
1070 

The Review of Sustainability Model and Indicators 
for   Higher Education Institutions in Malaysia 

 

Mohd Zamri Husaini & Ahmad Jusoh 
Business Administration Department, Faculty of Management, Universiti Teknologi Malaysia 

Malaysia 
 

Abstract 
Sustainability’s issues in higher education have been discussed and presented in many 
conferences around the world. In Malaysia, the knowledge and implementation of 
sustainability concept and model are relatively at the beginning stage. Hence, the 
development of sustainability indicators in Malaysia higher education institution context is 
vital. The objective of the research is to review the sustainability model of higher education 
and to find the sustainability indicators proposed by the models of sustainability for higher 
education institutions in Malaysia. Three models of sustainability proposed were studied 
which are; the fully integrated system, managerial model and adaptable model. The 
methodology of this research is to compile literature of sustainability models and 
sustainability indicators to answer the research questions. Result shows that there are six 
sustainability indicators from the three models which are; research, administration, 
operation, community engagement, outreach and partnerships, assessment and reporting, 
and sustainability in campus. Furthermore, this paper also elaborates and discusses each of 
the indicators.   
Keywords: Sustainability, Sustainable Development, Education, Higher Education, 
Sustainability Indicators. 
 
Introduction 
Higher education institutions have become more competitive to keep pace with the 21st 
century challenges. Higher educational institutions (HEIs) are leading social and cultural 
changes from the forefront through research-based findings (Lozano, 2006). There are many 
issues involved with higher education institutions especially from western countries 
concerning on the impact of future environment, economy and social aspects (Wang W.S & 
Ching G.S., 2015). One of the main facets which may gain the potential of competition among 
institutions is the development of sustainability practices suitable to the culture and problem 
of the institutions. 
 
The number of higher education institution (HEI) engaged with sustainable development 
elements are increasing every year.  It contributes sustainable development in teaching, 
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research, local engagement and global community (Andy, et.al, 2003). In the 7th Malaysia Plan 
(Malaysia, 1996) the policy on sustainable development in Malaysia describes the measures 
taken to emphasize on sustainable development during earlier Malaysia Plan to maximise 
Malaysia's ability to develop the sustainability’s aspect.   
 
In general, there are many sustainability indicators that have been developed at the national 
level in many countries in the world especially in higher education institutions. However, 
there still lacks of indicators that can measure sustainability in higher education institutions 
(Viebahn P, 2002).  Thus, the effort to develop the instrument has become a major priority to 
most higher education institutions (Clugston, 2000).  
 
The sustainability indicators among higher education institutions in Malaysia is still new and 
not in a common practices. There is still lack of literature reviews and researches on 
developing sustainability indicators in Malaysia’s higher education institutions. One of the 
main universities in Malaysia which has successfully developed their sustainability indicators 
is Universiti Sains Malaysia (USM). 
 
USM has been awarded an APEX (Accelerated Programme of Excellence) university status in 
2008. In order to ensure better quality outcome in monitoring and evaluation system, USM 
has established a sustainability program named USM-APEX sustainability Strategy and 
Roadmap. By establishing the SMART (Specific, Measurable, Attainable, Relevant, Time-
bound) sustainability indicators, USM has successfully developed the USM APEX: 
Sustainability Indicators which consists of teaching, research, outreach, campus sustainability, 
corporate greening and education for sustainable development (ESD)  (Govindran & 
Kanayathu, 2008). However, the timelines of the indicators need to be renewed as the time 
measured is only covered for short-term (2010-2011), mid-term (2011-2013) and long term 
(2014). So, there is a need to come out with a new criteria or indicators that can fit on current 
issues in higher education. Moreover, the indicators that have been established are only 
focusing on all aspects and mission of USM and are not applicable to the whole or other 
institutions. 
 
Moreover, problems also occurred when choosing the suitable or appropriate indicators to 
monitor and assess the efforts undertaken by higher learning institution. The lack of suitable 
indicators may result in the lack of a clear view on the current situation of sustainability 
(Lambrechts  et al. 2009; Lozano et al. 2013). This may help the sustainable communities to 
easily access the overall progress towards sustainable development in their organizations as 
there still unsuitable and inappropriate sustainability tools in the market. Some scholars 
exposed that the number of universities engaged with sustainability is still small compared to 
the total number of universities in the world.  From 14,000 universities in the world (IAU, 
2011), only 15 universities have published their sustainability reports (Lozano, 2011).  
 
