
Environment and Ecology Research 11(4): 527-536, 2023 http://www.hrpub.org 

DOI: 10.13189/eer.2023.110401 

Development of a Decision Support System                     

Prototype for Time and Cost Reduction in                           

Collecting Recyclable Waste 

Chaisri Tharasawatpipat1, Sirirat Kooptiwoot2, Suwimon Kooptiwoot3,* 

1Department of Science, Faculty of Science and Technology, Suan Sunandha Rajabhat University, Thailand 
2Department of Psychiatry, Faculty of Medicine Siriraj Hospital, Mahidol University, Thailand 

3Department of Applied Science, Faculty of Science and Technology, Suan Sunandha Rajabhat University, Thailand 
*Corresponding Author: suwimon.ko@ssru.ac.th 

Received March 15, 2023; Revised June 21, 2023; Accepted July 19, 2023 

Cite This Paper in the Following Citation Styles 

(a): [1] Chaisri Tharasawatpipat, Sirirat Kooptiwoot, Suwimon Kooptiwoot , "Development of a Decision Support System 

Prototype for Time and Cost Reduction in Collecting Recyclable Waste," Environment and Ecology Research, Vol. 11, 

No. 4, pp. 527- 536, 2023. DOI: 10.13189/eer.2023.110401. 

(b): Chaisri Tharasawatpipat, Sirirat Kooptiwoot, Suwimon Kooptiwoot (2023). Development of a Decision Support 

System Prototype for Time and Cost Reduction in Collecting Recyclable Waste. Environment and Ecology Research, 

11(4), 527 - 536. DOI: 10.13189/eer.2023.110401. 

Copyright©2023 by authors, all rights reserved. Authors agree that this article remains permanently open access under 
the terms of the Creative Commons Attribution License 4.0 International License 

Abstract  Recycling has been pushed as a way to cut 

waste globally. The time and expense involved in gathering 

recyclable material to transport to recycling sites is one 

problem with recycling. Due to this issue, some waste 

pickers/waste buyers choose not to collect recyclable waste, 

preventing its recycling. Waste pickers / waste buyers 

wandering into homes without knowing where the 

recyclable rubbish is causes time and money to be spent 

collecting it. They will make more money while spending 

less if they can get recyclable waste at a reasonable cost 

and in a short amount of time. The goal of this study is to 

create a prototype for a decision support system that will 

lower transportation cost for collecting recyclable waste. 

The community's waste pickers and homes should both 

employ this system. The amount of each recyclable garbage 

generated by each home will be filled in. Additionally, all 

information about the overall amount of each recyclable 

trash type as well as specifics about the amount of garbage 

produced by each household will be automatically 

summarized. The waste pickers / waste buyers will use the 

data/information from this system to decide where, when, 

and how to collect recyclable waste. They no longer have 

to visit every home on a regular basis. To develop this 

system, we follow the software development life cycle 

(SDLC). This decision support system prototype is easily 

adaptable to suit the needs of any unique community. The 

recycling system can be effectively supported by this 

decision support system. More benefits might be 

anticipated if the cost is lowered. To create a cleaner planet, 

more recyclable waste will be collected and sent to 

recycling. 

Keywords  Decision Support System, Recycling, 

Reduction, Cost, Transportation 

 

1. Introduction 

A large amount of recyclable waste remains in landfill 

[1, 2]. Zero waste is the big project that everyone around 

the world is trying to reach. The big concept of the zero-

waste project is that there is no waste, and everything in the 

world should be used in some ways, mostly by recycling. 

If the waste can be used in some ways instead of being 

disposed as waste, it can be reused again, so there is no 

waste to be destroyed. Recycling has been promoted 

widely, but there are obstacles or barriers [1-3]. 

Recycling is an important process which can reduce the 

huge amount of waste and will reduce the waste pollution 

in society and the world [4-7]. 

The recycling cycle is shown in Figure 1. 
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Figure 1.  Recycling cycle 

There are many things needed to do in this cycle. Waste 

separation has been promoted and supported in many 

societies in order to get the separated waste in the specific 

waste types [8-15]. There are many related factors affecting 

waste separation behavior [9, 16-42]. Many people do not 

know how to separate waste [43]. After the waste is 

separated, it must be transported to the recycling site. There 

are many things needed to be done in this step such as 

accumulating the waste to wait for someone to pick it up 

and take it to recycle site. The location of recycle site in the 

community is also important [44]. If the recycle site is far 

from the community it means that the transportation cost is 

high, which can be an obstacle in recycling. The people 

who will take separated waste to the recycle site can 

possibly be waste pickers, waste buyers, and retailers of 

waste buyers. There are not many of them in society. The 

separated waste has to be accumulated somewhere to wait 

for someone to come pick it up. If the accumulated waste 

space is not enough, the waste cannot be accumulated any 

longer, then it will be disposed to the other track, and 

cannot be on the pathway to recycle site. The important part 

is transportation, moving the sorted waste to recycle site. If 

the transportation cost is high, sending the recyclable waste 

to recycle site is not worth enough to do so. 

There are some methods to reduce the transportation cost 

such as establishing recycle site close to or in the 

community, so the transportation does not cost high. Or 

there are waste buyer stations in the community, so the 

separated waste can be taken to the waste buyers’ station 

shortly, and the transportation cost is not high as well. The 

waste pickers in the community go everywhere where has 

valued recyclable waste. Both waste buyers and waste 

pickers in the community can support moving the sorted 

waste to recycle site. 

Moving the sort waste can be done by many methods as 

follows: 

1. The households or waste sources take all the sorted 

waste to recycle sites or waste buyer stations. 

