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1 Introduction 

To help maximise the benefits of ICT solutions with the potential to enable a positive net 
carbon impact1, the European Green Digital Coalition (EGDC) European Parliament (EP) 
Pilot Project has developed a set of Deployment Guidelines. These guidelines aim to 
provide recommendations for solution developers and providers, as well as 
considerations for buyers/users of ICT solutions, investors, and policy makers to:  

1. Maximise carbon, resource, and energy savings enabled by ICT solutions 
2. Minimise solutions’ emissions 
3. Define metrics and track them to understand solutions’ impact 
4. Going further: Designing the solution to broaden its reach; and 
5. Appropriately consider other sustainability impacts beyond carbon 

Six separate sets of guidelines have been developed to cover the six sectors identified as 
priority areas by the EGDC: Energy/Power; Transport; Construction/Buildings; 
Manufacturing; Agriculture; and Smart Cities. This specific guidance document focuses 
on the Transport Sector. 

To ensure that the Deployment Guidelines bring benefits to all involved parties and reflect 
the needs of each sector, the EGDC EP Pilot Project has consulted relevant stakeholders 
via a series of sectorial workshops, involving parties from each priority sector, including 
solution developers, end-users, and decision makers. 

 

 

 

 

 

It should be noted that any reference to carbon or carbon emissions designates emissions of 
all greenhouse gases. 

 

 

1 ICT solutions with the potential to enable a positive net carbon impact are technologies that can help users avoid or 
reduce climate-harming greenhouse gas emissions, usually through a reduction or avoidance of resource use (e.g. fuel, 
electricity, raw materials, etc.). 
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1.1 Transport Sector – A Call for Decarbonisation  

Decarbonising the transport sector is an imperative step in the path to global net zero, 
but it is one that won’t come easy. Globally, the transport sector's emissions are of 
substantial size and challenge, with transport accounting for around 23% of global 
greenhouse gas emissions2. As other industries reduce their dependence on fossil fuels, 
projections suggest that the transport sector, with its reliance on oil and gas, could 
become the most carbon-intensive sector by 20403 and freight transport emissions could 
alone more than double between now and 2050. 4  The urgency to decarbonise the 
transport sector cannot be overstated, and it necessitates a comprehensive effort to 
promote sustainability, enhance energy efficiency, and reduce emissions. 

The decarbonisation of transportation is not only vital for curbing emissions but also for 
promoting resource efficiency, reducing air pollution, and fostering the utilisation of 
cleaner and more sustainable fuels. Sustainable transport systems can also play a pivotal 
role in other sectors, including smart cities and the integration with renewable energy 
sources. 

To remain on course for a net-zero emissions world, we must target a substantial 
reduction in greenhouse gas emissions from the transport sector by 2030. Achieving this 
ambitious goal requires concerted efforts aimed at reducing energy demand in 
transportation across all modes and encouraging the adoption of cleaner, more efficient 
technologies. This transformation necessitates a multifaceted approach, involving the 
promotion of electric vehicles, the development of cleaner fuels, and the enhancement of 
public transportation systems. 

At the heart of the transformation of the transport sector lies the recognition that 
digitisation can be a powerful catalyst for decarbonisation. While new transport 
technologies hold promises for a more sustainable future, it's important to acknowledge 
that many are still in their early stages of deployment, lacking the scalability and flexibility 
required for a rapid transition in the short to mid-term. Meanwhile, the land and sea 
freight industries are heavily invested in traditional fossil fuel-dependent infrastructure 
and often operate with inefficiencies that contribute to the exacerbation of the carbon 

 

2 Global Logistics Emissions Council Framework for Logistics Emissions Accounting and Reporting, version 2.0 (glec-
framework-20.pdf (feport.eu)) 
3 Ibid. 
4  Global Logistics Emissions Council Framework for Logistics Emissions Accounting and Reporting, version 3.0 
(GLEC_FRAMEWORK_v3_UPDATED_25_10_23.pdf (smart-freight-centre-media.s3.amazonaws.com)) 

https://www.feport.eu/images/downloads/glec-framework-20.pdf
https://www.feport.eu/images/downloads/glec-framework-20.pdf
https://smart-freight-centre-media.s3.amazonaws.com/documents/GLEC_FRAMEWORK_v3_UPDATED_25_10_23.pdf
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emissions problem. To address this challenge, the integration of digital technologies 
presents a pivotal opportunity. Leveraging ICT solutions can enhance efficiency, reduce 
waste, and optimise existing infrastructure, helping pave the way for a more 
environmentally friendly and sustainable transport sector. 
 

 

2 Maximising net carbon impact from the 
implementation of ICT solutions 

ICT solutions hold great potential for enabling decarbonisation across sectors. Their 
integration can revolutionise industries, optimise processes, and reduce carbon 
emissions. However, it is crucial to emphasize that simply adopting ICT solutions is not 
enough to achieve maximum decarbonisation potential. The development, deployment, 
and use of these solutions must be done strategically and purposefully to ensure their 
effectiveness, maximising co-benefits to the wider community. This requires a 
comprehensive approach that considers factors such as scalability, performance tracking, 
and post-sale support to demonstrate results in line with financial and policy-maker 
expectations. Below, you will find five key areas to consider and explore in order to help 
maximise the potential of ICT solutions: 

 

 

 

Monitoring and tracking 
performance
• To quickly troubleshoot any issues
• To allow for an understanding of 

performance under different 
circumstances

• To inform future improvements

Post-sale Training
• Plan for adequate training and 

support resources to assist users in 
adopting and troubleshooting the 
solution.

• Provide documentation, tutorials, and 
a support system to assist users and 
address their queries.

Post-sale Support
• Carbon benefits may decrease over 

time without adequate maintenance 
and support; support should be 
provided to ensure lasting positive 
impacts.

Integration
• Determine how the solution will 

integrate with existing systems or 
third-party services

• Consider data exchange to ensure 
smooth integration

Performance Optimisation and 
Automation
• Consider the potential of automation. 
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2.1 Monitoring and tracking performance 

To maximise the emissions-reducing benefits of an ICT solution, it is essential to 
implement robust monitoring and tracking mechanisms to assess its performance. By 
continuously monitoring the solution's effectiveness, potential issues can be quickly 
identified and addressed, minimising disruptions and maximising reductions.  

