
International Journal of Advances in Mechanical and Civil Engineering, ISSN: 2394-2827 Volume-5, Issue-3, Jun.-2018 
http://iraj.in 

Application of Green Buildings Technology in Jordan – A Survey 
 

77 

APPLICATION OF GREEN BUILDINGS TECHNOLOGY IN 
JORDAN – A SURVEY 

 
1GHALEB Y. ABBASI, 2MAHER N. AL-MARJI 

 
Department of Industrial Engineering The University of Jordan Amman Jordan 

Department of Civil Engineering The University of Jordan Amman Jordan 
E-mail: 1abbasi@ju.edu.jo, 2mah.marji@gmail.com 

 
 
Abstract- This research focused on the applicability of applying green buildings to Jordan. A survey was distributed to one 
hundred forty-three companies working in the 1st and 2nd Grade Contracting Companies, Consulting Engineering Offices 
and Project Management Companies to assess this.  Analysis showed that 67.1% have general knowledge regarding green 
buildings, while only 30.1% of the respondents have a practical experience in green projects. 
Testing of hypothesizes showed that education level played a major role in determining the awareness level of respondent 
toward initial and lifecycle costs of green buildings. Furthermore, respondents with different experience had different 
attitudes toward economic factors. On the other hand, other demographic characteristics such as type of company had no 
effect on their perspective toward green building. 
More awareness for the concept and benefits of green buildings as a priority by the Public Sector is required.  The 
development of plans for national strategy to promote and encourage green building technology due of its environmental 
and economic benefits on the long term is required. 
 
Index Terms- Green building, Sustainability, Jordan. 
 
I. INTRODUCTION 
 
The world is suffering from non- renewable 
resources shortage and increase in pollution rates 
with many side effects, at the time many industries 
are consuming significant amounts of non- 
renewable energy and producing massive amounts of 
waste (Neto et al., 2017). Furthermore, energy prices 
reform politics have been confronted with political, 
economic and social setbacks and challenges in 
implementing countries, leaving outcomes of the 
energy pricing unclear (Moshiri, 2015). On other 
hand, water resources, approximately around (1.2) 
billion people live in areas subsidiary to sharp year-
round water scarcity (Hoekstra et al., 2012). 
 
However, the global reliance on non-renewable 
resources may still exist; but, the wish to apply the 
environmental sustainability is the main key driver 
behind the sustainable development concept by 
applying Green Buildings (GB) to control finite 
resources consumption with healthier environment 
for living (Mao, et al., 2009). Thereby, developing 
green buildings is an important strategic plan to 
recognize the sustainable development, save energy 
and water and protecting the environment (Liu et al., 
2014). The economic plan of the green buildings has 
been placed on the idea of getting the best 
environmental efficiency with minimum construction 
and operation cost for buildings (Bansal et al, 2015).  
Construction, in modern cities, in specific has 
negative impact on the human and environment life 
from the clearing the natural spaces for building sites 
to using the fossil fuels for operation. However, the 

global reliance on non-renewable resources may still 
exist; but, the wish to apply the environmental 
sustainability is the main key driver of appearing the 
sustainable development concept by applying Green 
Buildings to minimize these effects and control finite 
resources consumption with healthier environment 
for living. 
 
Thereby, green buildings construction is an 
important strategic plan to recognize the sustainable 
development, save energy and water, and protect the 
environment (Liu et al., 2014). The economic plan of 
the green buildings has been placed on the idea of 
getting the best environmental efficiency with 
minimum construction and operation cost for 
buildings (Bansal et al, 2015). In addition, green 
buildings have positive financial benefits for 
country's budget by utilizing the free renewable 
resources such as "sunlight, wind, water…etc" on the 
long run instead of buying or extraction of the non- 
renewable resources (Kats et al., 2003). 
There are different definitions for green buildings 
and what it entails and mean. Kibert (2008) defines 
green buildings (sustainable buildings) as “the 
facilities which are the outcomes of sustainable 
construction for promoting occupant health and 
resource efficiency, minimizing the impacts of the 
built environment on the natural ecology system". 
On other hand, “Green building is a comprehensive 
small project which has minimal impact on nature 
and human life by utilizing the natural resources 
wisely throughout the building's lifecycle starting 
with design, planning, construction, operation, 
maintenance and demolition” (Tam 2013). 
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Moreover, the financial costs and benefits that 
accompany the implementation of sustainable 
strategies in the construction stage are key factors 
when determining an owner’s willingness to build 
green (Bond, 2010). Actually, green buildings have 
many financial advantages more than the traditional 
buildings have (Hwang and Tan, 2010). Gluch et al. 
(2009) stated that the organizations can develop their 
performance by focusing on three advantages of the 
green business: acquisition, assimilation, and 
transformation. More specific examples are water 
and energy savings, indoor environmental quality, 
reduced waste, a decrease in operation and 
maintenance costs.  
Therefore, the development of the sustainable 
concept is an endeavour of all countries either 
developing or developed such as Jordan. Jordan, as a 
developing country mainly depended on energy 
imports to fill the necessity for social and economic 
growth. 
 
