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Abstract—Recently, the UAE government endorsed the 

design and implementation of green buildings to increase 

energy efficiency. This means that construction fraternity 

would need to move from the conventional construction, i.e. 

Concrete Masonry Unit (CMU), towards sustainable 

methods such as Insulated Concrete Forms (ICF). However, 

the cost is an issue when it comes to green buildings. 

Therefore, this paper looks into a green construction 

method, i.e. insulated concrete form, and determines 

problems faced by construction industry for its 

implementation with the help of a survey. It was found out 

that changes in codes and regulations are necessary to 

integrate and encourage the use of insulated concrete 

formwork. Moreover, results also depict that less 

proportion of people had previous experiences with 

insulated concrete forms. Regardless, all respondents have 

strongly agreed that the increase in publicity of insulated 

concrete formwork, and encouraging the use of green 

materials in the United Arab Emirate (UAE) are essential to 

convince construction society to adopt such methods. 

Future research can be done on the Life Cycle Cost 

Analysis of an insulated concrete formed villa to determine 

the overall cost. This will include factors such as initial cost, 

maintenance cost, and salvage value.  
 

Index Terms—awareness, benefits, barriers, construction, 

insulated concrete forms 

 

I. INTRODUCTION 

Recently, the UAE government endorsed the design 

and implementation of green buildings to increase energy 

efficiency. This means that construction fraternity would 

need to move from the conventional construction, i.e. 

Concrete Masonry Unit (CMU), towards sustainable 

methods such as Insulated Concrete Forms (ICF). 

Insulated concrete form structures are a result of cast-in-

place concrete walls which are sandwiched between two 

layers of insulation material. These structures are green, 

efficient and can carry significant load. Moreover, 

insulated concrete forms are often used for low-rise 

construction. Going back in time, insulated concrete 

formwork was initially introduced in the 1950s, but, on a 

large scale, manufacturing began in the 1980s [1]. Like 
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any other material, insulated concrete form method also 

faced issues pertaining to cost, adaptability, and 

availability of materials. However, with the passage of 

time, the issue of higher cost was also taken care of [2]. 

Thispaper focuses on the use of insulated concrete forms 

in the United Arab Emirates (UAE). One of the main 

points that will be discussed is: does insulated concrete 

form cost more than other tradition methods or lesser in 

the UAE? In general, insulated concrete form has low 

operational/maintenance costs compared to frame wall 

construction [3]. Similarly, insulated concrete forms also 

have environmental benefits. One of the environmental 

benefits is that it can be made from recyclable materials 

which in return can reduce the environmental impact of 

the building on the environment [4]. Some of the other 

benefits of insulated concrete forms are: it saves high 

amount of energy because of the negligible air leaks 

present when using it, which in its turn stops the heat loss 

between the inner and the outer environment, and 

manages the humidity inside the structure preventing 

molds [5]. Also, it was found to be stronger in resisting 

forces of nature such as tornados and hurricanes due to 

its high resisting ratios compared to framed walls [5]. 

Furthermore, the thickness provides lower rates of 

acoustic transmission which results in better sound 

absorption [5]. Insulated concrete forms can as well resist 

up to six hours of fire and provides better strength in 

resisting blasts and explosions [6]. Therefore, the purpose 

of this study is to determine the usage of insulated 

concrete forms in United Arab Emirates construction 

industry. The study focuses on aspects such as the 

awareness, benefits, and barriers to the usage of insulated 

concrete formwork.  

II. LITERATURE REVIEW 

Literature review on insulated concrete formwork 

showed various publications in the western part of the 

globe. However, negligible research was done when it 

comes to insulated concrete formwork in the Middle East, 

and comparison of insulated concrete formwork against 

concrete masonry unit. This can be partly due to the lack 

of awareness of ICFin the construction industry, and 

reliability on the construction methods such as concrete 

masonry unit and steel.  
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In 2001, the U.S. Department of Housing and Urban 

Development carried out a research where cost and 

benefits of insulated concrete formwork for residential 

construction were estimated and found out that it costs 

about three to five percent more than a typical new home 

[7]. Additionally, insulated concrete forms offered 

several performance benefits (safety and hazard 

mitigation, fire resistance, energy efficiency etc), more 

economical to CMU construction based on collective 

benefits, and exceptional structural performance, 

particularly in extreme wind environments [7]. 

Similarly, in 2004, the National Association of Home 

Builders collected and prepared construction data for 

insulated concrete form construction in residential and 

commercial buildings. This was done for the better 

understanding of construction costs associated with such 

system, and how costs are estimated for other common 

construction assemblies [8]. Furthermore, an extensive 

survey was also carried out with the help of experienced 

insulated concrete formwork builders and contractors in 

order to come up with average material and labor costs. 

