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ABSTRACT The impact of traffic flows on the economy, society, and the environment is obvious 
and complex. This paper presents a linear regression model created using the factors influencing 
traffic from a case study of a regional highway in the turbulent period from 2019 to 2024. The 
model was tested on a highway that is subject to distinct seasonal fluctuations on an impor-
tant transport connection between Central Europe and tourist destinations in the northern 
Mediterranean. The model was tested to predict traffic intensity and flows and to give reliable 
inputs for the management of the highway’s economic, technical, safety, and ecological aspects 
for future development. The result of the model was checked and found to be reliable, which 
opens up the possibility of creating similar models for other strategic traffic routes in Central 
Europe, in order to manage traffic flows in a measurable, responsible, and sustainable way.
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1. Introduction

The road connectivity of the world at all levels is increasing from year to year re-
gardless of all contemporary challenges, above all those concerning environmental 
and economic sustainability. Globalization is progressively decreasing the effect 
of geographical distance on worldwide connections which is evident also in the 
regional tourism and transport gravity models (Rosselló-Nadal, Santana-Gallego 
2024). One of the most important segments in road connectivity are highways, 
which enable the physical transport of people and goods over longer distances. 
In this paper, on the example of the regional level of highway connectivity, the 
strength of the isolated factors influencing the volume of traffic are tested. Also, 
the research is focused on the possibility of predicting the future volume of traf-
fic to determine more efficiently and reliably the economic, environmental, and 
safety challenges posed by the trend of increasing traffic intensity.

The growing volume of road traffic creates an increasing need for the manage-
ment of traffic systems, for which it is necessary to develop robust methods of 
analysis and forecasting (Avila, Mezić 2020). One of the major factors in increas-
ing the intensity of regional and international road traffic is tourism and therefore 
forecasting of traffic plays a major role in tourism planning (Cho 2003; Liu, Wang, 
Shen 2015; Wang, Ye 2016; Wang et al. 2019; Feng 2023). The commitment to de-
velop tourism would be much easier if it were possible to analyse current and past 
traffic flows with the scope to predict the nature of changes (Cho 2003).

2. Theoretical framework

By reviewing the literature that argues the problem of traffic flows and intensity 
on highways and expressway there is a significant number of works on traffic 
dynamics and traffic problems especially in everyday daily mobility in public 
transport of urban areas, but also it is visible a lack of work on the regional level 
(Gartner, Messer, Rathi 2001; Lee, Tseng, Tsai 2009; Bernard 2022; Chawla et al. 
2022; Kraft, Blažek, Marada 2022; Mahapatra et al. 2024). This paper is not the 
first that tries to predict traffic intensity using regression analysis, such as Clark 
(2003); Sun et al. (2003); Vlahogianni, Karlaftis, Golias (2014), and Zhu et al. 
(2016), which argue short-term traffic prediction problems and possibilities of traf-
fic forecasting. Analysing the field of research that connects tourism and highway 
flows there are some specific works on traffic volume forecasts and characteristics 
of so-called tourism highways which underline the seasonal variation of intermit-
tent traffic volume, regional development aspects, impacts on the economic, social, 
environmental dimension and discontinuity of the traffic flows (Šolman 2010; 
Crnjak, Kristek 2012; Ivanova, Masarova 2013; Liu, Wang, Shen 2015; Tsou, Cheng, 
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Tseng 2015; Rolfe, Flint 2018; Zhang, Hu, Lin 2020; Filčák, Rochovská, Horňák 
2021; Boto-García, Pérez 2023). In recent years there are also published papers 
like Wang, Zhang, Wolshon (2023) that are offering methods to analyse the short 
and long-term impacts of traffic restriction policies under COVID-19, which has 
become an important aspect of growing resilience in the transport sector. It is also 
visible there is a growing number of newer research which are arguing challenges 
of state-of-the-art new technology and its consequences on traffic flows. Papers 
like Han, Wang, Leclercq (2023) argues contemporary dynamic traffic control, 
addressing the challenges associated with implementing reinforcement learning 
traffic control strategies in practice, and identifying promising directions for fu-
ture research. Also, Mohammadian et al. (2023) research argue interesting aspects 
of potentials, limitations, and critical issues of various modelling frameworks 
of connected and automated vehicles which are expected to reshape traffic flow 
dynamics. Research which should not be neglected either are which are focused 
on so-called tourist roads and their specifics which are often connected to factors 
affecting traffic flows for example local climatic comfort conditions or specific 
events and their influence on tourism seasonality (Akin, Sisiopiku, Skabardonis 
2011; Schiefelbusch et al. 2007; Datla, Sharma 2008; Koetse, Rietveld 2009; 
Kardani-Yazd et al. 2019; Bergantino et al. 2023). To conclude, analysing of the 
existing papers, a research gap is visible in the field of research on the intensity 
of traffic flows over regional highway distances and seasonal periods, especially 
the flows under the influence of tourism with its seasonality oscillations.

