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Abstract 
 

This research aims to quantitatively analyze the effects of digitalization levels of 

companies in the construction sector on housing production and sales. Housing sales 

and production and construction sector digitalization indicators between 2010 and 

2023, compiled by the Turkish Statistical Institute (TUIK) and the Central Bank of 

the Republic of Turkey Electronic Data Distribution System (EVDS), were used. 

Digitalization indicators generally tend to increase over time. In housing sales, first-

hand sales tend to decrease, while second-hand sales tend to increase. While the 

new housing sales rate was 45.7% in 2013, it decreased to 31.0% in 2023. Housing 

permits also showed fluctuations similar to the total sales figures. There were 

statistically significant relationships between first-hand sales and website use; 

second-hand sales and social media use; and construction permits and ERP use. 

Only social media usage significantly reduces second-hand housing sales. 

Digitalization in the construction sector is not reflected in the market at a sufficient 

level and that studies conducted only on social media reduce second-hand housing 

sales. The most effective method for construction companies to reach the segment 

that will buy housing through social media, but this is not yet at a level that will 

affect first-hand housing sales. 
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1. Introduction  
Although there is a serious economic magnitude in public, commercial or non-
residential real estate production, when it comes to the construction sector, the first 
thing that comes to mind is housing production [1-3]. Housing production is not 
only a subject of commercial activity, but also a production activity that comes to 
the fore in many areas from shelter to social needs, from architectural and aesthetic 
structures to civilization and has significant economic value [4-6]. In housing 
production, there is an economic circulation that affects not only the parties that 
directly carry out the production and purchase the house as a product, but also all 
sectors indirectly [7,8]. In this respect, housing has an important place in the 
economic system, and especially in countries with investment value, housing can 
be considered an important determinant in the economy.  
In housing, which is one of the most basic production items in the construction 
sector, the current imbalance between supply and demand brings with it different 
market strategies in the sales and pricing stages [9,10]. In general, homeowners may 
purchase more than one house for investment purposes or for those who are afraid 
of banks [11-14]. In other words, it is possible to say that after the first house 
purchased to meet the need for shelter, the basic variables of the marketing process 
are more effective, and consumers who buy houses after the first house have become 
customers and show purchasing behavior accordingly [15,16]. At this point, the 
concept of digitalization gains importance in the marketing stage and needs 
determination in housing production and sales.  
The digitalization process within a sector can generally be examined under two 
headings as the digitalization of internal and external processes. The digitalization 
of internal processes involves transferring all processes in the emergence of the final 
product, from technological production and inspection methods to marketing 
processes, to the digital environment as much as possible [17,18]. If we need to 
evaluate this process from the perspective of the construction sector, the 
digitalization of all production methods and techniques used in housing production 
can be an example of this type of digitalization. The digitalization and adaptation 
process of external processes mostly includes customer relations and public 
relations processes in general [19-22]. At this point, the use of websites and social 
media tools, the evaluation of requests and feedback from business intelligence 
tools, the processing of the obtained data and their use for optimization processes 
in production are all digitalization of communication between the external 
environment and the business.  
In addition to meeting the need for shelter in the construction sector in Turkey, there 
is a significant amount of housing purchased for investment purposes [23,24]. 
Although there are many reasons for this, it is possible to say that the main reasons 
are the fluctuations and insecurity in the economy, religious sensitivities regarding 
interest, and political and policy uncertainties regarding the value of other 
investment instruments. In addition, the fact that the economic policies followed in 
the country do not offer sufficient solutions to the inequality in income distribution 
and as a result, the income goes more to a certain segment has resulted in the 
segment buying housing being limited to a more specific segment with high income 
rather than a more general population [25,26]. In other words, a limited segment 



Multivariate Analysis of the Relationship Between Digitalization and Housing… 29  

with high income buys more housing and earns rental income compared to a general 
population with low income. This situation encourages the use of marketing and 
digital channels, even if there is a supply gap compared to demand in housing 
production.  
Although there have been studies on technological transformation processes in 
limited studies in the construction sector and housing production, in general, there 
has been no sufficient study on the impact of digitalization of enterprises in the 
construction sector on housing production and sales. On the other hand, knowing 
the relationship and impact of different digitalization processes with housing 
production and sales in the construction sector can play an important role in 
encouraging a more effective and efficient production and sales process within the 
sector. Therefore, this research aims to analyze the effects of digitalization on 
housing production and sales in the construction sector. 
 

2. Literature Review 

There are limited studies on digitalization in the construction sector in the literature, 

and these studies are generally addressed on a theoretical or theoretical basis. 

