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Abstract.Sustainability of higher education institution campuses is the main concern in the institution sector 
worldwide. In achieving sustainability, strategic management such as planning, implementation and strategic 
implication of recycling initiatives became an essential criterion. This paper aimed to investigate the strategic 
implication achieved between higher education institution groupings. Questionnaire survey was conducted and 
completed by 129 institutions in Malaysia. The significance of strategic implication variables was identified through 
ranking analysis. An ANOVA analysis was conducted to identify the variation in effectiveness level of the overall 
strategic impacts across higher education institution groups. The findings revealed that the significant differences in 
effectiveness level of overall strategic impact occurred between the perception of private university and college. The 
implication of the results was discussed with regard to strategic impacts of solid waste recycling which is useful in the 
strategic planning of institutions’ recycling initiatives. 
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1. Introduction 
Sustainable development is the main issue in worldwide. 
Many declarations such as Rio declaration of Rio Earth 
Summit (1992), Kyoto Declaration (1990), Agenda 21 
(1992), Thessalaniki Declaration (1997), and Rio+20 
reveal that the increasing important of environmental 
concerns in all sectors. Rapid industrialisation and 
economic development has caused vast increase of solid 
waste generated [1]. Landfill method is always the 
general method used to dispose the solid waste in most 
of the developing countries, which include Malaysia. 
Past studies [2-4] also found that landfill is a common 
method utilised in disposing solid wastes in Malaysia 
where most of the landfill sites are open dumping sites.  

The plea for sustainable recycling in developing 
countries has widely been recognised in many scholars 
[5-8]. However, previous studies [9-15, 1, 16] mostly 
concentrated the studies on municipal wastes. Albeit 
few past researches [17-18] were focused on institution 
wastes but they only conducted their research on 
particular university [17], not researched on entire 
higher education institution sector. 

Higher education institutions are similar to large 
commercial concerns because of their (staffs and 
students) waste production and consumption of energy 
and materials [19]. Previous studies [20-22] confirmed 

that folks with higher education are expected to be more 
aware of environmental problems which would 
advocate them to recycle. Hence, a research regarding 
solid waste recycling on Malaysian higher education 
institutions was required to investigate the current 
implementation of solid waste recycling in the 
institutions. 

2. Strategic implication 
Strategic management is defined as the art and science 
of establishing, conducting and assessing cross-
functional decisions that will permit an organisation to 
achieve its objectives [23]. While strategic planning is 
very important to increase the delivery of recycling 
performance to accomplish sustainable development 
and to strengthen long-term growth [24]. The concept of 
converting wastes into valuable monetary capitals, 
environmental and social revenues [25] has attained 
interest as a means of protecting environment because it 
provides one of the most viable solutions both cost-
effectively and ecologically for administering waste 
[26]. Definitely, recycling conserves natural resources, 
consumes less manufacturing energy, reduces total 
disposed waste volume, lessen demand for virgin 
materials, minimises environmental and economic costs, 
and health as well as environmental risks [27-30]. 
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Overall, five main strategic variables in the aspect of 
environment, economic, social and legal were identified 
and discussed in following sections. 

2.1 Waste stream minimisation 

Most of the recycling initiatives embarked were aimed 
for the environmental sustainability as a priority. A 
variety of benefits aroused from waste minimisation in 
business were identified in [31]’s study. The benefits 
consisted of increased profits, competitiveness, 
enhanced management control and corporate image. 
Besides, recycling generates employment and attracts 
investments [32-33]. The most obvious result of waste 
reduction can be seen through composting programmes 
[34]. Composting programme was deemed as successful 
initiative in wastes reduction since a composting 
programme carried out by a city council found that most 
of the households recorded between 40%-60% of 
reduction in solid waste amount for disposal which at 
the same time reducing the money spent on waste 
management [35]. Therefore, a waste manager or 
facilities manager shall put the achievement of waste 
stream minimisation as foremost aim in their solid 
waste recycling planning. 

