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ABSTRACT. The Recycling rate among developing nation is very low and
the number of waste is increasing every day. Although many steps have
been taken such as through national campaign, yet the recycle rate remains
unchanged especially in Malaysia. Thus, the smart recycle bin is proposed
to give a reward to public user who thrown the recyclable waste into the in-
novated smart recycle bin by giving points (later can be converted to mon-
ey). This paper discussed the development of reward-based smart recycle
system. The system has been implemented in a web-based environment and
it supports for public user and waste authority. The system is then to be in-
tegrated with the desktop-based applications for waste authority to manage
the point and transaction from the innovated recycle bin to the reward sys-
tem.
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INTRODUCTION

The growth of the information technology, the trend is clear that the use technology in
managing waste has getting an attention nowadays. In early stage, recycling was the preserve
of a hard-core minority to help protect the environment, the band of recycling pioneers gradu-
ally grew and little-by-little official targets followed them. In line with campaign introduced
by the Malaysian government towards green country, recycle program began to improve.
Alongside increased awareness, most of the progress can be seen came from measures that
made it easier to recycle, for example special purposed bin with color for collection schemes
(Ministry of Housing and Local Government, 2002). Furthermore, as the concept of reward-
ing has taken place to encourage the people to contribute and support and has successfully
demonstrated the implementation in many corporate for example in fuels (e.g: Mesra card for
petronas) and smart tolls (Plusmiles card), this approach is selected to increase the recycling
rate by providing a reward point to the contributors. In addition, experience worldwide has
proven that rewarding is the most effective way to preserve high participation level in recy-
cling process (Mourgos & Krystallidis, 2013).

Many countries such as China (Xinwen et. al., 2011), India (Joseph, 2007), South Africa
(Gupta & Shekar, 2009), Switzerland, and Malaysia (Tarmudi et. al., 2009) concern on
providing systematic techniques in managing waste. In Malaysia, the campaign on recycling
started in 1993 and these campaign has not meet the objectives due to less commitment from
the top management and no serious awareness program has been done (Greenredeem, 2013).
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At present, the recycling rate in Malaysia is very low (5%) compared to other countries. The
Ministry of Housing and Local Government aims to achieve a recycling rate of 22% by the
year 2020. In ensuring that the desired goals of the recycling program are achieved, an effec-
tive implementation of the 3R (reduces, reuse, recycle) concepts and practices in solid waste
management is therefore crucial. Efforts to promote the 3R (reduce, reuse and recycle) pro-
gram are increasing to encourage the reduction of waste going into landfills for protecting and
conserving natural resources, environment and energy.

This paper described the design and development of a web-based reward system to man-
age the reward point collected on both public as well as administrators to reduce cost and
efficiency saving through the streamlined collection and reporting data as well as eliminating
the duplication of data. It also could mitigate the risk through online tracking and automatic
following up and immediate action. The system is aim to ease the authority to increase the
utilization of the particular bin for waste disposal, to assist the waste management authority to
effectively and efficiently improve the collection of recyclable waste, to civilized the recy-
cling process to the user by rewarding points who contribute to waste recycling ‘Waste to
Wealth’, and increase the awareness among citizens. The system context of the proposed in-
novation is illustrated in Fig. 1 (a) — (f).

(a) (b)
o Registered public user with Smart Bin e Registered public user with Smart Bin re-
reward cards to dispose the recyclable ward cards to dispose the recyclable items
items into the Smart Bin disposal bins into the Smart Bin disposal bins

e The reward card need to be touched
upon disposal to record disposal ac-
tivity

e The disposal transactions (date/time,
card ID) is recorded and stored into
the Smart Bin memory
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e The reward card need to be touched
upon disposal to record disposal activ-
ity

e The process in (4) is repetitively ap-
plied to each bin.
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e The collectors then to return to the
authority local office to upload all the
collected disposal transactions to the
workstation equipped with a smart
card reader.

e All disposal transactions collected
from collectors via the workstation to
be uploaded to Smart Bin centralised
servers at the remote data centres.

e All workstations from all authority
offices nationwide to upload disposal
transactions collected to Smart Bin
remote centralised servers.

(d)

e The disposal transactions (date/time, card
ID) is recorded and stored into the Smart
Bin memory

e The recycle authority need to empty the bin
when full, the special card is required to
collect all the disposal transactions data
from the Smart Bin memory.