Among these, Aladağ (2022) examined digitalization in the Turkish construction 

sector within the scope of Industry 4.0 and reported that the level of digitalization 

in the sector is still insufficient in his analysis using the relative importance index 

method [26]. In another study, Dobrucalı and Demir (2022) analyzed the use of 

artificial intelligence in calculating duration in construction projects and showed the 

contribution of artificial intelligence and digital analysis to project duration over 71 

projects between 2011 and 2016 [27]. Akbay et al. (2023) pointed out that the use 

of interest modeling and digital technology in construction sites is both insufficient 

and necessary in the sector [28]. However, in general, there are no sufficient 

quantitative studies on digitalization in the construction sector in Turkey.  

Factors affecting housing prices in Turkey have been the subject of relatively more 

studies. Among these, Güller and Varol (2022) examined the factors affecting 

housing prices through the Erzurum sample, and reported the impact of urban 

development dynamics and building typology together with macroeconomic 

indicators [29]. In another study, Yeşil and Güzel (2021) examined housing prices 

through the Giresun sample in terms of structure and environment, and revealed the 

importance of macroeconomic and environmental factors through 246 projects 

offered for sale [30]. Muti and Dursın (2022) again conducted hedonic price 

modeling through the Erzurum sample and revealed the importance of 

macroeconomic indicators [31].  

The common point in all these studies is that the construction sector has not yet 

reached a sufficient level of digitalization, and that housing in the construction 

sector has an economic value that is used not only for shelter but also for investment 

purposes. However, there are no sufficient studies that reveal the effects of 

digitalization on housing sales both theoretically and theoretically.  
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3. Methods 

In this section, information about the research method, the research model, data set 

and statistical methods used in the analysis of the data are included.  
 

3.1 Model of the Research 

The research was designed in a mixed research model, including the descriptive 

screening model and the relational screening model. In this model, the subject or 

phenomenon intended to be examined by the researcher is first defined and 

described with qualitative or quantitative data, and then the relationships between 

the described variables are statistically analyzed [32]. In the research, firstly, the 

status of the digitalization levels of construction companies in Turkey over time and 

housing production and sales data were described, and then the relationship between 

them was analyzed.  
 

3.2 Data Set 

In the study, housing sales and production and construction sector digitalization 

indicators between 2010 and 2023, compiled by the Turkish Statistical Institute 

(TUIK) and the Central Bank of the Republic of Turkey Electronic Data 

Distribution System (EVDS), were used as the data set. The dependent, independent 

and control variables of the study are as follows:  
 

Dependent Variables: 

− First-hand housing sales data 

− Second-hand housing sales data 

− Building permits 
 

Independent Variables: 

− Online sales 

− Social media usage 

− Website 

− ERP 

− CRM 
 

Controlling Variables: 

− Consumer Confidence Index 

− Exchange Rate 

− Housing Price Index 
 

Since the construction sector digitalization indicator data from the research series 

are given annually, the dependent and control variables were taken annually. While 

taking annual averages, averages were taken from the EVDS system to reduce the 

effect of series volatility.  
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3.3 Statistical Methods 

In the research, parity analysis was performed for the temporal distribution and 

change of the data series, and percentage rates were used to define the series. In 

addition to housing sales and floor permit information, the share of new housing 

sales in second-hand housing sales was also used. Kolmogorov Smirnov test was 

performed for the conformity of the distribution of the data to the standard normal 

distribution. Since the distribution of the series did not conform to the normal 

distribution, nonparametric tests were used. In the relational screening analysis, 

Spearman's rho and year-controlled partial correlation analysis were performed for 

the relationships between binary series. For the effective analysis, Generalized 

Linear Model (Logit) analysis was performed due to minimization deviations in 

linearization [33-35]. All analyzes were performed in SPSS 25.0 for Windows 

program, with a 95% confidence interval and a significance level of 0.05.  

 

4. Results 

Online trade percentage was 6,3% in 2010, whereas 7,4% in 2022 with a peak in 

2021 with 10,4% percentage. Social media usage was peaked in 2019 with 43,0% 

level, and ranged from 20,8% in 2013 to 27,5% in 2023. Web site usage was more 

common than other digitalization indicators, and its trend was increasing from 

44,8% in 2010 to 67,8% in 2023. ERP usage was higher than CRP usage ranged 

from 10,4% in 2012 to 17,7% in 2023. CRP use was ranged from 4,0% in 2012 to 

5,7% in 2023 with a peak in 2017 as 12,0% (Table 1).   

