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Green transformation of logistics through technological 
innovations to reduce CO2 emissions  

in courier companies – case study
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w firmach kurierskich – case study

The study aimed to evaluate how technological innovations drive 

the green transformation of logistics in courier companies and reduce CO2 emis-

and InPost – representing different operational scales and technological maturity. 

2

of ESG reporting, climate policies, and technology integration. The analysis cov-

ered 2023–2024 data from verified corporate and institutional sources, including 

sustainability reports and EU databases. The results show that companies achiev-

ing the highest emission reductions are those integrating technological, organiza-

-

eries. Company size proved less significant than the coherence between digitaliza-

electrification indicators with technological and organizational maturity, creating 

-

tics transformation. Practically, the findings can support logistics operators, city 

scalable technologies, data-driven fleet management, and standardized ESG report-
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ing. Future research should include life-cycle assessments and explore emerging 

solutions such as hydrogen propulsion, autonomous delivery systems, and AI-based 

route optimization to advance climate-neutral logistics by 2040.

green logistics, CO2 reduction, last mile delivery, ESG, electric vehi-

cles, digital transformation, sustainability 
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Introduction

of e-commerce and increased consumer expectations for speed and delivery availabil-

-
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especially the so-called “last mile” segment, which is characterized by high fragmenta-

solutions to maintain service efficiency and meet increasingly stringent environmental 

2023].

In response to these challenges, increasing attention is being paid to the green trans-

formation of logistics, with technological innovation at its core. The deployment of elec-

tric delivery vehicles, innovative route optimization platforms, real-time data-driven fleet 

supporting emission reductions. Despite the dynamic development of these technologies, 

their actual environmental impact, efficiency of deployment, and scalability of solutions 

in different business models remain issues that require in-depth analysis [Erdem, Dogan 

2023; Liu et al. 2024; Dzwigol et al. 2021].

The issues addressed in this paper focus on assessing how technological innovations 

contribute to CO2 reduction in courier companies and comparing decarbonization strate-

include the effectiveness of the solutions used, the level of technology integration with 

existing operational systems, and the implementation barriers encountered by companies 

operating locally and globally.

Despite the growing interest in sustainable logistics, the current state of research 

shows several important gaps. First, there is a paucity of comparisons between companies 

factors for green transformation. Second, analyses to date are often limited to declarative 

data in ESG reports, omitting quantitative assessment of deployed technologies’ effec-

tiveness in real emission reductions.

-

izing regional or national companies that can implement more flexible, locally tailored 

provide the most valuable insights into optimal decarbonization strategies in the logistics 

sector.

-

ronmental strategies, fleet structure, technology investments, and measurable emissions 

reductions between 2023 and 2024.

The aim of the study was to identify how the integration of modern technological 

and organizational solutions within courier companies supports the reduction of green-

house gas emissions, and to determine the factors that enhance or limit the effective-

ness of green transformation in last-mile logistics. The research was intended to pro-

vide practical insights into how different business models and environmental strategies 

influence the real outcomes of decarbonization efforts in the courier sector. The research 

-

tems with varying levels of technological advancement. The analysis includes data from 

2023 and 2024, sourced from the latest publicly available environmental reports as well 

-



62

-

pean Environment Agency. The use of these data enables an assessment of the current 

level of implementation of decarbonization strategies and a comparison of the outcomes 

of innovation deployment in last-mile logistics. 

Materials and methods

The study was based exclusively on publicly available, primary and secondary insti-

2024], as well as studies by the European Environment Agency [2024], ICCT [2021; 

-

liography were used as source material for indicator extraction, data verification, 

in line with “accessed” notes in the bibliography.