In the end, it was found out that insulated concrete 

formwork estimates are generally higher than other 

common construction types, and are about double the 

costs of wood frame construction [8]. But, authors also 

argued that this might due to low number of samples, and 

lack of clarification from respondents in the survey [8]. 

In regards to insulated concrete forms, scholarly works 

are also published to analyze an insulated concrete 

formwork system. For instance, Amer-Yahia [9] 

conducted an experiment using Ground Penetration 

Radar (GPR) that helped in detecting gaps between the 

foam, and the concrete. These voids can be the ones that 

are intentionally created, or created during pouring 

concrete [9]. The authors also found out that small voids 

i.e. 0.75inch or less were not detected with this 

equipment, but they assert it would not affect the 

structural performance of the building [9]. In conclusion, 

the author contributed by suggesting that GPR can be 

used at different stages of curing to detect voids between 

the panels of insulted concrete formwork [9]. 

In addition, several associations have also endorsed 

the use of insulated concrete formwork for construction 

purposes. They claim that insulated concrete formwork 

system results in strong walls, energy efficiency, cost 

savings, easy construction (less on-site accidents), and 

ability to meet higher code of conducts with relative ease 

of construction [10], [11]. Moreover, insulated concrete 

formwork system can have a higher R value (thermal 

resistance), and save up to 4 tons of CO2 (assuming a 20 

year life cycle) if compared with a traditional wood 

frame home [10]. Similarly, such results were also 

obtained for U values (heat transfer coefficient) of ICF 

system. The experiment carried out across five different 

States in America suggested that insulated concrete 

formwork system exceeds minimum requirements (i.e. 

far better results) in terms of thermal insulation, and also 

showed additional savings from the reduction in the 

required HVAC system capacity [12]. 

III. METHODOLOGY 

15 questions were identified from the literature, and 

formed the basis of survey to understand the perception 

of participants in regards to insulated concrete 

formwork.This review helped in developing a survey that 

contained fifteen questions to address the objectives of 

the study. The survey yielded a total of 30 responses. 

Survey respondents were requested to evaluate their level 

of agreement with each of the question asked according 

to a Likert scale from 1 to 5, where 1: strongly disagree, 

and 5: strongly agree.  

Out of 30 respondents, 46.6% of them had less than 

five years of experience in the industry, while 8 

respondents had 6-10 years, and the other 8 had more 

than 20 years of experience. Fig. 1 is a summary of the 

respondents’ work experience. These respondents give a 

good sample of fresh graduates who might have heard 

about insulated concrete forms in their engineering 

curriculum and people who have worked long enough in 

the industry to know about insulate concrete formwork 

through possible experience. 

 

Figure 1. Respondents’ experience 

IV. RESULTS AND DATA ANALYSIS 

The purpose of this study is to evaluate the use of 

insulated concrete form qualitatively through a survey to 

determine the level of awareness, advantages, and 

barriers to implementation. The research focuses on the 

use of insulated concrete forms because the published 

literature has extensively discussed the costs associated 

with insulated concrete forms. The scope of this research 

is to survey consultants, property developers, and owners 

and allow them to express their viewpoints on insulated 

concrete forms. However, one must keep in mind that 

insulated concrete forms are not extensively practiced in 

UAE construction projects. But, due to new regulations 

to encourage sustainable constructions this might change 

current trends and shift construction fraternity towards 

the use of green materials such as insulated concrete 

forms only after ensuring that it meets the UAE criteria 

on green construction 

To accomplish the stated objective, the following 

research questions are addressed and are divided in 3 

sections namely awareness, benefits, and barriers in 

implementation. Table I contains the questions asked in 

the survey. These questions were prepared after several 
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similar published surveys were reviewed [7], [8], [11], 

[13], [14]. 

TABLE  I.  Q SECTIONS 

Awareness 

ICF is not very popular in the Middle East and North Africa 
region 
ICF is more costly than traditional methods  

Currently, there is less involvement of green projects in United 

Arab Emirates  
Increase in publicity of green buildings will help in creating 

awareness for green construction  

Incorporating ICF into an engineering curriculum can help in 
creating awareness of ICF  

Within a short amount of time, United Arab Emirates’ citizens 

will prefer to live in ICF built villas 

Benefits 

ICF has proven to be environmentally friendly 

The use of ICF will contribute in lowering electricity bills 

ICF's thermal and sound resistance will encourage the use of 

ICF?  

Customers are willing to pay more for a green building in 
comparison to traditional villas. 

