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ABSTRACT 
Construction sector plays a significant role in GDP growth and economy development of 
Croatian economy and on European union level driven by growth of construction activities in 
last two decades. From 1980 until 2024 Croatian economy passed through transition process 
in order to become developed EU member in which construction sector currently contributes 
to Croatian GDP with 5% and contributes with 8% in total national employment. Paper provides 
analysis of construction sector movements from 2011 till 2024 explaining periods of growth, 
recession and recovery as well as period of COVID crisis. Conducting multiple regression 
analysis paper provides correlation between key performance indicators of construction sector 
like number of new apartments, number of issued construction permits, real estate price 
indicators and macroeconomic indicators. There is evidence of positive influence of between 
realized construction works and GDP growth. Additionally, construction sector demonstrated 
strong resistance to COVID crisis with positive contribution to post-COVID economy recovery 
as well as unemployment rate reduction. 
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1. Introduction 
 
Croatia as a country and economy passed through different economy cycles over last 20-25 
years and become developed EU member. Construction sector always had significant share 
in GDP of Croatian national economy. For example, in 1980 this share was more than 12% 
(Butković, 2014) while in 2023 it was 4,9% (Ekonomski institut Zagreb, 2024). After 
independence, construction sector performed boom from 2001 mainly driven by construction 
of subsidised apartments and due to beginning of highways construction (Butković, 2014). On 
world basis construction industry generates approximately 100 million jobs and comprise 6% 
of global GDP. In highly developed countries this share is bit less and on level of 5% while in 
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developing countries is around 8%. In future period it is expected that construction sector will 
be engaged in rinsing investments in renewable energy sources, especially in western Europe 
and reconstructions due to energy efficiency increase. Regarding number of construction 
companies from 2010 to 2020 there were 11,6% less construction companies due to decreased 
number of manufacturing companies and decreased real estate activities. In recent period 
there were several significant events which strongly influenced Croatian construction sector. 
At first, Zagreb and Petrinja earthquake which occurred in 2020 and 2021 caused serios 
damage on buildings and other public infrastructure. Estimate cost of reconstruction is greater 
than 11 billion EUR. These funds will have significant and strong influence on Croatian 
construction sector and will be driver of sector development. Apart from two earthquakes, 
contrarotation sector faced with COVID 19 crisis, Euro currency introduction and inflationary 
shocks which caused significant challenges and changes for sector on overall level. In last 
three years construction sector is faced to lack of workers while in same period there is 
increased demand for construction services (Pamić, 2023). Based on recent data by the end 
of 2024 there were around 130.000 foreign workers in Croatia (Hrvatska narodna banka, 
2024), while most of them works in construction services. In addition, it is worth to mention that 
Croatian GDP is greater for 0,1% annually in period from 2018-2023 due to import of foreign 
workers into Croatia (Hrvatska narodna banka, 2023). Importance of construction for GDP 
comes not only from direct influence through value of construction works, as well as indirectly 
through interaction among other sectors like transport, mining, engineering and other less 
important segments. In further period, sector will strongly be under influence of Croatia’s 
National Recovery and Resilience Plan and will be very active in energy efficiency building 
renovation and increase. After introduction, in next chapter there will be briefly literature review 
how construction sector influence on GDP and economy development and which part of 
construction services are mostly important for economy growth. In third part author will present 
collected data and empirical methodology while before conclusion there will be results 
discussion about which factor of construction services is mostly correlated to Croatian GDP 
and how construction sector is related to inflation rate as well as to unemployment.   
 

