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  Abstract 

 

A residence strongly influences the lifestyle of its 

occupants and may be a determining factor for 

the family's quality of life. To maintain the 

comfort and well-being of its occupants, each 

dwelling should be adequate for the household. 

The dwelling should therefore provide a 

habitable and comfortable environment. Housing 

space standards in many countries set the 

conditions for achieving these objectives and 

generally regulate the overall sizes of individual 

rooms in addition to the layouts of dwellings. 

This paper seeks to explore the relationship 

between habitable area ratios and other 

component area ratios, such as the structure area, 

the service area, the circulation area and the open 

space area, in the context of Iraqi single-family 

houses. Therefore, this study aims to answer two 

key questions: Is the habitable area ratio among 

other ratios compatible with Iraqi housing 

standards? And does it affect the performance of 

the units? To this end, the paper adopted a 

methodology for calculating each area ratio in 

several newly established complexes in 

Sulaimaniya City and their relationship to the 

size of different plot areas for assessing the 

habitability and efficiency of different house plot 

areas. 

   

Keywords: Habitability, Habitable area ratio, 

Iraqi housing, Residential Standardization, 

Single-family house. 

 المستخلص  

 

نوعية ليؤثر السكن بشدة على نمط حياة ساكنيه وقد يكون عاملاً محدداً 

كل  حياة الأسرة. وللحفاظ على راحة ورفاهية ساكنيه، ينبغي أن يكون

ب أن مسكن مناسباً للأسرة من ناحية احتياجاتها ومتطلباتها. لذلك يج

ساحات يوفر المسكن بيئة صالحة ومريحة للسكن. وتحدد معايير الم

داف السكنية في العديد من البلدان الشروط اللازمة لتحقيق هذه الأه

ى وتنظم بشكل عام المساحات الإجمالية للغرف منفردة، بالإضافة إل

 .التوزيعة العامة لها ضمن المساكن

 تسعى هذه الورقة إلى استكشاف العلاقة بين نسب المساحة المهيئة

ى التي تؤلف بيئة المسكن، للسكنى ونسب مساحات المكونات الأخر

 مثل مساحة الهيكل الانشائي ومساحة مناطق الخدمات ومساحة مناطق

دة الحركة ومساحة المناطق المفتوحة، في سياق منازل الأسرة المنفر

يين: العراقية. لذلك تحاول هذه الدراسة إلى الإجابة عن سؤالين رئيس

ة الأخرى متوافق هل ان نسبة المساحة الصالحة للسكن من بين النسب

يقا مع معايير الإسكان العراقية؟ وهل تؤثر على أداء الوحدات؟ وتحق

عديد لهذه الغاية، اعتمدت الورقة منهجية لحساب نسبة كل مساحة في ال

احات من المجمعات المنشأة حديثا في مدينة السليمانية، وعلاقتها بمس

منازل احات قطع القطع الأرض المختلفة لتقييم قابلية السكنى وكفاءة مس

 .المختلفة

 

: السكنى، نسبة مساحة السكن، معايير الكلمات المفتاحية

رةالإسكان العراقية، التنميط السكني، المنازل منفردة الاس  
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Introduction  

 

Most Iraqi cities are suffering from a major 

housing crisis, resulting from overcrowding of 

dwellings, (informal) subdivisions of existing 

housing units or plots where it is noted that the 

number of families occupying one dwelling 

(formally subdivided) continues to increase 

(UHSM, 2010). In addition, the outdated housing 

stock and the resulting deterioration in terms of 

both construction and services have been clearly 

observed (The Iraqi Central Statistical 

Origination (ICSO), 2009). The estimated 

housing deficit in Iraq was approximately 2 

million units at the end of 2016 (UN-Habitat, & 

World Bank/IFC. 2006), this figure was 

calculated based on statistical projections of the 

General Census conducted in Iraq in 1997 (The 

Iraqi Ministry of Planning, 2018). 

 

The crisis of housing leakage became prominent 

in recent decades after many wars and was 

mainly solved through introducing a new series 

of residential projects that offered respectable 

quality accommodations for middle- and low-

income households (World Bank Group, 2018). 