Considering the observed gaps in the researched field, this work is focused on 
the research of the factors affecting the traffic on the regional Croatian A1 highway 
(Fig. 1) over six years (2019−2024) aiming to shape the regression model capable 
of predicting future traffic highway flows. It is important to underline the role of 
the picked case study of Highway A1 which connects the two most populated areas 
in Croatia, the inland region of the capital of Zagreb and the second-populated 
town of Split on the coast. Highway A1 with its 484,1 km (HAC 2024) is also im-
portant because it is the shortest high-speed road connection between the central 
European inland tourist markets (Slovenia, Hungary, Austria, Czechia, Slovakia, 
Germany, Poland…) and Mediterranean Adriatic tourist region of Dalmatia which 
offers not only attractive coastal areas but also its significant number of islands 
which are connected with the coast by ferry boats.

Highway A1 has an important role in the tourism sector as a crucial sector of 
the Croatian economy (Baričević, Marušić, Malovrh 2017). Regardless of the mayor 
role of the A1 Highway, and especially its influence on tourist seasonal flows, for 
the development of the local and national economy, there is no large number of 
works that research highway traffic, its seasonality, factors, or other specificities 
of the A1 and connections with tourism. Among the works that research the A1 
Highway, and are related to the seasonality of traffic flows, regional development 
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and tourism, only a few works stand out: Sić (2009); Baričević, Marušić, Malovrh 
(2017); Naletina, Zelenika, Petljak (2018); Rupčić, Gašparović (2019).

The objective of the research was to examine the relationships between traffic 
flow intensity on regional Highway A1 and economic factors tied to tourism sea-
sonality (Fig. 2). The initial phase of the study involved testing relationships using 
a regression model to identify key predictors, which enabled the development of 
a short-term traffic intensity forecasting model for Highway A1. In the next step, 
the forecasting results served as a foundation for the proposed highway manage-
ment framework, aimed at improving the efficient and sustainable management 
of the highway.

Figure 2 underlines the importance of seasonality as the crucial characteristic 
of the Highway A1. The graph is showing a visible connection between tourism 
flows and the intensity of traffic with its summer maximums on Highway A1.

The basic research question of this research is “Is it possible to make a reliable 
regression model that predicts highway traffic flows?”, and the derived more con-
crete research question is “Which are variables that can be used to predict traffic 
flows on Highway A1?”. To answer the research questions the variables influencing 
the traffic on the highway were selected and tested. Selected variables for the 
regression model are observed with their changes on a monthly basis and oscilla-
tions over the turbulent multi-year period from 2019 to 2024. The research is based 
on regression analysis to obtain a statistically reliable model for predicting future 
changes in the intensity of traffic on the Highway A1. Because this paper analyses 
the period from 2019 to 2024 there were many challenges that were shaping the 

Fig. 1 – Map of A1 Highway
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traffic flows, like the ordinary economic mainly touristic factors but also some 
extraordinary like COVID-19 pandemics, consequences of the war in Ukraine and 
inflation on domestic and connected European markets.

