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ABSTRACT

This study examines the environmental sustainability performance of the construction
industries in the European Union (EU) and the Gulf Cooperation Council (GCC) between
2013 and 2023. Using comparative analysis and secondary data from Statista, the European
Commission, and the International Energy Agency, the research evaluates differences in
regulatory frameworks, emission trends, and technological adoption. Results show that the
EU achieved a 17.6% reduction in building-related CO. emissions and a 25% decrease in
PM2.5 air pollution, supported by binding energy efficiency standards and renewable energy
integration. In contrast, the GCC recorded a 9% rise in CO: emissions and only 8-10%
improvement in air quality, reflecting limited regulatory enforcement and climatic constraints.
The findings highlight that effective decarbonisation depends on policy coherence,
technological innovation, and regional cooperation, positioning the EU as a regulatory model
and the GCC as a region in transition toward sustainable construction practices.

ABSZTRAKT

A tanulmany az Eurdpai Unié (EU) és az Obdl-menti Egyiittmiikodési Tanics (GCC)
épitdiparanak kornyezeti fenntarthatosagi teljesitményet vizsgalja a 2013-2023 kozotti
idOszakban. A kutatds Osszehasonlitdo elemzést és masodlagos adatforrdsokat (Statista,
Europai Bizottsdg, IEA) alkalmaz a szabalyozasi keretek, a kibocsatasi trendek és a
technologiai fejlesztések értékelésére. Az eredmények szerint az EU-ban az épuletekhez
kapcsolodo CO»-kibocsatas 17,6%-kal, a PM2.5 légszennyezettség pedig 25%-kal csokkent,
amit a szigoru energiahatékonysagi eléirasok és a megujuld energiaforrasok integracidja tett
lehetévé. Ezzel szemben a GCC-orszagokban a CO.-kibocsatas 9%-kal nétt, a levegémindség
pedig csupan 8-10%-o0s javulast mutatott. Az eredmények ravilagitanak arra, hogy a sikeres
dekarbonizacié kulcsa a szabalyozasi kovetkezetesség, a technoldgiai innovacio és a
regionalis egyiittmikodés, amelyek terén az EU mintaként, a GCC pedig fejlodé régidként
azonosithato.
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Introduction

The construction industry is increasingly recognized as a crucial sector in advancing
environmental sustainability, given its significant role in global carbon emissions and
resource utilization. Within the EU, efforts to enhance sustainability in construction have been
ongoing, with particular attention to reducing energy consumption and carbon footprints. This
approach represents a broader alignment with environmentally responsible strategies and
long-term ecological objectives. Key measures include the adoption of circular economy
principles, adherence to sustainable building standards, compliance with energy efficiency
requirements, and the promotion of innovative green technologies. These strategies aim to
decrease environmental harm while optimizing resource use and minimizing waste.

To align with global environmental goals, the EU has introduced bold targets to position its
construction industry as a leader in sustainable practices. The global construction industry is
valued at USD 12.74 trillion in 2023, with revenues projected to reach $15.46 trillion. Within
this context, the EU has committed to achieving net-zero emissions across the global
construction sector by 2050 and ensuring that all new buildings meet net-zero standards by
2030 (United Nations Environment Programme, 2020; Nations, 2021). These objectives align
with international efforts to mitigate climate change and reduce greenhouse gas emissions.
The construction sector contributes 39% of total global CO2 emissions, with operational
activities accounting for 28% and embodied emissions from building materials and processes
making up 11% (Council, 2019). This substantial environmental footprint highlights the
importance of robust regulatory measures and innovative practices. International frameworks
such as the EU taxonomy system, OECD recommendations, and analyses by the International
Energy Agency provide comprehensive guidelines to support sustainable construction
practices.

In the Gulf Cooperation Council (GCC) region, construction has historically been driven by
rapid urbanization and oil-revenue-based economic growth. However, GCC countries are
increasingly integrating sustainable practices into their construction sectors as they transition
towards diversified economic models. The construction industry plays a central role in
addressing environmental challenges while accommodating infrastructure demands. Today,
the GCC is leveraging its construction sector to incorporate sustainable solutions, addressing
long-term environmental and economic challenges tied to its oil-dependent economy.

In summary, the EU and GCC regions illustrate different approaches to embedding
sustainability into construction practices. By focusing on sustainability-driven policies in the
EU and diversification strategies in the GCC, both regions demonstrate the transformative
potential of the construction industry in reducing environmental harm and fostering resilience.
These regional strategies contribute to the broader goal of positioning the construction sector
as a leader in global environmental sustainability efforts.

Impact of the construction industry on environmental sustainability

Analysis of recent years shows that the construction industry has not shown sustainable
development, and what is more, the English term "take make, dispose off" has created a linear
economic model (Malin zu Castell-Rudenhausen, 2021). This model illustrates the persistent
dependence of the sector on extractive and consumption-based practices that disregard
resource regeneration. The construction and infrastructure sectors, especially construction,
maintenance and demolition, are responsible for a large share of natural resource use and
waste generation. Such practices collectively contribute to escalating material depletion and
carbon emissions, underscoring the necessity of transitioning toward circular and low-impact
approaches.
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This ambitious target has made it necessary to rethink building practices to achieve greater
sustainability, resource efficiency and carbon reduction. Reaching these objectives requires a
paradigm shift that integrates life-cycle thinking, eco-design, and responsible material
selection across all stages of construction. The nature of the construction industry ranges
widely. It encompasses diverse actors, technologies, and supply chains, the interconnections
of which magnify its overall environmental footprint. Its complexity, importance and
necessity determine the need for further research and regulation. Hence, developing coherent
frameworks that balance economic growth with environmental accountability remains a
central challenge. As mentioned above, the construction industry is divided into residential,
commercial and infrastructure. Although these sub-sectors differ in scale and function, they
share similar environmental responsibilities and opportunities for emission reduction.
Construction is currently the third largest source of CO: emissions globally. This figure places
the sector among the most influential contributors to anthropogenic climate change. As shown
in data from the National Climate Data Center® . These empirical observations emphasise the
direct correlation between construction activities and climate indicators, such as global
temperature rise and sea-level increase. The average surface temperature of the Earth has
risen by 0.07°C per decade since 1880. In addition, the average sea level has risen by 21-24
cm since 1880, as of 201922 (Seung.Hyeong Lee, 2021) . These long-term physical changes
highlight the cumulative effect of unsustainable industrial development on planetary systems.
As indicated in the 2019 Global Status Report on Buildings and Construction, the UN
Environment Programme estimates that the construction industry is responsible for 28% of
global energy-related CO: emissions (39% if construction emissions are included)
*(International Energy Agency, 2019). This substantial share confirms the sector’s pivotal
role in global decarbonisation efforts and the urgency of adopting transformative mitigation
strategies.

The use of innovative and low-carbon products with a long life cycle can significantly reduce
the loss of the built project. Such innovations not only extend structural longevity but also
reduce embodied carbon through improved material efficiency and durability. The
construction process consists of four main phases: the design phase, the production of raw
materials, the transport of materials and the on-site construction phase. Each of these stages
presents unique opportunities for intervention, where design optimisation and technological
innovation can yield measurable reductions in emissions. These phases have been shown to be
responsible for about 1%, 90%, 3% and 6% of total CO. emissions respectively (Min-Seop
Seo, 2016) (Xianwei Wang, 2015) (Fischedick, 2014) (T. Jafary Nasab, 2019). The
overwhelming dominance of emissions from raw material production underscores the need
for targeted innovation in material science and process decarbonisation.

Environmental footprint of buildings

The sustainability of the construction industry has become a central issue for the European
Union (EU) and the Gulf Cooperation Council (GCC) countries due to the differences in the
economic structure and environmental challenges of the regions. Both regions face significant

! National Centers for Environmental Information. (n.d.). Data tools: Search. Retrieved November 22, 2024,
from https://www.ncdc.noaa.gov/cdo-web/search

2 National Centers for Environmental Information. (2019) Global climate report - Annual 2019. Retrieved
November 22, 2024, from https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/201913

% National Centers for Environmental Information. (2020). Global climate report - Annual 2020. Retrieved
November 22, 2024, from https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202013

4 World Green Building Council. (n.d.). World Green Building Council. Retrieved November 22, 2024, from
https://worldgbc.org/
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challenges in reducing emissions generated by the construction industry, but their strategies to
achieve sustainability differ significantly. Key areas for promoting sustainability in the
construction sector include optimising the use of materials, increasing energy efficiency and
promoting recycling, all of which can contribute to reducing carbon emissions and reducing
the ecological footprint.

Table 1 - CO2 emissions from EU buildings

Carbon dioxide (CO2) emissions (energy) from
buildings (Mt CO2e) in the EU

2013-2022
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Table 2 -GCC CO2 emissions from buildings

Carbon dioxide (CO2) emissions (energy) from
buildings (Mt CO2e) in the GCC

2013-2022
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Energy efficiency, sustainable building standards, green infrastructure and reducing the
ecological footprint

Energy efficiency is one of the most critical factors for the sustainability of the construction
industry. The EU has introduced strict energy efficiency regulations that require new
buildings to be low energy and encourage the renovation of existing buildings. The spread of
passive houses and zero-energy buildings is particularly noticeable in Northern Europe, where
these buildings have minimal energy consumption and significantly reduce carbon emissions.
Despite this, there is increasing attention in the region to integrating renewable energy sources
such as solar energy. The UAE and Qatar have introduced green building standards to
optimise insulation and energy consumption, which could contribute to the long-term uptake
of sustainable building practices. In the EU, green roofs, optimisation of water use and natural
ventilation systems have become increasingly common, especially in urban areas. Such
solutions not only play a role in reducing the urban heat island effect, but also in increasing
biodiversity and efficient management of stormwater, which is an area where the GCC
regions should develop the most. The development of green infrastructure in the GCC region
has been slower, but some initiatives, such as Dubai's Green City project, have already
achieved progress. These strategies focus on expanding urban green spaces, improving energy
efficiency and optimising water management.

Technological innovation and automation

Innovative technologies and automation play a key role in promoting the sustainability of the
construction industry. A number of projects in the EU are already using robotic and 3D
printing technologies to optimise material use and increase workflow efficiency. The use of
digital building information models (BIM) also contributes to improving energy efficiency
and minimising defects, thus helping to achieve sustainability goals. In the GCC countries,
automation is also a promising solution for introducing more sustainable construction
practices. Smart building technology is becoming particularly vital in the extreme climatic
conditions of the region, where reducing energy consumption is key to sustainability.

Regulatory frameworks and cooperation

Developing a comprehensive regulatory framework and strengthening international
cooperation is essential for both the EU and the GCC to promote the sustainability of the
construction industry. The EU's stringent environmental standards promote the reduction of
carbon emissions and the widespread use of green technologies. Achieving carbon neutrality
in the construction industry is a key priority of the EU Green Deal, which has triggered a
major wave of innovation in the sector. Sustainability regulations in the GCC countries have
not yet reached a similar level of integration, but a growing number of countries are taking
steps to promote sustainable construction practices.

Different development, same goals

In the EU, existing regulatory frameworks and technological developments support the
development of a sustainable construction industry, while the GCC countries face challenges
in energy-intensive sectors. Promoting innovation, improving material use and waste
management, and wider adoption of sustainable building solutions are key challenges for both
regions.

European Union (EU): Between 2013 and 2022, CO. emissions from buildings in the
European Union showed a steady downward trend, decreasing by approximately 15% across
the decade. Germany, France, and ltaly the three largest emitters reduced their combined
emissions from 297.2 Mt COze in 2013 to 246.1 Mt COz¢ in 2022. Northern and Western
European countries (Sweden, Denmark, Finland) maintained the lowest emission intensity per

8
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capita, reflecting the success of long-term energy efficiency policies and widespread adoption
of low-carbon building standards. In contrast, some Central and Eastern European states
(Greece, Hungary, Romania) exhibited moderate fluctuations due to slower policy
implementation and dependence on conventional heating systems. Overall, the data confirm
that EU-wide building decarbonisation policies under the Green Deal and the Energy
Performance of Buildings Directive (EPBD) have yielded measurable progress toward
emission reduction.