-

-

-

The substantive scope covered CO2 reduction technologies in last-mile deliveries 

-

-

-

tive-quantitative analysis:

1. Identification of indicators and definitions – a standard set of measures was derived 

from the bibliography and article content: CO2e/parcel, total CO2e, number of EVs, 

2. Data extraction – numerical and declarative values were drawn from company reports 

source did not provide complete information, triangulation with other cited sources 

was used.

ensured for cross-company comparisons.
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4. Normalization and calculations – to ensure comparability, the following procedures 

were applied:

 – “per parcel” standardization: if only total emissions and parcel volumes were 

reported, the indicator CO2e/parcel = total CO2e/number of parcels was calcu-

lated; when company indicators were available, reported values were used;

 – generalization of EV share: calculated as EVs/last-mile fleet vehicles on the given 

 –

-

and shares, emission indicators, ESG declarations and verifications, and differences 

in last-mile models. 

 – Quantitative – comparison of CO2e/parcel, total CO2e, EV numbers and shares, y/y 

-

 – Qualitative – assessment of climate policy maturity through: presence of neutrality 

-

These criteria and assignments were reflected in comparative tables.

-

mated values. 

Assumptions and limitations:

-

metric model. 

the tables clearly noted such cases. 

sources. 

The concept of ecologistics in sustainable logistics management

The term ecologistics refers to an integrated approach to logistics that combines oper-

defined as waste logistics, disposal, reuse, recycling, as well as the post-sale supply chain 

environmental impact of logistics processes while maintaining efficiency and compet-
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itiveness. Ecologistics, understood as a set of multidirectional and complex initiatives 

-

mentally friendly procedures in the areas of collection, storage, transportation, recovery, 

 – electrification of the transport fleet,

 – delivery route optimization,

 – automation and digitization of logistics processes,

 – integration with renewable energy sources,

 – waste and emission minimization within the supply chain,

 –

In the literature, ecologistics is considered part of the broader concept of green 

2023, p. 155], particularly in the area of last-mile delivery, which has the highest envi-

ronmental impact. 

The last mile is the final stage of the logistics process within the supply chain, encom-

passing the physical delivery of a parcel from a warehouse, distribution center, or trans-

stage is considered one of the most complex and costly logistics phases due to the neces-

sity of fulfilling individualized deliveries to a broad and thus highly diverse customer 

or rural areas characterized by significant dispersion. The last mile includes not only par-

cel delivery but also handling of returns, complaints, or misdeliveries. From the perspec-

tive of courier companies, it is a crucial area for building customer experience and com-

petitive advantage, especially in light of increasing expectations regarding the speed, 

Legal and regulatory framework

The green transformation of logistics is strongly supported and driven by interna-

 – European Green Deal – an EU strategy aiming to achieve climate neutrality by 2050 

 –

 –

-

 – 2 emission standards for commercial and light-duty vehicles.

At the national level, many countries are introducing additional incentives to support 

ecological restructuring: subsidies for electric vehicles, tax reliefs, funding for charging 

infrastructure development, clean transport zones in urban areas, and subsidies for renew-

able energy.
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Technological progress forms the foundation for achieving environmental goals 

to adapt to new requirements include:

 – electric and hydrogen vehicles, which reduce CO2 emissions at the operational level, 

especially in urban last-mile transport;

 –

route optimization, driving style monitoring, and fuel and energy savings [Potdar, 

 – -

2021, pp. 9–18];

 – -

vidual deliveries and thus significantly reduce emissions from the so-called last mile 

 –

 –

supporting automated demand forecasting, load optimization, and delivery scheduling 

 –

-

tainable development. These technologies also play a crucial role in meeting increasingly 

2 fleet regula-

tions, and ESG reporting obligations.