2. Literature overview 
 
As mentioned in introduction, construction sector is one of the key drivers and determine of 
economic growth. On European union level (28 EU countries) production in construction sector 
is positively corelated to economic growth and generates high turnover. Due to constant growth 
of construction activities in EU countries construction sector will remain as one of the most 
important (Žarković, 2022). Construction sector generally includes lot of other and supporting 
activities like raw material procurement, wholesale, retail and distribution of construction 
materials, architects and project management services, recycling and waste management and 
other minor activities. Climate changes and EU dedication to energy efficiency has significant 
impact to renovate and build new buildings which are efficient to use. After latest financial crisis 
which occurred in 2008 EU countries recorded constant growth of added value produced by 
construction sector. On EU level in 2018 construction sector accounts for almost 9% of EU 
GDP and employee almost 18 million people. Most of companies in construction sector are 
segmented as SME companies which under scope of EU strategy (Badiu, 2022). Building 
materials and other components are usually procured from various industries and construction 
industry can be significant supporter of these industries. On the other hand, construction sector 
demand depends strongly on infrastructure investments which are related to transport 
improvement, better water and electricity usage efficiency, better living conditions and 
generally to productivity improvement. Apart from economy growth construction sector is also 
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very important for employment rate of particular economy. Construction industry is labour 
intensive, especially in developing countries, and construction workers spend part of their 
income on local market in order to stimulate local economy. This is great example how 
government with financing of public works can generate multiple GDP growth through different 
channels in the same period, mainly in developing countries in which construction sector is 
more significant for GDP growth than in developed countries. In later stages of development 
level, construction sector is not significant for GDP growth as at first stages. (Giang, 2011). 
Similarly, to previous study, public infrastructure investment has significant positive effect on 
economic growth only in short term economic run while investments in residential construction 
buildings have positive effect in long term economic run. In addition, government support 
through public work support and stimulation can only have positive influence on GDP growth 
in short term run while for a long-term economy growth structural change in economic policy 
will be required (Wigren, 2007).  Both investments, in residential and non-residential 
construction has positive effect on GDP growth but residentials are even more significant 
(Coulson, 2000). In USA economy before latest crisis in 2008, housing construction had 
significant positive effect on GDP growth on short term basis. There is similar situation in less 
developed countries like India in which construction in housing sector should have positive 
influence in short term period due to less influence on business cycle of construction sector 
(Mallick, 2010).  Apart from time frame, construction sector has stronger influence on GDP 
growth during expansion of the economy while during economy downturn period there were 
no significant influence. This confirms that construction sector is pro-cycle oriented in a relation 
to macroeconomic situation. Apart from GDP, in developed countries like Hong Kong, 
increased employment and increase in absolute number of employees require more work 
spaces and indirectly support construction sector through increased demand for office spaces 
(Chiang, 2015). Real estate market is strongly linked to construction sector. Regardless the 
economy, real estate prices are determined by macroeconomic factors like consumer price 
index, unemployment rate, GDP movement and government bonds prices movement. In 
comparison of UK and German market which are totally structurally different, on a long-term 
basis markets are similar while distinctive characteristic can be viable only in short term period 
(Schätz, 2009). Prices of real estate are under strong impact of unemployment rate. For 
example, in Warsaw from 2003 to 2012, unemployment changes by one unit cause real estate 
price change by 0,389 units. During same period of time, in Greece correlation between 
unemployment rate and real estate price is not so significant mainly due to greater 
unemployment rate in Grece compared to Poland (Grum, B, 2016). There is similar case in US 
and UK in which employment rate particularly influence adjustments on real estate market and 
particularly determine real estate prices. Furthermore, real income which depends on real 
economy and employment rate is driver of real estate prices. Negative movements in real 
income leads to real estate market contraction and vice-versa in US what was confirmed with 
latest subprime mortgages crisis in 2008. On UK market, GDP growth tends to be more 
significant as real estate market creator rather than unemployment rate (Bouchouicha, 2012). 
European real estate market is also under influence of different cultural mentalities. In southern 
Europe there is intention to become owner of the house and this is considered as a family 
achievement while in Germany there is more intention to rent entire flat or house. On overall 
European level, approximately 25% of people have mortgage on their living place, but in some 
countries like Sweden, Netherlands or Denmark this share is above 50%. On overall EU level 
housing prices, mortgages movements and GDP are linked but there are some country or 
regional specifics due to different development stages and different lending policy which could 
have some influence on economic growth but to real estate price increase. It would be also 
recommended that policies are aligned among EU countries because economies are tightly 
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linked toward each other and contagion will spread immediately (Filotto, 2018). In central and 
eastern European countries (CEE) housing market and real estate house prices responded 
strongly to real wages increase. Apart from real wages increase, financial institutions, 
especially banks, also had strong impact on house prices increase through loan approval to 
natural persona as well as investor financing. Furthermore, like in developed countries, GDP 
per capita is positively associated with real estate price changes as well as decrease in real 
interest rate decrease (Égert, 2007). Different real estate markets responded differently to 
global financial crisis. On European level there were four group of countries analysed and in 
first group which includes Austria, Germany, Switzerland and Norway witnessed only minor 
price drop and fast recovery after global financial crisis. On the other hand, Greece, Ireland, 
the Netherland and Spain had significant price drop as a result of global financial crisis in 2008 
while countries like Belgium, Denmark, Finland, France and some other had short recovery 
after 2008, but second wave of price decrease after 2012. Recovery started in 2014. Last 
group of counties includes non-EU countries like Serbia and North Macedonia which showed 
totally unstable real estate market after global financial crisis (Melecky, 2023).  COVID crisis 
which occurred in 2020. All over the world significantly influenced whole economy as well as 
construction and real estate market. One of the main challenges during latest crisis were 
difficulties in supply chains what caused delays in construction material procurement 
processes. Apart from delays in raw material procurement, COVID crisis and lockdown period 
made difficulties in construction workers transport from home to construction sites. As a result 
of COVID crisis in Italy 44% of construction companies claimed that they have some damage, 
in Australia construction losses caused by COVID crisis are estimated on level of 5 billion US 
dollars while in Russia construction sector faced 10% financial recession (Biswas, 2021). In 
order to reduce COVID 19 risks companies needed to pay attention to social distances 
between workers, promote usage innovative technologies which reduce workforce and 
disinfecting tools after work. These guidelines should be applied if similar crisis appear again 
(Iqbal, 2021). Regarding the type of real estate, empirical research showed that hospitality and 
retail segment is more resistant than office sector during latest pandemic. Valuation of office 
buildings might be volatile in next period due to changes in shopping patterns (switch to online 
shopping), work from home policy’s introduction and business travel habits change. As a result 
of previous mentioned, greater risk premium could be applied in real estate valuations (Hoesli, 
2022). 
 