Gulf Cooperation Council (GCC): In the GCC, the opposite trend is visible. Total building-
related CO. emissions increased by approximately 42% between 2013 and 2022, driven
mainly by rapid urbanisation and high energy consumption for cooling. Oman’s emissions
nearly doubled from 11.6 Mt COze to 18.3 Mt CO:e, becoming the dominant contributor to
regional totals. Saudi Arabia remained the second-largest emitter, fluctuating around 4 Mt
COze annually. Meanwhile, smaller states such as Bahrain, Qatar, and Kuwait exhibited
relatively stable but non-declining emission levels. Despite new sustainability programs like
Estidama (UAE) and QSAS (Qatar), the lack of binding efficiency regulations and continued
fossil-fuel dependence limit overall progress.

Comparative interpretation: The comparative data highlight a clear divergence in emission
trajectories: the EU demonstrates regulation-driven decarbonisation, while the GCC reflects
growth-driven emissions persistence. Between 2013 and 2022, average CO: emissions per
building in the EU fell by ~1.7% annually, whereas in the GCC they rose by ~4.6% annually.
This gap underscores the decisive role of policy enforcement, climate conditions, and energy
source diversification in determining sustainability outcomes.

Air pollution

Sustainability aspects of air pollution and the construction industry are a major concern in
both the European Union (EU) and the Gulf Cooperation Council (GCC) countries. In both
regions, the intensity of construction activities has significant environmental impacts,
particularly in terms of PM2.5 particulate pollution, which poses serious public health and
ecological problems.

Table 3 - EU air pollution between 2013 and 2020

EU PM2.5 air pollution, average annual exposure
(micrograms per cubic metre)
2013-2020
25
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Source: own editing based on Statista
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Table 4 - GCC air pollution from 2013-2020

GCC PM2.5 air pollution, average annual exposure
(micrograms per cubic metre)
2013-2020
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Source: own editing based on Statista

The role of the construction industry in air pollution

In the EU, the reduction in PM2.5 pollution is mainly the result of strict environmental
regulations, building standards that prioritise energy efficiency and the increased use of
renewable energy sources. Construction processes are characterised by the use of low-
emission materials and technologies, which in the long term reduce the environmental impact
of the construction industry. In contrast, the construction industry in the GCC countries relies
heavily on fossil-based energy sources and conventional material use, which significantly
increase PM2.5 pollution. Intensive construction projects, such as the construction of the
FIFA World Cup infrastructure in Qatar or large-scale investments in Saudi Arabia, have
contributed to the increase in pollution. The challenge for the region is how to find more
sustainable solutions within the existing economic and technological framework.

Impact of economic and cultural factors on sustainability

Sustainability differences between the EU and GCC countries are partly due to different
economic priorities and cultural contexts. In the EU, sustainability objectives are supported by
both the public and policy makers. In countries such as Germany and Sweden, building codes
strictly require the use of environmentally friendly technologies, which contributes to the
reduction of PM2.5 levels and the uptake of green building solutions. In the GCC countries,
the sustainability goals of the construction industry are often overshadowed by the dominance
of the oil industry and rapid urbanisation. However, the examples of the UAE and Oman
show that progress on sustainability is possible if the right regulatory frameworks and
technological solutions are in place.

10
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Challenges and opportunities in reducing air pollution

Reducing air pollution from the construction sector in both the EU and the GCC depends on
technological innovation and the evolution of the regulatory environment in the sector. The
EU's goal is for the sector to achieve full carbon neutrality, but this will require significant
investment and technological innovation. For the GCC region, achieving sustainability targets
is more challenging due to extreme climatic conditions and a heavy reliance on fossil-based
energy sources. Although these technologies initially entail significant costs, in the long term
they can contribute to reducing the environmental impact of the construction industry.

European Union (EU)

Between 2013 and 2020, average PM2.5 exposure across EU countries fell by 25%, dropping
from around 16 pg/m?® to 12 ug/m?®. Northern states such as Sweden, Finland, and Denmark
achieved reductions of over 12-17%, maintaining the cleanest air in Europe (5-7 pg/m®). In
contrast, Italy, Poland, and Greece reported smaller decreases of roughly 18-23%, remaining
in the 15-20 pg/m?® range. The overall decline reflects the combined impact of the EU
Ambient Air Quality Directive, the Green Deal, and growing reliance on renewable energy
and efficient building standards.

Gulf Cooperation Council (GCC)

PM2.5 levels in the GCC remained five to seven times higher than in the EU, averaging 55—
80 ug/m? throughout 2013-2020. Despite slight improvements of 14-18% in the UAE and
Oman after 2018, Qatar, Kuwait, and Saudi Arabia continued to record extreme
concentrations, often exceeding 70-90 ug/m?. Persistent reliance on fossil fuels, intense
construction activity, and desert dust remain the main drivers of air pollution. The absence of
a unified regional regulation limits consistent progress across the bloc.

Comparative interpretation

From 2013 to 2020, the EU achieved roughly a 25% reduction in PM2.5 exposure, while the
GCC’s achieved a more modest reduction of around 16%. The contrast highlights that
sustained improvement depends on policy enforcement, diversified energy systems, and
coordinated air-quality governance areas where the EU is substantially ahead.

Material and methodology

The research examines the environmental sustainability strategies of the construction industry
in the European Union (EU) and the Gulf Cooperation Council (GCC), focusing on
modernization efforts and their environmental impact. The analysis evaluates the
environmental footprint of buildings, air pollution, and the implementation of sustainability
objectives within each region's regulatory and policy frameworks.

Data were collected from reliable sources, including the World Bank, International Energy
Agency (IEA), European Commission, OECD reports, and academic publications. The
research employs quantitative methodologies.

The study highlights regional comparisons of environmental impacts and sustainability
practices. While limitations in secondary data availability affected some analyses, the research
spans the period 2013-2023, emphasizing trends and progress in sustainable construction
across both regions.

11
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Conclusion

The construction sector is responsible for 39% of global carbon emissions, so the use of
energy-efficient technologies and sustainable materials is essential. Circular economy models
in the EU can serve as a model for GCC countries, especially in waste management and
material use. Industry 4.0 digitalisation and automation are essential to increase efficiency,
both in production and in the operation of buildings. The development of smart buildings and
green technologies can be identified as a common goal in both regions. A more in-depth
analysis would require the development of common indicators to better measure the
environmental, economic and social impacts of construction projects. Greater public support
and more tendering opportunities for the production of low-carbon building materials would
facilitate the procurement of the necessary technologies and equipment. Furthermore, a deeper
analysis is needed to compare sustainable building practices and regulatory frameworks in the
EU and GCC countries, taking into account local climatic and social conditions.

A question that arises is: In today's world, where 'sustainability’ is becoming an increasingly
fashionable term, how can we separate the real issues from those that are merely marketing
gimmicks? The question also raises the dilemma of the credibility of innovative materials
how can we distinguish and make sure that new materials that do not have a long history,
extensive experimentation, extensive research and practical experience are truly sustainable
solutions and not just part of a fashion wave that may later have a negative impact on the
environment or human health?

12
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ABSZTRAKT

Ez a tanulmany az additiv gyartas (AM) piacanak es a brutté hazai terméknek (GDP) a vilag
kiilonb6zd régidiban fenndllo Osszefliggéseit vizsgalja. A Grand View Research és a
Vilagbank adatai alapjan elemezték a piaci trendeket, a gazdasagi mutatokat és a regionalis
egyenl6tlenségeket. A tanulmany az elemzést vizuélis dbrazolasokkal és tablazatos adatokkal
tamasztja ala, betekintést nydjtva az AM technologidk gazdasagi hatasaba.

Kulcsszavak: Additiv gyartas, AM, GDP, piac, regionalis fejlesztés

ABSTRACT

This paper investigates the correlation between the additive manufacturing (AM) market and
gross domestic product (GDP) in different regions around the world. Using data from Grand
View Research and the World Bank, market trends, economic indicators and regional
disparities were analysed. The study provides visualisations and tabular data to support the
analysis, offering insights into the economic impact of AM technologies.

Keywords: Additive Manufacturing, AM, GDP, market, regional development

BEVEZETES

Az additiv gyartds (AM) (mas néven 3D nyomtatds), szamos iparagban forradalmi
technologiaként jelent meg. Piaci novekedését gazdasagi tényezdk, kiilonosen a GDP
befolyasolja. Az additiv gyartds gazdasagi vizsgalata gyakrabban torténik [1-5]. Ez a
tanulmany a regionalis GDP és az AM piac mérete kozotti kapcsolatot vizsgalja, bemutatva,
hogy a gazdasagi eré hogyan korrelal a technologia elterjedésével.

MODSZER

A dolgozatban bemutatott elemzés a Vilagbank regionalis GDP-adatainak [6], valamint a
Grand View Research-bdl [7] az AM-piac méretére vonatkozé becslésein (mindkettét 2025-re
vonatkozoan) alapul. Az adatokat korrelaciés technikak segitségével elemeztik, és szoréasi
diagramok és oszlopdiagramok segitségével jelenitettik meg. A vizsgalt régiok Eszak-
Amerika, Eurdpa, az azsiai-csendes-Gceani térség, Latin-Amerika, valamint a Kozel-Kelet és
Afrika voltak.
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ADATELEMZES
Az 1. tdblazat a GDP-t es az AM-piac méretét mutatja régionként 2025-re vonatkozdan.
| Tablazat GDP és az AM-piac mérete, régionkent, 2025-re vonatkozoan. [6], [7]

. - AM Market Size
Region GDP (USD Trillion) (USD Billion)
North America 28.0 25.0
Europe 23.0 20.0
Asia Pacific 35.0 30.0
Latin America 5.0 5.0
Middle East & Africa 4.0 3.0

1 Abra A GDP mértékének kapcsolata az AM piac méretével, régionkénti megoszlasban [6], [7]
Figure 1: AM Market Size vs GDP by Region
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2 Abra Az AM piaci részesedésének régionkénti megoszlasa [6], [7]
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EREDMENYEK

Ha az AM piacot a GDP fliggvényében abrazoljuk, konnyen lathatd, hogy a kettd kozott
lineris kapcsolat all fenn.

Ez a tanulmény a globalis brutt6 hazai termék (GDP) és az additiv gyartas (AM) piacanak
kapcsolatat vizsgalja 2015 és 2025 kozott. Elemezi a trendeket, a COVID-19 jarvany idejen
tapasztalt rugalmassagot és az AM stratégiai jelent0ségét a modern gazdasagokban.

A tanulmany a globalis GDP-adatokhoz a Vilagbank nyilvanosan elérhet6 adatait, az AM-
piac méretének becsléséhez pedig a Grand View Research adatait hasznalja. A trendeket a
20152025 kozotti idészakra vonatkozdan vizualizalja és elemzi, kiilonos figyelmet forditva a
COVID-19-jarvany hatéséara.

3 Abra Az AM piac méretének kapcsolata a GDP-vel
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Il Tablazat A GDP, valamint az AM piacanak merete/alakulasa 2015-t61 [6], [7]

Year Gl.ok.)al GDP AM_M_arket Size
(Trillion USD) (Billion USD)
2015 74.9 5.1
2016 77.3 6.0
2017 80.2 7.2
2018 84.0 8.8
2019 87.6 10.5
2020 84.7 12.0
2021 89.6 15.0
2022 94.9 20.4
2023 99.5 26.7
2024 104.2 34.9
2025 109.0 44.5
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ELEMZES, KOVETKEZTETESEK

Az elemzés pozitiv dsszefliggést mutat egy régié GDP-je és az AM-piac mérete kozott. A
magasabb GDP-vel rendelkezd régiok, mint példaul az azsiai-csendes-6cedni térség és Eszak-
Amerika, nagyobb AM-piacokkal is rendelkeznek. Ez a tény arra utal, hogy a gazdasagi
kapacitas (GDP adatok alapjan mérve) jelentds szerepet jatszik az AM-technologidk
clterjedésében és novekedésében. Az adatok azonban regionalis egyenlotlenségeket is
kiemelnek, Latin-Amerika, a Kozel-Kelet és Afrika kisebb piacokkal rendelkezik.

A 4. &bra a globalis GDP és az AM-piac meretének alakuldsat mutatja 2015 és 2025
kdzott. Az rnyekolt terilet a COVID-19-jarvany idészakat (2019-2021) jeldli.