These projects have provided mixed layouts to 

fulfil the needs of the residents. Different plot 

areas were adopted, but most of them went 

towards developing relatively small areas for 

economic and investment considerations 

(ECOM, UN-Habitat, 2010). Most of these 

projects have been based on varying standards to 

achieve design solutions for houses with 

different spatial configurations. This was done to 

achieve the highest benefit for the client, without 

any regard to the habitability provided by the 

buildings for their occupants. Therefore, the 

designs came at the expense of the functional 

habitability of the housing and what could have 

been achieved for residents (Al-Qemaqchi, 

2019). 

 

This inconsistency between the strategy of these 

companies for increasing their profits and the 

requirements of the family has forced families to 

conform to the available space stipulated for 

these housing units at the expense of habitability 

and efficiency. Consumer satisfaction, housing 

policy, and housing market mechanisms are, 

driven by the government and large private 

construction companies. The result of this system 

could be described in that despite paying money 

in advance, people did not receive the kind of 

housing that they wanted. In other words, the 

housing sales mechanism allows construction 

firms to earn a profit at low cost, and the 

government to earn money through land sales 

and the bond market. 

Research Problem and Scope 

 

Housing activities have a more or less 

pronounced strategic dimension. This strategy 

can vary in complexity from a pure survival 

strategy, as in many Third World countries, to 

strategies for wealth representation and social 

stability. Both strategies seek to allocate 

resources to achieve household goals. 

 

Home-ownership in Iraq (for middle-and low-

income families) typically follows one of two 

strategies. The first strategy is self-construction, 

in which, families play a significant part in 

interacting with architects, contractors and 

construction workers, but this is not an action that 

can be carried out on an individual basis. (UN-

Habitat & World Bank/IFC., 2006). Moreover, 

this action depends on the family budget or 

receiving financial assistance from public and/or 

private institutional entities and then finding 

appropriate plots in an ordinary neighbourhood 

in the city, which can entail disadvantages 

regarding power sources, water supply, privacy 

and, most importantly security issues. That is 

why this strategy is much less employed in large 

cities such as Sulaimaniya. 

 

The second strategy is purchasing a pre-

constructed housing unit. Families usually 

attempt to buy a unit (an apartment or a single-

family house) that accommodates their needs in 

a compound in the city, which offers higher 

construction and life quality in addition to other 

social advantages. These pre-constructed 

housing units are built by private investment 

companies or by government institutions through 

contracting with private construction firms that 

follow more or less the standards proposed by 

these firms themselves with only general 

guidelines from authorities.  Families who buy 

pre-constructed houses in residential complexes 

are often forced to accept those units with their 

specified areas and spatial organization with little 

possibility of modification and are therefore 

forced to adapt their needs to the design of these 

units. Despite all these disadvantages, this 

strategy is becoming increasingly popular. 

 

This research aims to study the habitability of 

single-family houses offered in newly 

established housing complexes built by 

investment companies. Four research questions 

are addressed: 

 

1) Is the ratio of habitable floor area to the total 

built-up area of the house acceptable? 
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2) Is the ratio of the other floor areas (service 

floor area, open space floor area, etc.) to the 

total built-up area of the house acceptable? 

3) Is there any correlation between these areas 

and the plot area of the single-family house? 

4) Finally, how well do these floor ratios match 

the Iraqi regulations? 

 

Literature review 

 

House Space Standards 

 

It is commonly understood that a dwelling should 

be large enough to satisfy the requirements of its 

occupants for the activities of living, cooking, 

dining, sleeping, bathing, and storage; these 

should be sufficient spaces to insure their 

functionality. Space standards in many countries 

establish the requirements to obtain these 

objectives and usually regulate the overall area, 

dimensions of individual rooms, and layout of 

the dwelling.  

 

It is important to note that housing standards 

have been the subject of concern by many 

international organizations, including the World 

Health Organization (WHO), which has focused 

its attention (especially in developing countries) 

on housing deficiencies and has created endemic 

areas as a result of the lack of necessary health 

and safety standards (Howden-Chapman, et. al., 

2017). 

 

As Rapoport (1991) previously pointed out in his 

book (House Form and Culture), a dwelling 

reflects the image of family life and hence the 

society that composes it with its culture, 

traditions, and environmental aspects (Rapoport, 

1991). Building regulations are one of the most 

vital tools that guarantee an adequate quality of 

the built environment. Space standards are a 

measure of occupant satisfaction of dwellings in 

the context of certain cultural, social, climatic, 

economic, and technological conditions 

(Chowdhury, 1985). These conditions change 

with time, meaning that space standards should 

be updated regularly (Matthew, 2009). 

