
Accepted Manuscript

Title: Analyzing sustainability in low-income housing projects
using system dynamics

Author: Mohamed Marzouk Shimaa Azab

PII: S0378-7788(16)31284-1
DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2016.10.034
Reference: ENB 7093

To appear in: ENB

Received date: 30-3-2016
Revised date: 15-10-2016
Accepted date: 21-10-2016

Please cite this article as: Mohamed Marzouk, Shimaa Azab, Analyzing sustainability
in low-income housing projects using system dynamics, Energy and Buildings
http://dx.doi.org/10.1016/j.enbuild.2016.10.034

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.enbuild.2016.10.034
http://dx.doi.org/10.1016/j.enbuild.2016.10.034


 

1 

 

jAnalyzing Sustainability in Low-Income Housing 
Projects using System Dynamics 
 

Mohamed Marzouk*1 and Shimaa Azab2  

 

 

 
1Professor of Construction Engineering and Management, Structural Engineering Department, 

Faculty of Engineering, Cairo University, Giza, Postal Code: 12613, Egypt, Fax: ++202- 35723486, 

Email: mm_marzouk@yahoo.com1 
2National Authority for Remote Sensing and Space Sciences (NARSS), Cairo, P.O. Box 1564, Alf 

Maskan, Postal Code: 19765, Egypt, Fax: ++202- 35723486, Email: eng_sh.azab@yahoo.com 

 

 

 

 

 

Highlights 

 
 Assessing the Life Cycle Cost of a sustainable Low-income housing. 

 Considering the dynamic nature and interactions among sustainability 

variables. 

 Assessing of economic and environmental performances of sustainable 

building materials. 

 

 

 

ABSTRACT 

Low-Income Housing (LIH) projects have a vital role in developing countries as 

they serve a large sector of society; hence, they are considered one of the most 

important projects funded by governments. The total Life-Cycle Cost (LCC) of these 

projects is incurred during the use phase, making these projects lose its economic 

aspect of sustainability. Therefore, it is important to decrease the costs of such 

projects during their life cycle, taking into consideration the available resources. This 

paper focuses on two aspects of the sustainability of building through its life cycle; 

environmental and economic. For this purpose, the methodology considers reasonable 

costs that fit LIH projects using environmentally friendly materials. The methodology 

is based on assessing the LCC of LIH projects, taking into consideration initial cost 

and operation costs. The paper focuses on green-building materials with minimal cost, 

corresponding to the maximum number of points awarded under the Leadership in 

Energy and Environmental Design (LEED) rating system. This methodology is 

developed through the formulation of the System Dynamics (SD) model using a 

STELLA software package. The proposed model is capable of considering the 

dynamic nature and interactions among major variables affecting the assessment of 

economic and environmental performances of selected green materials. The proposed 

assessment methodology helps the decision makers in governmental housing 
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