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ABSTRACT 

Researchers have acknowledged that physical surroundings are a concrete 
manifestation of spatial organisation. Its arrangement outlines spatial 
relationship of social activity networks within housing units. In Libya, cities 
display minimal sensitivity to socio-physical attributes which affect public 
housing transformation. In order to focus on users’ transformations 
experience and emphasis on socio-physical environment influence. Public 
housing dwellers are surveyed to determine the socio-physical impact on 
housing transformations initiatives. The aim of this study is to develop a 
socio-physical responsive design framework for public housing projects 
based on user-initiated transformation experience. A survey is carried out 
among 304 households in twelve public housings areas in western Libya to 
evaluate users’ experience on the socio-physical model of housing 
transformation.  Public housing such as neighbourhood influence, 
technology, plot size and quality of urban living standards are investigated 
using a questionnaire and analysed using SEM (AMOS). The findings 
revealed that socio-physical constituents have influence on housing 
transformation decisions made by house owners. It contributes to a housing 
design which respects both the users requirements and provide a healthy 
urban development at the same time.  
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1 INTRODUCTION  

The buildings spatial arrangements are related to the influence of physical 

environment and the correlation between the two is supported by the social 

atmosphere. According to a study concerning environmental determinism, users’ 

behaviours are influenced by their physical environment [18], and in the Libyan 

context, the lack of efficient and effective urban planning system and urban 

regeneration has led to adverse physical development, lack of financial 

capability, weak organizational structure and poor enlightenment of the public 

[13]. Aside from the above, distortion is often the outcome owing to the 

misguided housing alterations carried out by the dwellers with the objective of 
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maintaining the local culture. This has risen to the common occurrence of 

limited development projects, particularly in new housing projects [4]. In 

majority of cases, the influence on the physical environment, devoid of 

professional guidance has been evidenced to be harmful. In prior related studies 

of housing transformation, findings showed that occupants’ satisfaction is 

improved owing to the incorporation of the every-changing needs and cultural 

desires.  

      Moreover, house owners have been known to meet their housing needs with 

available alternatives despite the fact that [15] disequilibrium model suggests the 

need for residential mobility. Housing mobility is generally viewed as a positive 

alternative option but majority of house owners would rather opt for housing 

adjustment [15]. Therefore, socio-economic factors along with the lack of 

capacity to maintain equilibrium and stability following house shifting instigate 

the house owners’ inclination towards opting for housing transformation [9]. 

This leads to the higher likelihood of public housing units to be transformed 

from initial homogenous designs, which lack involvement from the house 

owners. Developers need to be innovative in their new design strategies to 

achieve the house owners’ future demands. Past findings indicate that 

technology is a significant factor influencing the choices made by the house 

owners, while other additional attributes that affect the decision of house owners 

in their housing transformation include prior living experience, social 

relationships with peers and lack of rooms.  

 

2 TRANSFORMATION OF PUBLIC HOUSING 

This study refers to transformation as the changes conduct on the original 

homogenous residential houses layout in the neighbourhood, which eventually 

results in heterogeneous residential unit. This has been proven to improve the 

efficiency of public housing and eventually enable the house owners to reap the 

benefits stemming from the practices of the public housing adjustments [16]. As 

a result, there is a dire need to meet the lifelong goals among house owners, 

which are generally varied regardless of their lifestyle [10], indicating the 

inevitable housing adjustment activities as a life process. Evidently, houses are 

viewed as a living entity rather than a physical-behavioural pattern [9] and 

despite the housing transformation objectives to meet socio-spatial factors and 
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obtain benefits, the regulating authorities generally do not support the changes 

[19] in that the actions of the house owners are considered as breaking the by-

laws. In reality, transforming houses can mitigate the shock brought on by the 

increasing size of the household and the stress made by space changes that are 

required for enhanced lifestyle. Such benefits need to be addressed as housing 

shock and stress are often brought about by the every-changing structures of the 

family that influence the transformation of houses [20]. However, there is a need 

for intensive examination of how to go about maximizing the benefits of house 

owners from housing transformations and the corresponding physical factors. In 

this regard, the initial housing design and layout reflect the path offering the 

transformation transition that influences the layout of the initial housing design. 

2.1 IDENTIFIED VARIABLES AND HYPOTHESIS 

In this study, a research model is developed and proposed based on the 

correlations of socio-physical factors of public housing transformation in a 

composite analysis. Specifically, the Socio-Physical Environment Factors 

(SPEF) covers four main dimensions, namely neighbourhood influence (NI), 

quality of urban living (QUL), technology (T), and plot size (PS), each 

comprising of 5 items, and one dependent variable, namely public housing (PH), 

comprising of 8 items. The study hypotheses are as follows;  

 

H1. Plot size has a positive influence on the homeowners’ decision of housing 

transformation.  

H2. Neighbourhood features have a positive influence on the homeowners’ 

decision of housing transformation.  

H3. Quality of urban living has a positive influence on the homeowners’ 

decision of housing transformation. 

H4. Technological advancement has a positive influence on the homeowners’ 

decision of housing transformation. 