2.2 Cost reduction 

One of the critical challenges with developing 
sustainable waste management system is the cost of 
implementation [36]. In commercial and business sector, 
cost reduction and profit generated is the first matter to 
look into when measuring the strategic implication. 
Several past researches proved the cost decrease on 
municipal solid waste management. For instances, the 
study conducted by [37] who examined the costs of 
municipal solid waste services and researched 
economies of scope and then concluded that there were 
cost savings from providing cooperative disposal and 
recycling services. Another research carried out by [38] 
found that recycling could reduce costs to the 
municipality for the solid waste collection and disposal 
by reducing the waste volume that the municipality 
deliver to its landfill. Besides, [39] researched on 
municipal solid waste recycling in Portugal found that 
incineration inclines to minimise costs by about 15%. 
Another study on animal wastes recycling also found 
the reduction of the raw materials cost used in 
manufacturing fertilizers [40]. As majority of the 
previous researches were on municipal solid waste 
recycling, thus it is vitally important to study solid 
waste recycling in other sectors such as higher 
education institutions; for instance to find out to what 
extent they are managing their solid waste recycling. 

2.3 Revenue generated 

Strengthening recycling programmes is not only 
extended the life span of landfill, it also sustains the 
economy as recycling provides widely lucrative 
business ventures opportunities [1]. Recycling 

initiatives such as incinerations, composting and waste 
collection are successfully brought additional incomes 
for the companies/business and waste collectors. For 
instance, [41] found that in the methods of waste 
recovery, incinerators could generate electricity to sell 
to power enterprises and then earn substantial extra 
incomes for the company. Besides, [40] researched on 
zinc waste found out that zinc producer made revenues 
by selling zinc waste and it was also reducing costs of 
waste disposal. [40] in their study also found that the 
job of waste picking for recycling constitutes a source 
of income for many impoverished residents in Brazil. 
However the institution solid waste recycling was still 
considered at its infancy since no significant recycling 
performance in higher education isntitutions, thus 
whether the current recycling programmes have brought 
extra income for the institutions is still questionable. 

2.4 Change of recycling behaviour/culture 

The escalating rate of solid wastes in Malaysia has 
manifested from the change of consumption customs 
among Malaysian, as their per-capita income has 
increased throughout the years, where they can afford 
for more consumers than before [42] along with the 
rapid population growth and also urbanisation [43]. Few 
scholars argued that inconvenience of recycling 
facilities is a key influence on one’s recycling 

behaviour, who further mentioned that such concerns 
appeared to outweigh attitudes about the lasting 
importance of recycling behaviour [44-46].
Sustainability awareness is portion of community 
behavioural change. An investigation shown that there 
was an association of recycling behaviour between the 
participation of non-profit organisations, newspaper 
reading, politics and religious activities [29]. To 
become sustainable, extraordinary change to behaviour 
is necessity. 

2.5 Compliance of Acts 

Regulation is essential to ensure quality and efficiency 
profits [47]. Enhanced environmental protection 
through the optimisation of waste management 
practices is the typical focal point of waste management 
polices and technologies in countries where powerful 
legislation has been well formulated and immediate 
health concerns have been controlled [48-49]. In 
developed countries, the European Union (EU) 
directives enforced by EU towards its member states is 
effective as the recycling rate achieved by those 
developed countries is high.  

Focusing in Malaysia, there is no specific measure 
in the aspect of waste minimisation and recycling [1];
the function of solid waste management is generally 
carried out together with other associated functions for 
instances public area cleansing, street-light and drainage 
maintenance and landscaping. Solid Waste and Public 
Cleansing Management (SWPCM) Act 2007 (Act 672) 
is the sole regulation which established for solid waste 
management purpose in all sectors. Under the Act, the 
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manufacturers, importers, or dealers have the obligation 
to recycle their products under Clause 102(1). However, 
[1] argued that even though the enactment of the 
SWPCM Act 2007 has given legislative empowerment 
to the Malaysian government and framework for the 
solid waste management, it cannot be enforced and 
implemented absolutely due to the lacking of other 
supporting regulations. [1] further elaborated that policy 
implementation could only be executed informally and 
in an ad-hoc practice by stakeholders. Although 
mandatory recycling which commenced in September 
2015, this is not explicit that this will resolve the issue 
and it does not include commercial and institution 
sectors. It is noted that strong legislations are definitely 
required; the cooperation from each organisation is also 
needed for the enforcement of the legislations. 

