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ABSTRACT 

 

 

 
Recycling in Malaysia is not a new concept as they began since 1990s; however, we 

are still not reaching the set target for recycling rate, even there are so many initiatives 

and programs introduced by the government. Solid waste generation has increased, 

and environmental impacts related to improper management of waste has yet to cease. 

Due to advancement of technology, internet application is currently being integrated 

into the recycling program to increase participation of public. The objective of this 

study is to investigation on testing of municipal waste recycling program using internet 

application in five (5) residential areas in Hulu Selangor. It is found that there are 

eighteen (18) recyclables generated, and the top recyclables are (31.2%) extras, (14%) 

clothes, (10.5%) cardboards, and (9.6%) plastic bottles. Most neighbourhoods gather 

plastic products and paper products more than metal products and electrical and 

electronics. In comparison, Adenium Residence has the highest tonnage/cap/month 

with 3.22kg with total tonnage of 2,166.03kg/year, followed by 2.11kg by Seri 

Bakawali Apartment with total tonnage of 1,420.0kg/year, 1.8kg by Kuala Kubu Bharu 

with total tonnage of 1,434.9kg/year, 0.58kg by Desa Melor Residence with total 

tonnage of 469.5kg/year and 0.45kg by Rajawali Residence with total tonnage of 

141.9kg/year. As recommendation, the local authority should further expand the 

program to other residential areas, adopt Act 672 or make their own policy regarding 

waste segregation, implement circular economy and practice waste prevention and 

waste minimization.  
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

1.1 Study Background 

 

We have been hearing about recycling for the most of our lives, and knew about 

3R campaigns since our childhood, the most used terms are REDUCE, REUSE and 

RECYCLE. However, as years goes by, recycling programs have been repeated, 

with higher frequency, but somehow there are still some people who does not 

recycle at all whether in their homes, or at the office. Municipal Solid Waste 

(MSW) Management has been a big challenge for most cities especially for 

developing countries, which include multiple processes such as waste collection, 

transportation, waste separation, and recycling. Waste separation at homes, offices, 

restaurants, is a key to divert waste from landfills and to maximize the recovery of 

recyclables. Mismanaged solid waste from the residential, commercial, and 

industrial areas can be a huge cause of environmental pollution globally, and due 

to exponential urbanization growth, this demands a more efficient and smarter 

ways of managing MSW (Shaukat, Ullah, Khan, Ali, & Waseem, 2019).  

 

It is estimated that by 2050, earth population of about 70% will be in urban areas, 

creating vast cities, and this requires smart sustainable infrastructure, to satisfy and 

manage the needs of the people in terms of facilities, health, and cleanliness. A 

smart city is supposed to be a well performing urbanized population, that follows 