4 Abra AM piacéanak alakulasa a GDP fiiggvényében, 2015-161 kezdédéen

Comparison of Global GDP and Additive Manufacturing Market {2015-2025)

120 4
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A diagram (4. abra) jelent6s kiilonbségeket mutat a GDP ¢és az AM piac trendjei kozott a
pandémia idején. Mig a globalis GDP 2020-ban a gazdasagi ledllasok miatt meredeken
visszaesett, az AM piac tovabb ndvekedett. Ez a rugalmassadg az AM decentralizalt gyartasi
képességeinek és digitalis munkafolyamataiknak, valamint a slirgdsségi gyartasban, példaul
az orvosi berendezések gyartdsdban betdltott kritikus szerepének koszonhetd. A pandémia
repiillégépipar.

Ez az iddszak fokozottabban biztositott lehetdséget a kiilonbozd AM eljarasokkal gyartott
termékek jellemzdinek (anyagtulajdonsdgok, gyartdsi paraméterek anyagjellemzOkre
gyakorolt hatasa) pontosabb megismerésére, ez altal a termékek tervezhetdségének javitasara
[8].

Az AM rendszerek gyors terjedését eldsegitette a jol ismert eldnydkon (egyedi gyartas,
tetszOleges szerkezeti komplexitds megvalositasa, a legkiilonb6zébb optimalizalasi elvarasok
azonnali gyartasba vitele [9]) tul a az AM gyartd berendezések aranak mérséklodése, igy ez a
technologia napjainkra minden tekintetben versenyképes gyartasi eljarasnak tekinthetd.

Az additiv gyartési piac a vizsgalt idészakban a szélesebb gazdasagi ingadozasoktol
fuggetlenil robusztus novekedést mutatott. A vilagjarvany idején elért teljesitménye kiemeli
stratégiai jelentéségét a jovobeli gyartasi 6koszisztémakban.

A dolgozat a rendelkezésre all6 — szabadon hozzaférhet6 [6], [7] — adatok alapjan elhelyezi
az Additiv gyartastechnoldgia bruttd hazai termékben (GDP) val6 részesedéseét.
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A bemutatott adatok alapjan megallapithatd trend a vizsgalt idészakra vonatkozik
(2015....2025), konkrét felméréseken alapul, azonban a bemutatott tendencia a jovore nézve
minddssze irdnymutatonak tekinthetd.

A GDP alapulasa a vizsgalt id6szakban — az ismert C19 hatésaira is figyelemmel — kozel
lineéris regresszioval irhatd le (4. &bra), ami mdgott természetesen szamos, jelen dolgozat
hataskorét messze tallépé események/folyamatok allnak, ezek vizsgalata messze tUlmutat a
dolgozat célkitlizésén.

Fontos ugyanakkor megjegyezni, egyben figyelmet forditani arra a tendenciara, amely a
vizsgat id6szakra vonatkozoan az additiv gyartastechnologiak piaci részesedését illeti (4. ara).
Erre vonatkozdan a tendencia alakulasat egy enyhe efx fiiggvénnyel latjuk leirhatonak. Ez a
tény azt a kovetkeztetést engedi levonni, miszerint amennyiben ennek a technolégidnak a
novekedése progressziv jelleget mutat, az csak az egyéb, hagyomanyosnak nevezhetd
(forgacsolas, hideg/meleg alakitas) gyartasi eljarasok karara torténhet.

Ez a tény pedig — tal azon, hogy a gyartasi eljardsok hangstlya attevédik az egyedi
rendszerek alkalmazéséara — kihatéassal kell, hogy legyen a gyart6 rendszerek alakulasara, itt
gondolok a hagyomanyos, elsésorban az anyaglevalasztason alapuld gyartasi rendszerek
jelentdségeének visszaszorulasara.

Ezt a folyamatot latszik erdsiteni 1j tervezo rendszerek — elsdsorban a ,,generativ tervezes”
- eléretorése, amely az egyénre szabott [2],[5] objektumok vilagat jelenti, korlatlan
szabadsagot a formak tekintetében, szinte tetszdleges optimalizalasi lehetdséget (deformécio,
tdmeg, anyagfelhasznalas, anyagkihasznalas) a celfliggvenyek vonatkozasaban.

Mindezek alapjan talan nem tulzas azt a megallapitast tenni, miszerint a gyartorendszerek
atalakulasa tekintetében napjainkban paradigma valtas korszakat éljik, amely tény
alapvetden at fogja rendezni a gyartasi folyamatokat.

Mindezek tényszerti alatdmasztasra ugyanakkor e pillanatban a szamunkra elérhetd
ismeretekre tamaszkodva nem rendelkeziink azzal a sziikséges id6étavlati ralatassal, amelyek
alapjan pontosabb elérejelzést tudnank adni a gyartasi folyamatok varhat6 alakulasarol.

Az additiv gyartérendszerekben megjelend folyamatos beruhdzasok és a gazdasagokat
irdnyitd rendszerek tamogatasa tovabb erdsitheti ennek a szegmensnek a szerepét a globalis
gazdasagi rugalmassadg, a gyartd rendszerek fokozott alkalmazkodd készségének
eldmozditasaban.
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ABSTRACT

The aim of the study was to explore the differences in outsourcing, fulfillment, and last-mile
solutions between Amazon (New York) and Kifli.hu (Budapest) in the context of urban infra-
structure and consumer expectations. The literature review indicated that existing knowledge
in this area is limited. A developed conceptual model guided the study, and the case study’s
secondary data were analyzed using descriptive-explanatory methods and thematic analysis.
Results showed that logistics practices of Amazon and Kifli.hu are influenced by modern de-
livery trends, supplier and delivery partnerships, organizational culture and HR management,
automation, logistics structures and mobility, infrastructural and logistical challenges, market
position, and consumer experience. The study provides guidance for e-commerce companies
seeking efficient, sustainable, and cost-effective logistics operations. Future research could
ex-tend the analysis to other locations, adopt mixed-methods, and explore the relationships
be-tween fulfillment centers, their partners, sustainability projects, and strategic networks.

Keywords: E-commerce, outsourcing, fulfillment, last-mile

1. Introduction

The rapid growth of e-commerce is fundamentally transforming global and urban supply
chains, particularly through the roles of outsourcing, fulfillment centers, and last-mile
logistics. According to forecasts, by 2030 online purchases may account for as much as one-
third of global trade (Ma, 2025), which could place additional strain on urban logistics
systems (Campisi et al., 2023). This global trend can be observed in the largest consumer
markets — including New York — (Cai et al., 2025; NYCEDC, 2025) as well as in the Central
European region, for example in Budapest. Increasing urbanization, the expansion of e-
commerce, and rapidly changing online shopping expectations require logistical adaptations
in which outsourcing, fulfillment centers, and last-mile solutions play a central role (Cai et al.,
2025; Coppola, 2025; Kellermayr-Scheucher et al., 2021).

The rapid growth of online shopping expectations has a significant impact on the entire
operation of the supply chain, as companies must adapt with increasing flexibility to changing
consumer demands and the logistical challenges resulting from growing urbanization
(Kellermayr-Scheucher et al., 2021). Mobility trends in 2025 are emerging as one of the most
influential factors in the sector, necessitating the development of supply chain solutions that
are both efficient and sustainable in densely populated urban areas. Taken together, these
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changes explain why the use of fulfillment centers, outsourcing, and last-mile delivery has
become essential in the operations of e-commerce companies.

The literature highlights that the growth of e-commerce has been significantly facilitated by
innovations in retail logistics, including fulfillment centers and last-mile solutions, which
respond to the challenges posed by increasing urbanization (Li et al., 2023). Logistics
outsourcing plays a central role in improving supply chain efficiency, yet it is a complex
phenomenon, as it enhances competitive advantage while also carrying inherent risks (Zhu et
al., 2017; Grimpe & Kaiser, 2010). Fulfillment centers significantly enhance the performance
of the companies that use them (Kawa, 2021), through better inventory availability, faster
delivery, and higher customer satisfaction (Vakulenko et al., 2024; Yang et al., 2024). The
last-mile service is flexible and customized (Beckers et al., 2023) and affects customer
satisfaction (Aljohani, 2024); however, despite technological advancements, it still represents
the least efficient stage of the supply chain (Le Pira et al., 2024; Macioszek, 2018). These
insights suggest that outsourcing, fulfillment, and last-mile services together shape the urban
logistics performance of e-commerce companies.

Regarding the current state of research, although the popularity of outsourcing is undeniable,
the phenomenon has so far been studied only to a limited extent (Lahiri, 2015). Furthermore,
based on a review of the scientific literature, it can be stated that fulfillment centers and last-
mile services are key factors in logistics. However, publications examining them, particularly
in the comparative context of different urban and economic environments, are limited in
number.

The aim of this study is to contribute to the scientific knowledge on outsourcing, fulfillment
centers, and last-mile logistics, as well as to provide an overview of the differences between
current international and local practical trends, and to explore and interpret the differences in
outsourcing, fulfillment, and last-mile solutions observed in the logistics practices of Amazon
(New York) and Kifli.hu (Budapest) in the context of urban infrastructure and consumer
expectations. To this end, the study sought to answer the following research question: ‘What
differences can be observed in the outsourcing, fulfillment, and last-mile logistics practices of
Amazon (New York) and Kifli.hu (Budapest), in the context of urban infrastructure and
consumer expectations?

The study examined the research phenomenon by following the strategy of qualitative
comparative case studies. The secondary data were collected using a single data collection
technique and analyzed through thematic analysis. The research results provide valuable
insights for both e-commerce companies and logistics service providers regarding logistics
outsourcing networks, technologies employed in fulfillment centers, and modern last-mile
solutions, and they also contribute to certain existing theoretical models.

2. Research methodology

Following a pragmatic research philosophy, the study adopted a deductive approach and
compared the New York and Budapest case studies qualitatively in a descriptive-explanatory
manner. The mono-method study examined outsourcing, fulfillment, and last-mile logistics
practices at a specific point in time. The research sample consisted of the critical case of
Amazon, a global leader in e-commerce and logistics, and the typical case of Kifli.hu,
illustrating common practices in the Hungarian online grocery sector. These cases were
selected using a combined purposive sampling method. While the study did not aim to
produce widely generalizable theory, the typical case (Kifli.hu) allows for an illustrative
demonstration of common practices in the Hungarian online grocery sector. At the same time,
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the critical case (Amazon) enables logical generalizations regarding best practices in
outsourcing, fulfillment, and last-mile logistics, without implying statistical generalizability.

Data collection relied on a single qualitative data collection technique, supported by source
and theoretical triangulation. All secondary data sources were critically evaluated for
reliability and credibility. Corporate reports, research articles, statistics, and other relevant
documents were selected based on transparency, authorship, methodological rigor, and
relevance to the research questions. Source triangulation further enhanced the validity of the
findings by cross-checking information from multiple independent sources, while theoretical
triangulation ensured that the data were interpreted in line with established frameworks. Due
to the timeline of the research project, which was prepared for a scientific student conference
and completed within two months, only publicly available secondary data were used.

The collected data were analyzed through document analysis using a semantic approach to
thematic analysis.

3. Theoretical background

Based on the literature review method of Tranfield et al. (2003), the literature review covers
the following topics: e-commerce, outsourcing, fulfillment centers, and phenomena related to
last-mile logistics.

3.1. E-commerce

E-commerce refers to the online business transactions of goods and services that are
conducted through digital communication channels and information technologies (Gupta,
2014). Technological advancements, digitalization, increasing consumer demands, and
demographic changes have collectively facilitated the rise of online platforms in the retail
value chain (Grewal et al., 2017; Reinartz et al., 2019). These e-commerce platforms, on one
hand, provide direct interaction between consumers and suppliers, thereby strengthening
customer loyalty (Hanninen et al., 2018), and on the other hand, play a significant role in
enhancing corporate performance and efficiency (Hautala-Kankaanpaa, 2022).

Based on global trends, in 2024 approximately 2.78 billion users participate in online
commerce, a humber that could rise to 4 billion by 2030 (SellersCommerce, 2025; Statista,
n.d.). E-commerce sales are expected to reach 3.6 trillion US dollars in 2025 and, with an
annual growth rate of 6%, could approach 5 trillion dollars by 2030 (Statista, n.d.). By 2025,
21% of total global retail sales are expected to occur online (Ma, 2025).

