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The application of information systems in passenger-car 
operation management: an analysis of the performance 

of start-stop and cruise control

i tempomatu

The article addresses the issue of applying modern information systems 

in the automotive industry. The aim of the research was to determine the effective-

ness of two driver-assistance systems – start-stop and cruise control – in the con-

text of average fuel consumption. The study was conducted under real conditions 

on three passenger cars of different brands and production years. The analysis 

covered driving in urban and extra-urban traffic, with measurements of fuel con-

indicate that the application of the start-stop system in urban traffic contributes 

to fuel consumption reduction, while the use of cruise control in extra-urban traffic 

supports fuel savings in selected vehicles. The obtained results confirm the validity 

of implementing modern information solutions in the automotive sector, both from 

an economic and environmental perspective. The article fits into the research trend 

concerning the use of information technologies in managing the quality of logistics 

processes related to vehicle operation and in improving driver-assistance systems.

information systems, automotive industry, start-stop, cruise control, 

fuel consumption, management, logistics, vehicle operation
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Introduction

The dynamic development of information technologies in recent decades has substan-

tially reshaped the operations of contemporary enterprises and fostered new management 

models. The automotive industry – one of the most innovative sectors of the economy 

– has been a particularly intensive field of implementation for modern ICT solutions. 

-

The literature emphasizes the dual nature of this digitalization. First, it concerns 

the optimization of intra-organizational logistics processes, such as production planning, 

logistics, and quality management. Second, it pertains to the integration of advanced  

in-vehicle systems whose role is to enhance safety, comfort, and fuel economy. The grow-

ing prominence of onboard systems is aligned with the Industry 4.0 paradigm and the tran-

sition of automotive transport toward sustainable mobility, in which data and process 

management play a pivotal role [Albrecht et al. 2024].

-

tance. They not only raise the level of active safety but also affect vehicle operation 

and user experience. Among these solutions are the automatic engine start-stop system, 

which shuts down and restarts the engine during brief halts, and cruise control, which 

widely implemented in passenger cars and exemplify the practical application of informa-

tion technologies in the automotive domain, with direct implications for the management 

of in-service vehicle operations [Tortorelli 2025].

From the standpoint of management and logistics sciences, investigating the effec-

tiveness of such solutions is highly consequential. Verifying the actual impact of start-

stop systems and cruise control on fuel consumption enables an assessment not only 

of their economic effects but also of their environmental consequences and their influence 

-

agement and the advancement of vehicle technologies.
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The aim of this article is to examine the influence of the start-stop system and cruise 

and model years. The empirical study was preliminary in nature and focused on differ-

ences between urban and extra-urban driving conditions. The contribution situates itself 

within the stream of research on the use of information systems in managing logistics 

processes associated with vehicle operation and on the refinement of driver-support tech-

nologies in automotive practice [Gao 2024].

The development of information systems in enterprise management, including 

-

-

tems have been framed in the literature in various ways, including as “management 

support systems” and “information systems for management”. Their overarching goal 

is to acquire, store, and process information in such a way that it can serve as a basis for 

-

mation systems in management stems from their ability to combine data from differ-

 

Today, the most advanced form of enterprise digitalization remains integrated sys-

tems, which encompass many functional modules and provide comprehensive support 

for management processes.

emphasizes that their purpose is the full integration of financial data, human resources, 

and production processes, which allows not only for the optimization of a company’s 

-

duction, enabling the planning, monitoring, and control of process flows. 

-

of relationships with customers and suppliers and increase the transparency of processes 

-

tribute to improving customer service quality by better aligning operational activities 

In the context of Industry 4.0, Gunia notes that contemporary information systems 

-

ticularly important in the automotive industry [Gunia 2019]. Also relevant in this area are 

industry certifications such as VDA and ITA, as well as early-warning systems imple-

[Prudhomme et al. 2022].

-

ning, synchronization of purchasing, warehouse management, time reporting, and full 
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directly translates into shorter production cycles, minimized downtime, and improved 

quality stability.

in Figure 1.

-

motive electrical and electronic systems as the foundation for the operation of modern 

-

cate methods for assessing the impact of safety systems on vehicle operation and user 
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Within this domain, systems such as start-stop and cruise control are of particular 

importance. The start-stop system automatically shuts down and restarts the engine 

depending on driving conditions, which helps reduce fuel consumption and carbon diox-

ide emissions, while simultaneously raising questions about the durability of serviceable 

The literature also emphasizes the usefulness of microscopic traffic simulations 

as a tool for supporting transport management and reducing pollutant emissions in medi-

iterative refinement of the study scope and model parameters under resource constraints. 

it possible to achieve smoother flow, shorter travel times, and measurable reductions 

2, NOx -

-

In this area, research on telematics and information systems that support continuous 

improvement processes is also important. Telematics systems implemented in trans-

port enterprises enable not only improved service quality but also more effective fleet 

 

Studies on vehicle operation increasingly employ an indicator-based approach that 

transport companies revealed significant variation in fleet management strategies, 

-

tors allows transport processes to be monitored, areas requiring improvement to be iden-

tified, and strategies to be developed that are oriented toward rational fleet management 

and enhanced service quality.