Currently there is a lack of green buildings research 
in Jordan especially in the construction sector that is 
under pressure to meet the rapidly growing demand 
for housing and commercial space.  Consequently 
Jordan had to find new trends to control the scarce 
resources consumption and the environmental 
pollution which resulted by the existing sectors in 
order to promote economic development and find 
better and healthy environment life for nation.  
This research is part of a MSc. Thesis that aimed to 
raise the awareness and importance of applying the 
sustainable buildings and contribute to a better 
understanding of the application of green buildings 
in Jordan  
 
II. METHODOLOGY 
 
This study adopted a mixed research approach which 
is a combination of quantitative and qualitative 
methods to collect the information required. Where, 
quantitative method applied by conducting 
questionnaire while qualitative methods applied by 
conducting case study.   
 
A questionnaire was designed to assess the 
applicability of green buildings in Jordan and capture 
the main factors affecting awareness, economic and 
environmental aspects and factor related to cost for 
the green buildings in Jordan. The questionnaire 
targeted engineers working in construction 
companies selected based on their diverse 
backgrounds, professional experiences in the 
construction field, while the part of the economic 
awareness of green buildings will be specified for 
only who has an experience in the green projects. 

According to the Jordanian Construction Contractors 
Association (2016) and Jordan Engineers 
Association Annual Reports (2015) there are (267) 
companies classified as 1st and 2nd Grade Contracting 
Companies, Consulting Engineering Offices and 
Project Management Companies, hence, the relative 
required sample size was (140) according to the 
following equation by  Dillman (2007): 

 
Ns = [(Np) (p) (1− p)]/ [(Np −1) (B/C) ² + (p) (1− p)] 
 
Where: 

 
 
III. DATA ANALYSIS 
 
3.1. General Information 
The nature of the respondent’s companies business 
varied; (28%) are Contracting-1st Grade, (16.1%) are 
Contracting-2nd Grade, (40.6%) are Consulting 
Engineers – Engineering Offices and (15.4%) are 
Project Management.  
 
Regarding experience, (4.8%) of respondents have 
less than one-year experience, (18.2%) have (1-5) 
years of experience, (37.1%) have (6-10) years of 
experience, (21.6%) have (11-20) years of 
experience, (15.4%) have (21-30) years of experience 
and only (2.8%) have more than 20 years of 
experience.  
 
As mentioned above frequencies and percentage were 
used to investigate general awareness of green 
buildings. The results showed that (67.1%) of 
respondents have a knowledge about green building  
As to knowledge about green buildings; (20.8%) of 
respondents gained the knowledge by attending 
workshops and training courses, (17.7%) from 
educational curriculum, (17.7%) from daily 
newspaper, (21.8%) from social media, (19.8%) from 
conferences or Seminars, and only (2.2%) from 
books.   (87.5%) have information about the 
Jordanian Building Codes, with (44.8%) knowing 
who prepares it.  
 
The measure is reliable if the value of Cronbachs’ 
Alpha Coefficient equals or exceeds 70% (Cronbach 
& Shavelson, 2004).  The value of Cronbachs’ Alpha 
Coefficient for each variable ranged from 0.708 to 
0.857.  
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3.2. Descriptive Analysis 
Result showed that the standard deviation of all 
study’s items is reasonable. These results indicated 
that variations of respondents’ attitude related to 
study’s items are relatively low. This is a good 
indication and demonstrated relatively high 
agreement between quantity surveyors. Furthermore, 
the mean of all items were more than three which 
meant that respondent’s attitude toward study items 
were moderate. These results indicated that most 
respondents have a good awareness regarding factors 
that affected green building implementation. 
3.3. Testing of Hypothesis 
Hypothesis (1): Regarding the Education Level: 
Participants with different education level have no 
differences in their answers to awareness items, 
economic and environment items and factor related 
to cost.  ANOVA test results pointed out that 
respondents with different education level had 
different attitude toward green buildings with true 
environmental performance which might help 
protect the environment and buildings in Jordan 
should go greener. Furthermore, respondents with 
different education level had differences in attitude 
toward Initial cost and lifecycle cost.  According to 
Tukey test results the mean values were significantly 
different and tend to increase in BSc and MSc 
degrees. 
 
Hypothesis (2): Regarding the Nature of 
Company’s Business: Companies with different 
nature have no differences in their answers toward 
Awareness items, economic and environment items 
and factor related to cost. The result of ANOVA test 
pointed out companies with different nature had no 
different attitude toward Awareness, economic and 
environment items, and factors related to cost. 
 