3. Methodology 
 
Construction sector face positive movements over last several years with contribution in 
Croatian GDP of approximately 5% and 9% of total employment. Croatian construction sector 
passed through four phasis from 2001 to 2024. Significant growth of construction sector is 
recorded from 2001 until 2008 and from 2021 till today while from 2009 until 2014 sector was 
under recession period. From 2015 until 2020 sector was in recovery phasis after big financial 
crisis which occurred in 2008. From 2001 until 2008 share of construction sector in Croatian 
GDP increased from 4,4% to 6,5% while employment in this sector was increased by 61%. 
Based on recent data and after recovery period, in first 6 months of 2024 most of the 
construction works are related to non-residential buildings (34,7%); traffic infrastructure 
(26,3%), residential buildings (20,3%) and others (18,7%). Compared to previous periods it is 
worth to mention there is increase of residential building development and slight decrease of 
traffic infrastructure development. One of the significant drivers of greater constructions works 
share in traffic infrastructure and non-residential building are EU funds (Ekonomski institut 
Zagreb, 2024).  Good indicators regarding movements in construction sector can be number 
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of the apartments and number of issued construction permits. There is chart below which 
presents correlation between these two indicators and GDP growth from 2011 until 2024. 
 
Figure 1 GDP Growth and key construction sector indicators 

 
Source: Prepared by author based on data available from: Croatian Bureau of Statistics. 

 
Empirical research is based on publicly available data which will be analysed with descriptive 
statistics methodology. Construction sector data are collected from annual analysis of Croatian 
construction sector prepared by The Institute of Economics Zagreb which every year in 
October prepare deep analysis. Analysis is available from 2013 till 2024, but not all data were 
in scope of analysis. Macroeconomic data were collected from publicly available data provided 
by Croatian National Bank and Croatian Bureau of Statistics. Apart from previous mention, in 
paper it will be partly used data collected by Croatian chamber of commerce. Regarding 
methodology, empirical analysis will be conducted in order to identify relationship between 
following: 

▪ GDP;4 
▪ Annual number of new built apartments; 
▪ Annual number of new built square meters; 
▪ Average apartment price per square meter; 
▪ Annual number of issued construction permits; 
▪ Annual value of realised construction works. 