Monitoring and tracking also provide valuable insights into the solution's performance 
under different circumstances, allowing for a more comprehensive understanding of its 
strengths and limitations. For solution developers and buyers, this knowledge can serve 
as a basis for informed decision-making and helps identify areas for future improvement. 

On the other hand, providing solution users with access to usage and performance data 
empowers them to better understand their consumption patterns and make more 
informed decisions. Solutions should therefore aim to measure and analyse relevant data 
and generate feedback that highlights the environmental impact of users' actions and 
behaviours. This feedback serves as a valuable tool for raising awareness and promoting 
behavioural change towards more sustainable practices, with an even greater potential to 
inform and enable automation to make behavioural changes obsolete. With clear 
information about their consumption habits, users can identify improvements such as 
reducing energy usage, optimising resource utilisation, or adopting eco-friendly 
alternatives.  

Transport Sector 

Monitoring and tracking is often at the centre of ICT solutions in the transport sector, but while 
this data may feed into enhancing the performance of the solution (e.g. catering routing options 
dependent on weather, road conditions and driver behaviour), the analysis and insight gained 
from this tracking is not directly disclosed to the user.  

In other cases, such as with vehicle telematics, the feedback from the analysis might not be 
provided in real-time, reducing the ability for users to react promptly. 

 

2.2 Post-sale training 

In the context of maximising the benefits of an ICT solution for emissions reduction, post-
sale training provided by both the solution developers and buyer plays a key role. Without 
proper training, users may struggle to fully grasp the solution's features, leading to 
suboptimal usage and missed opportunities for emissions reductions. 
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The availability of comprehensive documentation, tutorials, and a responsive support 
system during the solution rollout and installation, significantly enhances users' ability to 
troubleshoot issues and address queries. By prioritising the provision of post-sale training, 
solution developers/providers and solutions buyers help users have the necessary 
knowledge and resources to optimise the solution's performance. Collaboration with 
higher education institutions to encourage training of green technology engineers could 
support a sustained supply of skilled labour.  

Transport Sector 

Post sales training should ensure that ICT solutions are properly integrated into existing 
systems and that the solution buyers and users have adequate resources to implement and use 
the solutions.  

For example, for solutions in freight transport and logistics, solution developers should provide 
support to buyers for proper installation of the solution (considering variabilities, such as fleet 
type and size, fuel type, type of fleet operation, and type of driver) and brief the buyer on how 
changes in circumstances can impact the performance of the ICT solution. Solution developers 
should also help provide guidance to users (either directly or via the buyer) to train them on how 
to appropriately use the solution to maximise the enabled benefits.  

This is particularly important for technologically demanding and complex transport fleets. For 
example, EV long haul trucks often come with a lot of new software to assess things such as 
battery lifetime, cycle and overall efficiency. In many cases, the driver is not always aware or 
fully comfortable to understand the different functionalities and their insight, which is where 
training is important to come it.  

In cases of private transport (e.g. personal cars), solution developers and buyers (the vehicle 
manufactures) are often further removed from final users of the vehicles (and in turn users of 
the solution). In these cases, especially where the solutions’ performance requires some level of 
manual intervention, solution buyers (vehicle manufacturers) should work with their sales team 
and/or retail partners to ensure the users of the vehicles are properly instructed on the use and 
benefits of the solution installed.   

In addition, solution developers should aim to provide any learning materials in the user’s native 
language for ease of communication. 

 

Barriers and Challenges:  

There is no guarantee that those trained will be the ones to continue operating the solution. 
Important to create a culture of training and have materials than can be passed on to the new 
users. The onus should be on the solution developers to provide materials that can be easily 
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shared (e.g. don't require in-person training, and aren't materials that have a time limit), and the 
onus should be on solution buyers and users to ensure the new users are properly trained. 

Users, such as vehicle drivers, that have had an ICT solution integrated into their work by 
solution buyers may be resistant to change. Training should take this into account and strive to 
be delivered in an inclusive and engaging manner, showcasing to the users the direct benefits 
to them and positive overall impacts.  

Lastly, there may also be barriers associated with the cost and time commitment of training. For 
instance, if a buyer pushes its employees to implement a specific ICT solution, this might impact 
their timeframes to deliver products and their existing business models. Whilst there is a short-
term burden to a continued training expense, a sustained training programme ensures the 
workforce are kept up to speed with updates made to software and ensures that potential 
workforce turnover does not result in reduced understanding of the solution’s features over 
time or reduced efficiency of the solution implementation. 

 

2.3 Post-sale support 

Post-sale support provided by the Solution Developer after the installation of the ICT 
solution is another component which can help maximise savings. Without ongoing 
support, the carbon benefits achieved through the initial implementation may decrease 
over time.  

Adequate maintenance and support are necessary to ensure the solution continues to 
operate optimally, adapt to evolving needs, and deliver lasting positive impacts on 
emissions reduction. Post-sale support includes addressing technical issues, offering 
guidance on best practices, assisting in system updates and upgrades, and providing the 
appropriate replacement parts. This ensures that the ICT solution remains effective and 
efficient throughout its lifespan, sustaining the desired emissions reductions and 
maximising the long-term environmental benefits.  

Transport Sector 

Examples: 

Equipment or System Malfunction in Vehicles: Over time, building equipment and systems may 
experience malfunctions or performance degradation. Ongoing support helps avoid these issues 
going unnoticed or unresolved, by identifying and addressing equipment malfunctions 
promptly, ensuring that the ICT solution continues to operate and provide optimal savings. 
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Changes in Fleet Pattern or Purpose: Fleets can change size, type, and purpose, impacting use. 
Without ongoing support, the ICT solution may not adapt to these changes effectively, leading 
to energy inefficiencies and reduced savings.  

External Changes: New legislation in the sea freight industry may working patterns, docking 
processes. For example, regulations related to cargo handling and security may necessitate 
alterations in docking processes and inspection procedures. Post-sale support should be 
provided to help reconfigure the ICT solution to align to the new circumstances and help 
maintain the solution’s effectiveness.  

