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ABSTRACT 

 
Green building concept has drawn more attention to the world as the awareness of protecting the environment continuous to rise. As 

Malaysia going through 10th Malaysia Plan (MP10 - 2011-2015), one of the MP’s mission thrust is to improve standard and sustainability 

of quality of life. Thus, the health sector transformation highlights several physical development projects to be carried out such as to build 

new facilities (hospitals, health clinics and upgrading of existing dilapidated facilities). In order for public hospital to become sustainable 
in the long term, the study on green public healthcare building needs to be started from scratch. 130 questionnaires were distributed to the 

design team of public healthcare project. The design team are from Public Work Department (PWD) Malaysia consisted of architects, civil 

engineers, structure engineers, mechanical engineers and electrical engineers who are responsible for planning and designing public 
healthcare. The survey is conducted to investigate contextually rich descriptions about the nature and variables of green elements for 

public healthcare buildings. In relation to the green building principles, several elements have been identified in term of determining the 

concept of green healthcare. The data is analysed based on the importance of elements for green public healthcare building using a 

statistical analysis technique. The elements of green hospital building integrate with variety of strategies during design, construction and 

building operation.  As the results, the study shows the most intensity of concern for green elements towards public healthcare in 
Malaysia. 
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INTRODUCTION 
 

Malaysia is located in Southeast Asia, 

internationally bordered by Thailand in the north and 

Singapore in the south. It is divided into two separate 

parts by the South China Sea, Peninsula Malaysia 

(West Malaysia) and East Malaysia on Borneo 

Island. They comprise of 13 states and 3 federal 

territories. Malaysia has an equatorial tropical 

climate. Basically it is hot and wet all year round. 

From October to February, it has the north east 

monsoon which washes over East Malaysia and the 

east coast of Peninsular Malaysia. Flooding during 

this time of the year is a common occurrence. From 

April to October, it has the south west monsoon. The 

areas most affected by this monsoon rain include 

Kuala Lumpur (also known as KL is the national 

capital of Malaysia) and the southern region of 

Peninsula Malaysia. Even though, there is a lot of 

wet weather in this country, it is characterized by 

brief intense showers which ultimately give way to a 

bright and sunny afternoon. Malaysia signed the Rio 

Convention on Biological Diversity on 12 June 

1993, and became a party to the convention on 24 

June 1994. It has subsequently produced a National 

Biodiversity Strategy and Action Plan, which was 

received by the convention on 16 April 1998 [2].
 

Since independence, Malaysia has had one of 

the best economic records in Asia, with GDP 

growing at an average 6.5% per annum for almost 50 

years. The economy has traditionally been fuelled by 

its natural resources, but is expanding in the sectors 

of science, tourism, commerce and others.  Today, 

Malaysia has a newly industrialized market 

economy, ranked third largest in Southeast Asia and 

29
th

 largest in the world [18].  The well-known 

vision 2020 introduced by the previous Prime 

Minister, set a target for the nation to be a developed 
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country in the Asia region by the year 2020 (Prime 

Minister).  

With the aging of the world’s population, along 

with the direct and indirect effects of urbanization, 

globalization and climate change, the health status of 

persons living in developing economies is 

disproportionately affected (The World Health 

Organization Report 2008). The need for a different 

paradigm for health promotion and sustainability in 

low and middle-income countries is required to 

avoid a situation where ―politics and finance trump 

public health every time [8].  

The World Bank lists 144 countries as 

―developing nations, each with its own distinct 

levels of gross national income per capita, quality of 

life, level of industrialization and human 

development index [17]. Malaysia is classified as 

Upper-middle-income economies for East Asia & 

Pacific region according to World Bank, list of 

economies July 2014. [17]. 

