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Abstract: The objective of this study is to investigate the impact of the COVID-19 pandemic on the
carbon footprint (CF) of two research projects. These projects were initiated prior to the onset of
the pandemic and subsequently concluded afterward, serving as the Base Case (BC) for analysis.
Furthermore, the study seeks to explore the potential applicability of measures implemented during
the period of lockdown for future mitigation of CF. The applied methodology, which adheres to the
guidelines provided by the GHG Protocol and the Department for Environment Food & Rural Affairs
(DEFRA) emission factors, is utilized to examine the CF of the projects under two different scenarios.
The first scenario assumes that the projects were implemented without the pandemic, while the
second scenario considers that the projects were conducted entirely during the pandemic. Among the
two projects under review, one emphasizes innovation and entails a collaboration between academia
and business. This project is supported by a limited number of employees, exclusively from domestic
partners. The other project is more oriented toward policy-making and involves a larger group of
partners from Greece and Italy. Its main priority is dissemination. Carbon dioxide (CO2) emissions
associated with project activities mainly stem from electricity use, material consumption, project-
hosted events, project participation in events, employees commuting, and equipment. Results show
that in the first scenario, the projects exhibit a more than 40% increase in CO2 emissions compared to
the BC, while in the second scenario, the implementation of measures such as teleworking, virtual
participation in events, and digitization of bureaucratic processes lead to a reduction in emissions by
at least 20%. The study suggests that adopting such measures after the COVID-19 pandemic could
significantly decrease greenhouse gas emissions.

Keywords: carbon footprint; research projects; CO2 emissions; COVID-19 pandemic; case scenarios

1. Introduction

The carbon footprint (CF), which represents the greenhouse gas (GHG) emissions
resulting from individual, organizational, or community activities, assumes a crucial role
in contributing to climate change. Metric tons of Carbon Dioxide Equivalent (tCO2eq) is
the standard unit of CF. The European Union (EU) has made commendable progress in
achieving its 2020 climate and energy targets, including a 20% reduction in GHG emissions,
an increase in renewable energy utilization, and enhanced energy efficiency [1]. However,
it is important to note that only 21 EU Member States have successfully attained their
respective national target [1–3]. Urgent and decisive action is imperative to mitigate
the severe risks associated with global warming, stemming from anthropogenic GHG
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emissions driven by economic and population growth [4–6]. While the COVID-19 pandemic
inadvertently led to a temporary reduction in GHG emissions [7–10], the Intergovernmental
Panel on Climate Change (IPCC) emphasizes the necessity for a 45% decline in global
carbon dioxide (CO2) emissions by 2030, ultimately reaching a net-zero emissions state by
2050 [11]. In this context, the academic community undertakes a significant responsibility
in generating knowledge and contributing to the ongoing discourse surrounding climate
change [12]. Furthermore, there is a significant difference between the carbon footprints of
scientists and the targeted emission levels. These levels range from 1.4 to 37 tCO2eq per
scientist or employee [13,14]. This discrepancy emphasizes the urgent need for substantial
reductions in GHG emissions. These reductions are necessary to align with the objectives
stated in the Paris Agreement, which aims to limit the average global temperature increase
to 1.5 ◦C [11].

The COVID-19 pandemic, declared by the World Health Organization on 11 March
2020, has had a profound impact on global health, resulting in numerous infections and
fatalities. In response, governments around the world implemented strict measures to
control the spread of the virus, including the implementation of the first lockdown in
Europe on 21 February 2020. These unprecedented circumstances have caused significant
disruptions in work commuting [15,16] and education systems [15–19], prompting remote
work [20–22], virtual learning and social distancing guidelines. This shift has resulted in
reduced daily commuting to workplaces [8], alleviating traffic congestion and associated
carbon emissions [23]. Additionally, research projects have faced disruptions, including
limitations on fieldwork, international collaborations, and resource accessibility [23,24].
Scientific conferences and seminars have shifted to virtual formats, affecting networking
and idea exchange [25,26].

Significant research efforts have been undertaken to quantify the CF in various do-
mains. Notably, substantial attention has been directed towards examining the carbon
emissions attributable to air travel, acknowledging its considerable influence on the overall
CF [17,27–32]. In the realm of academia, while the number of research studies on the
subject is still relatively limited, universities have become a central focus of investigation.
As a result, there is a growing need for comprehensive assessments to quantify the carbon
emissions generated by various activities within these institutions [4,12,13,33–37]. Likewise,
conferences and events have been subjected to meticulous examination to explore the CF
generated by these gatherings and to identify strategies for mitigating their environmental
impact [26,29,38–41]. Nonetheless, given the ongoing COVID-19 pandemic and its global
ramifications, there is an urgency to delve into the distinctive CF implications arising from
the widespread adoption of remote work practices.

Scientific studies on the CF in the context of the COVID-19 pandemic are limited and
primarily focused on the adoption of teleworking as a strategy to reduce daily commuting
to and from workplaces, both before and during lockdown periods [23,31,42]. Additionally,
there are studies that discuss post-pandemic scenarios aimed at reducing CF in universities
and educational institutions [9,43]. Furthermore, some studies focus on comparing the
virtual and physical formats of conferences and events [26,38]. Consequently, there is a lack
of comprehensive studies at the European level that compare scientific projects conducted
before and after the COVID-19 period. This highlights the imperative need for further
investigation in this domain to bridge the existing research gap.

