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Abstract- Around the world, many individual campus assessment projects have been done over the last decade. This 
research intended to initiate this kind of practices in developing country by assessing the sustainability performances of 
university campus from Myanmar, Yangon Technological University. The main aim of assessment actions is to 
comparatively reflect developing country university campus from the viewpoint of the international well-known rating 
systems/ tools established by developed country. The research framework was designed with three major phases while the 
first two phases focus on content analysis and the last one reflect on evaluation performances. This study indicates that there 
is no perfect tool to assess the university campus from developing country by showing the different evaluation results on 
single development. Across three sustainable dimensions, YTU campus has the strength in society and economic but it fails 
to earn high score in environment. Even though there have several commitments on persuading sustainability, it is still poor 
and failed to earn high sustainability certification according to lack of regulations, guidelines and standards. To line on the 
sustainability path of way, the weakness highlighted by this research should be taken actions by means of several pilot 
projects participating and encouraging students and researchers from multi disciplines. The leading of the university as a 
sustainable campus would also bring the benefits of communities to develop more sustainable ways of living and working 
and addressing society’s modern environmental challenges. 
 
Index terms- SustainabilityAssessment, University Campus, Rating Systems, Yangon Technological University, 
Developing Country. 
 
I. INTRODUCTION 
 
Stemming from the relationship of humans to 
environment, humanity faces the great task of striving 
for sustainability [1]. All informed citizens at least 
know about some of the dangers that are ahead, such 
as species extinction, dwindling natural resources, 
water scarcity, and accumulation of waste, pollution, 
degradation of ecosystems, land use issues, natural 
disaster, and global climate change [2]. Reference [3] 
said that the universities appeared to make for an 
ideal place to implement sustainable development 
practices on account of the large space they often 
occupy within a specific area, their student population 
as well as the research projects carried out in their 
numerous faculties and adjoining laboratories. Many 
more individual campus assessment projects have 
been done over the last decade highlighting the 
diversity of scope, driving forces, scale, methodology 
and impact of campus environment and sustainability 
assessment initiatives since 1990 [4].A sustainable 
university is mostly defined as “a higher educational 
institution that addresses and promotes the 
minimization of negative environmental, economic, 
societal and health effects generated in the use of 
their resources in order to fulfil its function of 
teaching, research, outreach and partnership to help 
society make the transition to sustainable lifestyles” 
[5]. Some of the benefits of supporting sustainability 
dialog and initiatives on campus are to prepare 
students to live and work sustainably, to increase 
efficiency and decrease operational costs, and to 
reduce ecological footprints [2].In order to initiate 

this kind of practices in developing country, this 
research comes out to measure, assess and reflect the 
sustainability performance of university campus from 
Myanmar. The predominant question for assessment 
is: What is the best way to judge the sustainability of 
university campus from Myanmar?To answer this 
question, the assessment actions based on the 
international well-known systems/ tools could be 
meant by which university campus performs how 
sustainable currently it is and what are common in 
strengths and weakness. The specific aims and 
objectives are (1) to conduct the literature review on 
the principle of sustainable development and the 
sustainability assessment and rating systems, (2) to 
conduct the contents analysis of selected systems and 
(3) to persuade the sustainability of Yangon 
Technological University Campus by evaluation 
practice. 
 
II. SUSTAINABLE PRINCIPLE AND 
SUSTAINABILITY ASSESSMENT SYSTEM 
 
Sustainability or sustainable development is mostly 
defined as “development that meets the needs of the 
present without compromising the ability of future 
generations to meet their own needs” referring “Our 
Common Future” released by the United Nations’ 
Brundtland Commission in 1987. The most well-
known three main dimensions of sustainability are 
social, economic, and environmental sustainability 
[6]-[7]; which are also known as the triple bottom 
line or three pillars of sustainability. 
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For assessing consistency, numerous tools are 
developed in some countries around the world, to fix 
as respective development levels, from metropolitan 
down to an individual building, with the principles of 
sustainable development. To suit the university 
campus, the neighbourhood/ community level 
assessment tool is appropriate which are mostly 
called as neighbourhood sustainable assessment tool, 
NSA.These systems are a set of indicators targeting 
to: (a) evaluate and rate the performance of a given 
neighbourhood; (b) assess the neighbourhoods’ 
position on the way towards sustainability, and; (c) 
specify the extent of neighbourhoods’ success in 
approaching sustainability goals [8]-[9]. Their 
evaluation covers not only the single buildings, but 
also spaces between them, services that are provided, 
humans and other organisms that are living there, and 
the synergies between these broad range of elements 
and activities has to be considered in the assessment 
process [8]-[9].Common to all these three third-party 
assessment tools, BREEAM Communities, CASBEE-
UD, and LEED-ND, are widely and increasingly 
recognized as exemplary NSA tools among scholars 
and practitioners. 