Third Malaysian Plan (3MP - 1976-1980) has 

first developed the intention for environment and 

sustainability in Malaysia. The first step taken to 

preserve the natural heritage was by look into the 

impact of population growth and industrialization 

(Government of Malaysia, 1976). Then by the Fifth 

Malaysian Plan (5Mp - 1986-1990), environmental 

protection was already a key factor in the national 

development plan. During this period of time the 

government enacted two important legislation that is 

Environmental Quality Act 1974 (EQA) and later the 

Environmental Impact Assessment introduced in 

1988 amended to EQA to become a valuable tool to 

protect resources and restructure the negative 

consequences of development [6]  

During the Eighth Plan period (8MP-2001-

2005), the incorporation of environmental 

considerations into planning and development was 

intensified. This enabled a more integrated and 

holistic management of the environment and natural 

resources. According to the Ninth Malaysian Plan 

(2006-2010), sustainable development in Malaysia 

has always been considered adequately. The effort to 

promote sustainable development resulted in 

Malaysia being ranked 38 among 146 countries 

worldwide and second in Asia with regard to 

environmental sustainability. In addition, an 

Environmental Performance Index Study ranked 

Malaysia 9
th

 among 133 countries in terms of efforts 

taken to reduce environmental stress on human 

health and in protecting ecosystem vitality [10]. The 

commercial sector accounts for approximately 32% 

of total energy consumption in Malaysia [13]. The 

majority of the equipment in a commercial building 

(i.e. a hospital, office, supermarket, etc) is operated 

by motors or a motor-driven system. It was reported 

that approximately 31-75% of total energy is 

consumed by electrical motors for a few selected 

countries around the world [13].  

 

2. Objectives: 

To investigate the basic elements of green 

hospital building from Malaysian perspective.    

 

3. Green Healthcare initiative and Methods: 

Several rating systems for evaluating 

environmental performance of healthcare building 

are currently available and actively in practice 

around the world. The growth in the utilization of 

environmental performance assessment methods for 

construction industry has contributed to sustainable 

practices in various stages of building performance. 

Initiatives on sustainable buildings are currently 

vigorously pursued throughout the world. Recently, 

Malaysian government with both parties; private 

sector and non-governmental organisation (NGO) 

are actively trying to develop tools and systems to 

encourage the practice of green building by 

populace. Green assessment system always portray 

several important criteria need to be evaluated in 

achieving green objectives. However, the 

perspectives and practices are varies among nations. 

Over the last 4 decades, the concept of sustainable 

development has emerged in response to 

environmental and economic crises related to the 

consumption of non-renewable resources.  

In the 1970’s the concepts of ―sustainability 

and ―sustainable development emerged as a result 

of the tensions between economic development and 

environmental protection [15]. In 1972 the United 

Nation’s Conference on the Human Environment 

addressed the apparent competing demands of 

economic growth and environmental security while 

acknowledging their interconnectedness [1]. With 

the publication “Our Common Future” (World 

commission on environment and development, 

1987), sustainability became the focus of a major 

worldwide discussion. Taking a cue from “Our 

Common Future”, there has been the tendency to 

broaden the concept of sustainability. For example, 

in the run up to the Johannesburg World Summit on 

sustainable development, the UN secretary general 

wrote, “Sustainable development rests on three 

pillars: economic growth, social progress and 

protection of the environment and natural 

resources”. However, the environmental view by 

defining sustainability as the use of a broader set of 

criteria used in evaluating different development 

options, while including the intrinsic value of the 

nature.  

The role of government agency in defining and 

addressing the issue of sustainability from a public 

health perspective varies among nations and is 

dependent on multiple factors. 

In an editorial on the health concerns of the 

Asia-Pacific Region, Low [9] noted that public 

health efforts currently have reached a crossroads. 

Two current major approaches focus on acute 

infectious diseases and behavioral factors associated 

with morbidity and mortality. While he did not use 
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the term ―sustainability, he suggested that the 

research priorities need to expand to include the 

concepts of justice, equity, human security, 

environmental and social health factors and 

community development. He challenged public 

health researchers to collaborate with 

interdisciplinary professionals, policy makers and 

community advocates to improve quality of life and 

address current unmet needs. Yet the determination 

of a plan to address sustainability from multiple 

cultural and social global perspectives remains 

elusive.  