Technological Advancements and Updates: The transport sector is continuously evolving, as 
are advancements in technology and software updates. Without post-sale support, the ICT 
solution may become outdated or incompatible with newer technologies, limiting its 
effectiveness and potential savings. Ongoing support can help ensure that the solution remains 
up-to-date, compatible with the latest advancements, and capable of leveraging new features 
or functionalities that enhance fuel and process efficiency.  

 

Barriers and Challenges: 

Post-sale support can have an associated cost. Policy and government have a role to play 
providing support for these services, maintenance guarantees, and in preventing obsolescence.  

 

Opportunity: 

This support, along with post-sale training, can be seen as an opportunity for companies to 
extend their portfolio of services. 

 

2.4 Integration 

ICT solutions are usually integrated into complex systems. Implementing ICT solutions 
therefore requires careful consideration of how these solutions will interact with existing 
systems or third-party services. An important step in the integration process is 
determining how the solution will seamlessly fit into the current infrastructure, 
minimising disruptions, and maximising efficiency gains.  

Solution developers should assess solution compatibility, identifying potential 
dependencies, and designing interfaces for smooth interaction between different systems. 
They should engage with solution buyers and users to understand the case-by-case 
circumstances and provide guidance accordingly. Solution buyers and users should work 
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collaboratively with developers and providers to provide insight into their systems and 
highlight any potential issues or roadblocks.  

Transport Sector 

For the successful implementation of ICT solutions, coordinating the deployment of 
infrastructure and devices is essential. This is particularly important for the freight subsector, 
which requires a thorough analysis from point of departure to point of arrival, all trip legs, and 
vehicles involved. 

Pre-sale support plays a role in this, helping buyers and users to identify and select the optimal 
solution that integrates best into their system/market. 

 

2.5 Performance Optimisation and Automation 

Lastly, performance optimisation and automation are components of maximising the 
potential benefits of ICT solutions. Automation plays a key role in this process by reducing 
human intervention and streamlining operations, by enabling real-time monitoring, 
predictive analytics, and intelligent decision-making. This allows for timely adjustments 
and optimisations to minimise energy and resource waste. By limiting human intervention, 
the potential for errors and inefficiencies decreases.  

Transport Sector 

Example 

Smart steaming in sea freight transport refers to the application of advanced technologies and 
automation to optimise vessel operations and enhance fuel efficiency, which in turn reduces 
emissions. This approach involves the use of real-time data, predictive analytics, and automated 
systems to dynamically adjust a ship's speed, route, and operational parameters based on various 
factors such as weather conditions, sea currents, and traffic. By leveraging technologies like 
voyage optimisation software, dynamic trim control, and machine learning algorithms, smart 
steaming can reduce fuel consumption, lower operational costs, and improve overall carbon 
savings.  

 

Barriers and challenges:  

Mismatch of cost and emissions savings: As a decrease in energy or fuel consumption directly 
correlates to a decrease in emissions, cost savings and emissions savings often go hand in hand. 
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However, this may not always be the case. ICT solutions often provide multiple benefits and 
incentives to buyers and users, cost reductions being a key selling point. A switch to cheaper 
fuels or routes with less tolls may lead to cost savings but decrease the scale of emissions 
savings. 

 

3 Minimising emissions 

As the focus is often on maximising the net carbon impact potential of an ICT solution, it 
is critical not to forget the need to minimise the ‘cradle to grave’ emissions resulting from 
the deployment and use of that same ICT solution. While digital can be a force for good, 
the digital transformation of sectors has the potential to inadvertently contribute to 
environmental harm. By prioritising emission reduction strategies, solution 
developers/providers, buyers, and users can ensure that the benefits derived from an ICT 
solution are not offset by its carbon footprint. This section of the Deployment Guidelines, 
therefore, focuses on the need to actively mitigate and reduce emissions associated with 
the creation, adoption, utilisation, and disposal of ICT solutions.  

3.1 Negative direct effects from the solution itself (First 
Order Effects) 

While emissions from the solution itself may not always be significant compared to the 
savings it enables, they remain something to be aware of and to minimise. Typical 
hotspots of emissions of an ICT solution include the following:  

• Hardware and its manufacture: ICT solutions often have physical hardware 
components. The production of these components involves the extraction and 
processing of raw materials, manufacturing processes, and assembly. Emissions 
hotspots in this phase of a solution’s lifecycle include the energy consumption in 
factories, emissions from chemical processes, and the extraction of materials 
(including rare earth metals, such as lithium for batteries). 

• Use phase – hardware and software: During the use phase, ICT solutions consume 
energy when in operation. This includes charging, data processing, and network 
connectivity. The emissions hotspots in this phase of a solution’s lifecycle are 
primarily associated with electricity consumption.  

• Use phase – network infrastructure: ICT solutions do not often operate as a 
standalone. The operation of data centres, telecommunications networks, and 
other ICT infrastructure requires a significant amount of energy. Data centres, in 
particular, consume large amounts of electricity for cooling, server operation, and 
data storage. 
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• End-of-life: Due to limited waste management process and sometimes a lack of 
understanding of appropriate waste practices by users, e-waste is often disposed 
of incorrectly causing harm to the environment and costing society valuable 
natural resources. When ICT solutions reach the end of their life, they need to be 
adequately disposed of or recycled. Emissions can occur during the disposal 
process, especially if electronic waste is incinerated or ends up in landfill.  If not 
conducted properly, recycling processes can also generate emissions than would 
be saved by the reuse of the materials.  

3.1.1 Minimising emissions 

 
 

Embodied Carbon: 

• Life cycle assessment: Ideally, developers should conduct life cycle assessments 
of their solutions to identify and address emissions across the entire life cycle, 
from production to disposal. This can help optimise the environmental 
performance of the solutions. Developers should follow leading global standards 
(such as the GHG Product Life Cycle Accounting and Reporting Standard) or, if 
there are no in-house capabilities, consult third parties to support. Companies 
should share life cycle data of their products openly for down-stream supply chain 
actors to build on these. 

• Raw material and production emissions: Developers should select and work with 
suppliers that provide sustainable raw materials. They should measure and 
manage their Scope 3 emissions to reduce the associated production emissions. 