()

e Pubic (Smart Bin reward card holder) can
browse through Smart Bin web portal to do
any of the following functions:

o Register their reward card and to
create Smart Bin portal user ac-
count

o Monitor their latest accumulated
reward points

o Redeem reward points into vouch-
er, money transferable into their
bank account, donate redeemed
money to the charity house

o Check their disposal activities

Figure 1 (a) — (f). The process of the proposed innovation of smart recycle bin
METHODOLOGY

This section describes the development methodology of web-based reward system. The
methodology consists of six standard processes as illustrated in Fig. 2 (Ginige, 2002).
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Context Analysis
Product Model I Process Model
Sub Project Plan
Website Environment
Development
Website Environment
Maintenance

Figure 2. Web-based system development process

The web-based reward system initiate with the context analysis which in another word is
preliminary phase of the development. At this stage, we identify the objectives of the system.
The system is aimed to east both public and administrators to easily access registration with
online account, managing reward points including redemption and uploading data from de-
vice.

The web-based reward system development is based on the following product model (Fig.
3) and process model (Fig. 4).

Fig.3 depicts the scripting chaining of a web-based reward system for administrators and
public users. Currently, the development of this system has been completed the redemption
module, voucher transaction module, user transaction module and profile display and editing
module. All these modules have been written using PHP script which located at the web serv-
er. The system also communicates with database to retrieve and store public data. The process
of database connection with the scripts is shown in Fig. 4.

WEBSITE AND USER INTERFACE DESIGN

This section discussed the web site development consists of designing the web site and
constructing the web site to deliver the content and the required functionality. The web-based
reward system is developed to be used for two parties the public and administrators. The most
challenge is the design the website which is friendly user and easy to navigate. Web devel-
opment activities were mainly focused on development of content, its presentation and navi-
gation. The design and development of the website are based on the two stage approach to
website development i) design the website ii) construct the website (Fig. 5). The two-step
approaches ensures the design and the information provided easy to read and the function of
the website is easy to operate by public user. Sample of snapshots of user interface are shown
in Fig 6.
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Figure 3. Web-based reward scripting chaining (product model) (a) for administra-
tors, (b) for public users
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Figure 4. Web database connection (pro-

cess model)
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WeICOITIE fazrul izwa n hassa nl Date Time Location Material Weight igram) Point

Reward point summary

Accumulated reward RM49.00

accumulated reward point 497 point

You are eligible to redeem rewards!

redeem points - saper e
pengurusan terminal tong sampah pengurusan kad mata ganjaran
Senarai terminal: senaraad
Hard ID Soft ID Status Tarikh Luput
D Lokasi Terminal
B0M4BX A - Berdafar 2015-01-01
o0 T}
1000001 Kantin SK Ayer Hiam - DMK Akif- TIDAK berdaltar 2014-08-07
-
T000002 Dewan Serbaguna Sri Gading . @ BSSMUE Akiif - Berdafiar
_ 4 @' ABSEZA Akif - TIDAK berdaftar 2019-05-20
T000003 Kantin SK Batu Pahat -
285630848 NRFGRE A - Berdafar 2013-05-20

Farked - 1+

208624640 - 0}
C1014049408 - Parked - ? @

Figure 6. Snapshots of the user interface

DATABASE DESIGN

This section described the database design which involves the design of entity relationship
diagram for the web-based reward system. Each entity represent Tables and properties and
these tables must be examined in any module structure during the analyzing and designing
process. The entity relationship diagram model should have an integrated structure. In every
phase of the analyzing process, features and functions of a typical relational database must
also be considered (Deperlioglu, et. al., 2011). Figure 7 illustrate the entity relationship dia-
gram for Web-based Reward System.
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card_id VARCHAR(45)

amount FLOAT

terminal_id VARCHAR(45)
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] user v _| voucher v _| transaction v ] material
id INT(11) long_id VARCHAR(50) id INT(11) id INT(11)
user_id VARCHAR(30) voucher_no VARCHAR(45) card_id VARCHAR(45) material_name VARCHAR(45)
user_name VARCHAR(30) user_jd VARCHAR(45) ts DATETIME gram_point_conv INT{11)

material_type VARCHAR (45)