The literature increasingly underscores the role of computer simulations as tools 

-

and forecast long-term impacts on costs and the environment. They are used, among 

other things, for route planning, fleet management, warehouse optimization, and assess-

can test new technologies and processes without incurring the costs of real-world imple-

mentation, which supports both economic efficiency and the achievement of sustainable 

The body of literature demonstrates that the development of information systems, 

that strengthens enterprises’ capacity for quality management, process optimization, 

and building competitive advantage. Nevertheless, questions remain open regarding 

the actual impact of selected driver-assistance systems on the economics of vehicle oper-

ation and the qualitative aspects of their use.
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1. To what extent does the application of the start-stop system affect average fuel con-

sumption under urban traffic conditions?

2. Does the use of cruise control under extra-urban driving conditions allow for a signif-

icant reduction in fuel consumption?

3. What differences in the effectiveness of start-stop and cruise control systems can be 

Materials and methods

The purpose of the conducted research was to determine the impact of selected mod-

ern information systems used in passenger cars – the start-stop system and cruise control 

– on average fuel consumption under diverse traffic conditions. The study was empirical 

in nature and focused on analyzing the effectiveness of these systems in real operating 

In formulating the research assumptions, a main hypothesis was adopted according 

to which the use of driver-support information systems contributes to reducing fuel con-

sumption, and thus to improving the economics and ecology of vehicle operation. Within 

the study, specific hypotheses were also advanced. 

The first assumed that the use of cruise control under extra-urban driving condi-

tions leads to a decrease in average fuel consumption. The second hypothesis concerned 

the impact of the start-stop system and assumed that its operation in urban traffic, char-

acterized by frequent stops, results in a reduction of average fuel consumption. The third 

hypothesis related to differences between particular vehicle brands, indicating that 

the effectiveness of the systems under investigation may vary depending on the design 

solutions employed.

purposively selected due to their varied levels of technical advancement and equipment. 

II from 2012. Each vehicle was equipped with a set of safety and driver-assistance sys-

tems, yet differed in terms of the implementation of the solutions under study. This made 

it possible to carry out a comparison under controlled conditions while simultaneously 

The research experiment was conducted in two traffic environments. Extra-urban con-

In each variant, average fuel consumption was measured both with the examined sys-

computers that enabled real-time monitoring of fuel consumption values. Each run was 

repeated twice in order to limit the influence of random factors and increase the reliability 

of the data obtained.
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In the research process, an experimental method was applied, the essence of which 

was to compare results obtained under controlled conditions differing only in the use 

of the given system. To maintain result consistency, the driver participating in the study 

also recorded additional circumstances that could affect the measurements, such as traffic 

-

ysis, relating mean values to catalog data provided by manufacturers.

-

ferences between fuel consumption with the systems engaged and the values achieved 

in their absence. The analysis also made it possible to determine the extent to which 

the examined solutions contribute to improving the efficiency of vehicle use. It should be 

emphasized that the research was preliminary in nature and was limited to a small number 

of vehicles, which constitutes a certain limitation on the generalizability of the findings. 

Nevertheless, the results provide important empirical material that allows conclusions 

to be drawn regarding the potential benefits arising from the implementation of start-stop 

and cruise control systems in passenger cars. Given the preliminary nature of the study, 

a simplified measurement model was adopted, focused on analyzing differences in fuel 

consumption when using the start-stop and cruise control systems.

Research results

The conducted research aimed to verify the adopted hypotheses regarding the impact 

of the start-stop system and cruise control on fuel consumption in selected passenger cars. 

-

ern systems, together with the year of manufacture, is presented in Table 2. These vehicles 

differed in their level of technological advancement, which made it possible to capture 

potential divergences in the effectiveness of the systems under study.

Figure 2. Schematic diagram of the research methodology for the start-stop and cruise control 

systems

Source: own study
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The research was carried out in two operational environments. The first was 

 

-

-

quent vehicle stops. Each run was performed twice: with the examined system engaged  

 

Audi A4 6.2 7.0 6.5

7.4 8.5 7.6

6.5 6.7 6.8

Source: compilation based on the author’s own research
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-

fuel consumption. Under urban driving conditions, the start-stop system proved most 

a lower level of advancement of the applied solutions. The average fuel consumption 

for this section with the start-stop system applied is presented in Table 2. These results 

confirm the hypothesis that the start-stop system, particularly under urban conditions, 

contributes to reducing fuel consumption, although the magnitude of this effect depends 

on the vehicle’s design.

Under extra-urban driving conditions, the impact of cruise control operation was 

-

Wyzwolenia
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exhibit significant differences, which may result from design constraints and the absence 

of advanced algorithms governing system operation. The results indicate that cruise con-

trol supports driving economy, particularly in newer-generation vehicles; however, its 

Discussion

The comparative analysis confirmed that both the start-stop system and cruise control 

can have a real impact on reducing fuel consumption, and thus on the economics of vehi-

cle operation. The effects of both systems, however, are differentiated and on both traffic 

conditions and the design specifics of the vehicle under study. The research also showed 

that actual savings are lower than the values declared by manufacturers, which indicates 

From the perspective of management and logistics, the results confirm the importance 

of implementing information systems not only for driving safety and comfort, but also 

in fleet management and for enhancing solutions aimed at improving energy efficiency 

and reducing emissions.