• End-of-Life emissions: Developers should be designing ICT solutions to be 
circularity-ready. Integrating circularity involves two key steps: designing for 
reuse/refurbishment and implementing effective e-waste management systems. 
This includes incorporating the possibility for components of the solution to be 
refurbished or maintained to extend the end of life of devices, as well as 
establishing collection and recycling programs to ensure proper disposal and 
recovery of valuable materials. Actions to tackle end-of-life of devices should be 
incorporated as part of post-sale support.  

Raw Material and 
Production Emissions Use-phase Emissions End-of-Life Emissions
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o Important note: As far as software updates are concerned, while some 
might indeed allow to improve efficiency or compatibility of the solution 
with other technologies, updates could also lead to early obsolescence of 
devices. Solution developers and providers should be conscious of this 
when rolling out updates. 

Overall, minimising solution emissions can be quite resource and cost intensive. However, 
solution developers and providers do not need to be doing of this alone. Solution 
developers and providers should strive to develop B2B partnerships to work together with 
other organisations. Policy and industry bodies also have a role to play incentivising data 
sharing and providing support for developers/providers to do these assessments and 
help facilitate B2B and industry wide engagements. 

 

Operational Carbon: 

Use-phase emissions:  

• Energy-efficient design: Developers should prioritise energy efficiency in the 
design of their solutions, ensuring that the solutions consume minimal energy 
while delivering the desired functionalities. This can include optimising algorithms, 
reducing standby power, and using energy-efficient components. 

• Partners: When developing a solution, it is important to consider who to partner 
with and the impact of their contribution. If your solution will use the cloud/data 
centres, what is the impact of this? Do the cloud/data centres run on renewable 
energy?  
 

Transport Sector 

ICT solutions in the transport sector, particularly those deployed at large scale, require the use 
of data centres for data management and storage. Solution developers/providers should look 
to partner with data centres run on renewable energy (PPA or on-site renewables are preferable) 
and with high energy efficiency. 

Excessive use of digital technologies can lead to an unnecessary increase in energy consumption 
and emissions. For example, ICT solutions increasingly incorporate elements of Artificial 
Intelligence (AI) to enhance performance. However, as AI can greatly increase the energy 
intensity of a solution, solution developers/providers should assess the gained benefits (e.g. fuel 
and energy reductions in a fleet) enabled by AI, against the increase in direct energy use of 
running the AI. 
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3.2 Minimising rebound (negative indirect) effects and other 
potential negative impacts on the climate 

Increases in emissions from the introduction of a solution can come not only directly from 
the solution itself but can be the result of unintended consequences of the introduction 
of the solution. These negative impacts are known as Rebound Effects, and typically occur 
as effects that cause an increase in consumption due to improved efficiency of resource 
use, for example, an efficient product is cheaper to operate, and hence more is consumed. 
The improved efficiency is not limited to cost, but can be any resource, such as materials, 
time, cost, or space.  

This subsection considers circumstances where the positive climate impacts of the 
solution could be diminished or reversed and will provide guidance on how to address 
this.  

Transport Sector 

Common rebound effects to look out for are outlined below. 

• Increased fuel consumption due to extended use and overcompensation for fuel savings: ICT 
solutions which optimise routing and logistics, such as fleet management systems, result 
in fuel savings and the associated emissions. However, these also result in time savings. A 
delivery distribution route which previously might have taken 5 hours, now takes only 4. 
Delivery companies can now deliver more goods, for a cheaper delivery charge, which may 
increase the demand for deliveries, re-increasing fuel consumption and possibly increasing 
the demand for goods that would have otherwise not existed. 

• Technological upgrading: The introduction of ICT solutions can create a situation where 
vehicle or sea fleets become dependent on the technology and subsequently upgrade or 
add new devices more frequently. If frequent upgrades or additions are made without 
considering the environmental impact, it can result in increased emissions associated with 
the production, disposal, and recycling of these digital devices. 

• Overreliance on digital technologies: Linked to the point above, excessive reliance on digital 
technologies can lead to increased energy consumption and emissions, particularly if they 
replace more sustainable alternatives. Solution providers and developers should encourage 
a balanced approach, considering the environmental impact of ICT solutions and 
promoting sustainable practices. 

• Behavioural changes and increased demand for carbon-intensive activities: By increasing 
efficiency and ease, ICT solutions may inadvertently lead to negative behavioural changes. 
For example, smart parking systems in urban areas can help drivers easily find a parking 
spot, avoiding unnecessary fuel wasted driving around in search. However, if these systems 
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make it extremely convenient for drivers to park, it could incentives people to drive to 
urban areas who would have otherwise taken public transport or cycled. Local government 
should provide information to the public to increase awareness of these rebounds and 
encourage sustainable, carbon friendly behaviours. When solutions are deployed, local 
government should close monitor change in behaviours and patterns, to better understand 
rebound impacts and be able to proactively mitigate their impact. 

It is important to note that rebound effects are impacted by their specific context. Factors 
impacting them include user behaviour, and the design and implementation of ICT solutions. 
Solution developers/providers, buyers and users should carefully consider these rebound 
effects and adopt measures to mitigate them through energy-efficient practices and user 
awareness and education. 

 

3.2.1 How can rebound effects or negative impacts be avoided or 
mitigated? 

While rebound effects will often be outside of the direct control of solution developers, it 
is important for prevention and mitigation processes to be put in place. Developers, 
providers, buyers, and users of ICT solutions should consider how to minimise rebound 
effects throughout the solution lifecycle. Not considering this can lead to the diminishing 
or reversal of savings enabled by the ICT solution.  

Transport Sector 

Tracking of Rebound Effects: 

Tracking rebound effects in the context of ICT solutions deployed in the transport sector 
requires collaboration and shared responsibility among different stakeholders. The 
responsibilities can be divided as follows: 

1. Solution developers/providers: Developers and providers of ICT solutions have a primary 
responsibility to design and offer solutions that prioritise energy, fuel and resource 
efficiency. However, it can be this very efficiency that drives the rebound effect. 
Developers and providers should therefore conduct thorough assessments of potential 
rebound effects during the development and deployment phases of their solutions. This 
includes evaluating the potential behavioural changes and impacts on fuel and energy 
consumption that could result from the use of their solutions, and guard against these 
when possible. How to do this depends on the concrete circumstances and solutions. 
Developers should also provide guidance and information to solution buyers and users 
regarding the optimal use of their solutions to minimise rebound effects. 
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2. Solution buyers (including deployers such as public bodies, cities, companies): Solution 
buyers, such as companies, public bodies, and cities, play a role in ensuring the effective 
monitoring and management of rebound effects. They should consider the possible ways 
in which rebound effects may materialise in the different circumstances for which they 
are purchasing the ICT solutions. Buyers should then engage with users to establish 
clear performance indicators to track and mitigate rebound effects over time. 