Research results

The development of electric vehicle fleets in Europe in the years 2020–2025 reflects 

the response to the escalating climate crisis. The European Union implemented the Euro-

pean Green Deal strategy, which includes achieving climate neutrality by 2050 and reduc-

ing greenhouse gas emissions in high-emission sectors such as transport [The European 

Green Deal 2020]. A particular focus has been placed on urban deliveries, which contrib-

-

rier fleets, supported by public policies and logistics operators’ private investments,  

-

 

-

ber of electric vans in Europe exceeded 200,000 and their share in new registrations 

-

structure expanded significantly, with public charging points increasing from 130,000 

in 2020 to over 700,000 in 2023 [European Environment Agency 2024, pp. 15–17].
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Emission reductions were particularly notable among newly registered delivery vehi-

cles – the average CO2 emissions in the EU decreased by over 10% within three years 

[ICCT 2023, pp. 11–12]. Leading courier companies support this transformation: Ama-

its proprietary electric StreetScooter vehicles and plans to operate 80,000 zero-emission 

Year

fleets

of EVs 

fleets

 

 

 

 

2020 < 50,000 < 1%
No significant 

reduction

~130,000 public 

charging points

Amazon: 1,800 e-vans;  

 

2021 ~70,000 ~1%
~350,000 

charging points

Amazon: continued development; 

 

InPost: 500 EVs in Poland

2022
~100– 

–120,000
~1.2%

–5%  ~520,000 

charging points

Amazon: €1 billion investment 

InPost: expansion to France

2023 >200,000 ~1.5–2%
–11%  ~700,000 

charging points

vehicles in Germany, 45 million 

parcels delivered emission-free; 

over 1,000 EVs and hybrids

2024*

~300– 

–400,000 ~2%

Continued 

reduction 

expected

~1 million 

charging points 
>20,000 EVs; InPost: expansion 

program

2025*
>500,000 

3–5%
Target: –15% 

compared to 2021

>1.2 million 

charging points 

Amazon: implementation of 10,000 

InPost: last-mile carbon neutrality

Source: own elaboration based on data from [European Environment Agency 2024; ICCT 2021, 2023;  

-

Case studies: Amazon, DHL, InPost

As one of the most prominent e-commerce players in the world, Amazon operates 

an extensive logistics infrastructure, handling millions of orders daily. In 2019, the com-

pany announced “The Climate Pledge” – a commitment to achieve climate neutrality by 

2040, ten years ahead of the target set in the Paris Agreement.
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The company invested in over 100,000 electric vans to reduce transport-related emis-

of parcels using electric vehicles, gradually introducing autonomous robots and drones 

in test locations [Alverhed et al. 2024].

In 2023, Amazon achieved an annual 13% reduction in CO2 emissions despite increased 

order volume. The electric fleet primarily serves countries with a well-developed charging 

logistics. The company was the first in Europe to begin the mass production of electric 

-

pany reduced its emissions to 33.27 million tonnes of CO2, representing a decline 

of over 11% compared to previous years. Despite its smaller operational scale, InPost, 

a leading Polish courier company, has achieved significant success in emission reduc-

the company achieves up to 75% lower CO2 emissions per parcel than traditional door-

to-door delivery. InPost operates the largest electric vehicle fleet among courier compa-

program in 54 cities.

in fleet

CO2

sions  

 

Amazon
> 5 billion 

globally

Deployment 

of 100,000 EVs 

EV vans  

drones, delivery 

robots

–13% CO2 

per parcel 

YoY

AI-based route 

optimization, 

regionalization 

> 1.8 billion 

parcels 

globally

StreetScooter, 

hydrogen vehicle 

pilots

33.27 

million 

tons CO2e 

In-house EV 

production, use 

of renewable energy 

in warehouses, 

automation

InPost 891.9 million
30% of urban fleet 

solar-powered 

–75% CO2 

emissions 

per parcel 
AI-based location 

forecasting, Green City 

programme
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Comparison of the environmental policies  

of the analyzed companies

transformation of logistics, a comparison of their environmental strategies was conducted 

and the integration of strategy with the management system.

of the first signatories of the Climate Pledge initiative. The company invests in electric 

-

-

the “GoGreen” strategy and aims to achieve net-zero emissions by 2050. The company 

Despite operating on a smaller scale, InPost has implemented a comprehensive 

“Green Vision 2040” strategy, aiming to achieve climate neutrality by 2040. The com-

-

-

eco-depots, and the “Green City” program.

