sides
to be analysed: demand and supply. This can be applied to
the recycling sector also such that households represent the

policies and infrastructure that has not been planned and
implemented to ensure sustainable waste management. The
key barriers and opportunities that have been identified for
improved SWM are technology, economics and social and
institutional barriers (Sukholthaman and Shirahada, 2015).

Technological

Collection and Transport: Provided by the BMA and the
Department of Public Cleansing, waste services do not cover
the entire urban population because of the growing amount
of waste, thus some households are not fully aware of the
service provided, resulting in uncollected waste
(Sukholthaman and Shirahada, 2015). In addition, formal
waste collectors supplement their incomes through scavenging
waste, through this the waste collection efficiency reduces.
It is reported that crews spend up to forty percent of their
time collecting recyclables (Muttamara, Visvanathan and
Alwis, 1993). Poor collection service is reflected by the
inadequate resources provided by the government
(Shapkota et al., 2005).

Economic and Social Barriers:

Insufficient funds to cover for high capital costs and collection
fees: It is difficult to increase tipping/collection fee on public
services. To provide effective waste management, twenty
to fifty percentage of the municipal budget is used (World
Bank, 2018a and 2018b). With fees collected not being
sufficient, combined with social opposition, by increasing
the collection fees effective solid waste collection service
cannot be provided. High percentages of organic refuse in
the composition requires regular collection cycle, causing
the cost of collection to escalate further.

Public awareness and participation: The public has a negative
attitude towards waste sector; therefore, involvement and
interaction levels are low. This relates to the education and
campaigning programs for separating, reusing, reducing and
recycling waste.

Institutional:

Lack of policies and laws: Generalized and outdated laws
and regulations, further complicate the situation. There are
taken directly from developed countries without any
adaptation. While laws implemented promote the 3R program;
yet, fines for litter and open dumping, or charging for plastic
bags has not been implemented.

Lack of awareness: Proper waste separation is still not
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between virtual market and business, people and government
is stronger. Due to the digital revolution, this has radically
altered the way information is disseminated (Hays, Page
and Buhalis, 2013).

A related example that adopts this model is Uber. Uber uses
the “on-demand” concept of being available anywhere at
any time. This concept hence is to be adapted for recycling
in the form of application features, including financial
transactions and online receipts, as evidence for the users.
This is one of the benefits for having a recycling mobile
application and creating a virtual market.

Secondly, semi-structured and unstructured interviews were
used to gain greater breadth and understanding from
stakeholders and experts. Primary data was collected from
representatives of different stakeholders involved in the
supply chain of the solid waste management and recycling
sector in Thailand. These stakeholders comprised of local
junk shops, municipalities, itinerant recycle buyers, waste
organizations, researchers and an environmental group.
The relationship of these stakeholders can be seen in (Figure
2). Global experts in the waste sector were interviewed to
validate findings from the questionnaires and stakeholder
interviews.

Social Factors

Perception and attitude of the public

The interviewees expressed a commonly shared negative
perception towards the waste sector. Whether they were in

supply side where waste (or ‘goods’) is generated.
Manufacturers or companies requiring the ‘goods’ for
recycling represent the demand side.

Primary data for this research was collected using online
questionnaires and interviews. The convenience of online
questionnaires (versus manually administered ones) allowed
large numbers of surveys to be administered quickly, as well
as information to be gathered from difficult-to-access groups.
The main purpose of this method was to identify the
viewpoint of the sampled households in Bangkok, determine
the current practices and satisfaction levels, and examine
the availability of mobile phones with internet connections,
to understand the possibility of introducing mobile
applications for improving recycling.