Additionally, these standards must be 

appropriate to absorb the changes in a family’s 

life according to their life cycle and to achieve 

sufficient flexibility to accommodate changes in 

their needs (Femenias & Geromel, 2019). 

 

The creation of good and adequate space 

standards is important for several reasons 

(Towers, 2000, Pedro, 2009, Park, 2017): 

 

1) There is evidence that overcrowded 

conditions can lead to interpersonal 

violence, family isolation, psychological 

disorder, or physical illness. In addition, 

small homes that do not support the needs of 

occupants may lead to problems of social 

stability, and negative social behaviours. 

2) As homes, have a long lasting life, it is not 

easy to determine the evolution of consumer 

requirements and their consequences for 

space quality. The flexibility of a dwelling 

enables it to be adjusted to the changing 

needs of people but relies strongly on its 

initial spatial characteristics. Smaller 

residences have less space and do not meet 

the needs of growing families and thus, a 

broader variety of options is necessary. 

3) The space characteristics of a house, which 

have been defined during design and 

construction, are difficult to alter. Spatial 

improvements typically require expensive 

reconstructions. 

4) Houses with suitable spaces are likely to be 

perceived as more attractive to homebuyers 

and therefore produce a higher real estate or 

rental value. 

 

Standardization and quality control of housing 

are considered important issues to solidify 

sustainability societies and institutions have been 

slow to respond to the environmental imperative 

regarding the design and construction of housing, 

although housing is an important element of the 

environment (Franklin, 2006). 

 

Regarding the modification of existing spaces in 

the housing unit, Thabit et al, (2007) has stated in 

her article that the use of spaces according to the 

housing unit design is presumed to be consistent 

with the reasons for the actual use of these 

spaces, and this consistency is complete if the 

design meets the requirements of the occupants. 

This use of spaces relates to economic, social and 

demographic factors, as well as the role that the 

characteristics of the housing unit themselves 

play in the style of space. The effect of 

eliminating a single space causes occupants to 

modify parts of other spaces to satisfy the lost 

needs and thus affects the efficient performance 

of the existing spaces' functions.  

 

The ability to respond to inhabitant requirements 

increases the sustainability of the housing unit, as 

a flexible house means a house that can adapt to 

the changing needs of its users, leading to 

reduction in household transitions from one unit 

to another. On the other hand, the sustainable 

perspective imposes a decrease in extravagant 

residential use of available urban land, which 

ultimately leads to the spread of the city over a 

large area and wastes its requirements in the 
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services required for the established residential 

neighbourhoods established (Yakob, et al., 

2013). 

 

As housing development increases and supports 

the economy of the country, it also creates 

negative impacts in terms of environmental and 

social aspects. Several scholars have pointed to 

the role standards play in forming housing 

policies in the world (Pedro, 2009; Gallent, et al., 

2010). In addition, countries should review and 

adjust their housing standards from time to time 

based on economic, social and environmental 

considerations to ensure the comfort and safety 

of occupants (Hooper & Nicol, 1999; Allen, et. 

al., 2008, Thabit, et al., 2007; Tabak, et al., 

2010). 

 

Housing policies in Iraq 

 

For most Iraqi citizens, housing is the largest 

single investment of their lifetime. This is 

especially true considering that families seek 

simple investments, stability, and a path to a 

guaranteed future. Developing countries have 

learned that providing affordable homes for all 

cannot be left to market forces alone. Although 

few elites face no trouble purchasing comfortable 

homes, most families in developing countries 

have insufficient accommodation and related 

services. (Salih, 2015). 

 

In Iraq, the physical evaluation of the various 

housing programmes is difficult. Due to the lack 

of data on ordinary neighbourhood stocks, 

housing units are developed with residential 

programmes, other than the Iraq National 

Investment Authority (INA) housing 

programme. Although most of these programmes 

were well designed in terms of their objectives, 

they could not contribute to solving much 

because of their reliance on the central 

government for funds and the difficulty of 

suitable programme formulation at a national 

level based on city feedback. If the goals are 

political and administrative instead of economic 

considerations reflecting the real situation, the 

programmes also lack the participation of the 

public in planning and implementation                       

(Al-Shaibani, & Popov, 2019). 