3. Solution users (including drivers, passengers, and companies): The users of ICT solutions 
in vehicles (air, road, rail, sea etc.), including drivers, passengers, and transportation and 
logistics companies, have an important responsibility to monitor and manage their fuel 
(and energy) use. Users should understand the features and functionalities of the ICT 
solutions in place and make informed choices to minimise rebound effects. They should 
actively engage in energy monitoring, adopt fuel-efficient practices, and utilise the 
solutions in a manner that aligns with sustainability goals. Users should also provide 
feedback to solution developers/providers and solution buyers regarding any observed 
rebound effects or opportunities for improvement. Observation of rebound effects is 
challenging, as it requires the identification of an increase in consumption of a service 
relative to levels prior to the rebound effect, and attribute that increase to a rebound, 
and not as the consequence of the behavioural context. To overcome this, users, such 
as drivers should be informed of typical rebounds associated with the use of the solution, 
to help them identify occurrences of rebounds quicker and to then be mitigated.  

4. Regulator/Governance/Policy: Where potential for rebound effects has been identified, 
the system should actively prevent these to manifest. This is not possible for an 
individual solution provider to achieve but requires sector-wide action, that should be 
accompanied by information campaigns that result in shifting norms. Policy should also 
fund more research to investigate how rebound can be prevented without overly 
compromising individual liberty. 

The tracking of rebound effects should involve a collaborative effort among solution 
developers/providers, buyers, drivers/passengers/users. Such a cross-sectorial collaboration 
needs to be supported by the policy. By establishing clear responsibilities and promoting 
cooperation, it becomes possible to effectively monitor and mitigate rebound effects associated 
with the deployment of ICT solutions in the Transport sector. 

 

Avoidance or Mitigation of Rebound Effects: 

Rebound effects can be avoided or mitigated through a combination of approaches involving 
solution design, awareness, and prevention. By incorporating preventive measures through 
solution design, promoting awareness among users and buyers, and encouraging 
environmentally conscious behaviours, rebound effects can be avoided or mitigated.  
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Each stakeholder group can contribute to avoiding or mitigating rebound effects in the following 
ways: 

5. Solution developers/providers: 
a. Solution design: Developers can incorporate features that automate processes 

and limit human intervention, reducing the potential for energy-intensive 
behaviours. 

b. Supporting users by increasing user awareness and providing training: Users 
should receive appropriate training and education to understand the potential 
rebound effects associated with ICT solutions. This can include information on 
energy consumption hotspots and behaviours to promote energy efficiency (in 
ways that does not contribute to rebound) and avoid unintended but anticipated 
rebound effects. Developers and providers should report identification of 
unanticipated rebound effects. For this sector-wide learning, tracking, reporting 
and knowledge exchange of rebound effects is necessary. 

6. Solution buyers (including deployers such as public bodies, cities, and companies): 
a. Assessing risks and increasing user awareness: Solution buyers should consider 

the possible ways in which rebound effects may materialise and assess the risks 
in each of the users/uses for which they are purchasing a solution. Buyers 
should establish regular high-level reviews of the identified rebounds, to assess 
materialisation, and performance monitoring of the deployed solutions to track 
impact and assess any rebound effects. Like solution developers and providers, 
solution buyers should engage with users to raise user awareness to the risks of 
rebound effects and provide appropriate training and incentives to avoid or 
mitigate the potential rebound effects.   

b. Encourage the avoidance of rebound effects: along with providing appropriate 
training on rebound effects to users, solution buyers should provide incentives 
to avoid or mitigate the potential rebound effects, and ensure they are not 
inadvertently encouraging them.  

c. Collaboration with developers: Buyers should also bring to the attention of 
solution developers/providers any identified rebound effects, to raise 
awareness and seek their expertise in mitigating potential impacts. This 
collaboration can lead to the development of tailored solutions and continuous 
improvement. 

7. Solution users: 
a. Behaviour modification: Users should actively adopt energy-efficient practices 

and being mindful of their consumption behaviours. Regular reminders and 
feedback mechanisms can help users track and modify their behaviours to 
mitigate rebound effects. 

b. Continuous monitoring and feedback: Users should engage in regular 
monitoring of energy/fuel consumption and provide feedback on the 
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performance and change in patterns to solution buyers, who can feed this back 
to the solution developers/providers, sector-wide representation, and policy. 

8. Policy/Regulators/Industry Organisations:  
a. In order to effectively manage rebounds, wide-ranging general data on the scale 

of rebound effects as well as detailed information on the context and 
manifestation of individual rebound behaviour needs to be collected centrally. 
Transport industry organisations and government environmental bodies in 
particular should lead sector wide efforts to collate and analyse these rebounds. 

b. Government (including local government) should lead awareness campaigns, to 
inform users of these rebounds, and policy makers should incentivise solution 
developers/providers to incorporate awareness messaging into their solution. 
For example, in the case of smart parking, this may come in the form of raising 
awareness of the negative impacts of increased unnecessary journeys and 
highlighting the benefits of public transport. Local government can run an 
awareness campaign, while solution developers can integrate awareness 
messaging into their app (e.g., ‘Click here to find out how to use smart parking 
sustainably’). 

 

4 Measuring net carbon impacts 

Metrics are essential to support the solution’s value proposition and to assess benefits 
and impacts. This section will provide guidance on which metrics to use and/or how to 
select them and can also address pitfalls to avoid in the process of selecting and 
communicating metrics. 

 

4.1 Selecting the most relevant metrics 

Different stakeholders care about different metrics. For example, solution developers 
might focus primarily on energy/fuel savings, whereas customers might focus more on 
reduced input costs. Focusing communication on metrics that matter to solution 
developers but don’t matter as much to their clients or financial backers may lead to 
limited adoption. To optimise the deployment of a solution, understanding what metrics 
matter most to solution users and other stakeholders is key. 