The research results obtained confirm the thesis that modern information systems used 

in passenger cars can perceptibly affect the economics of operation. The start-stop proved 

particularly effective under urban driving conditions, which is consistent with literature 

data indicating the potential to reduce fuel consumption and CO2 emissions by shutting 

off the engine during stops. At the same time, it should be noted that the scale of savings 

in real conditions was smaller than that declared by manufacturers, which is confirmed 

by earlier observations of researchers analyzing mechatronic systems in the automotive 

domain [Caban et al. 2017].

-

tiveness under extra-urban driving conditions. The results of the present study indicate 
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et al. 2017]. It is worth emphasizing, however, that in older-generation vehicles this sys-

tem did not yield significant savings, which demonstrates that its effectiveness depends 

on the vehicle’s design and on the algorithms that govern its operation.

An important conclusion arising from the research is that the impact of the systems 

These results are consistent with the literature, according to which modern information 

systems must be analyzed in the context of interoperability and the degree of integration 

with other electronic subsystems of the vehicle [Gunia 2019]. In practice, this means 

that potential savings depend not only on the mere application of the system but also 

on the quality of managing its implementation across vehicles of different classes.

Verification of the actual impact of start-stop and cruise control systems on fuel con-

sumption provides information not only on potential economic benefits for individual 

directly translates into lower operating costs, improved energy efficiency, and progress 

toward sustainable development strategies.

The results obtained fit within the broader context of the energy-climate transi-

[2023] emphasize, implementing sustainable development policies and the assump-

tions of the European Green Deal requires not only moving away from conventional 

energy sources, but also consistently reducing emissions in the mobility domain. Techni-

cal and organizational solutions that enable the rational use of energy and the reduction 

of CO2 emissions are of particular importance here, aligning with broader low-emis-

sion economic strategies. The findings of this study show that even seemingly minor 

innovations, such as the start-stop system or cruise control, can contribute to achieving 

-

Information systems in the automotive sector can constitute an important component 

of quality management for operational processes. They confirm the potential of tech-

nology to improve the economics of driving, while at the same time drawing atten-

tion to the need for further empirical studies that include a larger number of vehicles 

and a broader spectrum of road conditions.

It is worth emphasizing that the significance of information systems in the automotive 

industry should also be analyzed in the context of Industry 4.0. This concept is based 

on technologies such as the Internet of Things, big data, digital twins, cyber-physical 

systems, and artificial intelligence, which enable full integration of production and oper-

ational processes. In practice, this entails a shift from simple driver-support solutions 

to comprehensive systems for managing logistics and operational processes at the scale 

digital technologies become tools for identifying, modeling, and improving processes, 

-

ing, but also to optimize costs, emissions, and service quality at the fleet scale [Dostatni, 



88

Summary and conclusions

The conducted study made it possible to verify the adopted hypotheses concerning 

the impact of the start-stop system and cruise control on average fuel consumption 

in passenger cars. The analysis of the results showed that the start-stop system, par-

ticularly under urban driving conditions, contributes to a reduction in fuel consump-

-

and model year, which indicates the important role of technical design and the quality 

of system implementation.

From the perspective of fleet management in enterprises, these observations translate 

-

ban and motorway routes, benefits are provided by a constant-speed strategy supported 

as these best reflect the effects of technology for a given vehicle-use profile. Incorpo-

it possible to sustainably reduce costs and emissions while simultaneously increasing 

The research results confirm the importance of modern information systems as tools 

supporting the process of optimizing operations. The data obtained can be used in the pro-

cess of fleet management, where reduced fuel consumption directly translates into lower 

operating costs and increased energy efficiency. They also have an environmental dimen-

sion, supporting the implementation of sustainable development strategies and corporate 

social responsibility.

The conclusions drawn from the study allow several practical implications to be 

formulated. First, the implementation of start-stop and cruise control should be treated 

as an element of a broader process of managing the quality of vehicle operation, in which 

not only costs are analyzed, but also user comfort and environmental impact. Second, 

and purchasing strategy to actual utility effects. Third, vehicle manufacturers should 

their effectiveness is as high as possible under different road conditions.

In summary, the study confirms that the application of modern information systems 

in the automotive sector has not only a technological dimension but also a managerial 

one. These systems fit into processes of quality management, cost reduction, and building 

competitive advantage in the automotive industry. The conducted research is prelimi-

nary in nature and covers a limited sample of vehicles. Therefore, the results should be 

regarded as a starting point for further analyses involving a larger number of cars rep-

resenting different brands, classes, and operating conditions. Future studies should also 

extend the scope of analysis to include environmental aspects in order to obtain a com-

prehensive picture of the effectiveness of driver assistance systems.
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