 
 
 
 
 

 
4 Real GDP in absolute amount, base year is 2021. 
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Table 1 GDP and key construction sector indicators 

Source: Prepared by author based on data available from: Croatian Bureau of Statistics and Croatian central bank.  

 
Table 2 Inflation and unemployment rate from 2011- 2022 

 
Source: Croatian central bank. 

 

4. Empirical evidence 
 
At first step multiple regression analysis with confidence level of 95% among variables were 
performed and results are as it follows.  
 
Mathematical formula for linear regression in general form is as it follows: 
 

𝑦 = 𝛽0 +  𝛽1𝑥1 + 𝛽2𝑥2 + ⋯ +  𝛽𝑗𝑥𝑗 +  𝜀 

In this model, regression formula is as it follows: 
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𝐺𝐷𝑃 = 𝛽0 +  𝛽1𝑁𝑒𝑤 𝑏𝑢𝑖𝑙𝑡 𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡𝑠 + 𝛽2𝑁𝑒𝑤 𝑏𝑢𝑖𝑙𝑡 𝑠𝑞𝑢𝑎𝑟𝑒 𝑚𝑒𝑡𝑒𝑟𝑠 (000) 

+ 𝛽3𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑠𝑢𝑤𝑎𝑟𝑒 𝑚𝑒𝑡𝑒𝑟
+ 𝛽4𝐼𝑠𝑢𝑠𝑒𝑑 𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑚𝑖𝑡
+ 𝛽5𝐴𝑛𝑛𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑟𝑒𝑎𝑙𝑖𝑠𝑒𝑑 𝑐𝑜𝑛𝑠𝑡𝑢𝑟𝑐𝑖𝑡𝑜𝑛 𝑤𝑜𝑟𝑘𝑠 (000 𝐸𝑈𝑅) 

Dependent variable is GDP in absolute amount, as well as all independent variables which 
are: Annual number of new built apartments; Annual number of new built square meters; 
Average apartment price per square meter; Annual number of issued construction permits; 
Annual value of realised construction works. Results are as it follows: 
 
Table 3 Results of regression analysis 

 
Source: Prepared by author in MS Excel based on data available from: Croatian Bureau of Statistics and Croatian 
central bank. 

 
Based on table above it can be concluded that more than 98% of variation are explained in 
model p-value < 0.00001 of F statistics (45,42) confirms overall model significance. Upon 
regression analysis it can be concluded that independent variable Issued construction permit 
is significant in model and have strong influence and positive strong corelation with GDP what 
is confirmed on significance level of 95%. On the other hand, unfortunately, it cannot be 
concluded which variable is most significant due to multicollinearity among independent 
variables. Following VIF values indicates multicollinearity problems: 
 
Table 4 VIF indicator of independent variables 

 
Source: Prepared by author in MS Excel based on data available from: Croatian Bureau of Statistics and Croatian 
central bank. 

 
Corelation matrix is as it follows: 
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Table 5 Regression analysis correlation matrix 

  
Source: Prepared by author in MS Excel based on data available from: Croatian Bureau of Statistics and Croatian 
central bank. 

 
Based on correlation matrix there is strongest correlation between value of realised 
construction works and GDP what implies that construction sector is positively associated with 
Croatian GDP and Croatian economy. In addition, all other components which are closely 
related to construction sector also have positive influence on GDP. It is worth to mention that 
construction sector was very resistant to COVID crisis when Croatian economy faced plunge 
of 8,5% while there were increased number new apartments for almost 2%, there were 4% 
growth in number of built squares, average price of the apartment also increased for 2,64% 
while value of realised construction works were greater for 6,78% despite lower number of 
issued construction permits. In this concrete crisis (COVID crisis) construction sector moved 
in opposite way to GDP direction what was not in case of financial crisis 2008. In order to 
confirm above correlation matrix table and having in mind high multicollinearity among 
independent variables, there will be performed simple linear regression in order to find out 
relations between GDP and each particular independent variable. 
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Table 6 Simple linear regression analysis 
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Source: Prepared by author in MS Excel based on data available from: Croatian Bureau of Statistics and Croatian 
central bank. 
 