The definition of virtual market in this paper is the market
or area in which sellers and buyers can connect using
information communication and technology media (ICT).
Accessibility to mobile phones has significantly increased
from a few privileged users to the mainstream technology.
In 2001, the number of mobile phone subscriptions was at
six billion, which equates to 86% global mobile penetration
(Mavropoulos et.al, 2015). Moreover, as agreed by World
Bank, a publication states “more households in developing
countries own a mobile phone than have access to electricity
or clean water”, which highlights the accessibility of mobile
phones to rural areas also (World Bank, 2016). Statistics
have shown that the number of internet users have tripled
within a decade, from one billion users in 2005 to three and
a half billion in 2017 (Statista, 2018). With the mobile phone
industry experiencing a dramatic growth the connection
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Figure 2: Interaction between stakeholders in waste sector
Source: Author adapted from Vassanadumrongdee and KIttipongives, 2018
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Results:
The feasibility of the innovation investigated was evaluated using six main groups of factors: 1. Social 2.Health
3.Technological 4.Economic 5. Financial and 6.Institutional

Following this in the results section, informants are referred either as stakeholders or as experts in the field as shown in
Table 2.

Stakeholders

Table 1 illustrates a summary of the total number of informants for each method used.

Table 1: Summary of the Total Number of Informants

Informant

Group A Household

Data Collection Method No. of Informants

Group B Household

Group C Household

Stakeholders

Experts in Field

Total

Questionnaires

Questionnaires

Questionnaires

Semi-structured and unstructured Interviews

Semi-structured and unstructured Interviews

175

65

77

8

5

330

Table 2: Stakeholders and Experts Engaged in the Recycling Industry

Junk shop 1

Junk shop 2

Municipality 1

Female junk shop owner, taking on the family business.

Male junk shop owner, who was trained to be a construction engineer but decided to start
his own business.Female junk shop owner, taking on the family business.

Employee in the waste minimization sector at the Pollution Control Department and has
been working in this sector for over twenty five years.

Experts in the Waste Field

Has experience in working in developing countries and focuses on waste strategies.

Currently working in a waste related non-profit organization, focusing solely in
developing countries.

Currently working as a consultant in urban development, but has experience in
developing countries.

Expert 1

Expert 2

Expert 3



developing countries the South-East Asia, Sub-Saharan
Africa, or in a developed country like the United Kingdom,
there was a negative perception to waste and people involved
with waste. It seems to be a sector that generally people do
not want to get involved in, because it is “not well accepted”.
According to the junk shop 1 owner, “public thinks it is
dirty and that you don’t need high education to be in this
field” and “the public see people working in the waste sector
lower class and with lower education, even family and
friends around me said that you (junk shop owner) graduated
with an engineering degree why are you going to sell
rubbish?”. According to the junk shop 2 “it is the job for
the lowest of the low”. According to Expert 3, “with this
negative perception strong in Thailand, trying to change and
increase the interaction between the households and the
waste sector will remain a challenge.”

Nevertheless, perceptions can change with influence from
outside. A similar response was made by Municipality 1,
where they pointed out that they have been trying to
implement change in Bangkok for a long time but have
always struggled. As the public did not accept changes or
were even aware of the problems associated with waste. It
must be noted that addressing a behavioural issue, such as
waste, requires time. However, very recently due to the
publicity of plastics in the oceans negatively affecting sea
animals and killing a whale in Thailand, public awareness
of the dangers of plastics has increased. This illustrates that
perceptions and awareness can change if the right tools are
used. Results from the questionnaire showed that ninety
eight percent of the households realized that waste is a
problem.

Population Distribution

The new generation, aged thirty years and below, are the
most feasible group for this innovation as they are attached
to technology and are familiar with using other service
applications in their daily life. Ninety nine percent of the
respondents had access to a mobile phone with internet
connection, ninety four perscent were familiar with using
a mobile application and ninety percent used these
applications for basic services, such as transferring money
and calling for transport services, which are key features
for a recycling application. Therefore, even though the
application seems to be useful for households’, further
investigation revealed that the application seemed more
suitable for other stakeholders as well.

Relationship with Salengs (waste pickers) and Households

While most of the households did not interact directly with
salengs through mobile phones, there was a social bond that
households had with salengs. Since salengs regularly collect
waste in the local areas, they are most likely to meet with
the same households every time, thus building a personal
connection. Expert 1 stated “I would think that they are used
to dealing with the same person, so they will have a personal
relationship with the purchaser”. However, the introduction
of a mobile application risks replacing the human relationship
which already exists, thus reducing the viability of this
innovation.