On the other hand, tracking the right metrics to be able to quantify the net carbon impact 
and understand the positive environmental potential of a solution is crucial to aid the path 
to sectoral decarbonisation. Some suggestions for relevant metrics for pre and post 
implementation are discussed below.  
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4.2 Pre-implementation metrics  

What needs to be measured before implementation to establish a baseline from which to 
measure the solution’s benefits?  

To understand the benefits enabled by ICT solutions, key metrics must be defined and 
tracked. It is key to start tracking the relevant metrics before the implementation of the 
solution to allow for a reliable comparison between the before and after scenario. Without 
this, establishing a baseline and evidencing the positive impact of an ICT solution may be 
difficult and will likely need to rely on high-level assumptions. It is the combined 
responsibility of solution developers/providers, buyers, and users to work in 
collaboration to track the current scenario before the implementation of the solution.  

Procedures should be put in place to normalise this practice. For solution buyers and 
users, tracking the current conditions and impact allows them to better understand their 
own current environmental impact and identify key hotspots for emission reduction. 
Without understanding the current conditions, it is harder to know what needs to be 
reduced, and by how much. On the other hand, solution developers/providers should 
encourage this practice and request this information pre-sale or at sale. Not only will this 
data help them better deploy the solution for the buyers and users but will also help them 
better understand and quantify the impact. Policy should introduce requirements to track 
relevant metrics for businesses and any other organisation operating energy-consuming 
infrastructure; as per scope 1 and 2 accounting rules. 

 

Transport Sector 

To quantify the solution’s impact, it is important to measure datapoints as accurately as possible 
before its implementation. The specific metrics to track depend on the solution type, but 
common metrics to track for the sector include: 

• Energy sources 

• Annual/monthly energy/fuel consumption; and/or resource use 

• Fluctuations in consumption and why they happen 

• Average travel time; travel routes and distance travelled  

• Cargo wastage rate 
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4.3 Metrics to track during and after implementation 

To quantify and evidence the net carbon impact of an ICT solution, please see below 
suggested metrics to track during and after implementation. These metrics should align 
to those measured pre-implementation and should ideally also be metrics of interest for 
solution developers, buyers, users, and financial backers so that this data can be used to 
inform tracking beyond emissions reductions.  

Transport Sector 

1. Fuel Efficiency (Before and After Implementation): Measure the fuel consumption of 
the freight transportation fleet (per item or tonne transported), including petrol, 
diesel, and alternative fuels. This metric assesses the efficiency of fuel usage and the 
effectiveness of the ICT solution in optimising fuel efficiency. Alternatively, calculate 
fuel economy per unit of distance travelled (miles per gallon or litres per kilometre) to 
benchmark and track improvements. 

Other Considerations: 

2. Vehicle Utilisation: Track the utilisation of freight vehicles within the fleet, including 
factors like vehicle downtime, idle time, and occupancy rates. Understanding vehicle 
utilisation helps better understand the changes in consumption and operation of the 
solution. 

3. Maintenance Efficiency: Measure the efficiency of maintenance practices for freight 
vehicles, including scheduled maintenance, repairs, and part replacements. Tracking 
maintenance efficiency can help evaluate the effectiveness of the ICT solution in 
prolonging the lifetime of vehicles. 

Freight Transportation Fleet: 

4. Operational Performance: Evaluate the overall operational performance of the freight 
transportation system, including factors like load factor, vehicle fill rates, and order 
cycle times. Monitoring these performance metrics can lead to a better understanding 
of resource utilisation and its emissions impact. 

5. Wastage Rate: Evaluate the change wastage or damage rate to transported goods. 
Tracking this can help understand the effectiveness of the ICT solution in preventing 
damage to goods, which would otherwise have to be replaced, reducing waste and the 
associated emissions. 

Passenger Transportation: 

6. Service Efficiency: Measure the efficiency of passenger transport services, including 
on-time performance, service reliability, and route optimisation. Measuring this can 
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provide into the in-practice usability and actual impact of the ICT solution on 
improvement of passenger transportation. 

7. Customer Satisfaction (Before and After Implementation): Assess passenger 
satisfaction with the passenger transport service, including factors like ease of use, 
waiting times, and overall experience. It is crucial to understand direct and indirect 
user satisfaction. If users or those impacted by the changes enabled by the ICT 
solution are not satisfied, it may lead to less of an uptake of the solution and therefore 
lower than expected savings. This is important to measure and incorporate into 
calculations, to understand the real impact of the ICT solution and allow for 
improvements. 

Note: with all these metrics it is also important to track any other changes that may be 
affecting these changes, to be able to separate variabilities from savings caused by the 
implementation of the ICT solution. 

 

4.4 How to track effectively 

Effective tracking of the deployment of ICT solutions requires careful consideration. To 
track their implementation, several key factors should be taken into account. Please find 
below the recommended checklist to follow: 

Transport Sector 
Checklist:  

❖ Clearly defined metrics: Define the specific metrics and indicators that will be tracked 
to assess the performance and impact of the ICT solution. Ensure that these metrics 
align with the goals and objectives of the solution and are measurable and quantifiable. 

❖ Baseline assessment: Establish a baseline assessment of the transportation system or 
fleet’s performance before the deployment of the ICT solution. This provides a reference 
point for comparison and enables the measurement of the solution's effectiveness in 
achieving improvements. To align with best practice, the baseline should represent 
market average. Please refer to the Methodology (how to quantify net carbon impact) 
for specifics.  

❖ Data collection and monitoring systems: Implement robust data collection and 
monitoring systems to gather accurate and real-time information on key parameters, 
such as fuel consumption, vehicle utilisation, maintenance data, and safety records. 
Utilise IoT sensors, telematics, and other technologies to streamline data collection. 

❖ Timely and continuous tracking: Initiate tracking efforts from the very beginning, ideally 
during the pre-deployment phase, to capture the baseline data. Continuously track and 
monitor the performance and impact of the ICT solution over time to assess its long-
term effectiveness.  
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❖ Long-term measurement: The impacts of the ICT solution may evolve and change over 
time. It is important to monitor and measure the effects of the solution beyond the initial 
deployment phase to understand its sustained performance and identify any potential 
deviations or trends.  