The paper also addressed several general issues related to traffic sustainability, 
including highway congestion management, regional planning aspects of highway 
management, and certain environmental impacts of highway traffic intensity 
(Forman, Alexander 1988; Afrin, Yodo 2020; Lin et al. 2023.).

The research is based on the primary hypothesis (H-1) and further elaborated 
with a secondary hypothesis for picked predictors (H-2 to H8). The H-1 states that 
the intensity of traffic on Highway A1 is connected to the seasonality of tourism 
in Croatia.

To investigate the H-1 hypothesis more closely, further are analysed individual 
economic variables (predictors of traffic intensity):
–	 H-2: The growth of unemployment at the national level has a negative impact 

on the intensity of traffic on the A1 highway.
–	 H-3: The increase in the value of the CEIZ index has a positive impact on the 

intensity of traffic on the A1 highway.
–	 H-4: The increase in the number of domestic tourists has a positive impact on 

the intensity of traffic on the A1 highway.
–	 H-5: The increase of the inflation (price index) has a negative impact on the 

intensity of traffic on the A1 highway.

Fig. 2 – Tourism arrivals and traffic flow values. Source: CBS (2024b) and CH (2024).
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–	 H-6: The increase in the number of COVID-19 cases has a negative impact on 
the intensity of traffic on the A1 highway.

–	 H-7: The increase in the number of foreign tourists has a positive impact on the 
intensity of traffic on the A1 highway.

–	 H-8: The growth of employment at the national level has a positive impact on 
the intensity of traffic on the A1 highway.

The connection between the national unemployment rate and tourism is visible 
in the influence of unemployment trends, which have similar monthly values 
with the intensity of tourism and circulations of tourists. This is reflected in the 
seasonal offer of jobs in tourism, which is reflected not only at the local level on 
the coast but also by the seasonal employment of labour from the interior of the 
country.

The Croatian economy is largely influenced by tourism, and this study uses 
the Coincident Economic Index of the Zagreb Institute of Economics (CEIZ) to 
connect tourism with current national business cycle conditions (Bakarić et al. 
2016). The current state of the national economy generates investment potential in 
tourism, which increases the intensity of logistical activities that use the highway 
as a supply route to the coast, where tourism is dominant.

The number of domestic tourists was also taken as a predictor in this study 
because the total domestic national tourism market is the second most important 
for tourism movements in Croatia (the first foreign tourist market is German, CBS 
2024b). Also, the specifics of the pandemic period have underlined the importance 
of the domestic tourist market as the closest and most reliable for tourism. The 
importance of domestic tourists as a predictor in this study is valuable because of 
the influence of this variable in regression analysis for the intensity of traffic in 
pre and post-seasonal tourist circulation (spring and autumn periods).

The increase in the inflation (price index) caused by pandemics and war in 
Ukraine has reduced the economic standard of the average person and it is to 
assume it will cause a negative impact on tourism and the intensity of traffic on 
the A1 highway.

The number of COVID-19 cases was taken as an independent variable in the 
regression analysis because of its crucial role as a game changer in the tourism 
market in a part of the researched period.

The number of foreign tourists was taken as a predictor in this study because 
in the majority of coastal destinations in Croatia, most of the tourists are not 
domestic (CBS 2024b). Foreign tourists travel dominantly by car to the Croatian 
coast and they largely use A1 Highway. So, there must be a strong connection 
between foreign tourists‘ arrival and the intensity of traffic on the A1 Highway.

The connection between the national employment rate and tourism is visible in 
the seasonal employment trends, which have similar monthly values (CES 2024). 
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The intensity of tourism and circulation of tourists is reflected in the seasonal 
offer of jobs in tourism, which is reflected not only at the local level on the coast 
but also by the seasonal employment of labour from the interior of the country 
and also in the number of works permits for foreign working force.