the fundamental upgrade in assisting the people, which are independent and fully 

aware community (Srikantha, Moinuddin, K.S., & Narayana, 2017). In this new 

millennia, devices like mobile phones are now smart phones fully equipped with 

internet, and new technologies has risen, namely the Internet of Things (IoT). 
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	Solid waste management in a district is managed by the local authority, and currently in Selangor, the state government is the one managing the solid waste collection by appointing the concession company, KDEB Waste Management Sdn Bhd. The most common...
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	3.2 Study Location
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	Next, is the owner must bring the recyclables items to the drop off point, which usually will be prepared by the local authority within their own neighborhood. This drop off point is always accessible, and no limit for each house on how much they want...
	3.3 Study Design
	The study design proposed for this research is cross sectional retrospective quantitative study design and is done through data collection by monthly and compiled for the year 2020 from January to December. There are four (4) types of recyclables wil...
	For this project, each participant must perform recycling activities on their own at home, only clean and dry recyclables are allowed to be put inside the bin. All recyclables can be collected in a single plastic bag, and the participants must stick t...
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	3.5 Sampling Data Collection
	Data obtained from Hulu Selangor Municipal Council (MPHS) Department of Solid Waste and Public Cleansing (JPSPPA) and classified as secondary data. Data collected via the company appointed by MPHS, assisting in the recycling initiatives in Hulu Selan...
	• Tonnage by monthly for each residential area, and
	• Types of recyclables for each area and tonnage, and
	• Number of participants for each residential area.
	3.6 Statistical Analysis
	3.6.1 All data and background data will be analyzed using descriptive statistic. Descriptive method is used to describe composition of recyclable wastes and the community demographic data.
	3.7 Ethical consideration
	Not required for this study, as no questionnaire will be disseminated to the participants of the program, and secondary data were taken from the company and the local authority involved.
	4.1 Introduction
	This chapter will present on the results obtained, the analysis in detail referring to the objectives and hypothesis outlined in this study. To continue, discussions regarding the findings will also thoroughly be compiled.
	4.2 Results
	Before this program was implemented in August 2021, recycling program in Hulu Selangor district was conducted internally among departments in Majlis Perbandaran Hulu Selangor. This is because prior the year 2021, the facilities such as drop off points...
	i. Adenium Residence, Bukit Beruntung
	ii. Seri Bakawali Apartment, Bukit Sentosa
	iii. Kuala Kubu Bharu
	iv. Desa Melor Residence, Serendah
	v. Rajawali Residence, Kalumpang
	4.3 Demographic Data
	The first criteria analyzed is the gender of the participants of recycling program in Majlis Perbandaran Hulu Selangor (MPHS) based on the data obtained from the system provided by the company appointed.
	4.4 Types of municipal solid wastes recyclables generated in Hulu Selangor in 2020
	Based on the data collected from the local authority, the data then compiled and compared based on the type of waste and their weight collected, percentages were calculated, thus ranked from number 1 to 18 for all recyclable materials.
	Table 3 above showed the result of types of recycle waste in Hulu Selangor in the year 2020 based on the weight (kg) and their respective percentages. There are eighteen (18) types of recyclables accepted by the operator, and all of these are weighed ...
	After the top 4 collected, the mixed plastics with 606.7kg, mixed paper with 606.5kg, iron can with 505.1kg, glass bottle with 435.9kg, aluminum can with 402.83kg, plastics bags with 304.8kg, beverage carton with 283.0kg, black and white paper with 2...
	As we can see at Figure 6 on the above, we can observe the highest percentage of recyclables generated in Hulu Selangor is extra with 31.2%, then followed by clothes and textiles with 14%, next by 10.5% of them are cardboards, and followed by 9.6% of ...
	4.5 Characterization of municipal solid waste recyclables generated by communities in 2020
	In this section, we are going to observe the municipal solid waste recyclables generated by each community, and their percentages. This is important to view the habit, and the recycling practice unique to each neighborhood.
	4.5.1 Tonnage of recyclables produced by Adenium Residence, Bukit Beruntung by month in 2020.
	Table 4 shows tonnage of recyclables produced by communities by month for residential areas Adenium Residence, Bukit Beruntung. Based on the result, paper products show the highest accumulation of recyclables produced by communities by month January w...
	If we refer to the percentage of recyclables, the highest is paper products with 43.01%, and followed by 39.29% of plastic products, metal products contributed was 16.37%, and lastly 1.33% electric and electronics. Based on the data, we can stipulate ...
	4.5.2 Tonnage of recyclables produced by Seri Bakawali Apartment, Bukit Sentosa by month in 2020.
	Table 5 shows tonnage of recyclables produced by communities by month for residential areas Seri Bakawali Apartment, Bukit Sentosa. Based on the result, paper products show the most tonnage of recyclables produced by communities by month January with ...
	This housing area is strata development, translates to apartments. The location is quite far from toll entrance, and nearby the commercial area, but not really filled with tenants. People in this neighborhood are probably dependent on the usage of pla...
	4.5.3 Tonnage of Recyclables Produced by Kuala Kubu Bharu by month in 2020
	Table 6 shows a tonnage of recyclables produced by communities by month for residential areas Kuala Kubu Bharu. Based on the result, paper products show the most tonnage of recyclables produced by communities by month February with 182 kg, March with ...
	Area ini Kuala Kubu Bharu are surrounded with government offices, and schools, and this explains the high recyclables number from paper products, subsequently, explaining why there are so much plastic wastes recycled from this area, and all housing ar...