 

Political instability and the security situation 

have played a significant role in the failure of 

implementation of Iraq housing programmes, 

especially after 2003. Despite the provision of 

banking programmes (such as borrowing from 

the Iraq Housing Bank), the mechanisms and 

administrative aspects led to failure to achieve its 

objectives and did not have an effective impact 

on the increase in housing stock in the country. 

All of the abovementioned obstacles led to the 

appearance of residential neighbourhoods that 

were not planned and had no services or 

infrastructure, reflecting the lack of urban 

planning and the scarcity of urban land used for 

effective urban programmes. Eventually the 

prices of properties increased remarkably, which 

led to the inability of individuals to own a 

property or even live within an environment of 

high commodity prices and reduced availability 

of employment opportunities (Al-Shaibani & 

Popov, 2019). 

 

One of the best developed programmes is that of 

the Investment Authority to build one million 

housing units across the Iraqi provinces. 

However, this programme may not be successful 

due to the scarcity of urban land, the lack of 

clarity of the land ownership and the inflexibility 

of politicians in implementing the programmes. 

The Investment Authority did not adopt its own 

standards and patterns of housing to increase the 

number of housing units in its programmes, such 

as the size, area of the housing unit, available 

services, or public roads (Abrahem, 2018). 

 

This was a reason for the emergence of many 

nongovernmental companies and foreigner firms 

to implement their programmes in a pattern of 

long-term real estate investment in the residential 

sector, which helped to provide many housing 

units for investment (Salih, 2015). 

 

Iraqi housing standards 

 

The Iraqi Urban Housing Standards Manual 

(UHSM), which was first published in October 

2010 by the Ministry of Housing and 

Construction State/Commission of Housing -

Studies Section, stipulates the execution of a 

general housing policy to ensure adequate 

housing for Iraqi citizens. The manual addresses 

the most important planning and design criteria 

used by the State Commission of Housing in the 

preparation of detailed programmes of planning 

and designing housing complexes (UHSM. 

2010). 

 

This manual contains the most critical criteria 

needed for the preparation of proposals, studies, 

and styles of residential complexes mostly 

organized in tables and elaborative illustrative 

drawings (Ministry of Housing and Construction, 

1983). The technical standards in this manual 

represent a general guideline for planning and 

design. On the other hand, these criteria should 

not be generalized but should be specifically 

evaluated on a case by case basis using the best 
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possible criteria to realize a final standard for 

guidelines. The manual defined the habitable 

dwelling area as the total area specified for living 

and sleeping (given in square metres) and 

considered it to be the main area for family 

habitation compared to other facility areas. 

 

According to the standards, the ratio of habitable 

floor area to other floor area ratios must be as 

high as possible to achieve efficient utilization of 

the floor area. Thus, to analyse this ratio, this 

paper aims to disclose the relationship between 

the habitable floor area and other components, 

such as the structure floor area, service floor area, 

circulation floor area, and open space floor area, 

to determine the housing efficiency of these 

projects. 

 

Housing quality control procedures in Iraq 

include varied standards compiled from various 

sources. There is no specific obligatory system in 

Iraq for developing and using standards by either 

government agencies or the private sector. In 

addition, there is no means to assess whether any 

standards have been applied. The Ministry of 

Housing and Construction is also developing and 

adopting a new building code that will outline 

construction standards for housing. Municipal 

governments are responsible for overseeing the 

issuance of building permits, although governors 

or central officials will usually be involved in 

approving major development projects (UN-

Habitat, World Bank/IFC. 2006). 

 

Previous studies have cited the problems of the 

spatial organization of residential buildings in 

Iraq and attribute these issues to several reasons. 

One reason is that the regulations cannot suit the 

requirements of the Iraqi family, as Al-Hafith et 

al, (2018) pointed out in his article (A Systematic 

Assessment of Architectural Approaches for 

Solving the Housing Problem in Iraq), as families 

attempt to move to new houses according to 

changes in their life cycle (Al-Hafith, et al., 

2018),  Al Khafajy (2018) mentioned the 

problem of internal spaces in the housing unit in 

particular, the inability to evolve with the 

changes in Iraqi family composition and the 

inability to achieve a minimum degree of 

sufficient flexibility to accommodate these 

changes (Al Khafajy, et al., 2018). Mahmood 

(2011) stated that building companies offer a 

collection of standard types with a range of 

different internal layouts for each market 

segment (Mahmood, 2011).  For each house type, 

a limited range of internal design options can be 

offered to accommodate consumer preferences or 

the preferences of the local planning authority. 