 
III. MATERIALS AND METHODS 
 
There are several aspects of Yangon Technological 
University, YTU that require unique assessment 
because the university is taking the role of leading in 
technology by cooperating government, academia and 
industry. Moreover, it is the country's oldest and 
largest engineering university and one of the most 
selective universities in Myanmar [10]. The 
university image could be spread out not only by the 
nationwide students but also several international 
delegations. By means of located city, Yangon is 
being the centre of knowledge and economic hub of 
the country that also bring YTU for important seat. 
The evident in the vision statement which emphasizes 
faith along with learning, research and knowledge: 
“YTU will become a highly-prestigious technological 
centre of excellence in teaching and research with a 
strong commitment” [10]. The university offers 
bachelor's, diploma, master's and doctorate degree 
programs in engineering disciplines [10] 
approximately over one thousand students in every 
year with the support of over two hundred of teaching 
staff. Those programs along with joint research in 
both environmental science and urban planning 
assure both student and faculty expertise in the areas 
of assessment and sustainability. 

To be concentrated single development with 
various performances against specific assessment 
tools, the latest version of NSA tools from three 
different contexts, BREEAM Communities [11], 
CASBEE-UD [12] and LEED-ND [13], were chosen. 
By adopting the combination of quantitative and 
qualitative techniques, the research framework was 
designed with three major phases while the first two 

phases focus on content analysis and the last one 
reflect on evaluation performance as shown in Fig.1. 

 
Phase I Phase II Phase III 

Content Analysis of Selected Three 
Tools 

Evaluation of YTU 
by Selected Three 

Tools 
Defining Three 
Sustainable 
Dimensions 

Defining Nine 
Sustainability 

Categories 

Evaluated by 148 
Indicators 

   
Indicators 

Categorizing 
Indicators 

Categorizing 
Degree of 

Compliance 
   

Mean Proportion Mean Proportion Mean Proportion 

 

Comparing Mean Proportion of Three Tools and  
Mean Proportion of YTU Achievements 

Common Strengths and Weakness 
Figure1: Research Flow and Design 

 
The better way to investigate the three different NSA 
tools is to examine their indicators, the core 
components of the sustainability assessment tools, 
comparatively. From there different tools, there were 
148 indicators accounted. As a content analysis, 
firstly, these indicators were categorized and 
evaluated regarding to three sustainable dimensions. 
The proportion of indicators was also conducted by 
their capability to integrate and measure the 
environmental, economic and social dimensions of 
sustainability by means of sustainable principle in [14] 
and [15]. To make the indicators comparable, a 
common categorization system was developed and 
adopted from different classifications of the other 
academic research [6], [8], [14]-[18]. In this research, 
nine sustainability categories were defined as 
Building, Society/ Community, Environment/ 
Ecology, Economic, Location, Infrastructure, 
Institution, Resources and Energy and Transportation. 
As a second content analysis, the indicators were 
investigated again by categorizing to respective 
indicator types based on nine sustainability categories. 

The practical assessment actions were conducted 
on selected case study with the whole urban context, 
to know evaluation reflection with degree of 
compliance by three selected tools. Finally, the mean 
proportion of selected tools and achievements of 
YTU were compared for better understanding of 
sustainable campus. In this step of analysis, the 
common strength and weakness of case study in 
persuading the sustainable certification, by means of 
three NSA tools, were also pointed out. The results 
would be benefits for developing the sustainable 
campus as a better way in future. 

 
IV.RESULTS AND DISSCUSIONS 
 
A. General Comparison 
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In order to synthesise the characteristics of three 
different tools, a set of items was investigated as a 
general comparison. Table 1 presents the key 
characteristics of the three selected tools and it also 
gives the basic information about the systems. 
 

Table1 
Key Characteristics of the Three Selected Tools 

 
 
Indicators Categorizing and Proportion When the 
total 148 weighted indicators from three tools are 
grouped into concerning category by means of three 
sustainability dimensions as shown in Table 2, the 
three tools target the most in environment but 
CASBEE-UD has slightly different percentage across 
three dimensions as in Fig. 2. Although the least 
target of CASBEE-UD is society, economy has the 
lowest percentage in other two tools. Fig. 3 
obviouslypresents that the percentage mean 
proportion of three tools has not balance among three 
sustainable dimensions. 
 