Health Factors

Waste related diseases

Having a mobile application to provide an on-demand
service, helps to solve the issue of a lack of storage space
as users can choose when the materials are to be collected,
thus directly reducing risks associated with waste-related
diseases. However, safety equipment need to be provided
to prevent the collectors from being in direct contact with
waste. Moreover, protective safety gear creates a professional
branding image for the organization, creating trustworthiness,
and leading to a larger customer database which could lead
to broadening the service and increased recycling rates.
Combining this with mobile applications and interaction
with existing customers can improve and attract new
customers, as negative perspective would decrease.

Technological Factors

Existing collection method and proposed plans
with regards to recyclable materials and collection was
commonly done by the informal sector represented by the
salengs/ IRB’s and junk shops. Expert 2 mentioned that in
some cases “the informal sector filled in the gap left by the
formal sector”. With a strong informal sector already in
place, Municipality 1 stated that the recyclable materials
recovered were already at a high percentage, thus the market
for recovering was already saturated, leading to think that
proposing this innovation would not be as useful. Moreover,
sixty one percent of the respondents were already satisfied
with the current practice, which may be a resistance to
change. Some respondents noted that the system should not
be interfered with, if it is already working.

6 Journal of Research in Architecture and Planning: Vol. 26, 2019 (First Issue)



7Journal of Research in Architecture and Planning: Vol. 26, 2019 (First Issue)

Quality and quantity of waste collected

A significant factor affecting the quality and quantity of
waste collected was source separation. When recyclable
materials are contaminated by other materials such as organic
waste, the quality declined, directly affecting the price of
the materials. There were mixed views regarding source
separation in Bangkok. The data collected at household level
stated that separation was widely practiced, whilst data
collected from the interviews did not corroborate with these
results. Junk Shop owners expressed that it was normal for
households not to separate the materials properly. Only
larger, easier-to-separate materials, such as plastic bottles,
cardboard and cans, were separated out of the stream. With
households not separating, the viability of the innovation
was directly affected, as it would not improve the recycling
situation.

Levels of smartphone and mobile application usage

The main technical factor which affects the feasibility of
the innovation is the level of mobile application usage in
the area. The saleng interviewed did not own a mobile phone
with internet connection or had used mobile applications
before, thus suggesting that the innovation is not viable.
This may be because, salengs are of a much older age, as
the owner of Junk Shop 2 stated, that commonly they are
aged between thirty and fifty years, and have never been
exposed to the technology. Generally, as people collecting
these wastes are often from a lower income group, having
to purchase a mobile phone to operate this innovation may
not seem attractive to them.

Shifting down the supply chain, other stakeholders with
potential were also examined. Owner of Junk Shops 1 and
2 stated that when they are purchasing or selling materials
they transfer money through banking applications when
sums are higher than ten thousand Baht (equivalent to
approximately £220 GBP, where 1 GBP= 44 baht) due to
its convenience and digital evidence provided. As these
stakeholders already own the device and are familiar with
the technology, it seems more viable to implement the
application, especially for the supply side, to improve
networking and flow of materials.

Economic

Market demand for recyclable materials

Materials, including plastic, paper, cardboard, glass and
metals, have value in the waste stream and are in demand

in the market, but they are already recycled at a high rate.
Encouraging the market to increase the recovery of these
materials is difficult as the “market is already saturated”
according to an official Municipality 1. TIPMSE
organization, that works as a link between different
stakeholders to improve the waste problem in Thailand,
stated that there is high demand for raw materials for the
use of manufacturing, and that there is a market demand
for the material but it is not being met.

On the other hand, an opposing opinion received from an
interview was that from the perspective of working in other
developing countries like Africa, Expert 3 stated that some
companies believe that working with virgin materials are
“easier and cheaper”, causing a barrier to recycling.

