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Abstract—A survey to find out the level of recycling awareness of 400 students at Universiti Kebangsaan Malaysia (UKM), Bangi 

was conducted. The written questionnaires were focused on evaluation of waste management in UKM, recycling awareness and 

effective recycling bins design in UKM. The recycling facility was generally well supported, with predominantly positive recycling 

attitudes and self-reported recycling behaviour indicated for students. As conclusion, the survey conducted shows that the students 

are ready for recycling activities if the recycling facilities are provided and accessible to them. 
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I. INTRODUCTION 

niversiti Kebangsaan Malaysia (UKM) is one of the Malaysia’s leading universities having a campus population of 

approximately 30,000, comprising of lecturers and students. Because of the large size of this community, solid waste 

management represents one of the greatest challenges for achieving institutional sustainability.   

 

In 2008, a major change took place in the solid waste management (SWM) system in the university. A Memorandum 

of Agreement (MoA) was signed to upgrade the solid waste collection to a centralized collection system through the 

collaboration between UKM and a solid waste company, Alam Flora Sdn Bhd (AFSB). The collaboration was intended to 

institute an integrated solid waste management (ISWM) at the university and to enable the university to achieve its Zero-Waste 

campus objective. The rate of solid waste generation by the university was recently estimated to be approximately 8 ton per day 

[1]. 

 

In early January 2011, 2-bins system was established in UKM where the bins for recycling and residual waste were 

located in UKM campus at corridors of the centres, institute and faculties. 2-bins system is a cost effective method and an easy 

access of recycling facility that can get the community in the campus to involve in the solid waste separation. The elements of 

3R concept (reduce, re-use and recycle) are the main key in the waste management hierarchy which is a vital factor towards 

zero waste campus [2 & 3]. Hence, public participation and responsible behavior are the main elements to ensure a successful 

recycling programme rather than depending on technology [4]. Furthermore, recycling awareness at campus level is important 

because university is a place where future leaders of the society are produced. The objective of this study was to assess the level 

of recycling awareness and response to on-campus recycling facility in order to improve the recycling system in UKM. 
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II. METHODS 

 

Table 1 shows the locations and quantities of 2-bins system throughout UKM. A written 3-page questionnaire was developed, 

which comprised of four sections: (A) background of respondent; (B) waste management in UKM; (C) recycling and 

awareness knowledge of respondent; and (D) design of effective bins in UKM. Responses were indicated via tick boxes and 

Guttman scales, with spaces for written comments provided.  

 

Table 1 Locations of 2-bins system in campus UKM 

No Locations Quantity of Recycle bins 

1 Chancellery Building 9 

2 Dewan Canselor Tun Abdul Razak [DECTAR] 3 

3 Dewan Gemilang 4 

4 Faculty of Economics and Management 6 

5 Faculty of Science and Technology  27 

6 Faculty of Social Sciences and Humanities  18 

7 Faculty of Islamic Studies 7 

8 Faculty of Science and Technology – Science Nuclear Building 10 

9 Faculty of Engineering and Built Environment  50 

10 Faculty of Education 33 

11 Faculty of Law 21 

12 Faculty of Information Science and Technology 30 

13 Centre for Student Health 10 

14 Centre for Research and Innovation Management 9 

15 Centre for Language Studies and Linguistics [FSSK] 15 

16 Centre for Information Technology 6 

17 Centre for General Studies 3 

18 Centre for Earth Observation 2 

19 Centre for Academic Advancement 3 

20 Centre for UKM Publisher  6 

21 PPS/IKMAS/LESTARI Building 8 

22 INBIOSIS Building 3 

23 Institute of The Malay World and Civilisation [ATMA] 3 

24 Pusanika (Student Centre) 3 

25 Tun Seri Lanang Library 3 

26 Department of Development Management 3 

27 UKM Pakarunding Sdn Bhd (Consultancy and Research) 3 

28 UNIKEB Building  5 

 Total 303 

 

A sample of 400 students was randomly selected from an estimated total campus population of 20,000 students. 

According to Mitchell and Jolley [5], 377 samples is a minimum sample size required for 20,000 populations. The Pearson 

Chi-square test for independence was utilised to examine the significance of interdependence between male and female. 

Significant interdependence was further examined using correspondence analysis [6 & 7]. Statistical analysis was carried out 

using PASW (Predictive Analytics SoftWare). 
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III. RESULTS AND DISCUSSIONS 

The total number of respondents was 400 students (164 male and 236 female). They were randomly selected for the survey. 

