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Abstract— considering the current global emphasize on implementing sustainable development 
strategies, the role of construction sector in this regard is significant. This has resulted in proposing 
several comprehensive systems that aim at the assessment of sustainability implementation in 
buildings. These systems are based on a comprehensive investigation of sustainability aspects 
depending on a set of well-defined indicators of building performance. In the Gaza Strip, Palestine, 
no such systems are implemented. Considering the great challenges that face implementing 
sustainability principles in Gaza, these assessment systems are essentially useful to mitigate these 
challenges. Therefore, the scope of building sustainability assessment methods and their 
applicability in the Gaza Strip is discussed in this study. Considering the reality of construction 
sector in the Gaza Strip, this study suggests a preliminary framework of buildings sustainability 
assessment. This framework is practical and focuses on the fields of land, energy, water, building 
materials, and health and well-being. Implementing this framework is expected to improve the 
local building environmental performance and increase people’s awareness regarding sustainability 
application in our built environment. 

Index Terms— Buildings, sustainability, assessment, Gaza Strip.  
 
I. INTRODUCTION  
The recent decades witnessed a rapid increase 
in human population. Current estimates show 
that world population reached 7.34 billion 
compared to only 4.43 billion in 1980 [1]. This 
is related to the general improvement of health 
and living conditions. However, this puts our 
planet under great stress in terms of natural 
resources security. As our population increas-
es, our consumption of these resources in-
creases. Some of them are non-renewable such 
as fossil fuels, urban land, and some natural 
building materials. This requires consumption 
rationalization of non-renewable resources on 
one hand, and replacing them gradually by 
renewable ones on the other hand. 
The above notion has put sustainable devel-
opment at the top of the international agenda. 
The concept of sustainable development has 
been developed over time. It is clearly ex-
pressed in the famous Brundtland definition, 
which has been introduced in 1987. This defi-
nition states that sustainable development is 
“development that meets the needs of the pre-
sent without compromising the ability of fu-
ture generations to meet their own needs” [2]. 
Within this context, the role of buildings is 
significant. Buildings live for decades and 
cities live for centuries. Resources locked in 
these assets are numerous. This includes water, 
building materials, and human labour. It is 
estimated that 50% of all resources globally 

consumed goes to the construction sector [3]. 
Given that contemporary human civilisation 
depends on construction, this figure means that 
the environmental impact of urban areas is 
significant and requires several measures to 
respond to the associated challenges. 
While sustainable development encompasses 
all human activities, urban sustainability is 
considered a main component of sustainable 
development. Urban sustainability in general 
reflects the idea that a city can be managed in 
a resource-efficient manner in a way that con-
siders socioeconomic requirements of the soci-
ety. In this way, buildings that form micro 
urban environments will have the smallest 
possible ecological footprint. Buildings are 
considered as systems that have several inter-
connected sustainability aspects. These sys-
tems should be controlled and assessed to 
make the overall contribution of urban areas to 
climate change at a minimal level. On the con-
trary, absence of sustainability control and 
assessment means pollution, poor health, and 
energy scarcity. This requires a systematic 
approach to implement and control buildings 
sustainability. 
The significant impact of buildings has attract-
ed the attention of policy and decision makers. 
They proposed several agreements, measures, 
and codes of conduct to mitigate buildings 
environmental impact. One method that is 
commonly implemented in this regard is sus-
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tainability assessment of buildings. This is a 
systematic method that is used to evaluate sus-
tainability performance of buildings based on a 
set of interrelated indicators. The following 
section gives a glance on this concept. 

 
II. SUSTAINABILITY ASSESSMENT 

OF BUILDINGS 
In the last few decades, the need to assess 
buildings sustainability according to well-
defined methods has emerged. There are now-
adays several assessment methods in this re-
gard. Some of them are global ones, while 
others are customised for specific urban con-
texts. Several tools have been introduced in 
this regard to assess environmental perfor-
mance of buildings from cradle to grave. This 
means that this performance should be evalu-
ated in the construction, operation, and dispos-
al stages. This includes tools that are imple-
mented on individual building scale such as: 

 LEED: It stands for Leadership in Energy 
and Environmental Design. This method 
was developed in the USA by the U.S. 
Green Building Council (USGBC). It is 
commonly used and globally accepted. 

 BREEAM: It stands for BRE Environ-
mental Assessment Method. This method 
was developed in the UK by the Building 
Research Establishment (BRE). It is also 
commonly used and globally accepted. 