3. Malaysian higher education 
institutions 

Higher education institutions portray a multi-faceted 
role within regional economies and are of key 
importance in the knowledge creation and transfer 
worldwide via teaching, research and other activities 
[50]. Additionally, universities have the potential of 
teaching environmental literacy to the politicians, 
teachers, and decision-makers of tomorrow [51]. The 
past studies [20-22] found that folks with higher 
education were expected to be more aware of 
environmental problems which would encourage them 
to recycle. [52] concurred that higher education 
institutions could educate and demonstrate the 
principles of awareness and stewardship of the natural 
world, increased the chances of clean and pleasurable 
local and universal environments for the future. 

Basically, Malaysian higher education institutions 
are categorised as public university, private university 
and college. According to the [53], total population of 
registered higher education institutions in Malaysia 
comprise 20 public universities, 71 private universities 
and 326 colleges. The type of premises of the higher 
education institutions are not taken into account for this 
study, as not all the higher education institutions have 
possessed property for their campus. Most of the public 
universities have owned their campus whereas majority 
of the private universities only held a lease on a 
premises for their campus. This is similar with colleges 
as most of the colleges are small institutions and do not 
possess property for their campus. 

4. Methods 
This study adopted a quantitative method by 
distributing questionnaire survey to the targeted 
respondents. Survey research provided a numeric 
description of trends or opinions of a population by 
studying a sample of that population [54]. Furthermore, 
this study employed cross-sectional study that applied 
questionnaire for data collection, with the intent of 
generalising from a sample to a population. 

Simple random sampling method was chosen for the 
questionnaire survey in this study where all the subjects 
in the sample have a change of being selected in the 
research population. This sampling procedure would 
able to make sure every subject has the equal chance to 
be selected [55]. The targeted respondents to answer the 
questionnaire questions were the person who 
responsible for solid waste management and recycling 
initiatives in their respective institution. The study 
covers all the Malaysian higher education institutions
with total population of 417 institutions format. 
Therefore, questionnaires were sent to all the higher 
education institutions which registered with the 
Department of Higher Education (formerly known as 
Ministry of Higher Education) in Malaysia. As a result 
of the questionnaire survey, a total of 129 sets of 
questionnaire were returned which gave a response rate 
of 30.9% (as illustrated in Table 1). Based on the data 
obtained, some of the respondents, included in the 
category of “other”, were either landscape architects, 

executives, engineers, principal or senior manager. 85.3% 
of the respondents were director or manager of 
department/unit, facilities/operation manager and 
assistant manager (as shown in Figure 1). They are 
appreciably expert in the planning and implementation 
of institution solid waste recycling strategies. In 
addition, the respondents also involved in waste 
management on day-to-day basis; and therefore the 
responses on the questionnaire are reliable. 

Table 1: Number of return questionnaires based on 
Malaysian higher education institution schemes [53] 

Ownership 

of 

Malaysian 

higher 

eduations

Malaysian 

higher 

education

institution 

groups

Population Respond

ed

Public Public 
university

20 13

Private Private 
university

71 35

College 326 81
Total 417 129

Figure 1: Respondents’ profile

Before the questionnaires were entered into the 
database, all of the questionnaires were examined to 
ensure that they were valid for the research. The results 
obtained in questionnaire survey were then analysed 
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through Statistical Package for the Social Science 
(SPSS) software. Reliability analysis was carried out for 
the strategic impact variables to enhance the reliability 
of the data. This analysis also can determined the 
possible accuracy of the measurements [56].
Cronbach’s alpha test showed a coefficient of 0.871 
which was considered satisfactory as [57] mentioned 
that the instrument with its alpha value between 0.65 
and 0.95 was considered reliable. 

Besides, mean and standard deviation were used in 
measuring the variables in ranking analysis. The mean 
score was used to rank the effectiveness level of the 
strategic variables. The main purpose of this ranking 
analysis was to indicate the difference in the level of 
effectiveness among the variables. 

To test for the existence between two groups of 
significant differences with respect to higher education 
institution groupings and strategic impact variables, 
analysis of variance (ANOVA) was used.. ANOVA is a 
hypothesis testing procedure applied to compare the 
mean difference between two or more groups [2]. Thus, 
a hypothesis was developed: 
H0: There are no differences of the mean scores of 
strategic implication effectiveness level across three 
groups of higher education institutions. 
H1: There are differences of the mean scores of 
strategic implication effectiveness level across three 
groups of higher education institutions. 