Respondents’ background and characteristics are as shown in Table 2 and Figure 1. 

 

Table 2 Respondent’s background between male and female 

Characteristics Male Female Total 

Faculty of Respondents    

Faculty of Economics and Management 10.4% 11.0% 11.5% 

Faculty of Engineering and Built Environment  13.4% 13.7% 14.5% 

Faculty of Education 15.2% 19.0% 18.8% 

Faculty of Islamic Studies 11.0% 3.8% 7.0% 

Faculty of Social Sciences and Humanities 12.2% 17.9% 16.8% 

Faculty of Science and Technology 17.7% 20.9% 21.0% 

Faculty of Information Science and Technology 8.5% 1.5% 4.5% 

Faculty of Law 11.6% 1.1% 5.5% 

LESTARI 0.0% 0.8% 0.5% 

 

   

 
 

Figure 1 Respondent’s characteristics between male and female 

 

 

 

 

 

 

http://www.ukm.my/fep
http://pkukmweb.ukm.my/~jurutera/english/
http://www.fssk.ukm.my/index.php?option=com_content&view=frontpage&Itemid=58
http://www.ftsm.ukm.my/neweng/index.asp


UNIMAS e-Journal of Civil Engineering, Vol. 4: Issue 1/April 2013 

 4 

 

a) Evaluation of Solid Waste Management in UKM 

Results for the satisfaction of the solid waste management in UKM (Part B) are shown in Table 3. 

 

Table 3 Results questionnaire Section B (Waste Management in UKM) 

Questions Answer Number of Respondents 

B1 
Are you satisfied with waste collection systems around you 

(for example in the colleges, cafeteria & faculty)? 

Yes 177 

No 159 

Not Sure 64 

B2 
In your opinion, is the collection system in UKM efficient 

and compatible with the requirements of UKM today? 

Yes 170 

No 139 

Not Sure 91 

B3 
In your observation, how many times in a week is trash in 

your environment has been overflow (count in day)? 

0-2 times 218 

3-5 times 158 

5-7 times 24 

B4 

Foul odor, waste scattered on the floor, waste water and 

breeding of flies are a common phenomenon in your 

neighbourhood? 

Rarely 202 

Average 134 

Often 64 

B5 Estimated average amount of waste you generate each day. 

<0.6 kg/day 265 

0.6 kg/day 98 

>0.6 kg/day 37 

 

Question B1 was to identify the satisfaction of the waste collection systems in UKM. The results showed 44.3% of the 

students were satisfied with the collection system in UKM, while 39.7% students were not satisfied with the present system of 

waste collection and 16.0% were not sure of their satisfaction on the waste collection systems in UKM. P value for the Pearson 

Chi Square test was 0.637, where p> 0.05 indicates that there is no significant difference in satisfaction of the waste collection 

system between male and female students. 

 

For question B2, 42.5% of the students thought positively of the collection system in UKM at present, while 34.8% of 

the students did not believe the collection system is efficient, and 22.7% of the students were not sure of the efficiency of the 

collection system. P value for the Pearson Chi Square test was 0.579, where there was no significant difference between male 

and female students’ responses on the waste collection system at this present time. 

 

In addition, question B3 showed the students’ observations on the overflow of garbage bins 0-2 times a week were 

54.5%, 3-5 times per week was 39.5%, and 5-7 times per week was 6%. According to students’ observations results show that 

at least 0-2 times a week garbage bins is overflow. Therefore, the measure to overcome this problem is to increase the number 

of bins in the place where there is always garbage overflow. P value for the Pearson Chi Square test was 0.035 where p <0.05 

indicates that there are significant differences between male and female students on the response to the abundant waste in the 

garbage house. 

 

Furthermore, the results for question B4 showed 50.5% of the students thought of garbage pollution in the UKM 

campus as rare, followed by 33.5% and 16.5% showed rates of contamination at garbage house are average and often 

respectively. Thus, the overall students believed that the rate of household waste pollution is satisfactory. P value for the 

Pearson Chi Square test was 0.885 which means there was no significant difference between males and females on the 

responses to the garbage house pollution. 