There are also tools that are implemented on a 
city level such as City Development Index and 
European Common Indicators (ECI). The 
common aim of these methods, however, is to 
protect the environment and improve health 
and well-being conditions of people. In gen-
eral, sustainability assessment may be defined 
as “applying the broad principles of sustaina-
bility to ascertain whether, and to what extent, 
various actions might advance the cause of 
sustainability” [4]. 
This covers issues related to the impact of 
buildings on our environment, eco systems, 
resources, health, social well-being, and eco-
nomic impact. A general look at these tools 
reveals their objectives, which are: 

 Reducing the negative environmental im-
pacts of city construction on the environ-
ment such as pollution. 

 Preserving the natural resources such as 
water, building materials and urban land; 
and encouraging reused and recycled re-
sources. 

 Rationalizing energy consumption and 
supporting renewable energy systems. 

 Achieving economic efficiency of the 
built environment from the cradle to the 
grave (from raw materials extraction to 
the removal stage). 

 Maintaining people’s physical and mental 
health, and considering the effect of their 
urban environment in this regard. 

 
A scoring system is followed in these methods 
to assess several sustainability aspects based 
on several indicators. If a specific building is 
deemed sustainable, this means that it: 

 Has a low negative environmental impact. 
 Includes sustainability innovative solu-
tions that rationalize the use of natural re-
sources. 

 Creates healthy communities that are via-
ble and consistent with their socioeco-
nomic context. 

As an example, BREEAM method is common-
ly used to assess green building performance. 
The system was initiated in 1990, and since 
then more than 200,000 buildings were certi-
fied [5].  BREEAM assessment method is 
based on sustainable buildings best practices 
reflected in several indicators. These indicators 
are categorised in several fields that investi-
gates issues such as energy and water use in 
the building, health and well-being of building 
users, pollution, transportation, building mate-
rials and waste, and building management. The 
assessment is based on field visits carried out 
by experts to establish a comprehensive per-
spective about the assessed building. This is in 
addition to several documents that quantify 
building’s performance such as energy and 
water bills, building materials certificates and 
labelling, and occupants’ thermal comfort 
feedback. If the building passes this evidence-
based assessment, it is then granted a 
BREEAM certificate. 
For example, BREEAM assessment of office 
buildings is based on 10 main assessment cat-
egories as follows [6]: 
1. Building management and operation: this 

includes issues such as construction sites 
conscious management to protect the en-
vironment, and promoting sustainability 
awareness among building. 

2. Health and well-being: this includes se-
curing natural lighting and ventilation, 
provision of external views to help reduc-
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ing visual stress, avoiding monotonous in-
teriors, avoiding glare, acceptable IAQ, 
and securing thermal comfort. 

3. Energy: this includes minimising CO2 
emissions, making electricity meter visi-
ble for users, and generating significant 
amount of the required energy from re-
newable resources. 

4. Transport: this includes availability of 
public transport, and encouraging ap-
proaching the building using cycling and 
on foot. 

5. Water: this includes reducing water con-
sumption in the building by using water-
efficient installations, monitoring water 
consumption, and monitor and fix water 
leakage. 

6. Building Materials: this includes use ma-
terials that have low environmental impact 
in the different stages of building life cy-
cle, encouraging reusing materials, and 
encouraging thermal insulation using low-
embodied energy materials. 

7. Waste Management: encouraging waste 
reduction and recycling, and using finish-
ing materials that have minimum waste 
percentage. 

8. Land Use and Ecology: encouraging reus-
ing brownfields and polluted land, and the 
use of lands that have the minimum im-
pact on wildlife and biodiversity. 

9. Pollution: reducing GHGs emissions, pro-
tection of water resources in the site from 
pollution, and protection from noise pollu-
tion. 

10. Innovation: this aims to encourage the 
new ideas that satisfy implementation of 
sustainability fields as listed above. 

 
III. THE PALESTINIAN CASE 
As explained above, considering the local in-
puts of any given urban context is quite essen-
tial in sustainability assessment process. Im-
plementation of any specific tool on a global 
level usually faces several challenges related 
to the local characteristics of targeted areas 
such as climatic inputs and socioeconomic 
characteristics. Therefore, developing coun-
tries are mainly concerned with the develop-
ment of building sustainability assessment 
tools that consider their local and regional ur-
ban conditions, and the social welfare and 
economic growth of the society.  