The rapid expansion of e-commerce has fundamentally transformed urban logistics and
transportation systems (ESCP Business School, 2024; Keim et al., 2023; Savelsbergh & Van
Woensel, 2016). The growth of online shopping has led to a sharp increase in delivery
demand, significantly increasing urban freight traffic and the load on transportation networks
(Campisi et al., 2023; ESCP Business School, 2024). The increased vehicle traffic can further
contribute to urban congestion, pollution, and accidents (Cattaruzza et al., 2017; European
Commission, 2011). Forecasts indicate that by 2030, the number of delivery vehicles in the
world’s 100 largest cities could increase by approximately 36%, accompanied by more than a
30% rise in emissions (Pdka, 2024; World Economic Forum, 2020). Intensifying urban freight
transport paradoxically represents both a challenge and a fundamental prerequisite for the
economic functioning of cities (Betanzo-Quezada et al., 2015; Dorta-Gonzélez, 2014). The
continuous increase in consumer expectations — speed, flexibility, reliability — along with
rising order volumes, labor shortages, and technological competition, necessitates
increasingly complex logistics operations (Fioravanti et al., 2023).
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Cities therefore respond with various regulatory and infrastructural interventions, including
optimized loading and parking areas, freight lanes, traffic restrictions, toll and access
limitations, as well as the designation of low- and zero-emission zones (ESCP Business
School, 2024; Ferran, 2024; Gibson & Carnovale, 2015; World Economic Forum). These
zones favor clean-fuel vehicles and can significantly reduce local air pollution; however, they
may also generate congestion in surrounding areas (Burgalassi & Luzzati, 2015; Cui et al.,
2021; Weinberger et al., 2020).

Overall, the rise of e-commerce results in a macro-level transformation of urban logistics
(ESCP Business School, 2024; Keim et al., 2023; World Economic Forum, 2024), which
requires the integrated implementation of economic, environmental, and social considerations
to achieve sustainable urban freight transport (Fioravanti et al., 2023; Merkert et al., 2020).
However, due to increasing logistics complexity and capacity management challenges, as well
as the characteristics of the urban environment, companies are increasingly turning to external
logistics service providers (Biiylikozkan & Ilicak, 2022; Han et al., 2008; International
Transport Forum, 2024; Jaller & Pahwa, 2020; Kellermayr-Scheucher et al., 2021; Mukherjee
et al., 2013; Szegedi, 2017).

3.2. Logistics Outsourcing

Outsourcing refers to the involvement of external service providers to perform certain
activities that the company would otherwise carry out itself, thereby gaining access to
specialized resources and expertise, which can enhance its competitiveness and flexibility
(Hsiao et al., 2011; Lahiri, 2015; Szegedi, 2017; Twin, 2025). The goal of logistics
outsourcing is to reduce costs, while allowing the company to focus more on leveraging its
core business capabilities through process optimization (Ang & Straub, 1998; Christopher,
2011; Szegedi, 2017). The economies of scale, advanced infrastructure, and flexible capacity
management of external logistics service providers enable cost-efficient operations and the
handling of seasonal fluctuations, while also increasing customer satisfaction for companies
(Vinay et al., 2009; Tezuka, 2011; Szegedi, 2017). However, in logistics outsourcing, poorly
selected service providers, inadequate outsourcing management, and geographical factors can
negatively impact a company’s performance, profitability, and customer satisfaction
(Buytkozkan et al., 2008; Han et al., 2008; Mclvor, 2000; Cho et al., 2008).

3.3. Fulfillment Centers

Fulfillment encompasses the entire e-commerce order fulfillment process, which logistics
service providers carry out — from supply and warehousing, through inventory management,
order processing, and packaging, to preparation for delivery and handling of returns — using
automated and robotic tools (Kawa, 2021; Liang et al., 2015; Rouwenhorst et al., 2000). The
core of the process is flexible warehousing and fast delivery, which companies often
outsource to a fulfillment provider to improve efficiency and reduce costs. This allows for
agile and scalable operations, as well as lower operational expenses through reduced labor,
facility, and technology costs (Zhu et al., 2017; Hwang & Kim, 2018; Kalinzi, 2016; Kenyon
et al., 2015). Fulfillment partnerships are based on IT-integrated operations, allowing
webshop orders to reach the 3PL center in real time (Liu et al., 2015; Hwang & Kim, 2018).
Warehouse management systems and optimized order-picking processes enable fast and
accurate order handling with minimal human error (Boysen et al., 2017; Gu et al., 2010; Liu
& Lee, 2018).

Fulfillment centers are physical facilities where goods are stored, packaged, and distributed
(Houde et al., 2017), often functioning as full-service logistics hubs with strategic geographic
locations (Karaoulanis, 2024). Their proliferation is driven by the growth of e-commerce and
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a consumer culture that demands fast delivery (Zebra Technologies, 2018). Urban fulfillment
centers offer additional competitive advantages with their short delivery times, yet their
physical proximity also poses challenges due to high urban real estate costs and the difficulty
of integrating them into existing infrastructure (Bimschleger et al., 2019; Karaoulanis, 2024).

3.4. Last-Mile Logistics

Last-mile logistics is the final stage of the supply chain, extending from the last distribution
center to the destination chosen by the customer (Gevaers et al., 2009; Harrington et al., 2016;
Lim et al., 2018). The delivery process consists of storage, transportation, and final delivery,
supported by a variety of vehicle types — from traditional vans to micromobility devices and
automated systems (Boysen et al., 2021). The most common model is personal delivery
(aHome); however, due to urban congestion, the two-step approach is becoming increasingly
prevalent, where packages are first sent to micro-distribution centers and then delivered, for
example, using electric cargo bikes (Boysen et al., 2021). Last-mile logistics is particularly
significant due to the growth of e-commerce and urbanization, as the increase in online orders
leads to a higher number of delivery vehicles, thereby exacerbating traffic congestion, putting
additional pressure on urban infrastructure, and increasing environmental impact (Olsson et
al., 2019; Shukla & Raval, 2018).

The last-mile stage is one of the most costly and complex elements of the supply chain
(Campisi et al., 2023; Gevaers et al., 2014; Olsson et al., 2019). The constraints of urban
infrastructure — traffic congestion, lack of parking, and access restrictions — increase delivery
time variability and fuel consumption (Dablanc & Montenon, 2015; Olsson et al., 2019).
Increasing order volumes, narrow time windows selected by customers, and courier shortages
pose additional challenges (Agatz et al., 2011; Boysen et al., 2021; Wang et al., 2022). Failed
deliveries can also generate additional costs (Shaoke, 2025) and reduce customer satisfaction
(Descartes Systems Group, 2022). Returns management, which requires separate processes
and additional resources, also increases costs and emissions (Alkahtani et al., 2021; Frei et al.,
2020). In addition, environmental regulations — such as low-emission zones or access charges
— make fleet renewal necessary (Dablanc et al., 2015; Rowe, 2025).

In response to these challenges, companies are increasingly adopting sustainable and
innovative solutions (Andruetto et al., 2024; Bruno, 2025; Plazier, 2024). Autonomous
vehicles and mobility-on-demand systems can reduce costs associated with the role of drivers
(Fehn et al., 2022; Schlenther et al., 2020). ntegrating freight transport into public transit,
private mobility, or taxi systems can increase the efficiency of urban mobility (Alnaggar et al.,
2021; Chen & Pan, 2015; Fehn et al., 2022; De Langhe, 2019; Pernkopf & Gronalt, 2021).
The use of electric vehicles, e-cargo bikes, and micromobility devices can significantly reduce
CO: emissions and noise pollution (Boysen et al., 2020; Malladi et al., 2020). Two-tier
models — depot — microhub — micromobility — reduce downtown congestion (Boysen et al.,
2020). Robots and drones enable fast and direct delivery of small parcels, either from depots
or operating within a combined chain (Berg et al., 2016; Boysen et al., 2021). Shifting
deliveries to off-peak hours can also further reduce urban traffic (World Economic Forum,
2024).

Emerging business models in urban logistics, such as microhubs, support micromobility and
rapid commerce operations (Boysen et al., 2021; World Economic Forum, 2024). Outsourcing
allows for flexible management of seasonal fluctuations and the reduction of capacity and
infrastructure costs (Szegedi, 2017). The role of logistics service providers — especially in the
CEP sector — has thus become strategically significant: in addition to physical delivery, they
handle planning and coordination tasks, and increase efficiency while reducing urban
congestion through PUDO points, parcel lockers, and alternative delivery methods (e.g., smart
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door locks with courier-enabled access, delivery to car trunks) (Boysen et al., 2020; Amazon,
2020; DHL, 2017). These developments form the foundation for more sustainable, agile, and
reliable urban supply chain operations (Boysen et al., 2020).

3.5. Conceptual Framework of the Study

The conceptual framework of the study integrates five interrelated models to examine the
complex urban operations of outsourcing, fulfillment, and last-mile logistics. Its starting point
is the outsourcing framework by Mahmoodzadeh et al. (2009), which provides the logic for
the strategic outsourcing of logistics subsystems. This is complemented by the fulfillment
framework developed by Gomez et al. (2021), which focuses on operational decisions and
performance metrics. The logical chain is extended by the last-mile framework of Olsson et
al. (2019), which illustrates how fulfillment centers are linked to the customer experience.

Last-mile operations are heavily dependent on the characteristics of urban infrastructure,
which justifies the integration of the sustainable urban freight transport theory proposed by He
and Haasis (2020). The expectation-confirmation theory developed by Oliver (1980) helps to
understand how fulfillment and last-mile solutions meet consumer expectations. The
integrated approach is thus suitable for a holistic interpretation of the logistics practices of
Amazon (New York) and Kifli.hu (Budapest), in the context of urban infrastructure,
technological innovation, and consumer expectations.

4. Main research findings/Results

The codebook was linked to the five research sub-objectives, which examined different
aspects of the logistics practices of Amazon (New York) and Kifli.hu (Budapest): a)
Outsourcing (RO1): Exploring the outsourcing methods applied by Amazon and Kifli.hu in
their logistics processes; b) Fulfillment centers (RO2): Investigating the structure of
fulfillment centers and the technological solutions implemented; c) Last-mile logistics (RO3):
Examining last-mile delivery solutions in urban environments; d) Urban infrastructure (RO4):
Assessing the impact of the relevant urban infrastructure on logistics decisions; e) Consumer
expectations (RO5): Analyzing the influence of US and Hungarian consumer expectations and
experiences on the operation of fulfillment centers.

For the sake of analyzability, the codebook was reorganized so that the themes and subthemes
were aligned with the five research sub-objectives (Table 1).
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Edited codebook

Research sub-objectives

Themes

Subthemes

RSO 1 — Outsourcing

Modern delivery trends

Alternative pickup network

Supplier and delivery partnerships

Diverse delivery network

Supplier partnerships

RSO 2 — Fulfillment Center

Organizational culture and HR
management

Employee mobility

Operational sustainability risks

Employee recognition

Intense performance-driven work
culture

Environmental sustainability of
spatial logistics structures

Gaps in environmental
sustainability

Development of regional and local
hubs

Human and automation

Human-machine collaboration

Cutting-edge automation

RS0 3 — Last-Mile

Organizational culture and HR
management

Employee recognition

Intense performance-driven work

culture

Modern delivery trends

Smart logistics solutions

Alternative pickup network

Express delivery trends and
solutions

Suppher and delivery partnerships

Diverse delivery network

Sustainable urban logistics and
mobility development

Traffic reduction measures

Sustainable last-mile system

Outdated freight transport network

Urban infrastructural and logistics
challenges

Traffic congestions

RS0 4 — Infratructure

Environmental sustainability of
spatial logistics structures

Environmental impact of
geographical location

Sustainable urban logistics and
mobility development

Employvee development
opportunities

Intermodal transport potential

Carbon-neutral urban logistics
strategy

Urban infrastructural and logistics
challenges

Limitations of parking capacity

RS0 5 — Customer
expectations

Market position and customer
experience

Diverse customer experiences

Large and growing consumer
market

International market presence

Key market player

Source: Author’s own compilation, 2025
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(RO1) The empirical observations derived from the secondary data analysis indicate that
Amazon’s outsourcing-related logistics practices can be interpreted using the Business
Process Outsourcing approach outlined by Mahmoodzadeh et al. (2009), while Kifli.hu’s shift
toward fully in-house logistics highlights an alternative organizational approach within the
same research objective.