 
Table 1: Digitalization indicators of construction firms according to years 

Year Online trade Social media Web site ERP CRM 

2010 6,3  44,8   

2011 5,2  46,8   

2012 3,7  46,8 10,4 4,0 

2013 3,0 20,8 49,2 11,3 4,7 

2014 5,2 24,4 48,5 4,0 1,6 

2015 6,0 32,6 56,1 10,1 3,5 

2016 5,4 34,2 57,7   

2017 3,9 37,8 65,7 5,3 12,0 

2018 4,6  51,8   

2019 3,5 43,0 56,1 9,6 10,8 

2020 4,1  56,1   

2021 10,4 23,4 58,8 15,5 6,0 

2022 7,4     

2023  27,5 67,8 17,7 5,7 
ERP: enterprise resource planning, CRP: Customer Relations Management 
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In 2013, first hand flat sale rate was 45,7% value, and decreased to 31,0% in 2023. 

permitted flat numbers changed from 429.755 in 2010 to 535.115 in 2023 with a 

peak in 2018 as 894.240. Second hand flat sales were increasing trend from 2013 to 

2022. In 2023, there was a decrease with effect of economical situation (Table 2).  

 
Table 2: First and second hand housing sales with permitted flats 

Year First hand sales Second hand sales Percentage Permitted flats 

2010    429.755,00 

2011    556.769,00 

2012    556.331,00 

2013 529.129,00 628.061,00 45,7 726.339,00 

2014 541.554,00 623.827,00 46,5 777.596,00 

2015 598.667,00 690.653,00 46,4 732.948,00 

2016 631.686,00 709.767,00 47,1 754.174,00 

2017 659.698,00 749.616,00 46,8 833.517,00 

2018 651.572,00 723.826,00 47,4 894.240,00 

2019 511.682,00 837.047,00 37,9 738.816,00 

2020 469.740,00 1.029.576,00 31,3 599.999,00 

2021 461.523,00 1.030.333,00 30,9 626.685,00 

2022 460.079,00 1.025.543,00 31,0 642.394,00 

2023 379.542,00 846.384,00 31,0 535.115,00 

 

Spearman’s rho correlation analysis results showed that only new flat sale 

percentage (r=-0.821; p<0.05) and permitted flats (r=-0.905; p<0.01) were 

significantly and negatively correlated with ERP usage. All other digitalization 

indicators were not significantly correlated with flat sales and production over time 

(p>0.05) (Table 3). 

 
Table 3: Spearman’s rho correlation analysis results between flat sales and 

digitalization parameters 

 

First hand sales Second hand sales Percentage Permitted flats 

r p r p r p r p 

Online trade -0.309 0.385 0.273 0.446 -0.273 0.446 -0.181 0.553 

Social media 0.405 0.320 0.214 0.610 0.381 0.352 0.524 0.183 

Web site -0.170 0.638 0.602 0.066 -0.304 0.393 0.286 0.343 

ERP 
-0.750 0.052 0.643 0.119 

-

0.821* 
0.023 

-

0.905** 
0.002 

CRM -0.071 0.879 0.643 0.119 -0.143 0.760 0.143 0.736 
*p<0.05, **p<0.01. 
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According to year controlled partial correlation analysis, first hand sales was 

significantly and positively correlated with web site usage (r=0.958; p<0.01). 

Second hand sales was significantly and negatively correlated with social media 

usage (r=-0.900; p<0.05). permitted flats were significantly and negatively 

correlated with ERP usage (r=-0.895; p<0.05) (Table 4).  

 
Table 4: Year controlled partial correlation analysis results between flat sales and 

digitalization parameters 

 

First hand sales Second hand sales Percentage Permitted flats 

r p r p r p r p 

Online trade -0.333 0.584 0.728 0.163 -0.443 0.455 -0.639 0.245 

Social media 0.651 0.234 -0.900* 0.037 0.762 0.135 0.754 0.141 

Web site 0.958** 0.010 -0.355 0.558 0.866 0.058 0.682 0.205 

ERP -0.582 0.304 0.855 0.065 -0.743 0.150 -0.895* 0.040 

CRM 0.647 0.238 -0.616 0.268 0.666 0.219 0.759 0.137 

*p<0.05, **p<0.01. 

 

Although web site usage was significantly correlated with first hand sales, GLM 

analysis results showed that its effect on first hand sales was not significant (p>0.05). 