Barriers 

ICF/Green construction methods can replace traditional building 

methods in the near future 

If I were buying a new home, I would pay more for an ‘eco’ 

house  

ICF will be able to withstand extreme weather conditions in UAE  

Change in codes, regulations, and ordinance are necessary for 
integrating green construction  

The inadequacy of green materials in the construction market is 

the reason why ICF and other sustainable materials are not used  

 

Fig. 2 shows that insulated concrete formwork is not 

very popular in the United Arab Emirates as only 40% of 

the participants had previous experience with insulated 

concrete formwork. Respondents who answered yes 

where familiar with benefits of insulated concrete 

formwork compared to participants who answered “No”. 

This was obvious from their response in the survey to the 

“benefits” questions. 

 

Figure 2.   Previous experience with insulated concrete formwork 

As mentioned earlier, the survey was divided to target 

three main concerns of why insulated concrete forms are 

barely used in United Arab Emirates. Those concerns are 

level of awareness, benefits of ICF, and barriers of 

implementation. After collecting the data and running a 

statistical analysis of the responses the following results 

were achieved in regards to insulated concrete formwork 

(Fig. 3). In addition, the questions were ranked within 

each category to identify the question where the majority 

of respondents agreed against the questions they 

disagreed. Fig. 3 shows the results for the awareness 

section. 

 

Figure 3.   Ranking for awareness 

In the awareness section of the general survey, the 

questions “Increase in publicity of green buildings will 

help in creating awareness for green construction” and 

“Incorporating ICF into an engineering curriculum can 

help in creating awareness of ICF” were both above four 

indicating that respondents strongly agreed that for 

owners, contractors, and designers to start implementing 

insulated concrete formwork in the United Arab Emirates 

it should be publicized and taught at universities so that 

future engineers get acquainted with the benefits and 

methods of construction of insulated concrete formwork. 

On the other hand, respondents were neutral about the 

involvement of green projects in United Arab Emirates, 

meaning that green projects are somehow a major part of 

construction in the United Arab Emirates. However, 

insulated concrete formworks are not as popular as the 

other environmentally friendly method and this is the 

reason for insulated concrete formwork not being used. 

In the benefits section of the general survey i.e. Fig. 4; 

three out of four questions were skewed toward agreeing 

on the benefits associated with insulated concrete 

formwork. Respondents agreed the insulated concrete 

formwork is proven to be environmentally friendly by 

providing high thermal and sound insulation leading to 

reduction in electricity consumption. This also shows that 

respondents are well aware of benefits associated with 

insulated concrete formwork. Nonetheless, participants 

do not think that costumers are willing to pay more initial 

cost (if needed) to live in a green building with all the 

benefits it has on the environment. 
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Figure 4.   Ranking for benefits

In the barriers part of the survey (Fig. 5), it was clear 

that respondents strongly agreed that changes in codes 

and regulations in the construction industry is the number 

one barrier for implementing green construction. Also, 

when asked if people are willing to pay more to live in 

green sustainable building participants where neutral, but 

when asked if they are willing to pay more they 

responded with a 3.467 showing that they are willing to 

pay more because they are aware of the benefits to the 

environment green buildings provide.
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Figure 5.   Ranking for barriers 

V. CONCLUSION 

Insulated concrete formwork wall system of building 

construction is a well-known technique to address the 

issue of building materials and faster construction. In 

conclusion, insulated concrete formwork was proven to 

have numerous advantages over traditional construction 

methods. It provides higher energy savings, faster 

construction, excellent sound and thermal resistance, and 

less maintenance cost. The research presents analytical 

results carried out to study the assessment of using 

insulated concrete formwork blocks in United Arab 

Emirates. The research’s main objective is to assess the 

use of insulated concrete formwork and that was done by 

providing a literature review on the benefits of insulated 

concrete formwork and analyzing the results achieved 

from the survey created to the address its use in the 

United Arab Emirates.  

The surveys were used to demonstrate the level of 

awareness of insulated concrete formwork in United 

Arab Emirates, the benefits of insulated concrete 

formwork and the number of barriers that insulated 

concrete formwork face in United Arab Emirates and the 

Middle East and North Africa region. The analysis 

showed that most of the participants agreed that the level 

of awareness of insulated concrete formwork among the 

United Arab Emiratesprofessionals is low. This was also 

evident as only 40% of the participants had past 

experience with insulated concrete formwork. In addition, 

participants agreed that the inadequacy of green materials 

in the United Arab Emiratesconstruction market and 

changes in codes, regulations, and ordinance are 

necessary to integrate and encourage the use of Insulated 

concrete formwork. 

VI. SUGGESTIONS FOR FUTURE RESEARCH  

Future research can be done on the life cycle cost 

analysis of an insulated concrete form villa in United 

Arab Emirates where all the factors are taken into 

consideration i.e. initial construction cost, salvage value, 

annual maintenance costs etc. These costs can then be 

compared with a typical concrete masonry unit villa in 

United Arab Emirates. 
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