The problem of fitting standard house types to 

specific scheme layouts is addressed in different 

ways by different companies (AL-Temimi, & Al-

Saidi, 2014). Previous published studies have 

researched the housing problem in Iraq in terms 

of layout, spatial organization, suitability and 

flexibility. The current paper attempted to assess 

the habitability of housing complexes using the 

Urban Housing Standards Manual as a guideline. 

 

Polservice was the first international expert 

company that was commissioned by the Ministry 

of General Municipalities in 1983 to perform a 

comprehensive study of housing in Iraq which 

resulted in a comprehensive system of housing 

standards (Ministry of Housing and 

Construction, 1983) that were supposed to 

become the strategic structure of the housing 

policy for Iraq during that period (Ministry of 

Housing and Construction, 1983). The lack of 

seriousness from responsible authorities and the 

circumstances of the country at that time 

prevented that system from being approved. This 

issue did not prevent the system from being taken 

as an unofficial document for the housing policy 

in Iraq, although the contained standards as 

general criteria were still not obligatory 

(Ministry of Housing and Construction, 1983). 

 

Iraqi housing spaces  

 

From the declared classification it is possible to 

conclude that each house is composed of five 

main area subdivisions: first, the habitable area, 

including the total area for sleeping, living, daily 

activity, and dining; second, the structure area, 

including the area occupied by the structure 

system of the house; third, the service area, 

which includes the total areas for food 

preparation, bath, WC and storage area; fourth, 

the circulation area, which includes the staircase, 

corridors, entrance lobby, and internal halls; and 

finally, the open area, which includes gardens, 

open courts, shafts, and balconies. The standard 

minimum recommended area assigned by the 

Iraqi Urban Housing Standards Manual (UHSM) 

was documented in several tables to constitute a 

general guideline indicator for developers 

(UHSM, 2010), as these standards indicate the 

minimum recommended areas [Table 1]. 
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Table 1.  

Single-family houses plot area range and corresponding floor areas according to UHSM standards 

(Researchers). 

 

 
 

Case Studies 

 

Sulaimaniya is an Iraqi city located in north-

eastern of Iraq and belongs to the Kurdistan 

Region, occupying an area of 3404 sq.km, with a 

population of more than one million (The Iraqi 

Central Statistical Origination (ICSO), 2009). 

The local government began investing in the 

housing sector and dozens of new housing 

complexes have appeared in the city since 2000. 

To investigate the habitability of these new 

housing complexes, three residential projects 

have been chosen in the city of Sulaimaniya to 

guarantee diversity of residential types.  

 

The first project is Lubnan City, located in the 

southwest of the city, established in 2010 and 

completed in 2012, on a total area of 109347 sq. 

m. It contains 296 single-family house units with 

3 different plot areas (150 sq. m plot area, 200 sq. 

m plot area and 300 sq. m plot area). (Kurdistan 

Regional Government-Iraq, 2019) 

 

The second project is Qaiwan City, located west 

of the city, established in 2007 and completed in 

2013 with a total area of 295500 sq. m, which is 

one of the largest residential complexes in Iraq. 

It contains 340 single-family house units with 6 

different plot areas (600 sq. m plot area, 400 sq. 

m plot area. 480 sq. m plot area. 330 sq. m plot 

area, and 440 sq. m plot area). (Kurdistan 

Regional Government-Iraq, 2019) 

 

The third project is New Chwar-Chra City, 

located south of the city, established in 2010 with 

three phases; the first phase was completed in 

2017, with a total area of 517256 sq. m. It 

contains 802 single-family house units with 4 

different plot areas (200 sq. m plot area, 240 sq. 

m plot area, 300 sq. m plot area, and 700 sq. m 

plot area). (Kurdistan Regional Government-

Iraq, 2019) 

 

Study Samples and Research Methodology 

 

Since the beginning of the century, the local 

government in the Kurdistan Region of Iraq has 

made real estate investments in the residential 

sector possible. As a result, many companies 

have invested in this sector and created many 

housing projects with multiple unit types for 

single-family housing. We chose three housing 

projects recently set up in the city of Sulaimaniya 

that include includes individual residential units, 

varying in their design, layout, and construction 

methods. Then, from these projects, only 30 

samples of single-family houses were selected 

due to the large number of houses offered. 

 

The selections of the residential samples from the 

three case studies were made according to the 

following criteria: 

 

1) All the sample units consist of two floors. 