3. Methodology and data

The input data in this research was collected for the period from 2019 to 2024 
on a monthly basis at the national level and was used as a basis for calculating 
the variables for the linear regression model run in SPSS. The data used for the 
model was obtained from state agencies, institutes, or ministries that offer reli-
able statistical information (Croatian Bureau of Statistics, Croatian Employment 
Service, Croatian Institute of Public Health, Croatian Highways, Institute of 
Economics – Zagreb).

The analysis of input data was performed at the level of monthly indicators and 
characteristic seasonal periods characteristic for tourism pendulum flows (Fig. 2 
and Fig. 4). The results of the research were interpreted based on input factors 
and a regression model was made to single out the variables that shape traffic 
intensity on the A1 highway.

3.1. Description of statistically reliable (absolute numerical and ln) dependent and 
independent variables of multiple regression model

Dependent variable: A1 – monthly traffic on the A1 highway was taken from the 
state company that manages highways (Croatian Highways) and the data on the 
monthly traffic of vehicles on the highway was taken from the official website: 
(HAC 2024). Traffic intensity on a Highway A1 is measured by the number of 
vehicles entering and exiting the Highway.

Independent variables: The independent variables used in the regression model 
provide a comprehensive framework for analysing factors influencing traffic on 
the A1 highway. The variables β1 unemp and β7 emp, representing the number of 
unemployed and employed persons (per 1,000), are sourced from the Croatian 
Employment Service (CES), which monitors national labour market in Croatia. 
Monthly data, reflecting the number of unemployed and employed individuals 
as of the last day of each month, are retrieved from the CES (CES 2024). The 
β2 ceiz_index, based on the Coincident Economic Index (CEIZ) developed by the 
Institute of Economics, Zagreb, is a monthly composite indicator of the current 
business cycle, with its methodology detailed in Rašić Bakarić, Tkalec, Vizek 
(2016). Index values are obtained from the Institute (IEZ 2024). The variables β3 
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dom_tour and β6 for_tour, representing the number of domestic and foreign tour-
ists (per 1,000), are derived from monthly data provided by the Croatian Bureau 
of Statistics (CBS), specifically from their First Releases on Tourism Arrivals and 
Nights (CBS 2024b). The β4 price_indices variable, capturing monthly movements 
of domestic price indices in Croatia, is sourced from the CBS Statistics in Line 
on Consumer Price Indices (CBS 2024a). The β5 ln_covid variable, representing 
the natural logarithm of COVID-19 cases in Croatia, is based on data reported 
by the Croatian Institute of Public Health (CIPH 2024). But it should be taken 
into account that The World Health Organization (WHO) declared the start of the 
global pandemic on March 11, 2020, and its end on May 5, 2023, while the Croatian 
Institute of Public Health (CIPH) announced the end of the pandemic state in 
Croatia on May 11, 2023 (CIPH 2024).

3.2. Initial selection of variables

Initial multiple ln linear regression model: ln A1 = β0 + β1 unemp + β2 ceiz_index + 
β3 dom_tour + β4 price_indices + β5 ln_covid + β6 for_tour + β7 emp

At the beginning of the analytic process, the full list (Fig. 3) of the input model-
ling, independent variables related to the dependent variable was: (1) general 
economic variables (number of unemployed persons, the number of employed 

Fig. 3 – Full list of initial 
multiple regression 
independent (absolute 
numeric and ln) variables. 
The three variables that 
remained in the final 
model at the end of the 
selection process (out 
of the original seven 
variables) and which 
satisfy the autocorrelation, 
multicollinearity and 
heteroskedasticity 
conditions are shown 
in green.
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persons, the CEIZ index, consumer prices indices); (2) tourism indicators (the 
number of domestic and foreign tourist arrivals); (3) one specific indicator related 
to the particularity of the observed pandemic period (the number of recorded 
COVID-19 cases).

