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1 Background 

Transport is a basic human need. The inventions of the industrial revolution kicked off 

the transition towards motorized transport – the steam engine created new horizons 

for rail, the internal combustion engine expanded the possibilities of individual 

transport and paved the way for a deeper specialization in the economy by decreasing 

the dependence on locally available resources. Transport by rail and inland waterways 

started losing ground to road and air transport after World War II., and while this trend 

seems to be reversing in certain countries (with the introduction of high-speed rail), 

others have not managed to translate intention to results. Transport is the lifeblood 

of modern economies, because it enables a physical separation of production and 

consumption, but on the other hand, this sector is also a key component of any 

comprehensive climate strategy as a result of its energy use and the impact of its 

infrastructure on the environment. The transport sector is one of the major consumers 

of energy, based on a scarce, inequitably distributed resource that is difficult to 

exploit. The use of fossil fuels also produces CO2, nitrous gases, particulate matter 

and other pollutants that are harmful to human health and contribute to climate 

change. It should be noted that congestion is also a negative impact attributed to 

transport, as well as effects like suburbanization and urban sprawl, which in turn have 

negative impacts of their own. 

2 Goals	

The objective of the research presented herein was to analyze the Hungarian 

passenger transport sector using available literature and policy frameworks, and 

completing a modeling exercise on vehicle stock, energy use and emissions using and 

adapting a selected modeling environment. Using publicly available statistical data 

and appropriate assumptions, the modeling calculations can be used to determine 

energy use and consumption figures as well as to determine whether policy goals are 
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attainable, thereby supplying vital information about the potential future trends in the 

Hungarian transport sector. 

3 Novel results 

3.1 Thesis 1. 

I have analyzed the past and expected future development trends of the Hungarian 

motorization rate until 2040, and, using international literature, I have concluded that 

as a result of the assumed GDP growth rate and other socio-economic trends, the 

Hungarian motorization rate will continue to be strictly monotonically increasing. 

Afterwards, using international literature in modeling, I have quantified the growth 

rate and its changes over time. I have calibrated the characteristic S-curve for 

Hungarian motorization and determined the parameters defining its shape. 

 

Related publications: (Szendrő et al., 2012), (Szendrő-Török, 2014a) 

3.2 Thesis 2. 

I have analyzed available macroscopic transport models based on accessibility, 

required input data, calculation methodology and other factors. Adapting the ForFITS 

model (developed by the UN) to local conditions, I have concluded that the model is 

suitable for use in the long-term modeling of the Hungarian transport sector and 

provides reasonably accurate predictions if provided with the necessary input data. 

However, its capabilities to model short-term anomalies is limited. 

 

Related publications: (Szendrő-Török, 2016a), (Pálvölgyi-Szendrő, 2012) 

3.3 Thesis 3. 

Analyzing the energy use and CO2-emissions of road transport, as well as scenario 

results, I have concluded that the growing volume of freight transport overwhelms any 

savings achieved through the structural changes of passenger transport, rendering 

current transport policy goals unattainable. 
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Related publications: (Szendrő et al., 2012) 

3.4 Thesis 4. 

Analyzing selected scenarios and related trends, I have concluded that alternative 

fuels and propulsion methods alone are insufficient to achieve a substantial and 

lasting decrease in transport energy use. Modeling results also supported the 

conclusion that there is a need for an active, more intensive regulatory policy to 

achieve policy goals (enduring, predictable system of incentives and regulations, a 

policy framework with sustainable transport at its core, and a comprehensive strategy 

encompassing all sectors of transport). 

 

Related publications: (Szendrő et al., 2016b) 

4 Summary 

In the course of my research I intended to answer the question whether the transport 

policy goals of Hungary would prove to be attainable based on modeling current and 

future motorisation and transport trends. After conducting a literature review, I have 

analysed available macroscopic transport models and, having selected one for use, I 

adapted it to local conditions. To this end, I created a database of transport-related 

data and defined the parameters to be used in modeling, the most important of which 

being the S-curve (fitting, parameters) describing the development of motorization. 

By comparing modeling results and statistical data for the years 2010-2015, I have 

calibrated the model and defined the scenarios and propulsion methods for further 

analysis. In order to attain a deeper understanding of the model, I have performed a 

simplified sensitivity analysis. 

The results indicate two important trends in the Hungarian transport sector. On the 

one hand, a diminishing population, the renewal of the vehicle fleet, new propulsion 

methods and other factors contribute to a slower growth rate in passenger transport 

energy use in the coming years (in the most optimistic scenario, a decrease can be 
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observed), despite the continued development of motorization (the motorization rate 

reaches 450 by the end of the assessed time period). As a result, the energy use of 

passenger transport and related CO2-emissions show a similar trend. However, freight 

transport continues to grow as a function of GDP, and the resulting growth in vehicle 

stock, energy use and emissions overwhelm the changes in passenger transport even 

in every scenario analyzed. Given the fact that alternative propulsion methods and 

technologies are likely to require more time to make any significant impact in freight 

transport, an efficient freight transport policy is key. The current state of play, 

however, makes it clear that influencing freight transport is quite problematic (a good 

example of this is how rail freight keeps losing ground despite repeated policy efforts), 

and the slow renewal of the vehicle fleet creates significant inertia. Based on the 

modeling results, transport policy goals are unattainable even in the most optimistic 

scenario, requiring a thoughtful review of policy goals and tools based on further 

research, modeling and calculations. These results also highlight the need for a holistic 

policy framework with sustainability at its core, as well as a comprehensive transport 

strategy with attainable goals that addresses all sectors of transport. 
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