Table 3. ESG commitments and climate strategies of selected courier companies 

Criterion InPost

Climate neutrality target 2040 2050 2040

ESG strategy
Yes – proprietary 

strategy
Yes – “GoGreen” Yes – “Green Vision 2040”

No Yes Yes

ESG reporting Partial, internal
Comprehensive  Comprehensive  

None Partial Yes

for achieving climate neutrality, the existence and nature of ESG strategies, approval 

-
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It was indicated that both Amazon and InPost plan to achieve climate neutrality by 

strategy, Amazon has not obtained such certification. The scope of ESG reporting var-

ies significantly among the companies – Amazon limits itself to internal documentation, 

level of integration of ESG strategy with corporate governance.

Table 4. ESG reporting standards, verification and transparency of environmental goals

Amazon
No unified standard;  

own ESG report

General declarations;  

limited measurability

 Clearly defined  

and measurable goals

InPost
 

parcel-level LCA assessments

Significant differences between the companies were identified. Amazon does not 

in the generality of its declarations and the limited measurability of its targets. In con-

life cycle assessments for individual shipments.

CO2

Amazon 80.8 g CO2

~120 g CO2

InPost <50 g CO2
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Table 4 compares CO2 emissions per parcel and the number of EVs operated by Ama-

-

ations at the unit level and the scale of low-emission fleet deployment.

The lowest carbon footprint per delivery was recorded by InPost – below 50 g CO2 per 

delivery system. This indicates that environmental efficiency per delivery unit depends 

on the number of low-emission vehicles, the adopted operational model, and the degree 

of last-mile optimization.

In the face of increasingly stringent climate regulations, the logistics sector faces 

the challenge of reducing greenhouse gas emissions. Analyzing pro-environmental initia-

strategies for implementing low-emission solutions and the prospects for their further 

development.

As a global leader in parcel volume, Amazon focuses on electrifying its deliv-

the United States is expected, along with the continued deployment of advanced drone 

and robot technologies to reduce CO2 emissions in last-mile deliveries. Furthermore, 

developing artificial intelligence algorithms will enable more precise route optimization, 

-

ume and material usage. Another important development area may be the construction 

of zero-emission logistics centers powered by renewable energy. In the context of its 

environmental policy and the goal of achieving climate neutrality by 2040, the company 

-

ESG reporting system.

strategy based on diversifying transport technologies. The company’s future develop-

ment may focus on deploying hydrogen-powered heavy vehicles, which can signifi-

cantly reduce emissions in long-haul transport. The further expansion of zero-emission 

anticipated direction. The company is expected to invest in its own renewable energy 

-

print at the level of individual shipments will play a significant role. The next stage will 

-

ing climate neutrality by 2050. The company has a well-established reporting structure 

and approved climate targets, which provide a solid foundation for further development. 

It is expected that low-emission solutions will be scaled globally, ESG management will 

become increasingly automated, and new initiatives will be implemented in line with EU 

taxonomy requirements.
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InPost demonstrates considerable potential for further CO2 emission reductions per 

-

deliveries, particularly in densely populated urban areas. The company may also inte-

using data and artificial intelligence to optimally deploy vehicle fleets, charging points, 

and other infrastructure elements, reducing its carbon footprint and lowering operational 

costs. InPost has the broadest scope of ESG activities among the companies analyzed 

and a target of achieving climate neutrality by 2040, positioning it advantageously for 

continued growth. 

Discussion

The research presented in this study on the green transformation of logistics in courier 

-

yses on sustainable development and transport decarbonization, providing a significant 

contribution to the empirical understanding of the effectiveness of technological inno-

vations in reducing CO2

on a comparative analysis of actual reporting data from 2023–2024, enabling the identi-

fication of relationships between operational scale and the effectiveness of low-emission 

-

2

to determine differences between the analyzed operators but also to verify the practical 

outcomes of transformation at the unit level.