(RO2) Regarding fulfillment centers, the observed structural and technological characteristics
of the analyzed facilities are presented in relation to the key evaluation criteria identified in
the fulfillment models framework of Gomez et al. (2021).

(RO3) Kifli.hu emphasizes employee recognition, while Amazon faces equipment challenges.
Both companies contend with workload pressures. Smart logistics solutions, alternative
pickup networks, express delivery trends, and diverse delivery networks support efficiency. In
contrast, traffic reduction measures, sustainable last-mile systems, and outdated transport
infrastructure pose operational challenges. These findings can be interpreted through the
theoretical frameworks of Olsson et al. (2019).

(RO4) Urban infrastructure affects Amazon’s and Kifli.hu’s logistics. Amazon’s fulfillment
centers increase congestion and environmental impact, workforce development supports
efficiency, intermodal transport and climate-neutral strategies enhance sustainability, and
limited parking creates operational challenges. For Kifli.hu, geographic and workforce data
are limited, but traffic and loading constraints affect delivery efficiency. These observations
align with the theoretical framework of He and Haasis (2020).

(ROS5) Consumer expectations influence Amazon’s and Kifli.hu’s fulfillment operations.
Amazon receives mixed feedback, with Prime users reporting fast, reliable delivery, while
congestion and tracking issues cause dissatisfaction for others. Kifli.hu reviews are also
mixed, highlighting fast delivery and courier interactions but occasional issues with product
quality and complaints handling. Amazon’s large consumer base and global presence contrast
with Kifli.hu’s smaller, regional market. The results correspond to Oliver’s (1980)
Expectation-Confirmation Theory, linking consumer experiences to fulfillment performance.

5. Conclusions, recommendations

The findings of the study are relevant from both practical and scientific perspectives,
providing a basis for conclusions and recommendations. At the corporate level, adopting
diverse supplier partnerships and outsourcing logistics tasks can enhance operational
efficiency, reduce the ecological footprint, strengthen the regional economy, optimize costs,
and contribute to operational sustainability. Conclusions drawn from the structure of
fulfillment centers and the technologies employed indicate that organizational culture and HR
management influence their operations, while also demonstrating the effective practical
integration of modern technical solutions with human resources. Additionally, they
specifically illustrate how the environmental sustainability of spatial logistics structures can
be enhanced. Regarding the last-mile phase, the implementation of sustainable, smart,
performance-oriented, and partnership-based solutions is required to address the complex
urban logistics challenges. According to further research conclusions, the relationship
between urban infrastructure and logistics determines mobility development and
environmental sustainability, while intermodal transport, employee development, and carbon-
neutral urban logistics strategies offer additional, previously untapped opportunities for
sustainable urban freight transport. Based on the analysis of consumer expectations, a clear
relationship emerges between a company’s market position and the customer experience: a
positive consumer experience increases loyalty in the long term, thereby enhancing the
company’s reputation and market share.
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6. Summary

The aim of the research was to explore the differences between the logistics practices of
Amazon (New York) and Kifli.hu (Budapest), with particular emphasis on outsourcing,
fulfillment centers, and last-mile solutions, examined in the context of urban infrastructure
and consumer expectations. All sub-objectives of the investigation were achieved: the
operational practices of the two companies were successfully identified and compared, and
the influencing factors were revealed.

Regarding outsourcing strategies, Amazon employs diverse delivery and alternative pickup
networks, whereas Kifli.hu currently no longer relies on any outsourcing strategy. Based on
the comparison of fulfillment centers, the development of the two companies’ hubs followed
their respective business strategies, emphasizing human—machine collaboration and a
performance-oriented culture, even though alongside the risks associated with operational
sustainability. Regarding environmental sustainability, Amazon is more transparent than
Kifli.hu. From a technological perspective, Amazon employs cutting-edge automation,
whereas Kifli.hu is still planning to implement such developments. The centers are easily
accessible in terms of mobility. Additionally, Amazon also implements employee recognition
initiatives.

The examination of last-mile solutions highlighted that urban congestion, traffic-reducing
measures, outdated freight infrastructure, and sustainable mobility initiatives have a
significant impact on company operations. While Amazon responds to these challenges with
rapid delivery solutions, intelligent logistics systems, and alternative pickup points, Kifli.hu
focuses on valuing its couriers to achieve fast deliveries to customers’ addresses. The role of
urban infrastructure in logistics decisions is also significant: in Amazon’s case, environmental
impacts and labor market implications arising from the geographic location of the hubs are
observable, whereas in Budapest’s case, much of the data is missing. Regarding consumer
expectations, it can be concluded that the customer experience significantly influences the
operations of both companies. Additionally, in Amazon’s case, the effects of a large and
growing consumer market are also observable.

The study had several limitations, including the exclusive reliance on secondary qualitative
data, small sample size, narrow timeframe, challenges in verifying the credibility and
reliability of certain sources, and limited generalizability of the findings. Incorporating
primary, quantitative data and conducting a larger sample comparative study would have
provided a more holistic view of the investigated phenomenon.

Future research could be expanded in several directions, including the incorporation of
additional cities and countries, the application of a mixed-methods approach, and a more
comprehensive analysis of partnership relationships. These approaches could provide a more
integrated and generalizable view of the practices shaping the global development of e-
commerce logistics.
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ABSZTRAKT

2025-ben a vilag orszégainak addssagterhe meghaladja a 100 billio dollart. A kormanyok a
koltekezés fenntartasat tamogatjak, és elkeriilik a fajdalmas megszoritdsokat. Az Ujabb és
Ujabb kiadasi hullamok plusz terhet ronak az allamhaztartasokra. A finanszirozasban komoly
nehézségeket okoz az idosek szamanak emelkedése, a védelmi Kkiadasok noQvelése, a
klimaatallas finanszirozasa. Mindezekhez pedig tovabbi gond az, hogy a kamatkérnyezet sem
marad ,,0lcs6”. Mar 2024-ben a fejlett orszagok csoportjaban az allamaddssag atlagosan elérte
a GDP 110 szazalékat es az OECD-tagallamok a GDP 3,3 szazalékat koltotték kamatfizetésre.
Egyértelmli, ha a hidny tovabb nd, ezzel egyiitt a hitelesség is tovabb romolhat. Ezzel
kialakulhat egy klasszikus adossagvalsag, amelynek lekiizdése komoly nehézségeket okoz és
az alkalmazhat6 lehetséges megoldasok is ketségesek. Magyarorszag a befektetésre ajanlott
hitelmindsitési kategéridba sorolt a nemzetkdzi hitelmindsitoék szerint, de a lassuld gazdasagi
novekedés és fejlodési nehézségek miatt kiilonds fontossaghh az allamhéztartas és a nehezen
csdkkenthetd adossagallomany folyamatanak minél kedvezébbé tétele®.

ABSTRACT

In 2025, the dobta burden of the World’ s countries will exceed 100 trillionk dollars.
Governments support maintaining spending and avoid painful austerity measures. Successive
waves of spending impose additional burdens on public finances. Financing is seriously
challenged by the increasing number of elderly people, rising defense expenditures, and
funding the transition to a sustainable climate. Adding to all this is the additional problem that
the interest rate environment will no longer remain “cheap.” Already in 2024, in the group of
advanced countries, the average government debt reached 110 percent of GDP, and OECD
member states spent 3.3 percent of GDP on interest payments. It is clear that if the deficit
continues to grow, credibility may further deteriorate. This could lead to a classic debt crisis,
the resolution of which poses serious difficulties, and the available potential solutions are
uncertain. According to international credit rating agencies, Hungary has been classified in the
investment-grade category, but due to slowing economic growth and developmental
difficulties, it is particularly important to improve the process of public finances and the hard-
to-reduce debt as much as possible.

% A tanulméany az EDUTUS EGYETEM 2025. novemberi Tudomény Napon el8adott eléadas utan, 2025
decemberében késziilt. The study was prepared in December 2025, following the presentation given at the
EDUTUS UNIVERSITY Science Day in November 2025.
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A fejlett vilag addssagvalsaga valos kockazat

A vilag atlagos allami addssag/GDP aranya 2025-ben 95 szé&zalék kordl van, ami torténelmi
magassadgot mutat. Az addssagszolgélati terhek vilagszerte meghatarozzak a gazdasagok
fejlodését. A nemzetkdzi szervezetek jelentései szerint az alacsony jovedelmli orszagok
mintegy felében jelenleg magas az un. adossagfesziltség, azaz olyan helyzettel kizd, hogy
rovid tavon nehézséget okozhat a kamatok fizetése. 56 fejlédd orszagban a kamatkifizetések
meghaladjdk a kormany bevételeinek egytizedét és ez mar tartds fizetésképtelenséget is
jelenthet. Nagyon magas kockazattal miikodik 17 orszag, ahol a kdltségvetési teher nagyobb
20 szazaléknal®.

Az IMF és a nemzetkozi szervezetek’ eldrejelzései szerint a 2026-2027-ben a vilaggazdasagot
érint6 orszag-kockdzatok Magyarorszagra is jelentésen hatnak, igy hazank sem mentesiilhet
az alabbiaktol:

> Allamkoézi konfliktusok - ,,veszélyhelyzeti kormanyzas”
Gazdasagi sokkok - ,,vamhaboru— gazdasagi visszaesés”
Allamhéztartasi traumak - ,,fiskalis alkoholizmus”

Monetaris bukfencek - inflacio és talan ,,ar-bér spiral”
Kiberbiztonsagi gatszakadasok - ,,dezinformacié-félrevezetés”
Tarsadalmi polarizacio - ,,jovedelemeloszlas anomaliai”
Természeti katasztrofak - ,,sz¢élséséges idojaras”

Kdrnyezetszennyezes - ,,iparpolitika-akkumulatorgyartas”

YV V.V V V V V V

Kényszermigracio - ,,fokoz6dé munkaeréhiany”.

Addssagspiral

A vilaggazdasag jelenlegi helyzetét az is jellemzi, hogy az orszagok tébb mint fele sulyos
vagy koOzepesen sulyos addssagfesziltség alatt all. Az orszagok 18 szazaléka sulyos
adossaggal kiizd és tovabbi 34 szazalékuk magas kockazati adossaggal miikodik.
Adossagcesapdaba kerlilnek, mert fenntarthatatlan az addssagszint, azaz az adossadg olyan
szintre noétt, hogy a kamatok és torlesztések nagyobbak a kormany koltségvetési bevételeinél.
Ez egy 0Ordogi kor, mert kotelezettségeiket — azaz a kamatfizetéseiket és a régi hitelek
visszafizetésére - csak Ujabb hitelek felvételével teljesithetik. Ellehetetleniti a visszafizetést az
is, ha jelentés a devizaadossag és ezzel az arfolyamkockéazat. Ha az adossagot kulfoldi
devizéban vezetik, egy gyenge nemzeti valuta meg nehezebbé teszi a torlesztést. Tovabbi
probléma a gyenge gazdasagi névekedés, hiszen a gazdasag stagnalasa, visszaesese csokkenti
a beruhdzasok megtérilését, visszafogja az addbevételeket és romlo fizetéképességet okoz.
Politikai és strukturalis nehézségek is tovabb stlyosbithatjak a helyzetet, igy a korrupcio,
kényszerlien rossz koltségvetési politika, az instabilitds. Még a fejlett orszdgok korében is
altalanos a magas adossag, pl. a kamatfizetések nagyobbak az orszagok védelmi kiadasainal,
mégis esetiikben a stabil gazdasagi novekedés, a pozitiv kilkereskedelmi mérleg magas
hitelképességet biztosit. Japan allamaddssaga példaul a GDP 250 szazaléka és mégsem merdl
fel az adossagesapda lehetésége.

Egyes eurdpai orszagokban kilondsen nagy a kockazat, az addssaguk meghaladja a gazdasag
teljes éves kibocsatasat, a GDP 100 szazaléknal nagyobb. Ez tobb kiilonb6zd hitelezd és

& UNDP jelentése alapjan.
" A World Bank-IMF k&zos felmérés szerint a jelentds résziik.
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kiilonboz6 tipust addssag Osszetevije. A kinai hitelezés példaul sok fejlédé orszag esetében
kiilonosen nagy részét jelenti a kiils6 adossdgnak, és ez 2025-ben rekord Osszegl
visszafizetést jelent a legszegényebb orszdgok szamara.