	4.5.4 Tonnage of Recyclables Produced by Desa Melor Residence, Serendah by month in 2020
	Table 7 shows a tonnage of recyclables produced by communities by month for residential areas Desa Melor Residence, Serendah. Based on the result, paper products show the most tonnage of recyclables produced by communities by month February with 69 kg...
	This neighborhood is located quite far from the toll entrance, and it is not near to the commercial area. People living here usually does not work here, and tenants only go out for work, and spending their time at home on weekends or when they are on ...
	4.5.5 Tonnage of Recyclables Produced by Rajawali Residence, Kalumpang by month in 2020
	Table 8 shows a tonnage of recyclables produced by communities by month for residential areas Rajawali Residence. Based on the result, paper products show the most tonnage of recyclables produced by communities by month April with 11 kg, Jun with 4.5 ...
	As can be observed from the table, there were many months goes without any recyclables sent to the drop off center, namely July, September, October, November, and December. this residential area is located before Tanjung Malim toll, the nearby commerc...
	4.5.6 Comparison of recyclables generated by communities per month in the year 2020
	Table 9 on the above was generated based on the data obtained from Objective 1, and to obtain data of tonnage per capita per month, total tonnage per year for each residential area, was divided among the total participants to get the average per capit...
	Bear in mind, that this period is during the COVID-19, and Movement Control Order (MCO) Phase 1, 2, 3 and 4 until 3rd May 2020, and continued with Conditional Movement Control Order (CMCO) Phase 1 and 2 that ends on 9th June 2023, and then subsequent...
	This chapter will be on providing recommendation to improve recycling rate in Malaysia based on the data obtained in previous chapter.
	5.1 Recommendation
	5.1.1 Strengthening existing Internet of Things (IoT) initiatives
	Selangor state has launched their own Smart Selangor Action Plan 2023, to prepare and implement and produce smarter communities, and economy, thus making use of technology to increase their productivity and economic advancement. Stating the vision is ...
	Related to this, as Internet of Things (IoT) in recycling within a local authority jurisdiction area was first introduced in Hulu Selangor, it is logical to expand this project in the district, and adding more drop off point, or recycle center that ca...
	Technology rapidly changed nowadays, and people are becoming accustomed with using online application in their smartphones. Providing platform for public to manage their recyclables, and able to monitor their own collection, and being able to communic...
	5.1.2 Coupling with enforcement by the uptake of Act 672 or action by Local Authority
	In terms of governance, Act 672 or the Solid Waste Management and Public Cleansing Act 672 was accepted by only six (6) states; Johor, Malacca, Negeri Sembilan, Pahang, Kedah, and Perlis, and two (2) Federal Territories; Kuala Lumpur and Putrajaya. Me...
	As a way forward, the federal government by using their regulatory body can venture into new ways to attract people and ensure that waste separation is being done by public and became a common practice. The preparation of facilities, and quality servi...
	Local Authority is the planner in each district and the policy of imposing penalty is up to the body as they are the third layer government. Each district has their own districtwide policy implementation, and they can decide which part to enforce and ...
	5.1.3 Circular economy implementation
	This approach is by adopting green economic development that must be implemented in other fields that produces waste the most which is the production and manufacturing, as these usually the best point to adapt waste prevention and waste minimization. ...
	Therefore, circular economy has to be taken into account, within the district, state and whole country, this is important to ensure that recyclables does not end up in landfills and can be repurposed into raw material so it can be further used within ...
	The policy of circular economy has long been coined by numerous Ministries in Malaysia such as Natural Resources Ministry, including the involvement of Non-Profit Organizations (NGOs), and the goals outlined by United Nations, as mentioned in Sustaina...
	5.1.4 Waste prevention and waste reduction
	Zero waste is somehow an ideal concept, that seemed far-fetched, but this one is a social movement from the grassroot, and this a goal that can inspire a whole community, and if executed properly, can be achieved even it takes time. A group in Penang ...
	In terms of waste management, waste prevention and reduction just lowered the generation of waste, and therefore lessen the cost and the need to manage wastes, as it was not produced in the first place. The usage of containers that can withstand wear...
	Recycling can be done by people with social influences, altruistic and regulatory factors that assisting them to develop strong recycling habits (Tiew, et al., 2019). Based on this statement, the main thing to ensure people can implement recycling, th...
	Hulu Selangor district, government by the third layer government, Majlis Perbandaran Hulu Selangor has introduced a program linked with internet application to further explore and attract public to do their own waste segregation, track their own recyc...
	Internet application is a digitalization process that connects various hardware to software, and data are stored in the Cloud, making them accessible by various parties for analysis, with one aim in mind, the further make recycling easy to track, conn...
	The objective of this study is to investigate the on testing of municipal solid waste recycling program using internet application in Hulu Selangor district, and by this, we have found that most recycled waste are extra with 4330.04 kg, clothes or tex...
	Last objective is to compare the tonnage of recyclables generated by communities by month. If we compare the tonnage of recyclables generated by communities by month, The obtained data shown that, community in Adenium Residence shown the highest recyc...
	We can say that internet application helps in attracting people to conduct recycling at homes, but what is the next step? To continue to ensure the program is sustainable and can continue for a long period of time, the recommendation can vary from exp...