Table2 
Significant Indicators of the Three Selected Tools 

 

 
Figure 2: Percentage Distribution of Weighted Indicators of 

Three Tools across Three Sustainable Dimensions 
 

 
Figure 3: Percentage Mean Proportion of Weighted Indicators 

of Three Tools across Three Sustainable Dimensions 
 

Fig. 4 presents the percentage distribution of 
weighted indicators of three tools across 
sustainability categories and Fig. 5 presents their 
mean proportion. Based on this categorization, it can 
be clearly stated that the assessment tools, 
themselves have weakness in distribution across nine 
sustainability categories. They have different 
focusing target, to cite here for location indicators, 
while LEED-ND presents the significant percentage 
of 17% but BREEAM Communitiesonly presents 2.1% 
and no accountable for CASBEE-UD.  Among the 
nine sustainability categories, although there are not 
necessaries to be balance, every tool should be 
accounted enough in every category. 
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Figure4: Percentage Distribution of Weighted Indicators of 

Three Tools across Sustainability Categories 

 
Figure 5: Percentage Mean Proportion of Weighted Indicators 

of Three Tools in Sustainability Categories 
B. Reflection on YTU 
For effective investigations, the land utilization of 
YTU is firstly reviewed and then followed by the 
degree of YTU achievements and compliance by each 
tool. Finally, the mean proportion of three tools and 
YTU achievements are compared. 

1)  Land Utilization:  The type of campus is mixed 
use development comprising with the administrative 
building, academic buildings: classrooms, library, 
laboratories and workshops, sport and recreational 
spaces and the faculty residences and dormitory halls. 
The campus was basically created with two distinct 
visual axes along north-south direction and most of 
the academic buildings and administrative buildings 
are carefully planned with pattern layout along these 
axes. Most of the main buildings, built between 1958 
and 1961 [19], are created with inner courtyard and 
wide open spaces all interlinked by rain-proof 
corridors. Fig. 6 shows that it has a wide range of 
green spaces: outer recreation areas and inner 
courtyard, forming green network. 

 

 
Figure 6:Land Utilizations of YTU [20] 

 
2)  Degree of Compliance by each Tool: Fig. 7 

presents the degree of compliance and achievements 
of YTU by means of each specific tool. YTU earns 
only two stars out of six by BREEAM Communities, 
three stars out of five by CASBEE-UD and one star 
out of four by LEED-ND. While the two tools, 
BREEAM-Communities and LEED-ND state the 
sustainability of YTU campus as a poor rating, 
CASBEE-UD states as a good condition. 

By the evaluation of BREEAM Communities, 
YTU present that society sustainability is strong and 
it is very weak in environment and economic 
sustainability. By means of CASBEE-UD, YTU earn 
fairly enough in all three sustainable dimensions. But 
LEED-ND state that YTU has strength both in 
environment and society but the weakness found in 
economic. Although YTU campus has commitments 
in some sustainability practices, it still fails to earn 
high score because the tools have their different 
benchmark compositions on same purpose that 
becomes challenges on developing country university 
campus. The facts making challenges for YTU to 
earn high score in BREEAM Communities are usage 
of multi pre-assessment and analysis on specific 
development, consultation with multi-stakeholders in 
every important step, and lack of long-term 
maintenance and management strategy. By CASBEE-
UD, YTU fails to earn high score because of lacking 
appropriate laws, regulations, standard and guidelines 
for long-term maintenance and management. In 
LEED-ND, YTU fails to show the evidences of 
professional recognitions like as architect, landscape 
architects, and ecologists, etc. 

 
 (a) By BREEAM 

Communities, 
Total Score- 41.82 
Rating- PASS 
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(b) By CASBEE-UD, 
Total Score-1.07 

Rating- GOOD 

 

(c) By LEED-ND, 
Total Score-41 

Rating- CERTIFIED 

Figure7:YTU’s Degree of Complianceby each Tool 
 

On the other hand, BREEAM Communities and 
LEED-ND have bounded with mandatory indicators. 
In this matter, YTU fail to earn in some of those 
mandatory indicators that means YTU is totally failed 
to earn sustainability in both tools.These multi 
assessment actions demonstrate that the results by 
three tools from developed country give different 
meaning to single development of developing country 
case study. 