Az allamadossag mértéke (GDP szazalék-aban

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

B /\/ A/\

150,

100,
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e European Union — Belgium e Bulgaria e Czechia
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— Greece Spain — France —— Croatia
— [taly — Cyprus Latvia Lithuania
e— | uxembourg == == = Hungary Malta Netherlands
Austria Poland e Portugal Romania
Slovenia Slovakia Finland Sweden

Forras: EU adatbazis, sajat szerkesztés

Az euroOpai orszagok korében az adossagallomany GDP aranya jelentdsen eltérd. 2025-ben
példaul Gorogorszagban 152 szazalék, Olaszorszagban 138 szazalék, Franciaorszagban 114
szazalekos, Spanyolorszagban 100 szazalék volt. Magyarorszag helyzete a 75 szazalék korali
mértékkel ezeknél kedvez6bb ugyan, de hozzank keépest jobb a mutatdja Németorszdgnak
(62), Lengyelorszagnak (57) és Csehorszagnak (44) is.

Valtozas lesz, de milyen irdnyba

Nem megnyugtatd folyamat, hogy az orszdgok nagy részében gyorsuld ilitemben nd az
allamaddssag. Ennek mérhet6 jelei — ahogy a nemzetkozi vizsgalatok jelzik — a kovetkezok:
> a befektetok egyre magasabb hozamokat kovetelnek, és

» a 10 éves kotvények hozama ma mar magasabb, mint 2024 elején volt, amikor a
jegybankok csokkenteni kezdték az alapkamatot,

» nem csak a kiadasi oldal n6tt azonban, dragult az adossag finanszirozésa is,

» akovetkezd harom évben az el6z6 évtizedben kibocsatott fejlett piaci allamadossag
kozel fele esedékessé valik,

» addssagfék szabalyokat az elmult években gyakran felfuggesztették, megkerulték vagy
kibuvokat talaltak aléluk.
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Osszességében a kiadasok visszafogasara nem latszik a politikai akarat. A brutalis
megszoritasok, azaz a tényleges elsddleges tobbletek eldteremtése az addssagszolgalat
fedezésére elmaradnak. A magas adossagszolgalati arany egyuttal azt jelenti, hogy az orszag
kevesebb pénzt tud kolteni kdzszolgaltatasokra (pl. egészségligy, oktatas), hiszen a bevételek
nagy része a hiteltorlesztésre megy.

A vilagban kialakult torténelmileg magas addssagallomany visszafizetésének lehetGsége
vitatott. Ezzel egyiitt kérdéses a fenntarthat6 fejlédés folyamata. Az Europai Unidban is
erbteljes nyomas mutatkozik arra, hogy a korabban elhatarozott zoldprogram helyett nem
inkabb a szegénység leklizdese a fontosabb?

Az IMF becslése szerint az adossagok visszafizetésének leginkabb gatat szabd teriletei

> az addssadgkamatok,
> anyugdijak,

> az egészséglgy,

> avédelem és

> az éghajlatvaltozas

Mindezek — a becslések szerint - Eurdpa fejlett gazdasagaiban 2050-re a GDP kozel
6 szazalékanak megfeleld tovabbi éves kiadasi "nyomast"” okoznak.

Allamhaztartasi deficit/szufficit alakuldsa, (el6z6 év = 100%)
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

4,0
1,0
6,0
-11,0
—— European Urjén e Belgium e Bulgaria e (Czechia
- 16,0 e Denmark — (G Ermany — Estonia ——|reland
— Greece Spain o France — Croatia
— [taly —— Cyprus Latvia Lithuania
— | uxembourg == == Hungary Malta Netherlands
Austria Poland Portugal Romania
Slovenia Slovakia Finland Sweden

Forrés: EU adatbézis, sajat szerkesztés
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A magyar addssaghelyzet

Magyarorszag jelenlegi hivatalos pénziigyi helyzete jobbnak tekinthetd, mint tobb nagy
europai orszagé (pl. Franciaorszag, Gordgorszag, Olaszorszag), gyengébb viszont az
alacsonyabb addssagu orszagoknal, igy pl. Csehorszagnal, Esztorszagnal.

Magyarorszag teljes allamaddssadga 2025. novemberében 59.880 milliard forint volt, ezzel
haz&nkban az ad6ssag/GDP arany 75 széazalék korili, ami europai mércével mérsekelt. Mas
szempontb6l azonban kedvezdtlen, az addssag kamatkiadasainak aranya a bevételekhez
viszonyitva 7,1 széazalék korili. Ez az OECD-orszagok 2,3 szazalékos atlagahoz viszonyitva
igen magas és jelzi, hogy a koltségvetésiinkben a kamatterhek jelentésen elvonhatnak
forrasokat mas kiadasok eldl, korlatozhatja mas kdzkiadasok finanszirozasat.

A AKK adatok szerint a kozponti kéltségvetésink addssagaban a belfoldi, forintban
denominalt &llampapirok és forint kdlcsondk a teljes addssag mintegy 70 szazalékat teszik Ki.
Az intézményi befektetOk mellett a lakossagi allampapirok ennek jelentds részét képviselik,
mintegy 11.520 milliardot. A forint adossag es allampapirok osszértéke tobb mint 41.800
milliard Ft. A magyar allamaddssag nagyobb részét, cca. haromnegyedét belfoldi hitelezok,
féleg forintban finanszirozzak.

A magyar devizaaddssag 2025-ben az 0Osszes addssag mintegy 30 szazalékat jelentette,
devizakotvényekkel és devizahitelekkel. A kulfoldi adossagunk nagyrészt a kulfoldon
kibocsatott allampapirokbol és hitelviszonyokbdl all. Mintegy 13.600 milliard Ft értéki
deviza allampapir lett kalfoldon kibocsatva. A kulfoldi koveteléseinket leszamitva mért nettd
kiils6 addssagunk relativen alacsony, cca. 18 szazalék a GDP aranyaban, vagyis nettd kilfoldi

Belfoldi hitelezok kozott a magyar lakossag foként lakossagi allampapirok formajaban van
jelent. Emellett jelentds a belfoldi intézményi befektetOk és bankok szerepe a forintaddssag
finanszirozasaban. A hazai cégek és intézmények mellett az MNB szerepe csokkent, tovabbra
is kezeli a belfoldi tartalekokat/fennallé pozicidkat.

A kiilfoldi  hitelez6k  kozott a  kilfoldi  magéanbefektetok/intézmények  kezében
devizakotvenyek, és tobb nemzetkdzi pénziigyi intézmény és piac tulajdonaban pedig hitelek
és kotvények (pl. euro-koétvények) vannak.

Az addssagunk lejarati szerkezetének alakitasa lényeges a hitelképességink megitélésében.
Kedvezétlen ugyanis, ha a lejdrati szerkezetben minél nagyobb aranyban vannak rovid
lejaratd addssagok, hiszen gyakrabban kell Gjra finanszirozni vagy torleszteni. Addssagunk
lejarati szerkezete eurdpai Osszehasonlitisban még viszonylag rovid, vannak gyakran
esedékes lejaratu allampapirok, amelyek novelik a refinanszirozasi igényt a koltségvetes
szamara. Jelenleg a fix kamatozasi adossag aranya 60-80 szazalék kdzott van. Tovabbra is a
célok kozott szerepel, hogy az atlagos hatralévd futamidd a magyar adossagnal 5,5 év felett
legyen. A devizaadOssdg ardnya 30 szézalek alatt legyen hosszd tavon, és deviza
adossagunkban lényeges az EUR dominancia (100 szazalék eurdban, +5 szazalék eltéréssel).

A magasabb atlagos futamiddvel és a fix kamatozas aranyanak csokkentésével elérhetd, hogy

csokkenjen a likviditasi és kamatkockazat, azaz ne kényszeriiljon az allam hirtelen nagy
mennyiségii adossag Ujra befektetésére.
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Hazank GDP névekedésének korlatjai

Az elmult évek gazdasagi helyzetét vizsgdlva az a kovetkeztetés egyértelmii, hogy az
adossagallomanyunk aranyanak csokkenése a GDP boviiléssel koézép-hosszUi tavon nem
elérhet6 lesz elérheté. A magyar gazdasag novekedése megakadt, potencialis ndvekedése
jelenleg a realitasok figyelembevételével 1,5 szazalék alatt van. Jelenlegi szerkezetében erre a
dinamikéra képes. Az inflacio elszabadulasa miatt, az allamh&ztartasi hidny novekedése miatt,
a fogyasztas megalapozatlan dsztonzése ellenére sem sikerilt a kivant és tervezett dinamikat
elérni. A magyar gazdasdg novekedéséhez a beruhdzasok boviilésére €s mindségének
emelkedésére, a hatékonysdg novelésére, a munkaeréhelyzet javitasara, az inflacid tartos
leszoritasara, és versenyképes gazdasagra lenne sziikség.

A GDP végs6 fogyasztds volumene
(elozo né = 100 szazalék)

113,0 110,0
108,0 105,0
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Haztartasok fogyasztasi kiadasa

Természetbenii juttatds a kormanyzattol
Természetbenii juttatds nonprofit intézményektél
Haztartasok tényleges fogyasztasa

Forras: KSH, sajat szerkesztés

2022-ben a ndvekedést a fogyasztas vezérelte, 2023-ban a GDP 0,8szazalékkal zsugorodott.
2024-ben 0,6szazalékkal boviilt ugyan a gazdasag, de 2024-ben a gazdasag teljesitménye nem
érte el a két évvel korabbi szintet. 2025 elsd negyedévében a GDP 0,3 szazalékkal csokkent az
el6z6 év azonos idészakahoz viszonyitva. A masodik negyedévben is csupan 0,2 szazalékkal
haladta meg a GDP az egy évvel korabbit. A harmadik negyedévben sem bdviilt jelentdsen a
brutté hazai termék, 0,6 szazalékkal emelkedett az e€l6z6 év azonos idoszakahoz mérten. 2025
elsé harom negyedévében a brutto hazai termék volumene csupén 0,2 szazalékkal haladta meg
az egy evvel korabbit.

A gazdasagi folyamatokat vizsgalva egyértelmiien korvonalazodnak a tarsadalmi
folyamatokat is befolydsolé negativ demogréafiai valtozasok, az energiabiztonsadg és
fuggetlenség sok vitat kavaré megoldasai, amelyek egyben az eddigi globalizacio ellenében
hat6 folyamatok is.
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Mindezek mellett a kdltségvetést jelentdsen megterhelé folyamatként jelentkezi a digitalizacio
kiterjesztése, a védelmi ipar, az ellendlloképesség erOsitése és az is, hogy az egyre
volatilisabba valé gazdasagi kornyezetben sikeriil-e Uj termelési-szolgaltatési lancokba magas
hozzéadott értékkel bekapcsolodni.

A kozéptavu fejlédésiinket a kovetkezok alapvetéen meghatarozzak:

» Gyengén novekvo lakossagi fogyasztas

Alacsony munkatermelékenység — munkaer6piaci helyzet
\olatilis és alacsony beruhazasi teljesitmény

Rossz iparszerkezet,

Csekély részvétel az ,ertéklancokban”

Elmaradott infrastruktura (vasuti, kozuti sth. haldzat)
Kritikus humaneréforras Gjratermelés €s

az egészségligyi katasztrofa, az oktatés visszaesese, a szocialis ellatasok csddje, a
lakasallomany folyamatos romlasa.

YV YV VYV VY

A jelenlegi koltségvetési helyzet nem kedvezo

A nehéz gazdasagi folyamatok ellenére is a magyar gazdasaggal kapcsolatos hitelmindsitések
semmifele addssagcsapda helyzetre nem utalnak. Nincs olyan helyzet, hogy az orszag ne
tudna fizetni a kiils6 adossagait és megnyugtatd, hogy folyamatosan teljesiti
adossagszolgalatat. Bar gyenge a gazdasagi novekedés, vannak szerkezeti problémak, de
nincs talzottan magas adossag és nincs devizakockazat sem.