» password V ARCHAR(30) _“—|_|_ ts DATETIME matenal_tyne VARCHAR(10) "
» req_date DATE status INT{4) weight FLOAT

> address 1V ARCHAR(S0) expiry_cate DATE paint INT(11) _l general_config ¥
» address2 V ARCHAR(50) » pdf MEDIUMELOBE card_card_id VARCHAR(50) id INT{11)

# postcode VARCHAR( 10)
» town VARCHAR(30) "

> state VARCHAR(30)
» lang VARCHAR(Z)
master_balance_id INT(11)

# consum e_details TEXT
user_jd1 INT(11)

teminal_id1 INT(11)
>

min_rm_voucher FLOAT
factor_rm _voucher FLOAT

voucher _expiry INT{11)
2 card_expiry_days INT(11)
>

card_card_id VARCHAR({50)

> ] termi
v terminal ¥ -
“lcard Sor(y _| conversion
: id INT(11]
*¥ card_id VARCHAR(S0) " ” point_rm_cory INT(11)

3 terminal_id VARCHAR(45]

"] master_balance ¥ status INT(11) > paper_point ALOAT

id INT(AD) expiry_date DATE terminal_name W ARCHAR(45)

N  glass_point FLOAT
» hard_id V ARCHAR(50)

>

user_id VARCHAR(80)

paint_bdance BIGINT (20)
>

_] admin v
admin_id VARCHAR(20)
 password V ARCHAR(20)
>

* plastic_point FLOAT

Figure 7. Database modeling using Entity Relationship Diagram for Web-based Reward
System

CONCLUSION

This paper has discussed the design and development of web-based reward system for in-
novative smart recycle bin. The development of the system using the standard web engineer-
ing approach which consist of six phases. The detailed design on the scripting and product
and process model described with the use of diagrams. The system supports both for public
user as well as waste management authority allowing user friendly interface and efficient
waste management.

ACKNOWLEDGEMENT

This research works in funded by Product Development Grant (Grant No. B029) from
Universiti Tun Hussein Onn Malaysia in collaboration with Solid Waste Management Corpo-
ration of Malaysia (PPSPPA).

REFERENCES

Deperlioglu, O., Sarpkaya, Y., Ergun, E. (2011). Development of Relational Database for Learning
Management System. The Turkish Online Journal of Educational Technology, 10 (4), 107 — 120,
2011.

Greenredeem. (2013). Reward & Recycling: How incentives may have the answer for a ‘zero waste
economy’ in UK. Whitepaper.

Ginige, A. (2002). Web Engineering: Managing the Complexity of Web Development Systems. Pro-
ceeding of International Conference on Software Engineering and Knowledge Engineering 2002
(SEKE ’02), Ischia, Italy, July 15 — 19, 2002.

516


http://www.uum.edu.my/

Proceedings of the 5" International Conference on Computing and Informatics, ICOCI 2015 Paper No.
11-13 August, 2015 Istanbul, Turkey. Universiti Utara Malaysia (http://www.uum.edu.my ) 224

Gupta, C. K. N. and Shekar G. L.. (2009). Electronic Waste Management System In Bangalore — A
Review, J. of Management & Technology, 1(1), 11 — 24.

Joseph. K. (2007). Electronic Waste Management in India — Issue and Strategies. Proceedings Sardin-
ia 2007, Eleventh International Waste Management and Landfill Symposium, S. Margherita di
Pula, Cagliari, Italy; 1 - 5 October 2007

Ministry of Housing and Local Government. (2002). Recycling in Malaysia. Workshop on Capacity
Building for Recycling based Economy in APEC.

Mourgos, P. and Krystallidis, A. (2013). Rewarding Recycling: A success story. Kardjali, Bulgaria,
2.11.2013

Tarmudi, Z., Abdullah, M. L. and Md Tap A. O. (2009). An Overview of Municipal Solid Wastes Gen-
eration in Malaysia. Jurnal Teknologi, 51(F) Dis. 2009: 1-15

Xinwen, C., Streicher-Porte, M., Mark, Y.L.W., Reuter, M. A. (2011). Informal electronic waste recy-
cling: A sector review with special focus on China. Waste Management, 31, 731-742.

517


http://www.uum.edu.my/