Respondents were asked to rate their effectiveness 
level of strategic implication variables listed on a five-
point Likert scale (1 – not effective, 5 – extremely 
effective). All five (5) strategic implication variables 
were grouped as a composite variable for overall 
effectiveness level of strategic implication variables. 
Composite variable could be defined by the following 
equation: 

Strategic impact variable (SI) = 

(SI1+SI2+SI3+SI4+SI5)/5 = mean score.  (1) 

In this case, significance value determined whether 
the null hypothesis has to be rejected or not. ANOVA 
involved the calculation of F, which compares the 
between-groups variance with the within-groups 
variance. And p-value (significance level) of F is also 
calculated [58]. The probability level of 0.05 is 
normally an accepting level for the scholarly journals 
[2]. When p-value is less than 0.05, then null hypothesis 
is rejected and the groups are statistically different [58].
A normality test was carried out before the ANOVA 
test analysis. The data was normally distributed because 
both the skewness (.134) and kurtosis (-.893) values 
were within the normal distribution range. 

5. Results and discussions 
Results showed that the strategic impacts vary 
considerably in ranking with regards to its effectiveness 
level (Table 2). The mean score (with 1 – very low 
degree to 5 – very high degree) was applied to rank the 
level of effectiveness of the strategic impact variables. 
Based on the result from Table 2, mean score of the 

effectiveness of all Malaysian higher education 
institutions strategic impact variables were highly low 
and all were below 4.00 value of mean score. This 
shows that performance of solid waste management and 
recycling programmes in higher education institutions 
were not achieved the satisfactory level. This was most 
likely because solid waste management in Malaysia is 
still in operation level, most of the higher education 
institutions conducted recycling activities based on their 
voluntary initiatives and contributions. 

However, compliance of Acts variable was ranked 
the most effectiveness among the five strategic impact 
variables, with 3.21 value of mean score; thus indicated 
its significance in solid waste recycling. Although the 
variable achieved the highest ranking of effectiveness 
level, the existing legislations in Malaysia are not 
comprehensive and still have loopholes on solid waste 
management in all sectors. Additionally, the existing 
waste-related Acts in Malaysia only make mandatory 
for institution organisations to dispose their waste in 
proper places. A new policy of mandatory of waste 
separation is imposed since September 2015, however 
the policy is only enforced on household in certain 
states. It is not a comprehensive policy because it is not 
imposed on all sectors and states. Additionally, no any 
recycling goal or target is required or imposed on higher 
education institutions. Hence, compliance of existing 
Acts is deemed to be achieved readily compare to 
another four variables due to the weaknesses of the 
existing policies. 

Table 2: Ranking of institution strategic impacts 
towards solid waste recycling 

Ranking

Strategic impact

variable Mean

Std. 

Deviation

1 Compliance of Acts 3.21 1.021

2
Waste stream 
reduction/Waste 
minimisation

2.53 0.969

3 Cost reduction 2.51 1.039

4 Change of recycling 
behaviour/culture 2.41 0.973

5 Revenue generated 1.84 .837

Waste stream reduction / waste minimisation 
variable was ranked as second highest of effectiveness 
level. This may because the government’s primary aim 

and drive of recycling initiatives advocated is 
sustainable environment. Many recycling programmes 
are embarked with goals of sustainable environment by 
reducing the wastes, especially for composting 
programmes. There was a significant waste reduction at 
source through composting [34]. A home composting 
programme conducted by Petaling Jaya City Council, 
Malaysia found 40%-60% of reduction in solid waste 
volume [35]. Based around the results on Table 2,
strategic impact variables such as cost reduction and 
change of recycling behaviour/culture were deemed as 
less effective variables. While revenue generated was 
ranked as the least effective variable. This was most 
likely because the recycling programmes initiated by 
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public sectors were mostly aimed to reduce wastes. In 
contrast, the wastes which recycled by some industries 
exclusively meets the demands of economic production 
chains of the sector but not of importance to 
environmental management [59]. However in this 
juncture, recycling initiatives are still ignored by most 
of the private sectors as there is no mandatory policy 
imposed on them. However, in general, all strategic 
impacts are considered as critical in the way of attaining 
sustainability in solid waste management perspective 
after reviewing the literatures globally. 