Az allamhaztartas folyamatai azonban tobb veszelyt is jeleznek. Az orszag rendkiviil fontos
hitelképessége erodalodik. A hitelfelvételek soran a meglévd pozitiv hitelképeségiink varazsa
kisértéssel jar. A koltségvetési gyakorlatban valtozatlanul érvényesiil az un, ,koltségvetési
alkoholizmus”. Egytttal er6sodhet az megfontolas, hogy a magas addssdg vonzova teheti a
pénz elértéktelenitését, azaz felvetddhet az ,,adossag elinflalasdnak™ gyakorlati megvalositasa.

A kormanyzati szektor néhany adata, milliard Ft
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Forras: KSH, sajéat szerkesztés
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2025 november végére a nemzeti szamldk elézetes adatai szerint a kormanyzat bevétele
27.585 milliard forint, mig kiadasa 28.804 milliard forint lett, igy a kormanyzati szektor
hianya 1.219 milliard forint, a bruttd hazai termék 1,9 szazaléka volt. A bruttd allamaddssag
szeptember végén 64.147 milliard forintot ért el a 2024-es év 60.606 milliard forint
adossaggal szemben, vagyis 3.541 milliard forinttal nétt. A bruttd allamaddssag a harmadik
negyedév végen a GDP 75,2 szazalékat tette ki, a ndvekedés az el6zé év végéhez 1,7
szazalékpontos. Az els6 harom negyedévben a korményzat eredményszemléletii bevétele
2.241 milliard forinttal, 8,8 sz&zalékkal emelkedett. A termelési adokbol sza&rmazo bevételek
7,8 szazalékkal, mig a jovedelemadd bevételek 13,8 szdzalékkal lettek nagyobbak. A
tarsadalombiztositasi hozzajaruldsok 9,2 szazalékkal, az egyeb bevételek 5,7 szazalekkal
néttek. A kormanyzati szektor kiadasai 1.100 millidard forinttal, azaz 4 szazalékkal
emelkedtek. A folyo termel6 felhasznalas kiadasai 3,4 szdzalékkal néttek, a beruhazasi
kiadasok 4,5 szazalékkal visszaestek. A kamatkiadasok — a rendkiviill magas bazishoz képest —
14,4 szazalékkal mérséklodtek, a pénzbeli tarsadalmi juttatasok 6,7 szazalékkal, a
munkavallaloi jovedelmekre forditott kiadasok 10 szazalékkal, az egyéb kiadasok 7,5
szazalékkal lettek nagyobbak a 2024 évhez képest. Az allamhéztartds — 6nkorméanyzatok
nélkiili — pénzforgalmi szemléletli konszolidalt hianya november végén 4.070 milliard forint,
a tobbszor modositott éves hianycél 98,7 szazaléka volt.2 November végéig a kozponti
alrendszer 35.616 milliard forint bevétele az eldiranyzat 92 szizaléka volt. A 39.687 milliard
forint pedig az éves eldirdnyzat 92,6 szdzalé¢ka lett. Ezzel a kozponti koltségvetés hianya
3.904 milliard, az eléiranyzott éves deficit 92,7 szazaléka volt.

Allamhaztartasi hiany alakulasa

2020 367 1512 1145
2021 1481 4774 3283
2022 3152 4672 1520
2023 2352 4435 2083
2024 2514 4096 1582
2025 4122 5510 1388

Forras: PM és NGM

8 iigy latom azonban, hogy a koltségvetést érint korméanyzati intézkedések hataséara év végéig tovabbi, akar
1000-1200 milliard forinttal is megnéhet a hiany
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Viltozatlanul érezheték az un. fiskalis traumdink, amelyek végiil az addssdgallomany
novekedéséhez vezetnek, azaz

= A Bevételek és a Kiadasok hianyzo 0sszhangja, igy a tulzott deficit eljaras
veszélye

» Csaladdtdmogatasi rendszer bovitése meg nem 1év6 forrasokkal - a szolidaritas
kényszerlisége, tamogatas a tObbség terhére, a 3szazalék-os hitel a
lakasvasarlashoz - adakozas a tehetdsebbeknek,

= Nagyvonall — egyuttal névekedést gatld taladoztatas/adokonnyitések - a jolét
illizidja — a talkoltekezés jellemzoi

= Alulfinanszirozott egészségugy, oktatas és kutatasi-fejlesztés - a jové human
forrasainak elvesztése

» Egyre szegényedd nyugdijasok - az -atlagnyugdij méar az atlagkereset felét sem
ériel

» Tonkre mend infrastruktura - malt szazad elejei allapotok a kdzlekedésben,
egészségugyben

= Lemondas a megszerezhetd unids forrasokrol - novekvd forrasbevonas, nem
csOkkenthetd addssagallomany,

= KOoltségvetes folyamatos modositasai.

A koltségvetes alakulasat vizsgalva folyamatosan romlo tendenciat latunk. 2025-ben. Komoly
veszeélyt jelent a koltségvetésre €s az allamadossagra a ,;régi adossagok torlesztése”, amely
jelentés mértékli tovabbi eladosodassal képzelhetd el. Kérdéses, hogy a késdbbiekben mely
terlletek terhere lehet majd az addssagot rendezni. Az allamhaztartas jelentés forrashianya
nem teszi lehetdvé a gazdasag ¢€lénkitését, szerkezetének korrekciojat. Az a Magyarorszag
szamara is jelentOs kotelezettség, hogy a katonai (honvédelmi) kiaddsok aranyat a GDP 5
szdzalek kozeli mertékere emelje (fliggetlendl attol, hogy ennek unios szabalyok szerinti
elszamolasa lehetdséget ad a hidny ndvelésére) mas fontos teriiletektdl vonja el a forrasokat.

Netto hitelfelvétel és GDP aranya negyedévenként
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Forras: KSH, sajat szerkesztés
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Lehetseges ad0sag-csokkento 1épések

Az addssag csokkentése nagyon fontos gazdasagi és tarsadalmi érdek. Bar nemzetkdzi
Osszevetésben jelenleg még nem vagyunk kedvezdtlen szinten, de érezhetd a veszély a
tovabbi romlasra.

A lehetséges megoldasok az adossag tovabbi ndvekedéseének megallitdsara és az aranyanak a
csokkentésére nyilvanvald, de nehezen végrehajthatok.

Az addssagcsokkentésnek mar alkalmazott kialakult stratégiaja van®. A konkrét Iépések a
kiadasok szigoritasaval, a hidnycélok szigoru betartdsdval és mindezek folyamatos
ellenérzésével torténhetnek. Ennek sordn kell megvaldsitani az allami vallalatok miikodési
koltségeinek csokkentését, személyi jellegli kiadasok mérséklését. Fontos a GDP-aranyos
koltségvetési hiany csokkentése 3-3,5 szazalékos mértékre. Emellett folyamatosan nyomon
kell kdvetni a kiadasokat és bevételeket negyedévente.

Az addssagkezelés, az allampapirkibocsatas teriletén fontos, hogy az allam vasérolja vissza a
piacrol sajat kotvényeit, a rovid lejaratu allampapirokat, ha a kamatok alacsonyak. Ezzel
csokkenti névertékben az allamadossagot, egytttal mérséklodik a kormany refinanszirozasi
kockézata is. Lehetséges a devizakdtvények  kivaltdsa  hosszabb  futamidejii
forintkdtvéenyekkel, ezzel javulhat a lejarati szerkezet. Fontos az MNB-vel az egyiittmiikddés,
azaz likviditasi program keretében lehetsegesek visszavasarlasok.

Lehetséges a bevételeket ndvelni adopolitikai eszkozokkel. Méar eddig is rendszeresen
alkalmazza a kormany a szezonalis vagy célzott addkat (pl. bankszektor kilénado,
energiaszektor addja). Az addbeszedést hatékonyabba lehet tenni, névelni az ellendrzéseket,
visszaszoritani az adoelkeriiléseket. Ideiglenes bevételnoveld intézkedéseket is alkalmazni
kell, pl. ingatlanadd, luxusadod, ha EU szabalyok engedik.

A Kkoltségvetesi tartalekok felhasznalasa soran az allami tartalékokat be lehet vonni
adossagcesokkentésre, pl. az AKK és MNB kozotti addssagvasarlas a tartalékok terhére.,

Gazdasagi novekedés Osztonzése alapvetd 1épés az adossagesokkentésre. Ha a GDP nd, a
GDP-aranyos addssag csokken, meég ha a nominalis addssag nem valtozik. Ezert konkrét
Iépesként lehet a befektetéseket O0sztondzni (pl. infrastruktira, innovacid, EU-s pénzek
felhasznalasa). Lehet az exportot ndvelni és az ipart fejleszteni — a névekvé bevétel kisebb
hianyt eredményez. Fontos a munkaer6piac és foglalkoztatas javitasa, amivel tobb addbevétel
keletkezik.

Az addssag lejarati szerkezetének optimalizalasa is lehetséges Iépés. Ennek soran a hosszabb
lejaratd kotvények kibocsatasa csokkenti a gyakori refinanszirozasi igényt. A devizaaddssag
diverzifikalédsa pedig az arfolyamkockazatat csokkenti. kedvezd lépés a fix kamatozasu
allampapirok elényben részesitése, amivel a kamatkockdzat mérséklodik.

Talan kisebb lehetdséget ad, de megoldas az addssag csokkentésére a privatizacio, az allami
vagyon értékesitése is. Az allami vagyontargyak eladdsa persze csupan egyszeri bevételt
jelent, de fontos, hogy ennek keretében a csupan a nem stratégiai allami cégek eladasa, a
késdbbiekben sem sziikséges ingatlanok vagy egyéb likvid eszkozok értékesitése torténjen.

® A kormany kozéptavl gazdasagi terve (2025-2028/2030 kozdtti stratégiak) a fiskalis palyara és névekedési
varakozésokra lett kidolgozva - ehhez kapcsolddnak gazdasagpolitikai intézkedések. A tervet az EU (j
gazdaségiranyitési keretrendszere (Medium Term Fiscal Structural Plan, MTFSP) keretében kell benydjtani és
értékelni.
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Az addssag ,elinflalasanak” lehetséges modszerei

JON 4

Az éllamadossag csokkentésének az dremelésekkel torténd, valamilyen mértékii elinflalasa a
kulénos fontossdgl a jelenlegi helyzetben. Lényegében szinte valamennyi orszagban
kimutathatd, és a hazdnkban kordbban kibocsatott, nem inflacidkovetd allampapirok esetében
ez az elinflalés valéban jelen volt. Most azonban a viszonylag magas magyarorszagi
alapkamat erre kevésbé ad lehetdséget, sot a forrasbevonas miatt a lakossadg szamara jelentds
mértékben megnovelt inflaciokdvetd allampapir allomanyok, sot még a nem inflacidkovetd
papirok magas hozamai is ez ellen hatnak.

Az addsség elinflalasa Magyarorszagon is elvileg jarhatd Gt lenne, de ez ellen hat az MNB
inflacios célkovetése. Az aremelkedés ugyan csokkenti az addssag szintjét, de a gazdasagi
szerepl6knél fokoz0dd koltségekkel jar, ezzel gyengiti a forintot. Végul is az alacsony inflacio
melletti elkotelezettséget aldssa, és ezzel a realkamat emelkedését és a romlé ndvekedési
kilatasokat eredményezi.

Fébb armutatdok (eldzdé év=100 % )
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Forras: KSH, sajat szerkesztés

Az adossdgok novekedése rovid tdvon miikodd fiskalis 1épésekkel csokkenthetd, de ezek a
fogyasztoi arakban is megjelennek majd

» Megsziinhet a bizalom, a gazdasagi stabilitas csorbul,

> A reédl novekedés tartds stagnalasa a kotvénypiacon egyre magasabb kamatokkal
torténo finanszirozast valt ki

Az addssag csokkentésének a gazdasagpolitika altal az el6zOkbe targyalt, rendszeresen
alkalmazott altalanos modszerei, lépései mellett vannak és lehetnek nem szokvanyos, nem
szabalyos és gyakran kedvez6tlen hatasokkal jard 1épései is.
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Vajon vannak-e ilyenek és lehetséges-e ezeket alkalmazni a jelenlegi kedvezotlen gazdasagi
helyzetiinkben? Lényegesek akkor lehetnek ezek, ha el6térbe keriil az a kérdés, hogy honnan
szerezziink forrasokat a hitelek visszafizetésére. Ezek a lépések un. nem szokvanyos
megoldasoknak tekinthetdk.