2. The waste pickers go to every house and everywhere 

that has sorted waste to pick up the waste they want 

to take and then they sell the collected waste to the 

waste buyers or recycle sites. 

3. The waste buyers get the sorted waste by two ways: - 

3.1. be at their stations and wait for buying the 

recyclable waste from the waste pickers/or 

households who take the recyclable waste to 

their stations. 

3.2. roam to the households or waste sources in the 

community to find out the sorted waste for sale, 

and buy the sorted waste at the households or 

waste sources. 

The diagram is shown in Figure 2. 
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Figure 2.  Households, Waste Buyers, Waste Pickers, Recycle Sites Connection 

Moving recyclable waste to recycle sites takes cost in 

transportation and time. At one time, more waste will be 

less expensive. How to reduce the cost? 

- In the case households or waste sources waiting for 

waste buyers to come to buy the waste in their places, 

the cost means the space to accumulate all the sorted 

waste. Only some households can do this due to the 

shortage of the space [45]. 

- In case that households/waste sources take all sorted 

waste to sell at recycling sites, the cost is the 

transportation and time. 

- In the case the waste pickers go to all households to 

get the recyclable waste, this takes time and cost. The 

fact that some households have some recyclable waste 

types. So waste pickers decide the specific recyclable 

waste type that they will pick up from the households 

that will make them high income in the limited time 

and transportation cost they spend. More valuable 

waste, more income. So only some recyclable waste 

will be picked up. 

- In case that waste buyers go to all households or waste 

sources to buy recyclable waste, it is almost the same 

as waste pickers. In case they have limited space of 

their truck to keep the waste, they may decide to buy 

only some high valuable waste types. 

- In case the waste buyers are at stations and waiting for 

the waste pickers or households that take recyclable 

waste to sell them, they can buy all recyclable waste 

from the waste pickers and households. 

- Recycling sites, they just wait to buy recyclable waste 

and they can recycle anything from anyone. 

From waste separation to recycling, there are many 

barriers [46]. One barrier is the transportation [47, 48]. The 

transportation cost is an important point. The keys of 

moving the recyclable waste at a time are more recyclable 

waste, less time, less cost.  

At this point, we get the idea that if they can know where 

the waste is, they can get more waste at a time, so time and 

cost in finding the waste will be reduced. 

During these days, digital platforms are used in many 

fields such as [49-51]. Decision support system is a 

computer program which can support the user’s decision in 

some ways, such as [52-62]. Using a computer 

program/system to support decision making is used in 

many fields [63-65]. 

From this we decide to develop a software prototype that 

supports the recyclable community. This software is a 

decision support system for the waste pickers and the waste 

buyers can decide where to get the waste at a time. There 

is support from households in the community who want to 

support recycle process and/or want to get income from 

selling the recyclable waste to support clean communities 

in the world. 

2. Materials and Methods 

We develop this system by using Google Sheets. This 

system can be accessed by many devices such as 

smartphone, tablet, personal computer, etc. connecting to 

the internet. So this system will be easy and comfortable to 

use. We follow SDLC (software development life cycle) to 

develop this decision support system prototype. 

3. Results 

To develop a system prototype that can support waste 

pickers/waste buyers’ decision on where they should go to 

pick up or buy the recyclable waste, this software consists 

of two sites which are the households’ (waste sources’) site 

and the waste pickers/waste buyers’ site. 

Households' Site 

The households’ site is for the households to fill in the 

amount of each recyclable waste type they have. The 

households’ site of this software is shown in Figure 3. 

Households/
Waste 

sources

Waste 
pickers

Waste 
buyers

Recycle 
sites
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Figure 3.  Households’ Site 

The households sort the waste into the specific waste 

types and then meter the amount of each waste type. Then 

they use this software to fill in the amount of waste they 

have in the form of households’ site. As shown in Fig. 3 

and Fig. 4 that w1, w2, …, w10 are the specific waste types 

used in the community. Since there are many households in 

the community, each household fills in the amount of waste 

in his/her own form. The activities in this stage are shown 

in Figure 4. 

Waste Buyers' /Waste Pickers' Site 

This site shows the amount of each waste type in each 

household in one table and automatically summarizes the 

amount of each waste type of all households in another 

table as shown in Figure 5. 

 

Figure 4.  Household’s Activities at Households’ Site 

 

Figure 5.  Waste Buyers’/Waste Pickers’ Site 
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Figure 9.  Concept of this system 
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4. Discussion 

To use this system, we need to decide how many 

households or waste sources in the community to join the 

program and how many recyclable waste types will be 

sorted in the community. It is possible that a household or 

an organization unit which collects the recyclable waste 

from other households or other units in the organization or 

other organizations can be the representative as a 

household or a waste source. There are advantages of using 

this system as follows. 

The household/waste source can 

o get cleaner area 

o do not need to find out the waste pickers/buyers by 

themselves 

o get some income from selling the waste in case of 

waste buyers join this program 

o lessen area for accumulating waste 

The waste buyer/waste picker can 

o know where to get all the waste in the area at a time 

o shorter time to find and get the waste 

5. Conclusions 

This project aims to develop a prototype decision 

support system to reduce transportation time and cost of 

obtaining recyclable waste into the community for on-site 

recycling. This system can be adapted to other different 

communities. By using this system, waste buyers/pickers 

can reduce time and cost in finding waste. The 

household/waste source, who joins the program in using 

this system to support recycling, will not struggle to find 

waste buyers/waste pickers and may receive some income 

from selling the recyclable waste. More waste 

buyers/pickers and more households can join the recycling 

waste program with more comfort by using this system. 

More communities use this system; more recyclable waste 

can be taken to recycle site for recycling. 
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