In creating models with different combinations of variables, the best combi-
nation was selected to develop a statistically robust model that simultaneously 
respects the prerequisites and limitations required by regression analysis. When 
including all seven variables simultaneously in the model, the model showed that 
it does not meet the basic conditions for reliable results according to the conditions 
of autocorrelation (Durbin-Watson test) and multicollinearity (variance inflation 
factor).

To test the predictive potential of the model ln_A1, four initial variables were 
excluded from the prediction model. The reasons for omitting these variables are 
as follows: (1) the price indices exhibited lower statistical reliability, with a p-value 
greater than 0.05; (2) the COVID-19 pandemic was declared over as a public health 
emergency by both the World Health Organization (WHO) and the National Health 
Agency. Additionally, statistical data for COVID-19 cases were affected by adminis-
trative changes in government policy during the pandemic, which compromised 
the homogeneity of the dataset. Furthermore, variables derived from: (3) employ-
ment and (4) foreign tourist arrivals showed that they did not meet the conditions 
for regression due to autocorrelation. Therefore, of the initial seven variables 
at the end of the selection, three variables remained in the final model, which 
meets the conditions of autocorrelation, multicollinearity as well as conditions 
of heteroskedasticity (marked green in Fig. 3).

3.3. Final multiple ln linear regression model (ln_A1)

Final model: ln_A1 = β0 + β1 unemp + β2 ceiz_index + β3 dom_tour. Before in-
terpretation of the model results, the condition of regression heteroskedastic-
ity was checked by conducting the Breusch-Pagan and Abried-Whites tests. To 

Table 1 – Descriptive statistics of variables

Variables Mean Std. Deviation N

ln_A1 12.92 0.65 72
β1 unemp 122,772.71 21,944.04 72
β2 ceiz_index 0.11 2.56 72
β3 dom_tour 191,121.71 101,089.88 72

Source: Author analysis (SPSS)
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check whether the residuals from the regression analysis are independent, the 
Durbin-Watson (DW) test is used. The DW value for the Model is 1.462 indicating no 
limiting autocorrelation. Pearson’s correlation coefficient and Variance Inflation 
Factors (VIF) were used to detect multicollinearity conditions. The values of the 
Pearson correlation coefficients for the relations between all variables are below 
0.3, which means that the correlation between the variables is very weak, while 
the Pearson correlation coefficients between the variables of the unemployed and 
the number of domestic tourists is −0.598, which indicates a moderate negative 
correlation. VIF values are between 1.098 and 1.620, which also indicates a low 
mutual correlation of the variables used. Overall, it was concluded that with the 
selected variables within the narrowed selection, the regression model provides 
valid support for further analysis and interpretation (Fig. 4, Table 1).

4. Results and discussion

The final best selection of three independent variables that gave statistically reli-
able indicators is shown in Table 2 and highlighted in Figure 3 with a green colour. 
The best model variable selection has three independent variables: unemployment 
(β1 unemp), number of domestic tourists (β3 dom_tour), and variable ceiz index 
(β2 ceiz_index).

Fig. 4 – Values of ln_A1 model variables. Source: CES (2024), CIPH (2024) and IEZ (2024).
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4.1. Interpretation of ln_A1 coefficient model results at annual scale

The regression model results (Table 2) provide insights into the variables influenc-
ing traffic on the A1 highway. Specifically, the coefficient β1 unemp indicates that 
a decrease of 1,000 unemployed persons is associated with a 0.05% increase in 
the annual number of vehicles. The β2 ceiz_index shows that a 1% rise in the CEIZ 
index corresponds to a 2.2% increase in annual highway traffic. Additionally, the 
β3 dom_tour coefficient reveals that an increase of 1,000 domestic tourists leads 
to a 0.05% rise in the annual number of vehicles on the A1 highway.