❖ Avoiding tracking pitfalls: Be cautious of common pitfalls in tracking, such as relying 
solely on self-reported data, inadequate data validation and verification processes, or 
inconsistent data collection methodologies. Implement rigorous quality control 
measures and ensure data accuracy and reliability.  

❖ Stakeholder engagement: Clearly define roles and responsibilities for tracking among 
different stakeholders involved, including solution developers/providers, 
transportation companies (including: airlines, trucking, railroads, shipping, and logistics 
companies), and drivers. Collaborate closely with stakeholders to ensure effective data 
collection, monitoring, and reporting.  

❖ Continuous improvement: Utilise the tracking results to identify areas for improvement, 
optimise the performance of the ICT solution, and inform future decision-making 
processes. Regularly review and update the tracking methodologies and metrics to align 
with changing goals and emerging best practices.  

❖ Policy: Implement efficient rules to establish baseline data. 

 

5 Going further: designing the solution to broaden 
its reach 

While it is important to focus the deployment and implementation of each ICT solution 
on maximising of carbon benefits, it is important not to forget the impact of scalability. 
The more instances of deployed and scenarios of use, the greater the overall carbon 
benefits. Solutions are often designed with a specific use case in mind – however, 
sometimes making small design or development changes can make the solution usable in 
more scenarios and circumstances.   

5.1 Relevance across potential use cases 

When deploying ICT solutions to maximise their impact in decarbonisation efforts, it is 
important to consider their relevance and potential use cases. ICT solutions should not 
be limited to specific sectors or large-scale applications but should aim to be versatile 
and adaptable to various use cases. This approach ensures that the benefits of 
digitalisation reach a broader spectrum of industries and applications, including use by 
small and medium-sized enterprises (SMEs).  
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By designing ICT solutions with scalability and flexibility in mind, solution 
developers/providers enable their relevance across diverse sectors and empower small 
players, like SMEs, to embrace sustainable practices. This might involve developing user-
friendly interfaces, providing customisable features, and offering affordable 
implementation options. By making ICT solutions relevant to as many use cases as 
possible, their potential can be unlocked across the entire economy, accelerating 
decarbonisation efforts at scale, and fostering a more inclusive and sustainable future. 

Transport Sector 

Example 

A fleet management platform is designed to optimise logistics of large-scale transportation 
companies and fleets. To broaden its reach and impact, the developers make some design and 
development changes that enable it to cater to various use cases, including small and medium-
sized transportation businesses and individual drivers. 

For example, the platform could offer features such as route optimisation, real-time tracking, 
and fuel efficiency suggestions that can benefit not only major logistics companies but also 
smaller transportation businesses and independent truck drivers, accounting for different fleet 
sizes and all vehicle types.  Providing an interface that is user-friendly and customisable allows 
different types of users to tailor the platform to their specific needs. This could include 
considerations for fleets with EVs, where the route planner takes into consideration charging 
station locations and aligning to when the vehicle should optimally stop to recharge.  

Affordable implementation options and different pricing tiers are provided to make it accessible 
to a wide range of transportation stakeholders, including SMEs. 

Below is a list of questions for solution developers to consider during the design phase 
of an ICT solution, to broaden the scope and use of solutions.  

This section of the Deployment Guidelines aims to stay high-level, and it should be 
noted that these questions are only meant as a thought starter. 

Technology and Infrastructure – Questions: 

• How dependent is the solution on the availability and reliability of other 
technologies and infrastructure (e.g. mobile telecom grid, broadband network, 
electricity grid, roads, etc.)?  

• Is the required infrastructure widely available in the markets where the solution 
could be deployed?  

• Can the solution still work in areas where that technology/infrastructure is not as 
available/reliable?  
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• If not, would it be feasible and/or relevant to make the solution more adaptable to 
cases where those technologies and infrastructure are not available or reliable?  

People – Questions: 

• Does the solution require local labour skills for optimal implementation and after-
sales/maintenance? (This is especially relevant if improper implementation 
and/or maintenance can lead to reduced carbon benefits.)  

• If a lack of available skilled labour could lead to reduced carbon benefits, is there 
a way to prevent or mitigate this through solution design?  

Physical environment – Questions:  

• Is the solution limited to certain geographical and climatic conditions?  
• Can the solution be adapted to work in a wider variety of geographic and climatic 

conditions?  

Financial, business and policy environment – Questions: 

• In the markets where the solution is intended to deploy, are there any financial, 
business and/or policy barriers (e.g. mobile data tariffs, regulatory barriers such 
as tariffs for importing technology and parts, licensing…) that would significantly 
hamper deployment?  

• If so, would it be feasible and relevant to design out some of these barriers (e.g. 
using materials subject to lower tariffs)?  

 

6 Beyond greenhouse gas emissions: wider 
sustainability impacts 

This section aims to take stock of the solutions’ impacts beyond its effects on the climate, 
and to provide general guidance on how to mitigate negative impacts. As the focus of 
these guidelines is climate benefits, this ‘wider impacts’ section is intended to be high-
level rather than specific guidelines. Its purpose is to highlight potential positive impacts 
beyond emissions savings that can be enabled by ICT solutions, while also helping 
stakeholders identify a range of potential negative impacts so that these can be prevented 
or mitigated before they arise. Where possible, solutions should adhere to the ‘Do No 
Harm’ principle5.  

 

5 Please refer to the EGDC Net Carbon Impact Methodology for the definition and discussion of the Do No Harm Principle.  



  

 

27 
 Deliverable D6.3b – Third set of deployment 

guidelines 

 

Possible areas to consider when assessing wider impacts of the solution:  

 

6.1 Environmental impacts beyond carbon benefits  

Beyond carbon, ICT solutions have the potential to have both positive and negative 
environmental impacts. Through the enabled monitoring, optimising, and automating, 
ICT solutions can help identify and improve environmental impacts, particularly around 
waste and water. However, the ICT sector can sometimes be overly tech-optimistic, 
assuming that digital innovations will inherently lead to positive outcomes and this 
optimism can overshadow critical issues such as the short lifetime of digital devices, the 
generating of electronic waste, and posing safety concerns. Below are a few examples to 
help prompt and guide stakeholders (developers, buyers, and users of ICT solutions) to 
explore the non-carbon sustainability impacts of ICT solutions.  