 

Results indicated that in the question B5 66.3% of the students estimated waste generation rate is less than 600 

grams/day. While, 24.5% of students will generate around 600 grams/day solid waste and 9.3% of students will generate more 

than 600 grams of waste per day. P value for the Pearson Chi Square test was 0.929 which means there was no significant 

difference between males and females in the estimation of waste generation rate.  
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b) Recycling and 3R Awareness knowledge of respondent 

 

The purpose of Part C was to investigate the awareness on the 3R concept of recycling among the students. Table 4 shows the 

results of respondents' questions. 

 

Table 4 Results questionnaire Part C (Knowledge Recycling and the 3R concept of UKM) 

Questions Answer Number of Respondents 

C1 Do you know what the 3R concept is? 

Yes 287 

No 68 

Not Sure 45 

C2 
Did you know what 3R stands are for? 

(choose one only) 

Reduce; Reuse; Recycle 250 

Reuse; Reduce; Recycle 55 

Recycle; Reuse; Reduce 95 

C3 Do you recycle? 

Yes 210 

No 136 

Not Sure 54 

C4 
How many times a month do you recycle 

your recyclables? 

1 times 175 

2 times 72 

3 times 17 

> 3 times 24 

Never 112 

C5 
In your opinion, should the trash be 

separated when you dispose it? 

Yes 387 

No 5 

Not Sure 8 

C6 

Do you dispose the trash into the 

appropriate bins and separate garbage for 

recycling? 

Yes 254 

No 146 

C7 
How many recycling bins that you think is 

needed to provide? 

2 bin 24 

3 bin 268 

4 bin 88 

5 bin 20 

C8 

Will you dispose waste into the appropriate 

bins if the system 2 or 3 bins system is 

implemented in UKM? 

Yes 354 

No 18 

Not Sure 28 

 

Results for question C1 show a total of 71.8% students understood the concept of 3R. Meanwhile, 17.0% of the 

students did not know the concept of 3R and 11.2% were not sure of the purpose of the 3R concept. The result shows that many 

students may have learned the 3R concept through newspapers and publications from government. P value for the Pearson Chi 

Square test was 0.330, hence, there was no significant difference between male and female students on the 3R concept. 

 

For question C2, 62.5% of the students knew the correct order of 3R. This question was to ensure that students know 

clearly the concept of 3R and its function. P value for the Pearson Chi Square test was 0.217 which means there was no 

significant difference between male and female students on the response to the composition of the 3R concept. In addition, the 

P value for the Pearson Chi Square test was 0.003 which means there are significant differences between the 3R concept (C1) 

and arrangement of 3R structure (C2). On the other hands, students that claim to understand the 3R concept tend to choose the 

correct answer.  However there are also a small number of students who think they know the 3R concept but answered the 

wrong priority order. Hence, UKM management should take some action to having green campaign to educate and enhance 

important of 3R concept among the students. 

 

Results for question C3 showed that about 52.5% of the students will carry out the recycling, whereas, 34.0% of the 

students will not carry out recycling activities on the grounds that there was no time and no recycling facilities. Furthermore, 

13.5% were not sure whether to carry out recycling activities or not. P value for the Pearson Chi Square test was 0.397 which 

means there was no significant difference between male and female students to carry out recycling activities. 

 

In addition, question C4 shows that a total of 43.8% of the students carried out at least 1 time the recycling activities in 

each month followed by 18% of the students who had 2 times the recycling per month, 4.2% of the students ran 3 times 

recycling per month, 6% of students exceeded three times and 28% never carried out recycling activities. P value for the 

Pearson Chi Square test was 0.840 which means there was no significant difference between males and females on the 

frequency of recycling activities. 

 

Results of C5 question indicated that 96.8% of the students will separate waste at source. Meanwhile, 1.3% of the 

students will not separate waste at source and 2.0% were not sure of the separate waste at source. The results show that the 
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students are willing to start waste separation at source if recycling facilities provided. P value for the Pearson Chi Square test 

was 0.136 which means there was no significant difference between males and females on the opinion to separate waste at 

source. 

 

In addition, the results of question C6 show a total of 63.5% will separate waste at source with the facilities available, 

while 36.5% thought not to separate waste at source even if facilities are provided. P value for the Pearson Chi Square test was 

0.022 which means there are significant differences between males and females and females is more towards to separate waste 

at source with the facilities provided. Next, the value of P for Pearson Chi Square test was 0.072 which means there is no 

significant difference between the willingness separation waste at source and separation waste at source with the recycling 

facilities provided. 