The discussion on sustainable hospital building, 

adapted from the existing literature, will provide the 

basis and area on which practical green practices in 

the hospital industry can be identified. Defining it 

will provide concrete areas to focus on. 

The following are the 11 elements that The 

Green Guide [7] used to assess the top green hospital 

candidates in United State. These elements are used 

in this study in order to obtain the opinion from 

Malaysian perspective.  

1) Siting: hospital must be sited with 

consideration for alternative transportation, storm 

water management, urban redevelopment and 

reducing any impact on the surrounding environment 

2) Water efficiency: hospital must be water-

efficient, taking advantage of landscaping, water use 

reduction and innovative waste water use  

3) Energy and air pollution: reduce energy 

consumption and atmospheric pollution, including 

chlorofluorocarbon (CFC) reductions, renewable 

energy, reduced energy consumption, green power 

and reducing ozone 

4) Materials and resources: hospital use 

recycled building materials and resources (such as 

water), local materials or certified wood 

5) Indoor environmental quality: improve 

indoor air quality through increased ventilation and 

incorporating low-VOC paints, adhesives and 

materials to avoid offgassing of formaldehyde, 

toluene and other carcinogenic compounds. Hospital 

must create comfort 

6) Green education: training staff in waste 

reduction, toxics reduction and recycling 

7) Procurement: seek out recycled paper, 

water-efficient laundering, energy-efficient 

equipment or other green products 

8) Contaminants: reduction of toxics such as 

mercury and PVC (which can leach toxic plasticizers 

into fluids in IV drip bags and tubing) 

9) Green cleaning: use cleaning products that 

do not release hazardous chemicals 

10) Waste reduction: segregate medical waste 

and to reduce, re-use and recycle general waste and 

furniture and equipment that are no longer needed 

11) Healing gardens: healing gardens where 

patients, staff and visitors can reflect, relieve stress 

and reconnect with nature. green roofs. The 

landscaping use native plants, which reduce water 

consumption and the use of pesticides 

 

3.1. Methodology: 

Basic elements of green buildings are identified 

according to literature search and green guide (green 

guide, 2012). Questionnaire survey has been 

conducted to identify the list of element that is 

deemed important in ranking the green element for 

healthcare building development. Degree of 

importance of each element is determined to get rich 

data. Likert scale are used to obtain rich data. 

Statistical software package is used for statistical 

analysis. 11 elements are reached the design team of 

hospital building through survey form. In order to be 

able to select the appropriate method of analysis, the 

level of measurement must be determined. Ordinal 

scale was used in this research.  The detail elements 

are prepared and asked to the designer to see the 

importance of each element. There are; 1. Siting, 2. 

Water efficiency, 3. Energy and air pollution, 4. 

Materials and resources, 5. Indoor environmental 

quality,  6. Green education, 7. Procurement,   8. 

Contaminants, 9. Green cleaning, 10. Waste 

reduction and 11. Healing gardens 

 

3.2 Result: 

A total of 130 questionnaires were sent out to 

design team of hospital building in Malaysia. This is 

the sample size selected for the population of design 

team involved in public hospital building. 79 

responses were received out of the total of 130 sent 

out, which translates to a response rate of 61%. The 

acceptable useable response rate using a self-

administered questionnaire is normally about 25% to 

35% (Fellow and Liu, 2003).  Demographic 

characteristics of the participants in this study are 

shown in Table 1. 