Although the effectiveness level of all strategic 
impact variables are ranked low, these five variables are 
believed as crucial based on the global literature 
reviews. Hence all five variables were then combined as 
a composite variable to analyse the overall performance 
of solid waste recycling at different higher education 
institutions. Similar procedure was applied by [60] in 
the study of shopping centre recycling success. The 
results of the ANOVA method were given in Table 3.
From the result, the value of F (df = 2, 126, p < 0.05) = 
5.1 was significant. As a consequence, null hypothesis 
was rejected and alternative hypothesis was accepted. 
This analysis performed that there were significant 
differences in the level of effectiveness of strategic 
impact variables among higher education institution 
groupings. 

Table 3: ANOVA study result 
ANOVA

Strategic implication
Sum of 

Squares df

Mean 

Square F Sig.

Between Groups 5.154 2 2.577 5.114 .007
Within Groups 63.495 126 .504
Total 68.650 128

A post hoc test was used to compare the means of 
the respondent groups since the results obtained from 
ANOVA test did not point out the actual point of 
variation or how these factors were differed. Result 
from the post hoc comparison showed statistically 
significant variation was found, as illustrated in Table 4. 

Table 4: Post hoc result with equal variances assumed 
(Tukey HSD) test 

Multiple Comparisons

Strategic implication
Tukey HSD

(I)
Institution
groups

(J) 
Institution
groups

Mean 
Differen
ce (I-J)

Std. 
Error Sig.

95% 
Confidence 
Interval
Lower 
Bound

Upper 
Bound

Public 
university

Private 
university

-.04835 .23057 .976 -.5952 .4985

College .37740 .21210 .181 -.1256 .8804

Private 
university

Public 
university

.04835 .23057 .976 -.4985 .5952

College .42575* .14359 .010 .0852 .7663
College Public 

university
-.37740 .21210 .181 -.8804 .1256

Private 
university

-.42575* .14359 .010 -.7663 -.0852

*. The mean difference is significant at the 0.05 level.

Only the significance value (p-value) for the pair of 
private university and college was less than 0.05, and 
was statistically significant. This revealed that the 
effectiveness level of strategic impacts was
considerably difference between private university and 
college even though both are from private sector. This 
comparison test also showed that strategic impacts 
perceived by colleges were not as effective compared to 
other two institutions groups. This may because 
universities are equivalent to huge commercial with 
regard to their larger quantities of wastes generated [19]. 
Additionally, universities also have more diverse 
programmes and activities than colleges because of the 
larger number of enrolled students. Hence, many 
initiatives are expected to be conducted to deal with the 
large quantities of wastes. Besides, universities have 
larger scale of organisation whereas colleges have 
smaller scale of organisation. Colleges may not have 
sufficient basic facilities and human resource to conduct 
recycling since they are only a small organisation. 
Hence, it is expected that colleges performed less 
effective in the operation of solid waste recycling. 

6. Conclusion and implication 
This is important to underline that this article does not 
provide the methods to attain the strategic implication 
on solid waste recycling; it is an analysis of variance 
applied to an overall strategic implication of solid waste 
recycling in order to increase knowledge about the 
strategic impacts towards higher education institution 
solid waste management. The global literature review 
revealed five strategic impact variables which are 
significant in solid waste recycling operation. Ranking 
analysis showed that Compliance of Acts was perceived 
as the most effectiveness for institution solid waste 
recycling. However in fact, review of waste-related 
legislation is imperative. The results obtained from 
analysis of variance found the significant difference on 
effectiveness level of strategic impacts between private 
university and college. The higher education institutions 
could introduce some effective recycling initiatives and 
also formulate mechanisms to increase the likelihood to 
achieve strategic impacts. The mandatory policy of 
waste separation would be the main initiative that must 
be considered to increase the recycling performance as 
this is in conjunction with the national policy that 
mandate households to conduct waste separation in their 
home. Despite the findings generated by the present 
study, future research is required to study in detail to 
what extent the difference of the solid waste recycling 
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management between the university and college. 
Besides, a national study should be designed on
strategic solid waste management in higher education 
institution to effectively increase its recycling 
performance. The results obtained from a national study 
would provide important implications for waste 
planning, policy making and transition to sustainable 
waste management for higher education institutions. 
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