 

2.2 SOCIO-PHYSICAL FACTORS 

The need for urban spatial paradigm for spatial quality has been highlighted [21] 

particularly for low-income residents and as such, housing provision with spatial 

value for low-medium class residents need housing and spatial organization 
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considering the physical system that surround its [5]. Physical environmental 

elements have a significant affect over the perception and relationship of users 

with the environmental surrounding [8]. In relation to this, [11] stated that 

neighbourhood features significantly affect the satisfaction of house owners, 

which brings to the importance of public housing designs to be focused towards 

cultural diversity, family structure changes and socio-economic status of the 

homeowners [3]. In the Libyan context, architectural spatial changes are 

attributed to cultural infiltration, civilization and technological development, 

causing social changes in family and community values towards the adoption of 

western culture [4]. Aside from this, spatial organization in public housing 

design is often misaligned with the house owners’ transformation activities. 

 

2.3 CASE STUDY 

Tripoli is a city in western Libya on the Mediterranean Sea of the African 

continent and it has four major urban settlements, namely, Zawat-Aldhmani, 

Sidi-Abdual Jaleal, El-Hadba and Aljamhoriya [1, 12]. The city is the focus of 

this study owing to its population’s distinct advantages being that it is in close 

proximity to the economic activities of Tripoli. This also explains the changing 

enriched information of the cultural values of Tripoli. 

 

 

 

Figure 1. Case study area in Tripoli, a city in Libya 
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3 METHOD 

The factors included in the study instrument were obtained from relevant prior 

literature and sampling was employed in selected housing estates in the area of 

study. Sample selection was made based on several criteria, among which is the 

housing estate’s age (3-50 years), location in Tripoli, and owner-occupied.  

From the distributed questionnaires, 304 were retrieved, indicating a 94% rate of 

return, after which a series of psychometric analysis was conducted to examine 

the social-physical factors influencing housing transformation choices. First, the 

study conducted factor analysis to determine the significance of item attributes 

in their measurement of factors items, which were adopted from prior studies. 

Second, the study used confirmatory factor analysis to evaluate the factors 

strength and correlation and lastly, regression analysis was used to maintain the 

factors strength level in influencing the decisions made to transform the houses. 

3.1 Brief questionnaire of socio-physical, environmental   factors 

 

 

 

Figure 2. Proposed Socio-physical environment effect on public housing transformation 



Tareg Ramadan Ali bakra,   Abubaker Omar. A Karit Alla,   Ahmad Amer 

 

04 
 Volume (6) Issue 5 (December 2021)                                                      (        0202ديسمبر ) 5 ( العذد6المجلذ )

 

4 RESULT AND DISCUSSION 

The study carried out the analysis using exploratory factor analysis on the 

factors and their correlations to determine their strength and direction. Under 

this section, the social, physical and environmental factors are analyzed. The 

EFA analysis outcome required the exclusion of 6 items, as a result of which the 

remaining 22 items were used to determine the factors relationship. The study 

dropped items with loading coefficients of ≤ 0.40 as they were deemed as weak 

and not suitable for further analysis. The EFA results with the factors loadings 

(exceeding 0.40) are displayed in Table 1. 

 

Table 1. Exploratory Factor Analysis (EFA) of Socio-Physical Environmental 

 

 

Moving on to Confirmatory Factor Analysis (CFA), the results showed that 

socio-physical and environmental factors had chi-square (χ2) value of 568.688, 

degrees of freedom of 196, and χ2/df ratio of 2.630 (less than 5). The results of 

additional indicators are as follows; CFI (0.922), IFI (0.923), TLI (0.908), 

RMSEA (0.072, less than 0.08) – all these indicators values support the good fit 

of the model [6]. Added to the above, RMR value was 0.097 (less than 0.10) 

with p-value of 0.000.  
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Figure 3. CFA for Social, physical environmental factors (SPEF) 

 

 
Table 2. Results of fit indices for CFA- Social, physical environmental factors (SPEF) 

 

 

 

Technology, plot size and neighbourhood influence had significant correlation 

and as such, the study contends that modern household appliances and 

equipments, common home appliances among the neighbourhood, would have 

been acquired in the households via their interactions with neighbours. 

Moreover, novel styles of construction affected the house changes and space 

availability surrounding the initial building and activities with neighbours also 

influences the adjustment decisions made by the homeowners. Neighbourhood 

changes and lack of rules regarding common spaces use and maintenance, 
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differences in family values and origin also affects the transformations made on 

houses, with the obtained benefits further influencing the spatial changes made 

by others to achieve the same societal status. 

 

The study findings pertaining to the structural model supports good model fit, 

through indices; normed χ2 at 3.034 (less than 5), CFI of 0.852, TLI of 0.828, 

IFI of 0.853, and lastly, RMR of 0.098. Evidently, IFI, IT and CFI values all 

exceed 0.90, which is indicative of good model fit. Specifically, values ranging 

from 0.80-0.90 are deemed as moderate [2] and the model is acceptable [17], 

which means the study has good model-data fit. The findings showed RMSEA 

value to be 0.072 (less than 0.08), which is within the recommended value [7]. 