Research Objectives 
The objective of this paper is to review the sustainability model of higher education and to 
find out the sustainability indicators for higher education institutions in Malaysia. 
 
Research Questions 
What are the sustainability indicators for higher education institutions in Malaysia?  
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Literature Review 
Higher Education and Sustainability 
According to Lozano (2006), higher education institutions are leading through education of 
intellectuals, leaders and future makers. Numerous literature reviews discussed and focused 
on sustainability in universities. Several scholars defined sustainability in their own 
dimensions and perfectives. Velazquez et. al (2006) defined sustainability in university  refers 
to environment, economic and social aspects. This involves the activities of minimizing the 
environmental impacts, the use of resources and health effects. 
 
On the other hand, (Cole, 2003) said to create sustainable university, universities should have 
responsibility to protect the health and well-being of humans as well as the ecosystem. Other 
scholars (Alshuwaikhat & Abu, 2008) suggested that some sustainability activities such as to 
conserve energy and resources, to reduce waste and to promote social justice. 
 
Sustainability’s Model in Higher Education 
This part will discuss three sustainability’s models in higher education. The three models are 
fully integrated system from Cortese (2003), managerial model from Velazquez et. al (2006) 
and adaptable model from Francisco et. al (2015).  Next, the following subsection reviews the 
three models as well as their frameworks especially in terms of the sustainability indicators 
and other aspects applied within the model. 
 
Fully Integrated System 
Cortese (2003) defined the university as a four-dimensional system consisting of education 
aspects, research aspects, campus operations aspects and community outreach aspects. He 
stressed that the roles of higher education should make sustainability as an integral part of 
operation, planning, design of facility, purchasing, and investment to the formal curriculum, 
conducting the research as an integral part of learning and educational experience and finally, 
having responsible to get involvement of local and communities.  
 
In earlier study on general practices of higher education, he claimed that activities of teaching, 
research, operation and relationships with local communities in higher institutions were 
separated and not connected. However, the research found that all activities were connected, 
interrelated and needed between one another. In university, students will learn and 
experience everything around them within their learning institutions. This may make them 
healthier, good socially vibrant and stable, economic secure, and environmentally 
sustainable.  Cortese (2003) also suggested in order to achieve sustainability in the 21st 
century educational experience, learning content requires interdisciplinary systemic thinking, 
dynamics and the analysis of disciplines and professional degrees. The illustration of the fully 
integrated system is shown in Figure 1. 
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Figure 1 :- A Fully Integrated System Model (Cortese, 2003). 
 
Managerial Model 
Managerial model formed by Velazquez et.al (2006) after their research data collected from 
eighty higher education institutions in the world. This model depicts a structural framework 
comprising of four phases; the sustainability vision of the university (Phase one), the mission 
(Phase two), sustainability committee (Phase three) and sustainability strategies (Phase four).  
 
The model is developed based on a benchmarking process, results from the literature articles 
and the empirical study. The steps of achieving sustainability practices in the model are 
divided into four phases. In phase one, university should develop the sustainability vision for 
the university. Phase two needs the universities to find their sustainability mission and 
describe it in their mission statement. Next, phase three requires the universities to set up a 
sustainability committee which will create the policy, target and objectives of universities 
towards achieving sustainability. Lastly, in phase four, Velazquez et. al (2006) organized the 
sustainability indicators into four main strategies, which are education strategy, research 
startegy, outreach and partnership strategy and sustainability on campus strategy. These four 
indicators are the main pillars of sustainability strategies of the model. Baure (2004) 
suggested it is necessary to put all indicators of universities in gaining the effectiveness of 
sustainability practices.  
 
The model also emphasizes on the continuous improvement efforts by applying the concept 
tool of Plan-Do-Check-Act (PDCA) promoted by W. Edwards Deming. Chase & Aquilano (2001) 
indicated that as a continuous process to achieve small improvement in management.  
Therefore, the process of implementing sustainability indicators in the model is designed to 
continuously work and should be made through incremental steps. The study found that there 
is on university has fulfilled the four phases proposed by the model. The sustainability 
strategies among the universities studied were different and did not fulfil the four strategies 
as listed in the model. Some universities emphasized on education while some of the others 
focused on outreach, research or on-campus operation. The whole sustainable university 
model is shown in Figure 2. 
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Figure 2:- The managerial model of sustainability (Velazquez et.al, 2006) 
 