However, social media usage significantly and negatively effects second hand sales 

with controlling variables (B=-5633,129; p<0.05). Effects of ERP usage on 

permitted flats were insignificant, despite of significant correlation (p>0.05) (Table 

5).  
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Table 5: Generalized Linear Model (Logit) for effects of significantly correlated 

factors on flat production and sales 

Parameter B Std. Error 
95% Wald Confidence Interval Hypothesis Test 

Lower Upper Wald X2 df p 

First hand sales 

(Intercept) -157632482,086 34932062,0706 -226098065,650 -89166898,522 20,363 1 ,000 

Website -1131,985 2564,1215 -6157,570 3893,601 ,195 1 ,659 

Year 78257,068 17397,9900 44157,635 112356,502 20,232 1 ,000 

USD -118334,452 30848,7850 -178796,960 -57871,944 14,715 1 ,000 

CSI 8345,049 4545,5176 -564,002 17254,100 3,370 1 ,066 

FPI 19280,931 5754,4204 8002,474 30559,388 11,227 1 ,001 

(Scale) 632526596,905 282874493,6513 263275162,261 1519664416,333    

Second hand sales 

(Intercept) -120030182,890 38860041,7828 -196194465,222 -43865900,558 9,541 1 ,002 

Social media -5633,129 2368,0461 -10274,414 -991,844 5,659 1 ,017 

Year 60180,694 19527,6765 21907,152 98454,237 9,498 1 ,002 

USD -14104,298 44635,2040 -101587,690 73379,094 ,100 1 ,752 

CSI -3730,530 5108,3815 -13742,773 6281,714 ,533 1 ,465 

FPI -820,523 7937,3124 -16377,370 14736,323 ,011 1 ,918 

(Scale) 175234464,623 87617232,3113 65768623,807 466896155,249    

Permitted flats 

(Intercept) -154114308,367 26939764,1007 -206915275,756 -101313340,977 32,726 1 ,000 

Year 76549,815 13362,5211 50359,755 102739,876 32,818 1 ,000 

ERP -2353,484 4451,8361 -11078,922 6371,955 ,279 1 ,597 

USD -107245,155 30859,8903 -167729,429 -46760,881 12,077 1 ,001 

CSI 8913,922 4503,3255 87,566 17740,278 3,918 1 ,048 

FPI 16736,004 5525,1485 5906,912 27565,096 9,175 1 ,002 

(Scale) 551328808,925 275664404,4625 206923547,296 1468965033,332    

USD: Exchange rate, CSI: Customer Satisfaction Index, FPI: Flat Price Index. 

 

5. Discussion 

In this research, the effects of the digitalization process on housing production and 

sales in the construction sector were examined, and in this context, the relationship 

between the digitalization data compiled by TÜİK and the housing production and 

sales data of the Central Bank of the Republic of Turkey was analyzed. The results 

obtained in the research revealed that the level of digitalization in the construction 

sector in Turkey is still developing proportionally, and the use of social media may 

be the most effective marketing method.  

Housing production is an important sector that affects the lives of individuals both 

economically and socially. While the relationship between the housing needs of 
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individuals and the concept of family and social structure gives spiritual value to 

housing, housing is also seen as an investment tool, especially in many belief 

systems where interest is prohibited [12,36,37]. In addition, the direct and indirect 

economic relationship of housing production with many different sectors shows the 

importance of housing production for the economic system in the country [38-40]. 

In addition, housing exchange and second-hand housing sales and rentals increase 

the size of the economic value and importance of the sector. As in every sector, 

digitalization and modernization of such a significant economic value are important 

in the construction sector. In this regard, in Turkey, TÜİK has been sharing data on 

digitalization processes in construction companies, starting with online commerce 

and website usage in 2010. The relationship of this data with the performance of 

companies in the sector, and revealing which indicator is important to what extent, 

are important in determining the direction of digitalization in the construction sector.  

The study first analyzed the level of digitalization in the construction sector in 

Turkey. There are limited studies in the literature on this subject, and most of them 

address digitalization more qualitatively and conceptually [26-28]. In this study, 

according to TÜİK data, the online sales level, one of the digitalization indicators 

in the construction sector, increased from 6.3% in 2010 to 7.4% in 2022. Social 

media use increased from 20.8% in 2013 to 27.5% in 2023. Although the use of 

ERP and CRM is relatively limited, digitalization indicators generally tend to 

increase over time. These results show that, although there is a digitalization trend 

in the construction sector in general, these studies remain at a certain level compared 

to the size of the sector and that significant developments are needed. In this regard, 

further studies can be conducted to examine the tendencies of different company 

structures and sizes in the sector regarding digitalization.  