4.2. Testing the traffic prediction model on the A1 highway

Table 3 shows the predicted change compared to the real measured traffic on the A1 
Highway in the period from 2021 to 2024. The full-year values from 2021 to 2023 
are used to predict traffic for 2024. In the first step, the average annual change 
from 2021 to 2023 is calculated, and in the second step, the coefficients of three 

Table 2 – Regression analysis of highway traffic on A1 (ln_A1), period 2021−2024

Variable Regression model ln_A1 Coefficient

Intercept 12.476
β1 unemp −0.0005
β2 ceiz_index 0.022
β3 dom_tour 0.0005
n 72
R2 0.925
adj R2 0.921
F 278.418
p < 0.001

Source: Author analysis

Table 3 – The predicted change from the ln_A1 regression model variables, period 2021−2024

Average difference 
2023/2021

Predicted annual change of 
variables for 2024

(Based on model ln A1 
for period 2023/2021)

Real measured change 
of traffic on A1 
Highway in 2024

Average Unemployment (persons) −13,948 +0.70 %
Average CEIZ (index) −1.46 −3.21 %
Total Domestic tourists (persons) +251,539 +12.58 %

Overall change for period (%) +10.07 % 8.82 %

Source: CES (2024), IEZ (2024), CBS (2024b), CBS (2024a), CIPH (2024)
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variables from the ln_A1 regression model are used to calculate the predicted 
annual traffic for 2024. The predicted annual change for 2024, based on the ln_A1 
model, shows an increase in traffic intensity on the A1 Highway of 10.07%. The 
measured change in traffic intensity on the A1 Highway for 2024 is 8.82%. The 
difference between the predicted and measured traffic intensity is 1.25%. The fit 
is not perfect, but the predicted result demonstrates the high reliability of the 
coefficients from the ln_A1 model for predicting traffic in the near future.

4.3. Forecasting the traffic intensity on A1 Highway for 2025

Table 4 provides a forecast of traffic intensity on the A1 Highway for 2025, based 
on the predictive capabilities of the ln_A1 model for period 2021−2024. The model 
has been used to estimate short-term traffic for 2025, based on average annual 
data from 2022 to 2024. To generate the forecast, a two-step methodology was 
employed (as described in Chapter 3.2). In the first step, the average annual change 
of the prediction variables is calculated. In the second step, the coefficients from 
the ln_A1 regression model were applied to project the anticipated annual change 
for 2025. The result indicates that traffic intensity on the A1 Highway is expected 
to rise by 12.94% in 2025.

This projected increase points to a significant uptick in Highway usage. Such 
a forecast suggests that the A1 Highway could experience notable pressure on its 
capacity, which may have implications for infrastructure planning and resources 
in the coming year. However, while the model provides a robust statistical founda-
tion for this prediction, it is important to acknowledge the influence of external 
factors that could alter this scenario; specifically, the volatile geopolitical situation 
and potential repercussions on changes in economic conditions.

Table 4 –The predicted change from the ln_A1 regression model variables, period 2022−2025

Average difference 
2023/2021

Predicted annual change 
of variables for 2024
(Based on model ln A1 
for period 2023/2021)

Real measured change 
of traffic on A1 Highway 

in 2024

Average Unemployment (persons) −10,414 +0.52 %
Average CEIZ (index) +0.91 +2.00 %
Total Domestic tourists (persons) +208,396 +10.42 %

Overall change for period (%) +12.94 % to be determined in 2025

Source: CES (2024), IEZ (2024), CBS (2024b), CBS (2024a), CIPH (2024)
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4.4. Management implementation framework for the results of the regression model ln_A1

The designed regression model enables the prediction of the intensity of traffic on 
the Highway A1, which further has valuable repercussions on the management in 
economic, technical, safety, and environmental aspects (Fig. 5).