Hypothesis (3): Regarding the Work Department: 
Participants with different department work have no 
differences in their answers toward Awareness items, 
economic and environment items and factor related 
to cost. ANOVA test results pointed out that 
respondents who work on different department had 
no differences in attitude toward Awareness, 
economic and environment items, and factor related 
to cost. 
 
Hypothesis (4): Regarding to Working 
Experience: Participants with different experience 
have no differences in their answers toward 
Awareness items, economic and environment items 
and factor related to cost.  The result of ANOVA 
test revealed that respondents with different 
experience had different attitudes toward economic 
factors which meant that environmental impacts 
should be considered when measuring economic 

performance of green buildings.  According to Tukey 
test, mean values are significantly different and tend 
to increase in respondent’s attitudes that have an 
experience between 11 to 20 years. 
IV. CASE STUDY  
 
A comparison of the initial cost, energy saving, and 
water saving between a green building and another 
traditional building with approximate total area of 
8,500 m² each was conducted. These were the “Izzat 
Marji Group Headquarters Offices (2017)” and 
“Orange headquarters Offices” at the Abdali 
Boulevard (2016.) 
The initial cost of the green building and the 
commercial conventional building for the Skeleton 
and Excavation works was estimated at 330 USD/m² 
compared with 250 USD/m² for the traditional 
building.  
Finding indicated that the initial cost of the green 
building compared to a conventional one is higher 
with (35-50) % for a five Star rating building 
excluding the design fee, land price and finishing 
items, which puts many people off. 
Jordanian construction parties have very limited 
knowledge and experience regarding the green 
building concepts according to the survey result; 
which might explain the increase in time, 
administration, overheads, personnel and reduction 
in productivity. Also, this does not encourage 
investors and stakeholders to invest in the green 
buildings. On other hand, in time while the initial 
cost of the green building is higher, the maintenance 
and operation cost over the long-term will be 
minimal compared with the conventional building's 
expenses. 
Moreover, the increase in the efficiency and 
performance of the green buildings leads that the 
green building is more cost effective for long-term. 
However, because of these higher initial costs and 
other barriers such as behavioural barriers, 
regulatory barriers and knowledge barriers, uptake is 
still low in many countries, including Jordan. 
Green building concept of saving the energy came 
primarily from reduced energy purchases and 
secondarily from reduced the peak demand on 
energy. Furthermore, For the commercial building, 
the cost of greening the energy per meter square 
around (41.2 JD/ m²), on other hand the saving per 
meter square per year is around 6.47 JD – 7.65) JD/ 
m², with total (55,000 – 65,000 JD) saving per year 
will encourage the stockholders of re-thinking about 
utilizing the green buildings. This is an example of 
what economic benefits result from using green 
buildings instead of the conventional green building 
concept of saving the energy came primarily from 
reduced energy purchases and secondarily from 
reduced the peak demand on energy.  
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Annual water saving by the green building during 
the operation stage was about 2,600 mᵌ with total 
savings about 7,500 USD, which gave an indication 
that the water is approximately 47% less than the 
conventional buildings. The greening cost for the 
commercial buildings was 70,500 USD, on average 
8.29 USD/m², while for green buildings the average 
annual consumption per m² was 1 USD/m²/Year and 
the annual saving per m² of 0.90 USD/m²/Year. 
 
CONCLUSIONS 

 
Results of the survey showed lack of awareness in the 
green buildings sustainable design concepts, green 
building organizations, codes, and the environmental 
aspects between all parties involved in the 
construction sector in Jordan. Where 67.1% of 
respondents had general knowledge regarding green 
buildings, and only 30.1% had a working experience 
with green building projects, reflecting narrow 
limitation of knowledge within the industry.The test 
of hypothesis revealed that education level played a 
major role of determining the awareness level of 
respondent toward initial cost and lifecycle cost of 
green buildings. Furthermore, respondents with 
different experience had different attitude toward 
economic factors. On other hand, other demographic 
characteristics of respondents such as their work 
department and their companies’ nature have no 
effect on their perspective toward green 
building.Results of the case study showed that there 
are three main reasons why green buildings are not 
favoured over conventional buildings; the technology 
is new to Jordan; the design cost is high; and 
contractors are unfamiliar with the technology.  
Furthermore, results indicated that the long term- 
saving is one of the main green building's strategies, 
which could be only obtained over the full building 
lifecycle. Most of the respondents strongly agreed 
with this statement.Lack of awareness of green 
buildings advantages presented a negative impact on 
green building construction and development in 
Jordan as well as creating a gap between what should 
the construction parties do to fulfil the gap and what 
the governments look for to encourage investing in 
green buildings. The Jordan Engineering Association 
(27.1%), Universities (26.0%), and Jordan Green 
Building Council (29.2%) should be mainly involved 
in providing such an awareness. It is recommended 
to extend the awareness of green building 
construction in Jordan and promote it in the national 
plans and future building strategies. 
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