In this study, 17.7 % of respondents were 

architects, 22.8% were Civil engineer, 21.5% were 

structural and electrical engineer respectively and 

16.5% was mechanical engineer. The descriptive 

analysis was used for the demographic 

characteristics analysis of the respondents. The 

gender and age group of the respondents are 

presented in Table 1. The male respondents are 

60.7% and female are 39.3% (Figure 1). The ages of 

respondents are from 21-year old until above 51 

years. Figure 2 shown that indoor environmental 

quality (IEQ) is the most important element for 

green healthcare for overall result. Mainly for 

architect, it is obviously shown how important the 

IEQ element to the green public healthcare concept, 

while the least element was the material and 

resources. Civil engineers chose siting as the most 

important element and the material and resource as 

the least important element for a green healthcare 

concept. Structural engineer agreed that energy and 

air pollution element give higher influence for 

development of green healthcare than material and 

resources and green cleaning in development of 
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green hospital building. Mechanical and electrical 

engineer agreed indoor environmental quality (IEQ) 

is the most important element. In overall result, it 

shows that material and resources is the least 

important element for green healthcare development. 

Table 2 shows the ranking of each element for green 

public healthcare building. The overall result shows 

the IEQ has chosen as the first ranking, followed by 

siting and energy elements. The last rank has gone to 

materials and resources elements. Proper 

development and operation of building projects, such 

as hospital building, can contribute significantly to 

the success of sustainable development. A 

questionnaire survey was prepared to elite the 

important element that affects the green concept of 

healthcare building. The mean values of the criteria 

were estimated. There are elements that were found 

very important and less important in this study. 

Detail study need to be undertaken to recognize the 

pros and cons for each element and factors 

influencing the selection. 

 
Table 1: Demographic Characteristics of the respondent. 

No Design Team 
Total 
respondent 

(No.) 

Gender (No.) Age (No.) 

Male Female 21-30 31-40 41-50 Above 51 

1 Architect 14 6 8 7 4 1 2 

2 Civil Engineer 18 10 8 9 4 4 1 

3 Structural Engineer 17 8 9 8 5 3 1 

4 Electrical Engineer 17 14 3 4 10 1 2 

5 Mechanical Engineer 13 10 3 5 5 1 2 

 TOTAL 79 48 31 33 28 10 8 

 

 
 

Fig. 1: Percentage of respondents’ characteristics.  

 

 
Fig. 2: Mean value for Healthcare green elements 

 
 

Table 2: The ranking of each element for green public healthcare in Malaysia. 
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Elements 

Architect Civil Engineer 
Structural 

Engineer 

Electrical 

Engineer 

Mechanical 

Engineer 
Overall 

Mea
n 

score 

Rank 
Mea
n 

score 

Rank 
Mea
n 

score 

Rank 
Mea
n 

score 

Rank 
Mea
n 

score 

Rank 
Mea
n 

score 

Rank 

1) Siting 4.28 2 4.13 1 4.14 4 4.13 2 3.84 10 4.11 2 

2) Water efficiency 4.21 3 3.86 5 4.21 2 4.00 5 3.84 10 4.02 6 

3) Energy and air 

pollution 
4.21 3 3.93 4 4.28 1 4.13 2 4.00 6 4.11 2 

4) Materials and 

resources 
3.64 11 3.60 11 3.78 10 4.00 5 4.07 4 3.81 11 

5) Indoor 

environmental quality 
4.42 1 3.80 8 4.21 2 4.26 1 4.30 1 4.19 1 

6) Green education 4.00 8 3.86 5 4.00 8 3.93 10 4.07 4 3.97 9 

7) Procurement 3.92 10 3.66 10 4.14 4 4.00 5 4.23 2 3.98 8 

8) Contaminants 4.00 8 3.86 5 4.07 6 4.13 2 4.15 3 4.04 4 

9) Green cleaning 4.14 5 3.80 8 3.78 10 4.00 5 4.00 6 3.94 10 

10) Waste reduction 4.07 7 4.06 2 4.07 6 4.00 5 4.00 6 4.04 4 

11) Healing gardens 4.14 5 4.00 3 4.00 8 3.93 10 3.92 9 4.00 7 
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