Adaptable Model 
An adaptable model was introduced by Francisco et. al (2015) to assess sustainability in Chile’s 
higher education institutions. The development of the model was based on the international 
declaration which gave them ideas to transform the requirement of institutional 
sustainability. Moreover, they also studied the sustainability indicators from previous models 
such as the model of Cortese (2003), Velazquez (2006) and Lozano (2006).  These three 
models only focused on the well-being of the higher education without considering about the 
people behind the practices and how the practices are carried out.  The model assigns four 
dimensions which are operation, education and research, public engagement and 
administration.  These dimension are interrelated (Cortese ,2003 and Lozano, 2006) and need 
the integration of functions. Ten indicators of sustainability based on the study of Lozano 
(2013) linked to the dimensions as depicted in Figure 3 below. 
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Figure 3:- The adaptable model of  sustainability (Francisco et. al, 2015) 
 
A Review of Sustainability Indicators 
This part of the study is a review on sustainability indicators in higher education institution 
proposed by the sustainability models which have been discussed in the previous section. A 
detailed explanation on indicators of sustainability is provided along with the elaboration on 
the criteria of indicators. The following section is a review of sustainability indicators in higher 
education institutions. 
 
This section reviews the sustainability indicators in the three models as shown in Table 1. 
From Table 1, it can be concluded that, almost all the three models proposed the same 
indicators. Education, research, community engagement, campus operation, assessment and 
reporting and outreach and partnership are the common indicators fostering sustainability in 
higher education. However, the model of fully integrated system by Cortese (2003) is still 
lacking in administration initiative as it focuses more on the relationship among the indicators 
in university and only highlighted on education, research, community and operation. Other 
than that, the indicators of assessment and reporting are still not emphasized by several 
models of sustainability. 
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  Table 1:  
A review analysis of sustainability indicators within the three models. 

 
 
Education  
There are several criteria representing education in sustainability. Lukman et. al (2010) 
highlighted five educational indicators for sustainability university ranking table which are the 
ratio of student or staff , the rate of graduation, international student, presence on the web 
and the rate of employment. Other than that, curriculum is one of the important elements in 
educational sustainability.  According to Cockrell (2010), curriculum refers to the context of 
education which includes the formal and informal, planned aspects referring to knowledge 
content, skills and processes associated with academic disciplines; unplanned and hidden 
curriculum. The integration concept of sustainability curriculum has become an interesting 
discussion as well as the methods to practice (Boks & Diehl, 2006; Wemmenhove & de Groot, 
2001). However, there is low researches incorporation of sustainability in university 
curriculum (Capdevila et al., 2002; Quist et al.2006; Thomas, 2004; Velazquez et al., 2005).      
 
 There are also less model and framework given as guidance for curriculum sustainable 
practices in university. However, there is one assessment tool which focuses specifically on 
curriculum known as Sustainability Tool for Assessing UNiversities’ Curricula Holistically 
(STAUNCH). The STAUNCH system listed 36 broad criteria divided into four categories of 
sustainable dimensions; economics, social, environment and cross-cutting themes (Lozano, 
2010; Lozano & Peattie, 2011). Another curriculum model developed by Tamara and James 
(2011) known as Global Seminar (GS) Model which highlights nine elements of curriculum for 
sustainable practices which are goal and objectives, stakeholders, organization, learning 
cycles, case study, web sites, assignment and grading, evaluation and newcomers mentoring.  
 
Research 
Universities are nowadays compared between one another from the educational and 
research perspective, such as student to staff ratio, number of citations, or number of 
scientific publications. (Lukman et. al, 2010).  Lozano et. al (2013) also found that the criteria 
of research should include the research centers, holistic thinking, interlinkages between 
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research and teaching, number of publications, number of patents, new knowledge and 
technologies and transdisciplinarity.  
 
Furthermore, in most university ranking tables, they often stress on the importance of 
research and academic reputation as the main criteria for sustainable universities ranking. 
The number of publication of research, research expenses and library and the equipment are 
the common indicators to analyze and compare among the university ranking tables (Lukman, 
et. al 2010).  
 
Community Engagement 
Sustainable community is a dynamic process in which communities anticipate and 
accommodate the needs of current and future generations in ways that reproduce and 
balance local social, economic, and ecological systems, and link local actions to global 
concerns (Berke & Conroy, 2000). An observation done by Conroy and Beatley (2007) 
observed that community participation in sustainability programs is dynamic and 
intergenerational. Besides that, Sarkissian et al., (2009), suggested that it would require 
multiplicity of components such as education, action, trust, inclusion and strong governance 
to develop an effective community engagement. 