 

Question C7 showed that about 67% of the students suggested of providing 3-bins recycle bins. This is because the 

Malaysian public has been familiar with the concept of 3-recycling bins that have been implemented by the government since 

2000 [8]. However, the results of the use of 2-bins and 3-bins that have been carried out in the UKM show the percentage of 

wrong usage of the 3-bins is higher than the 2-bins. Thus, the time of initial separation of waste at the source of 2-bins system 

is more suitable to be implemented. P value for the Pearson Chi Square test was 0.168 which means there was no significant 

difference between males and females on the number of recycling bins to be provided to carry out recycling activities. 

 

Results of question C8 showed a positive response from about 88.5% UKM students will separate waste if recycling 

facilities are provided such as 2-bins or 3-bins recycle bins are available in the UKM. P value for the Pearson Chi Square test 

was 0.931 which means there was no significant difference between males and females in their opinion to separate waste at 

source with the ease 2-bins and 3-bins. 

 

c) Design of effectiveness bins in UKM 

 

Indent D is to study design of effective bins in UKM on the students’ perception. Results of question D1 showed that 82% of 

the students will open and close the lid during the process of trash removal, while the remaining 14.5% of those students will 

not open and close the trash can lid and 3.5% of the students were not sure. P value for the Pearson Chi Square test was 0.309 

which means there was no significant difference between boys and girls to open and close the cover while removing waste 

bins. 

 

In addition, according to the results of question D4, 91% of the students agreed with the sample design of recycling 

bins as in Figure 2. Meanwhile, 9% of students disagreed with the sample design of the proposed recycling bins. P value for the 

Pearson Chi Square test was 0.932 which means there was no significant difference between male and female students on the 

sample design recycling bins and the 2-bins system. 

 

Table 5 Results questionnaire Part D (the effective design of bins in the UKM) 

Questions Answer Number of Respondents 

D1 
Will you open and close the lid when disposing 

rubbish? 

Yes 328 

No 58 

Not Sure 14 

D4 
Do you agree, with the design of the recycle bins 

(Figure 1)? 

Yes 364 

No 36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Sample design recycling bins 

 

In addition, the proposed form and colour of the recycling bins are shown in Table 6. Question D3 asked the opinion 

of the location of the recycling bins. The result shows that the students suggested the recycling bins to be placed in the vicinity 
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of UKM such as: (i) The faculty - the back of the building, cafeteria, and in the lecture hall foyer, (ii) In residential college - 

back of the building, next to the toilet, and every level in a building, (iii) The Cafeteria - next to the sink and doorway, (iv) In 

DECTAR - each entrance and parking, (v) In Pusanika - all levels, food stores, and every entry, and (vi) Each doorway. 

 

Table 6 Results of shapes and colors proposed for the recycling bins (D2) 

 

  

 

 

 

 

 

 

 

IV. CONCLUSIONS 

Recycling knowledge and the 3R concept were shown to be generally positive in the campus. Awareness of the recycling 

scheme on the 2-bins system was high and the participation rates showed that the scheme was relatively well supported by 

students. The questionnaire study could be concluded as shown in below:- 

 

a) Part B evaluation on solid waste management in UKM could be concluded that the 400 respondents were satisfied 

with the current solid waste management in UKM provided by waste collector contractor which is Alam Flora Sdn. 

Bhd.. Alam Flora Sdn. Bhd. provides systematic and efficient waste collection system in UKM.  

b) Part C questionnaire was to investigate the level of knowledge and the 3R concept of recycling to students of UKM, it 

was found that students were very concerned about recycling activities and recycling facilities should be supplied 

adequately in UKM. Thus, the recycling center and the 2-bins system is needed to encourage and to foster UKM 

community in recycling activities and to reduce the rate of disposal per day. 

c) Part D questionnaire was to find about the design of effective bins in UKM. From the result, respondents mostly 

agreed with the proposed design which is 2-bins system. This is because the system is simple and easy to use. 

 

Furthermore, there is not much significant difference between male and female throughout all the questionnaires and 

self-reported recycling behavior from the Pearson Chi Square test. As a conclusion, students indicated that they are ready to 

start recycling activities in their daily life if recycling facilities are provided with easy accessibility. Hence, UKM management 

should implement recycling system in solid waste management. 
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Category Shape Color 

Plastic Bottle Round Transparent 

Glass Round Red 

Textile Rectangular Green 

e-Waste Round Yellow 

Bag Plastic Rectangular Black 

Paper Rectangular Green 

Tetrapak Triangular Black 