 

 
Figure 8: Comparison on Percentage Mean Proportion of 

Three Tools and Mean Achieved of YTU in Three Sustainable 
Dimensions 

3)  Comparisons:  To adjust the sustainable university 
campus, the content analysis of three tools and YTU 
achievements in sustainabilitywerecompared. 
According to the content analysis of three tools, their 
mean proportion is not balanced among three 
sustainable dimensions. As shown in Fig. 8, the most 
targeted is environment, the second is society and 

economy is the least. Contrasting, YTU campus has 
the most achievements in society and then 
environment and economic indicators. The gap 
between mean proportion of three tools and YTU 
achievements has seen large amount in environment 
indicators that means YTU has commonly weak in 
this area by three tools. Other results shown in Fig. 9 
indicate that YTU campus could be performed across 
all nine categories noticeably. The gaps between are 
seen large only in building, environment, 
infrastructure, and resources and energy categories. In 
other categories, YTU campus can earn more than 
half of three tools mean proportion. 

 
Figure 9: Comparison on Percentage Mean Proportion of 
Three Tools and Mean Achieved of YTU in Sustainability 

Categories 
 
4)  Discussions:  Finally, YTU sustainability can 

be pointed out by means of common strengths and 
weakness performed in three tools as summarized in 
Table 3. Across three sustainable dimensions, YTU 
earns fair enough in society and economic but it fails 
to earn high score in environment. The significant 
strengths are highlight in mitigation of heat island 
effect by a lot of open space and green space, housing 
provision and daily life convenience of the residences 
and job proximity benefiting not only within the 
campus but also to the region. One more strength also 
shows in the formation of the urban context and 
scenery along scenic axes by providing recreational 
facilities, parks and gardens interlinking green 
network and walk able shaded corridor network. 

 
 

Table 3 
Major Strengths and Weaknesses of YTU’s Sustainability by Three Tools 
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The significant weaknesses are found in physical 
infrastructure management, waste treatment system, 
energy strategy, environmental management and 
monitoring and disaster risk assessment and 
management. As a building sector, there is no 
evidence showing that can be labelling as sustainable 
building and/ or green building. For a university 
campus, the important factor like as universal design 
is also missing out to be accessible for disable person. 
Even though there have some commitments on 
persuading sustainability, it is still poor and failed to 
earn high sustainability certification according to lack 
of background law, regulations, guidelines and 
standards. 
This research demonstrated to be an encouraging 
research for revealing the shortcomings of an 
assessment tool and providing ideas for future 
improvements of the university campus. To promote 
of the sustainability of the campus, YTU urgently 
needs to set related guidelines for campus 
development, strategy for reduction of disaster risk, 
energy usage and natural resources conservation 
within the campus from the long term 
perspective.Several researches and projects can be 
conducted by means of students and researchers to 
pave a way to sustainability. To cite here, there are 
sustainable related projects like as waste treatment, 
water treatment, renewable energy and disaster 
management projects. The benefits of being 
sustainable university campus will lead in enabling 
communities to develop more sustainable ways of 
living and working. 

 
CONCLUSIONS 

 

This paper presents the content analysis on three 
selected tools which shows that every tool has their 
own priority leading unbalance among three 
sustainable dimensions and does not been well 
distributed enough across the nine sustainable 
categories. There is no perfect tool to assess the 
university campus from developing country by 
showing the different evaluation results on single 
development, YTU campus. From the point of 
evaluation results, BREEAM Communities and 
LEED-ND state the sustainability of YTU campus as 
a pass rating but the final results mean that YTU is 
totally failed to earn sustainability according to their 
mandatory system. CASBEE-UD gives good 
certification on YTU campus. However, the common 
strengths and weaknesses of YTU in three tools could 
be drawn out in order to justify of YTU sustainability. 
The contents analysis and evaluation reflection in 
case study practice proved to be an encouraging 
research for revealing the shortcomings of an 
assessment tool and providing ideas for future 
improvements of the university campus. To line on 
the sustainability path of way, it is critically 
important in developing country university campus to 
set related guidelines and ordinances for long term 
perspective following by sustainable practices and 
lifestyle. There can be promoted by encouraging 
students and researchers to undertake sustainable 
related projects that will enhance the biophysical, 
social and economic environment of their university. 
The leading of the university as a sustainable campus 
would also bring the benefits of communities to 
develop more sustainable ways of lifestyle and 
adaptingclimate change and environmental challenges. 
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