Mobile money in developing context

Mobile money has become a new method of transferring
capital. For Thailand, this is also widely used, as shown by
the results from the household questionnaires, as over ninety
percent of the respondents use mobile applications for basic
services such as transferring money. However, when junk
shops interact with salengs most of the time they pay cash,
since each transaction of the waste was relatively less,
transactions are often for £11 (approximately 500 Baht) or
much less, at around £2-3, which makes salengs prefer cash
transactions. This observation suggested that salengs would
unlikely be in the position to own a mobile phone, with
such features as they are living hand-to-mouth and thus
prefer cash.

Financial

Financial status of user

As the feasibility of using the mobile application to generate
a virtual market between households and salengs may not
be very high, due to access to restriction to technology,
creating interactions between office workers and recycling
companies could be more suitable. Since offices generate
valuable waste at high quantities and have access to this
technology, connecting them directly to junk shops or
recycling companies could be an option. Yet, finding
alternative jobs, and supporting salengs is required, as
cutting them from the loop would result in loss of source
of income, and further entrap them in poverty.

Using money as an incentive to increase recycling rates

The effectiveness of using money as an incentive, depends
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highly on the income level of the user. In this case, as the
questionnaire was sent to middle income groups, the
dominant response showed selling the materials for
environmental instead of monetary purposes. As stated in
an existing research, 43.6% of Bangkok residents recycle
for economic incentives, (Vassanadumrongdee and
Kittipongvises, 2018). However, when this opinion was
compared with other specialists in the field, they felt that
money can be the main economic incentive. The experts
interviewed felt that when money is involved, the results
become more immediate.

An alternative option to mobile money is a rewards program
- allowing the use of money to act as an incentive as well
as providing flexibility for the reward. Users are thus not
bound solely to money or cash, as it may be exchanged for
other goods which will help solve the issue where mobile
money is still not being commonly used in Thailand
currently. Additionally, points can be exchanged for internet
credit which helps to overcome the issue of requiring IRBs
to purchase internet credit to operate. Nevertheless, such
a program would be more practical in low income
communities compared to the capital city of Bangkok, since
economic drivers are stronger and can be managed properly
in those areas.

Institutional

Legislations/ policy/ regulations referring to recycling
rates

When compared to economic incentives, policy incentives
are difficult to implement as they take longer to implement
and update. The core regulation that municipalities work
towards and were mentioned constantly in the interview
was the 3R policy. Municipality 1 viewed that strictly
implementing ban on plastic bags like Thailand’s
neighbouring country, Cambodia, could be too aggressive
and thus not be accepted by the society. However, introducing
a policy which charges single use plastic bags are more
popular methods, however, there are concerns that the
government will then receive a backlash.

Coloured PET bottles (Figure 3) are one of the main
problems in the waste stream. They do not have a demand
in the market, as they cannot be recycled causing an
abundance of this material in the landfills. Private companies
that have cultivated their brand image using these colours
are reluctant to change, due to the fear of losing their
consumers. Without legislations put in place to prevent the
manufacturing of these products at the source, the problem

is unlikely to be solved. Thus, with or without the virtual
market, the waste situation would still be an issue.
Furthermore, small sachets bags used to package products,
such as detergent, also bring complication. Made from multi-
layered plastics, this product again cannot be recycled, yet
is used widely. Specifically, in low income households where
purchasing in large quantities are not possible, expert 3
pointed out that the concept of small sachets further
exacerbates the poverty traps, when the price is compared
per kilogram of product, as small sachets are drastically
more expensive. While preventing the purchase of these
materials may not be possible, promoting research of new
innovations to solve this problem may be beneficial.

Political corruption

A strong determining factor, which appeared several times
during the interviews, was the presence of corruption. This
issue was mentioned not only in Bangkok, but also generally
in other developing country contexts. As waste is seen to
have many economic benefits, politicians involved in this
sector tend to neglect solutions proposed which may help
the situation.