Several countries in the Middle East have 
made advanced steps in this regard. In Saudi 
Arabia for example, the Saudi Green Building 
Council (SGBC), is in charge of developing a 
comprehensive environmental assessment 
method for buildings to suit the local environ-
mental and socioeconomic inputs [8]. In the 
UAE, Istidama program affiliated to Abu Dha-
bi Urban Planning Council (UPC) introduced 
the Pearl Rating System which aims at promot-
ing the development of sustainable buildings 
and improve people’s quality of life. 
 
In the Palestinian case, implementation of sus-
tainability principles in buildings faces several 
challenges. These mainly are: 

 The lack of public awareness regarding 
this issue, which is still considered as a 
complementary issue. 

 The persistent political instability which 
restricts the strategic plans of urban de-
velopment. 

 The limited technical capacity of the con-
cerned stakeholders. 

 The absence of technical codes that pro-
vide the required assessment benchmark-
ing, and the absence legal frameworks that 
ensure applicability of these assessment 
tools. The Palestinian Authority has de-
veloped the Palestinian Energy Efficient 
Building Code several years ago [7]. 
However, it has not been adopted and put 
into practice.  

A general look at the Gaza Strip, our case in 
this study, reveals a general absence of sus-
tainability implementation in building design 
and construction. Several shortcomings could 
be observed in this regard. This includes im-
proper treatment of waste building materials, 
absence of any selection criteria of green 
building materials, recession of green areas as 
a result of urban sprawl, and the absence of 
enforced energy efficiency measures such as 
thermal insulation. However, some individual 
practices form a great opportunity that should 
be invested to establish a base that helps pro-
moting sustainable practices in building c. This 
includes the use of solar thermal energy for 
domestic water heating, the growing PV mar-
ket for domestic and public buildings, and the 
use of thermal insulation. 
One way to promote the use of sustainable 
principles in building design and construction 
is the establishment of a proper sustainability 



IEC-2016/ Omar S. Asfour  

6th International Engineering Conference on Energy-Efficient Buildings | Islamic University of Gaza 106   

assessment method that considers Gaza condi-
tions. This forms an incentive to implement 
these principles on a wider framework. The 
main characteristics of the proposed method 
are: 

 To include the most important sustainabil-
ity aspects as deemed by the local con-
sultants. 

 To be applicable considering Gaza condi-
tions, especially the blockade. 

 To be implemented incrementally. The au-
thor suggests that is firstly implemented 
on public buildings to help increasing 
public awareness regarding sustainable 
practices in buildings and to overcome the 
economic restrictions. 

As explained in the previous section, such 
method helps assessing several sustainability 
aspects of buildings according to well-defined 
indicators. To determine at the most important 
sustainability aspects in the case of the Gaza 
Strip, local sustainability specialists were con-
sulted using a structured interview form. Eight 
specialists were asked to select the most im-
portant ten sustainability assessment criteria 
that are appropriate for the public building in 
the Gaza Strip. BREEAM assessment method 
for office buildings [6] was used as a base for 
the selection process, where 24 assessment 
criteria were questioned. Table 1 shows the 
obtained results in this regard. 

 
Table 1: The different proposed aspects of building sustainability assessment aspects in the Gaza 

Strip and their importance according to the consulted experts 

Theme Assessment Criteria 
Re-

spons-
es (%) 

1. Land and 
Site 

1.1 Reusing brownfields for urban development 38 
1.2 Integration with nature 63 
1.3 Direct relationship with public transportation 25 
1.4 Good planning for walkability 63 
1.5 Good planning for cycling 25 
1.6 Selection of sites that have minimum impact of wildlife 25 
1.7 Construction with high density 13 
1.8 Protection of pollution 38 
1.9 Protection of on-site water resources from pollution 25 

2. Energy 
and Water 

2.1 Using solar energy for water heating and electricity gener-
ation 

63 

2.2 Thermal insulation 63 
2.3 The use of water-efficient installations 38 
2.4 Promoting building operation best practices among users 63 
2.5 Proper treatment of water leakage 38 
2.6 Energy metering using an exposed metering system 13 
2.7 Water metering using an exposed metering system 13 

3. Materials 

3.1 Proper deposal of construction waste materials 38 
3.2 Using reused and recycled building materials 75 
3.3 Using low-environmental impact materials 75 
3.4 Reducing waste through conscious use of finishing materials  0 

4. Health 
and Well-
being 

4.1 Securing thermal comfort 75 
4.2 Sufficient natural lighting & ventilation 88 
4.3 The control of IAQ 38 
4.4 The control of CO2 emissions 25 