 
There are many studies focusing on sustainable development in community engagement in 
universities. A study on sustainable transportation planning, Krizek et al. (2007) observed that 
to promote walking and cycling, they need to be adequate facilities such as pavements, public 
spaces, wide curb lanes, a bicycle paths, secure parking and showers at the workplace. In 
contrast, research on sustainability in the higher education sector suggests that leadership to 
be an important driver to engage university community in sustainability (Teddei-Bringas et 
al., 2008). Leadership plays a vital role to promote sustainability in community especially in 
identifying and creating professional connections and networks.  
On the other hand, Linda & Bhishna (2015) developed sustainable campus community 
engagement framework also known as the 6-P community engagement in sustainability 
framework. This framework identifies the factors (both intrinsic and extrinsic) that would 
engage the community in sustainability programs. Based on their study, they identified that 
the rate of participation is one of the measures towards the successfulness of the community 
engagement programs. The framework represents the factors that are important in raising 
community participation levels in sustainability projects that come out with 6-Ps which are 
psychological, physical, personal, public perception, price and policies. 
 
Administration 
In the previous section, Velazquez et.al (2006) indicated that university should fulfill three 
phases of institutional framework before implementing their sustainability strategies. The 
framework consists of three phases starting with the development of university’s vision, 
mission and sustainable committee. This involves the participation of all stakeholders and 
Lozano (2006) referred to the stakeholders as academic directors, professors and students 
who can make institutional decisions.  
 
The institutionalization of university is one the main aspects of sustainability that should be 
fostered in higher education institutions. Lozano (2006) who studied the aspects of 
incorporation and institutionalization and how to overcome barrier in universities found that 
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the support from top management through university policies, university programs, financial 
aspects and the allocation of human resource is essential to foster sustainability.  Besides 
that,  
 McKeown (2002) also listed 12 considerations of sustainability institutionalization in higher 
education.  
 
Assessment and Reporting 
Other aspects in sustainability administration are assessment and reporting. Lozano (2011) 
defined sustainability reporting as a voluntary activity that has two general purposes. The first 
purpose is to assess the current state of an organization’s economic, environmental and social 
dimensions and another purpose is to communicate a company’s efforts and sustainability 
progress to their stakeholders.   Another scholar defines, sustainability reporting as the 
process of assessing and making periodic public disclosures of such information (Alberto et. 
al, 2011).  Lozano (2003) proposed assessment and reporting as the new initiative of 
sustainable development model after reviewing the lack of the element in the model 
proposed by Cortese (2003). 
 
The sustainability reporting guideline may guide the organization to produce their report 
based on the dimensions of sustainability.  The Sustainability Tracking Assessment & Rating 
System (STARS), Global Reporting Initiative (GRI) and Graphical Assessment of Sustainability 
in Universities (GASU) provide sustainability reporting guidelines and have been used widely 
in many countries especially in higher education institutions.   
 
Campus Operation 
Sustainability in campus operation is also another important facet in higher education 
sustainability.  Based on literature finding, campus operations refer to energy emissions, 
greenhouse gases, waste, water, food purchasing, and transport, accessibility for disabled 
people, and equality and diversity (Lozano et. al, 2013).  The issue of sustainability on campus 
operation is also related to green campus and green building.  Alshuwaikhat & Abubakar 
(2008) highlighted that “Green Buildings Initiatives” as one of the approaches towards the 
construction of green campus, reduction of  CO2 emissions (Flippin, 2000) and energy 
consumption (Medrano et al., 2008).  Besides that, Luis P. et. al (2015) suggested one of the 
main targets of sustainability efforts is energy consumption due to the fact that it brings about 
potential economic savings. 

 
Conclusion 
This paper explores the sustainability indicators within the three models. There are several 
important indicators such as education aspects, research and publications, community 
engagement, and administration, assessment and reporting, and campus operations that 
should be implemented in higher education institutions. This study provides some ideas on 
the concept of sustainability for university’s stakeholders to implement its practices in their 
institutions. Besides that, this paper also discovers management aspects applied within the 
models framework such as university’s mission and vision, sustainability committee and the 
Plan, Do, Check and Act (PDCA) tool. 
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