The results confirm that company size alone does not determine the effectiveness 

of decarbonization—what matters most is the consistency of the technological-organiza-

tional strategy and the degree of integration between ESG reporting systems and oper-

Climent [2021], who demonstrated that innovations in transport yield measurable envi-

ronmental effects only when fully integrated with service-oriented models and digital 

confirms that sustainable last-mile logistics development requires synergy between tech-

nology, organization, and ecological awareness among both enterprises and consumers—

The results concerning varying levels of corporate engagement in formalizing ESG 

-

tal maturity is not always proportional to global scale. Amazon, despite its vast delivery 

of reporting transparency, whereas InPost, as a regional operator, maintains a high level 

were made by Nagy and Szentesi [2024], who emphasized that the effectiveness of eco-

logical transformation depends more on internal management culture and pro-environ-

mental leadership than on an organization’s financial potential.
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An important element of the discussion is also the confirmation of the findings 

of Larina et al. [2021], indicating that transport accounts for approximately one-quar-

ter of global CO2 -

lyzed study confirms that the courier sector, as one of the most energy-intensive seg-

ments of urban logistics, requires the implementation of multidimensional strategies 

that combine fleet electrification, process automation, and the use of renewable energy 

sources. The examples analyzed demonstrate that only the parallel realization of these 

three components leads to real emission reductions, which aligns with the conclusions 

in the spirit of Industry 4.0.

The comparative approach adopted in this study, combining both quantitative data 

-

prehensively characterize different decarbonization models within the courier sector. 

-

ery aggregation are among the most effective ways to reduce emissions in the final 

stage of the supply chain.

The discussion also leads to the conclusion that the effectiveness of the green trans-

formation of logistics cannot be considered solely in terms of technology implementa-

tion, but rather as a systemic reorganization of the entire logistics chain. This conclusion 

who assert that real carbon footprint reduction results from the synergy between digiti-

zation, organizational innovation, and infrastructural adaptation. The research presented 

and InPost combine technological transformation with management process reorganiza-

tion, reporting transparency, and the integration of ESG strategies with corporate deci-

In summary, this study not only confirms the findings of earlier international research 

but also expands them with an empirical and comparative dimension that is particularly 

relevant for the European courier sector. It constitutes a significant contribution to the dis-

cussion on the effectiveness of decarbonization tools and provides concrete evidence that 

the green transformation of logistics requires the simultaneous integration of technology, 

environmental policy, and organizational culture – factors that determine its durability 

and real impact on reducing emissions in both urban and global transport systems.

Conclusions

The conducted study confirms that the green transformation of logistics depends not 

solely on the scale of operations, but on the degree of integration between technology, 

and InPost clearly demonstrates that courier companies combining the electrification 
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of emission reduction per parcel.

-

vations support the reduction of greenhouse gas emissions in last-mile logistics – has 

been fully achieved. The analysis indicates that emission efficiency is a function of three 

interdependent components:

1. Technological innovation – the adoption of electric and hybrid vehicles, hydrogen 

prototypes, and intelligent fleet management systems based on AI and IoT.

2. Digital transformation – the use of predictive data analytics, real-time optimization, 

-

ernance, incentive systems, and ESG reporting structures verified by international 

From a technological standpoint, the study highlights that automation, artificial intel-

The synergy between these tools allows for real-time monitoring of the carbon footprint, 

intelligent allocation of vehicles, and predictive route optimization that collectively 

reduce total CO2 -

ery model exemplifies the most energy-efficient and scalable pathway for sustainable 

In conclusion, green transformation in logistics should be understood as a systemic 

process that integrates technological advancement, infrastructure adaptation, and digital 

-

targets. Future research should focus on measuring life-cycle emissions across logistics 

-

to achieve full climate neutrality in the courier sector by mid-century.
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