2) All the sample units are suitable for single-

family housing. 

3) No modification is made to any units’ 

original layout. 

4) There is variety in the units’ area. 

5) There is variety in spatial organization and 

layout. 

6) There is variety in the units’ structure 

(skeleton system and load-bearing wall 
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system) and construction materials (brick, 

concrete blocks, thermos stone block, etc.). 

 

From the three previously chosen case studies, a 

selection of 30 samples in total was taken and 

categorized into eight groups in terms of their 

square metre plot area ranging from plot areas of 

150-200 sq. m to over 500 sq. m. The plot areas 

were set as ranges due to the differentiation of the 

plots available in the study cases. Each group 

included a different number of samples due to the 

available similar samples in each case study. To 

analyse these samples and compare their areas to 

the manual, we had to first calculate the average 

built-up floor area of the samples belonging to 

each group in addition to calculating five other 

components, namely, the open floor area, 

structure floor area, circulation floor area, service 

floor area and finally the habitable floor area as 

listed in Table 2. 

 

Table 2. 

Samples plot area range with their corresponding areas (Researchers). 

 

 
 

Each sample was analysed, and its areas were 

measured to calculate the total existing area, for 

example, of the habitable area and the other 

components. An example of 160 sq. m is shown 

in [Figure 1]. 
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Figure 1. The layout of 160 sq. m. unit (Researchers). 

 

According to the standards given by the UHSM, 

the calculation of the floor area ratio per 

component to the total built-up area is shown in 

Table 3. 

 

Table 3. 

The ratios of all components to the total built-up area for each Single-family house according to (UHSM) 

standard’s (Researchers). 
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While the case study samples floor area ratio of each component to the total built-up area was calculated 

and shown in Table 4. 

 

Table 4. 

The ratios of all components to the total built-up area for each sample according to the case study samples 

(Researchers). 

 

 
 

Results and Discussion 

 

The floor area ratio values calculated in Table 4 

and Table 3 are sketched separately per 

component in graphs to visualize the differences 

or similarities between the UHSM and the case 

samples from the case studies.  

 

Starting with figure 2, the average plot areas and 

the habitability ratios are used. Case studies have 

shown an obvious inverse correlation between 

the average plot area and the habitability 

indicators, while the UHSM indicator remains 

stable. The most striking observation is that with 

the increase in the average plot area, the 

incompatibility between the two lines increases.  
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Figure 2. The relationship between the habitability ratios and the average plot areas of the (UHSM) and 

case study sample (Researchers). 

 

Figure 3 shows the changes occurring in the 

service floor area ratios and the average plot area. 

There is a clear discrepancy detected from the 

graph [Figure 3], by determining a direct 

correlation between the amounts of the 

equivalent services area ratio and the average 

plot areas in the case studies while the (UHSM) 

standards remain stable. This is not consistent 

with the needs of the residents for services that 

support their vital needs. 

 

Figure 3. The relationship between the service floor area ratios and the average plot areas of the (UHSM) 

and case study sample (Researchers). 

 

At the same time, as the average plot area 

increases, the floor area ratio of the circulation 

system sharply drops from 26.7% to 17.7% 

within the case study samples, while the service 

ratios gradually increase with increasing plot 

areas in the UHSM standards [Figure 4]. It can 

be observed that these values are inconsistent. 

Inhabitants’ need for comfortable horizontal and 

vertical communication systems is higher with a 

larger plot area within an acceptable level. In our 

opinion, it also indicates that the spatial 

arrangement of the house layout is based on the 

expansion of living and sleeping rooms within 

the dwelling at the expense of other supporting 

facilities that eliminate the ability of the residents 

to manipulate the use of the house. 
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Figure 4. The relationship between the circulation floor area ratios and the average plot areas of the 

(UHSM) and case study sample (Researchers). 

 

However, a comparison of the structure floor 

area ratio between the UHSM standards and the 

case study samples could not be concluded 

because there are no indicators in the standard for 

this area. In addition, the standard has adopted 

different construction materials and structural 

systems to guarantee the applicability of the 

standard to all of Iraq’s provinces. It should be 

noted that the ratio of the structural floor area 

dropped from 16.1% to 10.9% within the case 

study samples. 