 
Table 2 shows the short-listed sustainability 
assessment criteria that were nominated by 
majority of the interviewed local sustainability 
consultants. These criteria fall within four cat-
egories, with more emphasize given to the 

issues of energy, water, and building materials. 
It also shows the possibility to give some is-
sues a special importance through using multi-
pliers to control scoring weight. In general, the 
issues arrived at are quite reasonable and real-
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istic considering Gaza conditions and technical 
capacity.  
However, this preliminary assessment method 
is required to be expanded to a comprehensive 
assessment framework. This requires further 
investigation based on an appropriate method-
ology. One commonly used approach in this 
regard is Delphi approach. This is commonly 
used in sustainability studies [10, 11]. It is 
generally a structured technique that helps 
decision making in the complex problems. 
Taking sustainability assessment as a case, 
assessment aspects could be realised and cate-
gorised using this approach to create problem 
hierarchy. This takes a collective nature, where 
several experts gather to answer several ques-
tionnaires in two or more rounds managed by a 

facilitator [12]. This creates interactive discus-
sion environment, which is believed to give 
better results. This also could help specifying-
some proper reference values for this assess-
ment: 

 Percentage of energy savings as a result of 
using solar energy. 

 Percentage of water savings as a result of 
using water efficient installations. 

 Amount of reused and recycled materials 
that should be used as a percentage of the 
whole building. 

 What is the required eco labelling of 
building materials? 

 What are the required U-values of build-
ing envelope elements? 

Table 2: A proposed preliminary assessment framework of buildings sustainability in the Gaza 
Strip 

Theme Assessment Criteria Score 
(1-10) 

Multiplier 
(1-3) Total 

1. Land 
and Site 

1.1 Integration with nature ….. ….. ….. 
1.2 Good planning for walkability ….. ….. ….. 

2. Energy 
and Water 

2.1 Using solar energy for water heating and electric-
ity generation ….. ….. ….. 

2.2 Thermal insulation ….. ….. ….. 
2.3 Promoting building operation best practices 
among users ….. ….. ….. 

3. Materi-
als 

3.1 Using reused and recycled building materials ….. ….. ….. 
3.2 Using low-environmental impact materials ….. ….. ….. 

4. Health 
and Well-
being 

4.1 Securing thermal comfort ….. ….. ….. 
4.2 Sufficient natural lighting & ventilation ….. ….. ….. 

Total (%) ….. 
 
IV. CONCLUSION 
Sustainability has become a community basic 
need imposed by the climatic and economic 
challenges. In this regard, promotion of the 
principles of sustainable architecture is an es-
sential requirement of the development pro-
cess. It is not limited to developed countries, 
but should also be considered in the develop-
ing ones. These countries are expected to be 
the first to suffer from the problems of energy 
depletion, pollution and climate change. One 
way to mitigate the diverse effect of these 
problems is to adopt a practical method for 
sustainability assessment in buildings.  
A general look at the Palestinian reality reveals 
the absence of several essential sustainability 
practices in building design and construction. 

There is also a need to develop technical 
standards and regulatory frameworks in this 
regard. This requires a hard work in this area, 
which should be phased and prioritised. Ener-
gy and water efficiency issues may be given 
priority considering their great shortage. In this 
regard, the study proposed a preliminary build-
ing sustainability assessment framework that 
considers the most essential sustainability as-
pects considering the Palestinian case. In addi-
tion to energy and water efficiency measures, 
the assessment framework includes the issues 
of the use of reused and recycled building ma-
terials, improving thermal comfort conditions 
of building occupants, integrating our built 
environment with nature.  
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Some additional measures to promote sustain-
ability in the Palestinian architecture are: 

 To organise awareness campaigns to pro-
mote sustainable practices in buildings. 

 To organise training courses to give the 
concerned stakeholders the required 
knowledge concerning sustainability as-
sessment. 

 To develop the required technical infra-
structure in the field of buildings sustain-
ability including standards and legisla-
tions. The Palestinian Energy Efficient 
Building Code may be revised and ex-
panded to include issues such as water, 
health, and GHGs emissions. 

 In addition, simplified guides may be in-
troduced for designers and contractors to 
make them aware of the basics of sustain-
able buildings design and assessment. 

 To include some sustainability require-
ments in building licencing process, espe-
cially for public buildings. Some issues 
are quite practical in this regard such as 
thermal insulation, and the use of solar 
energy. 

 Such measures are expected to form a good 
base for promoting buildings sustainability 
assessment in the Gaza Strip. This could also 
form a field of competition among the local 
organisations to achieve leadership in this 
unique field which has not been yet explored 
in Palestine. 
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