Waste 

Positive 

ICT solutions can provide opportunities for training on waste reduction practices in the 
transport sector. By enhancing knowledge and awareness, these solutions empower 
professionals to adopt more sustainable practices, leading to reduced waste generation. 

For example, ICT solutions monitoring perishable goods in transit help maintain optimal 
conditions and avoid unnecessary wastage.  

Negative 

While designing an ICT solution to reduce carbon emissions, developers might overlook 
choices that do not directly affect the carbon impact but may still have a negative effect 
on the environment. For instance, the use of certain plastics as a material component can 
have a lower emissions footprint than many metallic components. However, given many 
plastics are hard to recycle, they tend to end up at landfill or in the natural environment, 
with considerable consequences for nature and local biodiversity. Capturing the wider 
environmental consequences of an ICT solution is challenging, but completing the 
appropriate lifecycle analysis will help solution developers and users to more accurately 
assess the end-to-end carbon impact of a solution.  

Environmental 
impacts 

beyond carbon

Economic and 
Social impacts

Health and 
Safety Impacts
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On the other hand, electronic waste has also become a pressing environmental issue, as 
the proliferation of digital technologies leads to an increase surplus of discarded 
electronic devices. This increase is in part a result of a lack of ICT solutions being 
upgradable or repairable. Therefore, it is important that ICT solutions incorporate this 
into their deployment, to allow them to evolve with the changing requirements and 
advancements in technology and better align with the lifespan of vehicles.  

When solutions do reach their end-of-life, if they are disposal is not properly managed 
the negative consequences can be very high. Improper disposal of e-waste poses 
significant environmental and health risks, as most electronic devices contain hazardous 
materials. Many regions lack proper recycling infrastructure, and as a result, a 
considerable portion of e-waste ends up in landfills or is informally processed, often in 
developing countries with more limited environmental regulations. There is a critical 
need for comprehensive and sustainable e-waste management strategies, which includes 
promoting the extension of product lifespans, encouraging responsible recycling 
practices, and designing electronics with eco-friendliness and ease of recycling in mind. 
Users should also be educated about the importance of recycling e-waste, to raise 
awareness of and promote the proper handling and recycling of electronic devices.   

 

Water  

Positive 

ICT solutions which increase the efficiency and sustainability of shipping and sea ports, 
can have a positive impact on water systems. By optimising the flow of goods and vessels, 
these technologies reduce congestion, emissions, and the risk of accidents in and around 
ports. Real-time data monitoring, smart logistics, and predictive maintenance can also 
minimise air and water pollution, while precise navigation and cargo handling can prevent 
accidents that lead to oil spills and other hazardous materials from contaminating water 
systems.  

Negative  

ICT solutions in the Transport sector should be weary of any negative direct effects on 
the neighbouring environment, including solutions that may negatively impact 
biodiversity, soil health, waterways, or the use of natural resources.  
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6.2 Economic and Social Impacts 

Beyond climate and environment, ICT solutions should do no significant harm in any 
other ESG areas, including in economic or social matters. ICT solutions should consider 
how they affect the composition of the labour market and should be weary of not 
impacting any demographic unfairly. 

Positive 

Decarbonising the transport sector also generates economic opportunities. 
Transitioning to a low-carbon economy requires a skilled workforce capable of 
implementing sustainable transportation solutions, constructing efficient public transit 
systems, and developing clean energy infrastructure for vehicles. Solution developers, 
users and buyers should consider ways of mitigating these job displacements, e.g., by 
engaging with local government and companies to offer upskilling training. 

Inclusive Smart Solutions: These technologies can be designed with inclusivity in mind, 
catering to the needs of diverse users, including those with disabilities or special 
requirements. Real-Time Transit Information application that provides real-time 
information about public transportation schedules, delays, and accessible routes make it 
easier for individuals with disabilities to plan their journeys and reduce the anxiety 
associated with unexpected disruptions. Furthermore, route planning systems can cater 
to individuals with mobility impairments, such as wheelchair-accessible routes and 
information on accessible points of interest. 

Negative 

Not taking into account social or demographic context can lead solutions developed for 
green purpose to fall short. ICT solutions may inadvertently create transportation 
disparities, as those without access to smartphones or the internet may face barriers to 
using services or accessing real-time information, exacerbating the digital divide. Without 
proper training, freight transport drivers with low digital literacy may struggle to operate 
enhanced vehicles.  

Human Rights Violations: Electronic waste is not the only concern when it comes to the 
impact of hardware, the extraction of raw materials and the manufacturing of 
components of an ICT solution can also be linked to human rights violations throughout 
the supply chain.  
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6.3 Health and safety impacts 

Finally, developers should consider how their solution may affect health and safety. 

Safer Driving: While also reducing fuel consumption and increasing driving efficiency, 
vehicle telematics can help fleet managers and drivers track driver performance, identify 
risky behaviours, and provide coaching to improve safety. During driving, fleet 
management ICT solutions conduct real-time monitoring of vital signs and provide 
reminders for breaks and exercise, reducing the risk of health issues associated with long 
hours of driving. 

… Unsafe Driving: when ICT solutions are used to plan the most efficient route for 
transportation, they may prioritise factors like minimising travel time, fuel consumption, 
or delivery cost without adequately considering the safety of the chosen route. 
Algorithms used in routing systems may lack the contextual understanding of local road 
conditions and may not be aware of construction zones, poor road maintenance, or areas 
known for high crime rates. 

Accident reduction: Linked to safer driving, predictive analytics tools in vehicles can 
assess historical driver data and other variables to predict when and where accidents are 
likely to occur. This information can be used to proactively address safety concerns. ICT 
solutions can also enhance safety beyond direct feedback on driver performance. For 
example, by monitoring vessel conditions, tracking cargo, and providing real-time 
weather and navigational information to prevent accidents and incidents at sea, reducing 
the risk to the health and lives of seafarers. 

Food safety: monitoring of food and perishable goods during transportation can help 
avoid contamination and spoilage, increasing food safety. 
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