For the open space floor area ratio for this case 

study [Figure 5], the increase from 36.8% to 

90.5% comes unexpectedly with increasing 

house plot area. This means that the majority of 

the plot is occupied by gardens and open spaces, 

which implies the loss of urban land. In the 

UHSM standards, the decrease in the open area 

ratios from 11.1% to 10.5% is at an acceptable 

level. 

 

Figure 5. The relationship between the open floor area ratios and the average plot areas of the (UHSM) 

and case study sample (Researchers). 

 

There is a significant difference in floor area 

ratios between those observed in the case studies 

and those proposed by the UHSM. The case 

study shows more heterogeneity than the UHSM 

standards as follows [Figure 6]. 

The habitable floor area ratio indicates a 

declining trend and ranges between 48.1 and 

66.2%. The service floor area ratios show a 

random distribution through the graph and a 

range between 20.1 and 30.9%. In contrast to 
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other component ratios, both the ratio of 

circulation floor area and the ratio of structure 

floor area show a decreasing trend of 26.7-17.7% 

and 16.9-10.9%, respectively. The open floor 

area ratio rises sharply and ranges from 36.8 to 

90.5%. 

 

 
Figure 6. All components floor area ratio to the built-up area of the case study samples (Researchers). 

 

Conclusions 

 

A habitable environment can be achieved only if 

developments, environmental issues and 

problems are given equal emphasis in urban 

housing development. Basic human needs must 

be fulfilled with improved living standards to 

sustain our ecological systems effectively. 

Therefore, greater integration of land use 

planning with social, economic, and 

environmental considerations is needed. The 

efficiency of any building can be measured by 

the total habitable area compared to its building 

size, and the value of this ratio is not realized in 

the private housing sector. 

 

Despite the importance of all mentioned 

components in determining any house’s 

liveability, such as the service area (the spaces 

provided for preparing food, storage, and 

bathing), and the circulation area (the space 

provided for supporting accessibility in terms of 

a horizontal and vertical movement system), the 

habitable spaces in dwellings remain at the 

forefront of the occupant's most important vital 

space. 

 

While investment firms in the residential sector 

offer many options of single-family house units 

compared to the limited options offered by 

(UHSM) standards, these firms are trying to 

maximize their profits at the expense of reducing 

the built-up area to the plot area occupied by the 

house; this is done without any consideration of 

the urban land loss and is concluded from the 

large increase in the values of the open spaces 

ratio. In the long term, this will lead to a large 

waste of available resources, negatively affecting 

social sustainability, especially in large, crowded 

cities. 

 

There was a significant imbalance in the number 

of habitable floor area ratios to the other 

component area ratios within the case study 

samples that were monitored. This imbalance 

reduces the efficiency of the exploitation of the 

land on which a single house is situated, in 

particular the large plots (over 500 sq. m), which 

is the opposite of what is expected, and contrasts 

with the criteria set out by the UHSM, which 

showed homogeneity  in general. 

 

Although both the service floor area ratio and the 

circulation floor area ratio increase gradually 

with an increasing of average built-up area for 

the dwelling, these ratios are not consistent with 

the plot area. This result indicates a lack of 

conventionality and habitability of the house and 

negatively reflects house efficiency and occupant 

satisfaction. 
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Attitudes towards stable ratios of floor area in 

manuals are specific to places and experiences: 

they come to reflect quite fundamental beliefs 

about the utility and purpose of houses. Where 

housing is seen as an investment commodity, 

standards are likely to be viewed as a threat to n 

that investment, but none can deny the 

importance of houses to the life and future of the 

family. For those occupying residences, suitable 

housing standards mean health and safety. 

 

The foregoing analysis indicates the need for the 

authorities and institutions responsible for the 

housing sector to reconsider the design criteria 

that determine the ratios of each floor area in a 

single-family house. In addition, they need to 

force the building companies operating in this 

field to comply with these standards to increase 

the efficiency of housing output and maximize 

the exploitation of urban land. Another goal is to 

make those houses capable of reconciling the 

economic criteria with the criterion of fulfilling 

the family's requirements in terms of maintaining 

the minimum level that enables the family to take 

advantage of the design spaces of the house and 

keep it from being replaced or modified. With 

regard to ‘sustainable communities’ in Iraq's real 

state, a well-regulated and sustainable real estate 

market needs to be established to reduce the 

abovementioned distortions. The regulatory 

framework of building standards and 

administrative procedures must be reviewed and 

changes must be made where needed. 
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