There have been many studies in the literature on housing sales and the factors 

affecting them in Turkey [29,31,41,42]. In general, two issues that stand out in these 

studies are that second-hand sales in Turkey are mostly for sheltering purposes and 

that land or first-hand sales represent an investment value. According to the EVDS 

data examined in this research, first-hand sales in housing sales tend to decrease, 

while second-hand sales tend to increase. While the new housing sales rate was 

45.7% in 2013, it decreased to 31.0% in 2023. Housing permits also showed 

fluctuations similar to the total sales figures. When the economic situation in Turkey 

is evaluated, these results are consistent with the literature. Because the banks had 

significant interest rate hikes and investment alternatives during the period when 

the research was conducted, the decrease in housing sales values indicates a 

decrease in the sales of first-hand houses. In second-hand houses, since shelter is at 

the forefront rather than investment, there is a different distribution from a 

macroeconomic perspective.  

In the research, in order to make a significant contribution to the field, according to 

the correlation analysis results that reveal the digitalization and housing sales and 

production data examined quantitatively, there are statistically significant 

relationships between first-hand sales and website use; second-hand sales and social 

media use; and construction permits and ERP use. According to the Generalized 
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Linear Analysis results, it is seen that only social media use significantly reduces 

second-hand housing sales. These results show that construction companies choose 

social media as the primary and most important channel to reach consumers, and 

that other digitalization channels are not yet at a level that will affect sales and 

production levels. The increase in first-hand sales figures and the decrease in 

second-hand sales in the construction sector may be due to the use of social media 

by companies. Further studies are needed for this. However, the current results 

indicate that the rates of choosing first-hand housing compared to second-hand 

housing, especially for those who buy housing for investment purposes, are 

significantly related to the levels of social media use by companies in the 

construction sector.  

 

Limitations of the research  

The most important limitation of the research is that the data is general and does not 

allow for more specific evaluations due to the diversity of the distribution and 

company structure of the construction sector in Turkey. However, although this 

situation is seen as a limitation in generalization, it also brings with it the fact that 

the research is a pioneer in the field and forms the basis for specific studies to be 

conducted in the future.  

Another important limitation of the research is that the criteria of the digitalization 

process are broad both in terms of measurement and indicators. Data such as social 

media usage, website presence, ERP and CRM usage are mostly dichotomous data, 

and there is not enough information about the level, intensity and form of their usage. 

For example, a business that shares social media once a month and a business that 

shares five times a day both appear to be using social media marketing. Although 

this limitation actually stems from TÜİK data, it is also reflected in the research 

results.  

 

Contributions of the research to the literature and the field 

The most important contribution of the research to the literature is that it is a pioneer 

in the field and has been conducted in an area that has significant economic value 

in terms of both the construction sector and digitalization, as well as being socially 

important. Although digitalization has been addressed on a theoretical basis for the 

construction sector, no sufficient quantitative studies have been found. In this 

respect, the research provides significant contributions to the literature.  

The contribution of the research to the field is that it numerically reveals the direct 

reflections of the digitalization process on the field and gives construction company 

managers an idea about which digitalization process can be more important and 

effective. Undoubtedly, the importance of social media communication is estimated 

in every sector. However, the research has both numerically revealed its importance 

and shown the level of impact within other digitalization levels.  
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6. Conclusion 

It reveals that digitalization in the construction sector is not reflected in the market 

at a sufficient level. Although the share of digitalization indicators among 

companies in the sector is above the limit of significance, it is seen that there are 

businesses that do not yet have the most basic digitalization processes such as 

websites or social media. Today, digitalization is not a choice, but a necessity and 

need, both in terms of increasing competition and efficiency in domestic markets 

and in terms of businesses having a sustainable financial activity cycle on a global 

scale. In this respect, the necessary steps should be taken for the digitalization of 

construction companies, public and scientific studies should be carried out, and the 

necessary support should be provided. 

Another important result that stands out in the research is the finding that studies 

conducted solely on social media reduce second-hand housing sales. Considering 

that second-hand housing sales are mostly through individuals, it is seen that the 

most effective method is for construction companies to reach the segment that will 

buy housing through social media, but this is not yet at a level that will affect first-

hand housing sales. Advanced studies and field applications are needed in this 

regard. In addition, according to the findings obtained in the research, more specific 

data and feedback systems are needed in second-hand housing sales. The sector can 

be supported by providing more data and evaluations, especially in housing 

purchase processes for sheltering purposes, especially by banks and financial 

institutions.  

As a result, the construction sector, like all other sectors, is one of the areas where 

steps need to be taken in terms of digitalization, where second-hand housing sales 

are affected through social media communication, and where digital transformation 

is important. For this, first of all, serious economic and structural, administrative 

studies, public supports and scientific research are needed in the sector, from the 

purpose of buying a house to the valuation process, from the economic process to 

the social process.  
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