 

The study’s regression analysis outcome involved four socio-physical factors 

(refer to Figure 2) whose influence on the public housing transformation 

decision by the house owners was examined. Based on the regression weight, 

coefficient loadings were more than 0.50, which contributes as a good indicator 

[14], with p-values significant from 0 at the level of 0.01 (two-tailed). The 

results show support for hypotheses H2 to H4, indicating the positive and 

significant influence of factors on the home owners’ decisions to transform their 

house units. 

 

5 CONCLUSION 

This study is motivated by the requirement for public housing design archetype 

in the context of Libya. The main objective of the study is to determine the 

implication of design on public housing transformation by identifying the 

influence of socio-physical and environmental factors on the decisions of 

homeowners to transform their housing units. Based on the obtained findings, 

socio-physical environmental factors have a significant influence on such 

decisions. More specifically, technology has a significant correlation to the 

decisions and unused available space enables the creation of additional habitable 

space to accommodate the changing spatial requirements. In addition, the plot 

size regulates the added additional spaces in light of scale and extent. This trend 
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in housing transformation has benefits for public housing that remain under 

examined. 

      In this study, the author proposes design inferences to be considered in 

public housing design. First, developers have to consider the average household 

occupancy rate with priority placed on the number and size of habitable spaces 

and second, they also have to consider household equipment and appliances to 

determine spatial provision of activity spaces and use flexibility rather than 

space customized usage. Another consideration is the extent of socio-physical 

environment influence and the house-owners participation in the initial design. 

The findings may be validated for extensive generalization through an extensive 

investigation of the research measurement model, using various samples. 
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 taregb1980@gmail.comلغى انُٓذعخ انًعًبسٌخ، كهٍخ انزمٍُخ، يغلارّ، نٍجٍب، 

2*،
 aokaritalla@elmergib.edu.lyلغى انُٓذعخ انًعًبسٌخ، كهٍخ انُٓذعخ، خبيعخ انًشلت، انخًظ، نٍجٍب، 

3
 ahmad.ok2020@gmail.comًشلت، انخًظ، نٍجٍب، لغى انُٓذعخ انًعًبسٌخ، كهٍخ انُٓذعخ، خبيعخ ان

   الملخص

الش انجبحثٌٕ ثأٌ انًحٍظ انًبدي ْٕ يظٓش يهًٕط نهزُظٍى انًكبًَ. ٌحذد رشرٍجٓب انعلالخ 

داخم انٕحذاد انغكٍُخ. فً نٍجٍب، رظٓش انًذٌ حذاً  الاخزًبعٍخَشطخ انًكبٍَخ نشجكخ الأ

الإعكبٌ انعبو.  ٌشٔانًبدٌخ انزً رؤثش عهى رحٕ الاخزًبعٍخنهغًبد  عذو اعزمشاسأدَى يٍ 

 الاخزًبعًد انًغزخذيٍٍ ٔانزأكٍذ عهى انزأثٍش انجٍئً ٌشايٍ أخم انزشكٍض عهى ردشثخ رحٕ

ٔانًبدي عهى  الاخزًبعًعبيخ نزحذٌذ انزأثٍش انًغبكٍ ان ًعكبَ خذ انعٍُخ عهىأٔانًبدي، رى 

انغكٍُخ. انٓذف يٍ ْزِ انذساعخ ْٕ رطٌٕش إطبس رصًٍى يغزدٍت  ٌشاديجبدساد انزحٕ

انزً ثذأْب انًغزخذو. رى  ٌشٔيبدًٌب نًشبسٌع الإعكبٌ انعبو ثُبءً عهى ردشثخ انزحٕ اخزًبعٍب

عبيخ فً غشة نٍجٍب نزمٍٍى  يُطمخ عكٍُخ 12أعشح فً  304عهى  اعزجٍبٍَّإخشاء دساعخ 

انغكًُ. ٌزى انزحمٍك فً  ٌشانًبدي نهزحٕ الاخزًبعًردشثخ انًغزخذيٍٍ عهى انًُٕرج 

الإعكبٌ انعبو يثم رأثٍش انحً ٔانزكُٕنٕخٍب ٔحدى لطعخ الأسض ٔانزخطٍظ ٔخٕدح 

ٔرحهٍهٓب  اعزجٍبٌ ثبعزخذاوانًُبطك انحضشٌخ  فًيغزٌٕبد انًعٍشخ 

كشفذ انُزبئح إٌ انًكَٕبد  (.AMOS) يٕطأ ثشَبيح ثبعزخذاو (SEM) بحصبئٍإ

أصحبة انًُبصل.  ٌزخزْب ًانز ًانغكُ ٌشانًبدٌخ نٓب رأثٍش عهى لشاساد انزحٕ الاخزًبعٍخ

ٌحزشو يزطهجبد انًغزخذيٍٍ ٌٕٔفش  انزيرصًٍى انًغبكٍ ذ ْزِ انذساعخ فً ٔضع عبًْ

 َفظ انٕلذ. فًرًٍُخ حضشٌخ صحٍخ 
 

 hamza.almadani308@gmail.comانًشاعم: زشًَٔ نهجبحث انجشٌذ الإنك*
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