As it can be noticed from above tables which presents regression analysis, the lowest R-
Square indicator is 0,73 which confirms goodness of model. In addition to R-square indicator, 
it is worth to mention that P-value is around 0 (zero) at significance level of 95% which confirms 
that each independent variable has influence of GDP as a dependent variable.   
 
Regarding other macroeconomic indicators, it can be concluded that increasing activity in 
construction sector increase inflation on overall level. There is positive correlation between 
value of realised construction works and inflation rate of 0,64 for the period from 2011-2024. It 
is necessary to mention that between 2021 and 2023 construction materials like steel, timber, 
cement and generally energy costs significantly increased up to 60% in some fields which also 
had some influence on inflation rates. Despite prices increase and cost pressures, there were 
above 15% of construction works growth in 2022 and 2023.  
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Figure 2 Correlation between value of construction works and inflation rate 

 
Source: Prepared by author in MS Excel based on data available from: Croatian Bureau of Statistics and Croatian 
central bank. 

 
On the other hand, construction sector has positive effect on overall employment of Croatian 
economy what can be confirmed with significant negative relationship between unemployment 
rate and value of construction works. Correlation coefficient between these two variables is-
0,76. Apart from direct effect of construction sector, it can be noticed that construction sector 
is considered as a pro-cyclical industry having in mind multiplier on job creation in other sectors 
like transport, design, construction materials, wood industry and etc.   

Figure 3 Value of construction works and unemployment rate 

 
Source: Prepared by author in MS Excel based on data available from: Croatian Bureau of Statistics and Croatian 
central bank. 
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5. Conclusion 
 
Construction sector is one of the most important for particular economy development and GDP 
growth. Positive corelation between construction sector and investment cycle comes from fact 
that construction sector is necessary for building of new production facilities, production 
capacities, accommodation units, tourism sector development as well as for improvement of 
residential facilities and living standards. Apart from significant GDP and employment 
contribution construction sector also contributes to environmental improvement and energy 
efficiency what is European union one of strategic goals. In addition to previous mentioned 
benefits, lot of other industries are strongly linked to movements on construction market. 
Employment in construction material traders, architects, transportation companies, project 
managers, recycling industry and other less significant industries partly depends on activities 
in construction sector. Governments can support sector development through public works 
organization what generally leads to greater GDP and economy development, especially in 
short term. On a long-term basis, influence of public works was not significant even for GDP 
even for construction companies. Another driver of construction sector and consequently GDP 
growth is housing market which are also associated with macroeconomic situation in general 
and employment rate. During latest COVID crisis, construction sites were not closed, but 
construction companies had problems with delays in raw material procurement caused by 
difficulties in supply chain and by lack of workers due to travel limitation which caused 
difficulties workers movements. In some countries, like Australia and Russia, construction 
companies faced some loses while in Croatia despite lower number of issued construction 
permits construction sector faced strong resilience and, in the end, operated better in 2020 
compared to year before. Croatian construction companies are significant for Croatian 
economy development, what is confirmed through correlation analysis in which all indicators 
are positively associated with GDP growth and value of construction services is negatively 
associated with unemployment rate. High inflation in recent period might be challenge for 
sector and as recommendation for further research it will be highly recommended to analyse 
how construction sector contributes to real GDP and real GDP growth in high inflation 
conditions. COVID crisis had only short negative influence to Croatian GDP in which 
construction sector was very resistance. For further research it could be interesting to analyse 
sector resistance in longer crisis or longer GDP decline period. Also, it will be interesting to 
compare Croatian market with other countries, especially in CEE region which are similar to 
Croatia based on macroeconomic indicators. Apart from that, further research can be extended 
on other significant sectors in Croatia, like tourism, or some other indicators can be included 
in model in order to realise which one is most significant for Croatian GDP.  
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