» Az allami beruhdzasoknal a hazai gazdasdg részvételének erdsitése a magasabb
arakkal segit elinflalni az adossagot.

> Koncesszios dijak, kornyezetterhelési dijak emelik a termelésiar-indexet, mikdzben ez
a fogyasztoiar-indexre kKisebb mértékben és csak attétesen hat.

> A vdllalati beruhazasok tdmogatdsa - kedvezétlen demografiai trendek mellett a
munkaerd sziikos marad, igy az intézkedés inflacidkelto lesz.

> Gyengiil6 deviza - az importarak emelkednek, amit tovabb haritanak az érintettek, mig
az exportarak automatikusan inflalédnak, de probléma, hogy a fogyaszt6i arakban is
megjelenik a deviza gyengiilése - a stabil &rfolyam jobb megoldas lehet

» A megtakaritdsok jelenléte az allamaddssag finanszirozasaban kiemelkedd, pl. a
nyugdijpenztarak és a lakossagi megtakaritasok elérése kiemelten fontos.

» A hitelezés 0Osztonzése - tamogatott vagy adminisztrativ Gton lecsokkentett
hitelkamatlabakkal névelni lehet a hitelkeresletet (csaladosok lakéshitele, munkashitel,
vallalati hitelezés allami tamogatésai) és ezzel az un. bankdpreést.

» Kulonadok a pénzugyi szektorra és tevekenysegekre - a pénzmennyiség
novekedesenek a haztartdsi megtakaritasok mellett a pénzigyi intézmények a
nyertesei, ezek novekvé hozama segitheti az adossag finanszirozasat, csokkentik a
kiils6 sériilékenységét.
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Osszefoglalva az adéssag elinflilasat csak alternativ lehetdségként veszik figyelembe a
gazdasag iranyitéi. Ennek soran az A&llami forrdsokbdl — be nem vallottan - olyan
tevékenységeket, beruhazésokat tdmogatnak, amelyek a sziikos kapacitasok miatt aremeld
hatasuak. Lényegében egyfajta korlatlan pénznyomtatds torténhet, és a modern pénzlgyi
elmélet’® ezt tdmogatja is. Ennek hatdsaként értelmezhetd tehat a vildg orszagainak méara
Kialakult torténelmi magassagu adossagallomanya. A vilag addssdga rohamosan emelkedik, és
nyilvanvaldéan elébb vagy utébb a kotvénypiac valamikképp ezt megallitia majd. Egyre
inkabb kimeriilnek a névekedés hagyomanyos forrasai. Az egyre siriisodé inflacios gondok
lehetetlenné teszik majd a pénzkinalat ndveléset és sok orszaghan megszakad a novekedést.
Bar akar kozéptavon is még alkalmazni lehet az ,,elinflalas” mddszereit, hosszabb idészakban
mar nem, a fogyasztGi arakra atterjedve a banki kamatemelések leallitjadk majd azt. Marad
valamennyi orszag szamara a struktudralis reformok bevezetése és a szigoru fiskalis politika.

A koltségvetéssel kapcsolatos nehézségeket jelzi, hogy 2025 év soran tébb mint harmincszor
mddositottak a 2024 decemberében véglegesitett szdmokat. Az allamhéztartas kozponti
alrendszere 2025-ben 5.738,7 milliard forintos hidnnyal zart. A k6zponti alrendszeren belll a
kozponti koltségvetés 5.500,1 milliard forintos hianyt, az elktldnitett allami penzalapok 7,3
milliard forintos tobbletet, a tarsadalombiztositas penzugyi alapjai pedig 245,9 milliard
forintos hianyt mutattak. Kamatkiadasokra a 2025. évben 4.197,8 milliard forint kifizetése
tortént meg, ami 584,7 milliard forinttal magasabb a 2024-es teljesitésnél?.

10 A modern monetaris elmélet (angolul modern monetary theory, réviditve MMT) szerint a pénznyomtatas
onmagéaban nem okoz inflacidt. Az inflacionak altaldban méas okai vannak
https://www.investopedia.com/modern-monetary-theory-mmt-4588060

11 https://kormany.hu/kormanyzat/nemzetgazdasagi-miniszterium/hirek-nemzetgazdasagi-miniszterium/
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Melléklet

Allamadossag-kezelési stratégia és benchmarkok!?

Az Aallamaddssag-kezelés celja a koltségvetés finanszirozasi igényének hosszu tavon
minimalis koltséggel és elfogadhaté kockéazatok vallalasa mellett egységes szemléletben
torténd  finanszirozasa. Az AKK stratégiai célja az allamadossag kamatkoltségeinek
hossz(tavi minimalizalasa a kockazatok figyelembevételével, valamint a lejarati szerkezet
simitdsa. Az allamaddssdg-kezelés jogszabalyban is rogzitett koltség és kockazat
minimalizalasra vonatkozo alapelvét — figyelembe véve a gazdasagpolitikai célkitiizéseket —
az alabbi stratégiai célok meghatarozasaval kivanja elérni:

1. Az Alaptorvényben foglalt elvaras szerint az &llamaddssag ratdnak a GDP 50
szazaléka alatt kell lennie, ezzel 6sszhangban az addssagkezelés elsddleges célja, hogy
tdmogassa az addssagrata csokkentési folyamatot.

2. Az addssagkezelés masodik szamu célja biztositani, hogy az adoéssagportfdlié
kelloképpen diverzifikalt legyen, ugyanis a befektetdi bazis szélesitése ¢és
diverzifikacidja révén jelentOsen javithatd a befektetdi bazis stabilitdsa, ezaltal pedig
az allamaddssag finanszirozasanak biztonsaga. A stratégiai cél eléréséhez alkalmazott
eszkdzok

a. Az intezmenyi forint allamkoétvény-piac fejlesztése, a rugalmas kibocsatasi
politikan, a transzparens elsédleges forgalmazoi rendszer fenntartasan, illetve a hazai
intézményi befektetdi bazis fejlesztésén keresztiil. b. Az allamadossag hazai befektetoi
korének bovitése, a lakossagi iigyfélszam novelése és a lakossagi allampapir
értékesités tdmogatéasa, 0sszhangban a lakossagi allampapir stratégiai célkittizéseivel.
c. Az allamaddssag devizahanyadanak menedzselése a meghatarozott korlatok kézott,
fenntartva a sziikseges piaci jelenlétet is.

3. Az addssagkezelés harmadik szamu célja az allamadossag atlagos hatralévo futam
idejenek hosszitasa, amennyiben ezt a piaci kérilmények lehetévé teszik, ugyanis bar
a magyar allamaddssag futamideje érdemben nétt az elmult években, dam unios
6sszehasonlitasban tovabbra is alacsonynak mondhato.

4. Az addssagkezelés negyedik szamu célja az ESG piaci jelenlét fenntartasa, fejlesztése,
és a forrasok diverzifikdcidja. Az altalanos allamadossag-kezelési celokat az
adossagkezeld- teljesitménymutatok, benchmarkok kitlizésével szamszerisiti.

Az optimalis portfolié modell futtatasok eredményeképpen az AKK a kovetkezd benchmark
értékeket hatarozza meg a kdzponti kormanyzat adossagara vonatkozoan a 2025-0s évre
(valtozatlanok a 2024. évhez képest):

1. A devizaaddssdg aranydra vonatkozd benchmark 2025. évre kitlizott fels6 hatara
30 szazalék, amely valtozatlan a korabbi évhez viszonyitva.

2. A devizaaddssag devizaszerkezetére vonatkozd benchmark tovabbra is a 100szazalék
(£5szé4zalék) euroban denominalt szerkezetet tlizi ki célul.

3. Az addssagportfolio fix kamatozasu elemeinek aranyara vonatkozdan a 60-80szazalék-
os sav kerult meghatarozasra a teljes addssagon beldil.

4. Az adossagportfolio atlagos atarazodasi idejének (ATR) 2025. évre kitlizott értéke
minimum 4 év.

12 hitps://akk.hu/download?path=c5f3b269-d2ba-4b48-ac27-6ec86ac66274.pdf
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5. Az adodssagportfolio atlagos hatralévé futam idejének (ATM) 2025. évre kitlizott
értéke minimum 5,5 év.

6. A teljes addssagon belul a lakossagi tulajdonu lakossagi allampapirok aranyéara
vonatkoz6 benchmark sav 2025. évre kitlizott értéke 20-25szazalék.

7. Likviditds: A Kincstari Egységes Szamla (KESZ) egyenlegének mindenkori
biztonsagos szintjét célozza a KESZ minimalis alloméanyanak meghatérozasa és a
napvégi KESZ egyenleg e folott tartasa, amivel biztosithato a koltségvetés biztonsagos
finanszirozasa.

Az allamad6ssag-szerkezetre vonatkozo elsé hat benchmark esetében az AKK a haromhavi
mozgoatlag alakulasat veszi figyelembe tevékenysége soran annak érdekében, hogy az
esetleges rovid tava, atmeneti hatdsok ne kényszeritsék az addssagkezel6t indokolatlan
reakciokra. 2025-ben is kiemelt cél a nemzetkdzi piaci kockézatok miatt a biztonsagi
tartalékok, széles likviditasi eszkoztar biztositdsa, valamint a megemelkedett hozamok
hosszatava hatasainak tompitasa. Emellett az AKK ESG stratégiai célja a befektetdi bazis
sz¢lesitése, a nemzetkozi piaci jelenlét biztositasa és erdsitése.
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FELHASZNALT FORRASOK

AKK - 2025. novemberi adatok a forint és devizaaddssagra, valamint lakossagi tartasokra.
https://www.bing.com/search?pglt=297&q=szazalekC3sz&zalék81KK+2025.+novemberi+ada
tok+a+forint+szazalékC3szazalék A9s+devizaadszazalekC3szazalékB3ssszazalekC3szazalék
Algraszézalék2C+valamint+lakossszazalékC3szazalek Algi+tartszazalék C3szazalek Alsokra.
&cvid=8abece291f33467d8d955¢28¢c77c891f&gs_lcrp=EgRIZGdIKgYIABBFGDKyBggAEE
UYOTIHCAEQ6wWcYQNIBCDQ5MTBgMGoxgAIASAIA&FORM=ANNTA1&PC=U531

AKK  Eves finanszirozasi  kiadvany 2025  Budapest,  2024.  december
https://akk.hu/download?path=c5f3b269-d2ba-4b48-ac27-6ec86ac66274.pdf

IMF Country Report 2025 — adossag Osszetétele, tulajdonosi szereplok és lejarati profil
https://econpapers.repec.org/paper/imfimfscr/2025_2f250.htm#:~:text=Abstractszazalék3Asz
azalék20HungaryszazalékE2szazalék80szazalék99sszazalék20reboundszazalék20hasszazalék
20stalled.szazalék20Aszazalék20nascentszazalék20recovery,percentszazalék20toleranceszaza
Iek20bandszazalék20ofszazalék20theszazalek203szazalek20percentszazalék20target.

MNB fizetési mérleg statisztika — devizaaddssag és kilfoldi/belfoldi aranyok trendje
https://statisztika.mnb.hu/publikacios-temak/fizetesi-merleg-es-kapcsolodo-statisztikak

https://economy-finance.ec.europa.eu/document/download/db036be5-0631-4471-8228-
90907a05332e_hu?filename=national_medium-term_fiscal-structural_plan_hungary_hu.pdf

https://data.europa.eu/eli/C/2025/1707/0j

https://www.consilium.europa.eu/hu/press/press-releases/2025/02/18/council-sets-fiscal-
expenditure-path-for-hungary-and-adopts-recommendation-to-correct-its-excessive-deficit-
situation/pdf/

https://economy-finance.ec.europa.eu/economic-surveillance-eu-economies/hungary/fiscal-
surveillance-hungary_en

https://hu.eureporter.co/politics/eu-budget/2025/09/05/commission-completes-proposal-for-
the-2028-2034-eu-long-term-budget/

https://www.ksh.hu/edp_jelentes
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