The prediction of the highway traffic intensity increase or decrease is of great 
importance for the economic management of the highway (Ashuri et al. 2012). 
The economic sustainability of the highway can be managed from the projection 
of revenue from highway tolls which can be used for the management of expenses 
for financial costs such as liquidity maintenance, credit management, planning of 
permanent employment, employing seasonal labour force, investment in wages or 
raising the skills of the workforce. Technical aspects connected with the projection 
of the traffic intensity can be used for the projection of the necessary measures on 
highway general maintenance (Steele et al. 2003; Di Sivo, Ladiana 2011; Hinkka 
et al. 2016;), and management of the specific aspects of road seasonal needs for 
adaptation, or planning of interventions on the road for upgrading the highway 
infrastructure. Results from the regression model can be of valuable importance 
for upgrading the safety of the highway (De Luca, Dell’Acqua 2012; Horrey et al. 
2012; Lang, Schreiner 2015) by projection of the traffic congestion shifts in the ear-
lier periods of the tourist season and weekends. The model’s result can be used for 
managing traffic flows, particularly by predicting congestion at crucial highway 

Fig. 5 – Highway management implementation framework for the results of the regression model ln_A1
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facilities such as tunnels, bridges, petrol stations, and rest areas (Mcllroy, Banks, 
Parnell 2022). In addition to the above, an important aspect of contemporary road 
infrastructure management is environmental sustainability. From the intensity of 
the traffic on the highway, it is possible to estimate the impact on the environment 
from the aspect of carbon footprint (Louhghalam, Akbarian, Ulm 2017; Wu et al. 
2017; Grofelnik, Kovačić 2023a; Grofelnik, Kovačić 2023b), traffic noise exposure 
from the highway (Amoatey et al. 2020; Mishra, Parida, Rangnekar 2010), and 
surface water pollution with petrol, oil, and salt (Baltrenas, Kazlauskiene 2009; 
Krykhtina et al. 2021).

5. Conclusion

The research has confirmed the initial hypothesis and demonstrated that seasonal 
fluctuations in traffic intensity on the A1 Highway are associated with specific 
highlighted national economic variables. The relationship between traffic intensity 
on the A1 Highway and highlighted variables, as described in the interpretation of 
the regression model (Chapter 3.1.−3.3.), can be used as a ponders in short-term 
traffic intensity forecasting.

The regression model showed that not all initial variables are usable for pre-
dicting traffic intensity on the picked Highway A1 case study, but underlined 
the specific importance of three variables (unemployment, CEIZ index, and the 
number of domestic tourist arrivals). The regression model taking into account 
the variables in a monthly time series of a total of six years, predicts the growth 
of traffic intensity in 2025 at a level of 12.94%. Before projecting traffic predic-
tion for 2025 the model was tested on previous period and results of prediction 
for 2024 showed growth of traffic by 10.07% which is close to measured growth 
of 8.82%. The results of testing variables from the regression model ln_A1 are 
showing that in short time series it is possible to predict traffic flows on major 
highway corridors.

The research demonstrated that the relationship between the selected specific 
variables enabled the prediction of future regional traffic intensity to support 
projections for improving the management of regional highways. The research 
results provide a framework for highway management (Fig. 5) and encourage 
the development of new regression models based on new case studies of regional 
highways. The implementation of findings from the research would enhance 
predictions and improvements in the efficient and sustainable management of 
highways across economic, technical, safety, and environmental aspects.

Although the research successfully tested the designed regression model of 
traffic prediction on the A1 regional highway, the main limiting factor for this 
and similar future research is the statistical availability of economic, social, and 
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environmental variables on a monthly level over a longer period. By increasing 
the number and variety of variables in the regression model in future research, 
an even more reliable tool could be designed to predict the intensity of highway 
traffic flows. For the next step, the research should be internationalized to connect 
the influence of factors in a wider geographical area especially in Central Europe 
(Slovenia, Hungary, Austria, Czechia, Slovakia, Germany, Poland…). It will be 
challenging to modify the model on a more complex highway network to test the 
potential of the regression model to predict the traffic flows of a broader inter-
national character but it would result in a more robust and reliable model. Also, 
while the presented model showed reliable statistical foundation for prediction on 
A1 highway, it is important to keep in mind the influence of external factors that 
could change the bigger economic picture in contemporary volatile geopolitical 
climate with potential repercussions on changes in economic conditions.
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