Municipality 1 voiced their concern about the levels of
political corruption which was preventing the improvement
of the recycling and waste situation. The interviewee stated
that the norm in Bangkok is that the waste collection is sub-
contracted to a private company. Therefore, when auctioning
the contract, a fixed amount is already set aside, hence
although the amount of waste generated in Bangkok is
reduced, the government still has to pay for the agreed price.
This links back to the quality and quantity of waste, as well
as the separation of waste, since whether waste is separated

Figure 3: Examples of recyelable PET bottles
Source: Author, adapted from Sermsuk, 2018
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households, making a small living from selling material
scraps. Hence, cash is still preferred over mobile money.
Instead, considering a reward-based system could be more
feasible, as it still provides incentives to promote recycling
as well as flexibility. Users should be available to select
the reward depending on their preference and needs. Yet
this implementation is most suitable in a community context
or potentially lower income areas, where monetary drivers
are strong.

Reward Base Scheme

While the public is generally aware that waste is a problem,
interviewees stated that they were not knowledgeable on
how to separate waste correctly. Existing practices only
consists of separating out easy materials, such as paper,
cardboard and larger materials such as plastic and glass
bottles. This shows that educating the public how to separate
waste is essential. Not only will it help to increase recycling
rates, but will also allow higher quality material and will
result in easier management. Recycling should be taught
and emphasized at school level, so that children bring back
the knowledge they have learnt from schools to practice at
home, creating a knock-on effect. Changing the older
generation habits may be more difficult, educating the
younger generation will instead lead to a change in the
future.

Promotion of recycling campaigns in offices

On the opposite side of the spectrum, as majority of the
people in Bangkok spend a large portion of their time
outside the household, most likely in offices, thus the
promotion of recycling in offices, organizations or work
places can also be a focus. Possible campaigns could include
encouraging employees to bring in their waste from home,
or separate waste generated within the offices. Since waste
is sold based on the weight of the materials, joining together
within work places, can result in better prices negotiated,

or not, the set amount of collection has already been agreed
to. This illustrates that there are no incentives for the
government to promote recycling or other means of reducing
waste, as it does not affect their contract with private
companies. With a strong link for potential political corruption
in this sector, trying to improve the situation will take time
and effort to create changes. This also restricts the feasibility
of implementing an application.

Conclusion and Recommendations

Mobile Application as a tool

Most importantly, the data collected shows that the creation
of a virtual market to improve recycling rates is not feasible.
The core mechanisms in the supply chain, salengs, do not
yet, have access to the technology, due to their economic
status, age and habits. In addition, the recycling market for
these materials (glass, paper, cardboard, metal, plastic
containers) is said to be already saturated. Recycling rates
hence, would not increase as these materials already find
their way into the market.

Interaction in supply line

Although the mobile application may not be suitable for
salengs, it would be now a useful tool for junk shops to
communicate with factories where the technology already
exists, hence more opportunity is present here (Figure 4).
Developing a specific application may provide ease for
factories to communicate. Since there are already other
applications specific to communicating and transacting
money in use, the developed application must prove itself
to be simple and efficient for users to accept and change.

Education about proper waste separation

Transferring money through the application or mobile money
would not be suitable, as salengs come from low income

Figure 4: Opportunities in the supply line
Source: Author
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Figure 5: Proposed recycling scheme in offices

as the volume is larger. Offices therefore may wish to build
strong connections with buyers in local area to help promote
such scheme. This solution would not require the use of
applications, but would require the cooperation of different
stakeholders. The flow of this process can be seen in (Figure
5).

Focus on Reducing and Reusing

Following the existing 3R policy of reducing, reusing and
recycling, through the analysis of these methods, recycling
materials have been said to be “saturated”. Since the

recycling rates of materials are already high, the focus should
be on reducing and reusing. Simple methods of finishing
up all the food ordered at cafeterias or minimizing food
waste from groceries, can be small lifestyle changes that
people can easily adjust to. Regarding these methods, it will
require the users to carry additional item with them, whether
it is a food container, a reusable water bottle or a cloth bag.
Having influencers to promote the cause and highlight the
danger of plastic waste may be an aid, but would require
cooperation from all stakeholders. Globally, the danger of
plastic waste is constantly publicized, hence vocalizing the
different approaches to tackle this issue wouldnow.
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