The main objective of this study is to examine the influence of the COVID-19 pandemic
on the CF of two research projects, namely KASTOM (Innovative Air Quality Monitoring
and Prediction System) and LIFE ASTI (Implementation of a Prediction System for the
Urban Heat Island Effect). The methodology employed in this study builds upon previous
research conducted by Liora et al. [44], which presented and evaluated a comprehensive
approach for estimating the CF of research project activities. This approach incorporates
well-known and established methodologies, emission factors, and statistical data. The
research projects commenced prior to the onset of the COVID-19 pandemic, lasting from
2018 to 2022, and were effectively concluded subsequent to the cessation of the pandemic,
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thereby serving as the Base Case (BC) for analysis. Moreover, the study aims to assess the
CF of these projects under two specific scenarios: one assuming their execution without the
influence of the pandemic and the other considering their complete implementation during
the pandemic period. Through meticulous examination, this research will encompass a
thorough analysis of various contributing factors, such as heating, electricity consumption,
material utilization, project-hosted events, participation in external events, employee
commuting, and equipment usage. By undertaking this comprehensive investigation, the
study endeavors to provide a rigorous assessment of the environmental impact of these
research projects within different scenarios, ultimately enhancing our understanding of
their CF implications.

2. Materials and Methods

An integrated methodology was employed to estimate the emissions originating
from various sources associated with project activities. These sources encompassed fuels
for heating, electricity consumption, usage of freshwater bodies, transportation for work
commuting (two-way travels), material utilization, printable deliverables, equipment,
project-hosted events, and participation in external events. The methodology and equations
used in this study drew upon the research conducted by Liora et al. [44], which provides a
comprehensive framework for calculating CF by considering activity data, statistics, and
emissions factors for each source. The methodology can be easily applied to scientific
projects by using the WECAREMED online tool [45], which was developed as part of the
Interreg-MED project [46]. The adopted methodology was guided by the principles outlined
in the GHG Protocol Guidance [47] and relied on the emissions factors provided by the
UK Department for Environmental, Food and Rural Affairs (DEFRA), which incorporated
the most up-to-date greenhouse gas conversion factors for the year 2021 [48]. Notably, the
current methodology aimed to ensure that all activities associated with each emissions
source were accounted for in the CF estimations, aligning with the procedures of Life Cycle
Assessment (LCA).

2.1. Methodological Implementation and Scenarios

The methodology was consistently applied across the research projects, ensuring a
standardized and meticulous approach to the collection and analysis of data. Within the
framework of the BC, the operational conditions were categorized into two distinct sets,
reflecting different periods and contextual circumstances. In the first set of conditions,
which pertains to the period preceding the emergence of the COVID-19 pandemic, specific
practices prevailed:

• All employees adhered to regular commuting routines, traveling to their designated
workplaces;

• Bureaucratic procedures mandated the physical printing of essential documents, en-
compassing deliverables and evaluation reports;

• Participation in conferences and events necessitated physical presence, requiring
in-person attendance.

In the second set of conditions, corresponding to the period during the pandemic and
subsequent easing of lockdown measures, adaptations were implemented to accommodate
the evolving circumstances:

• Mandatory teleworking measures were introduced, ensuring that 50% of the project
partner’s employees worked remotely in compliance with public health guidelines.
The assessment of the impact of telecommuting on electricity consumption considered
the usage of personal computers or laptops equipped with internet connectivity by
the employees;

• Bureaucratic processes were transitioned to electronic formats, eliminating the need
for physical paperwork and facilitating digital workflows;

• Conferences and events underwent a transformative shift, transitioning to virtual or
hybrid formats, thereby facilitating virtual participation and engagement.
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Furthermore, the methodology was applied to two scenarios for the purpose of analy-
sis and estimation, supplementing the BC. In the first scenario, the projects were considered
to have been implemented throughout their duration as if the COVID-19 pandemic had
not occurred, thereby reflecting the prevailing conditions of the pre-pandemic period. This
scenario allows for a comprehensive evaluation of the projects’ environmental impact
under normal operating circumstances. In the second scenario, the projects operated under
post-COVID-19 conditions, encompassing the adaptations and changes necessitated by the
pandemic situation. This scenario facilitates an assessment of the projects’ environmental
performance and resilience in response to the challenges and adjustments imposed by
the pandemic.

2.2. Scientific Project Descriptions: KASTOM and LIFE ASTI

The initial project under consideration, denoted as KASTOM [49], constitutes a
research-centric initiative primarily dedicated to the facilitation of partnerships with busi-
nesses. These businesses specialize in delivering superior and dependable solutions in the
realms of information technology, communications, and geoinformatics. These solutions
are grounded in principles of open standards, open-source software, and open data. Fur-
thermore, these entities actively contribute to societal enhancement and the dissemination
of knowledge. They hold in high regard their involvement in the computation of CF for
projects, deeming it a significant undertaking. The project commenced in July 2018 and
reached its completion at the end of 2022. The consortium involved in this project com-
prises solely four partners from Greece, and the project’s workforce comprises 37 part-time
employees, with nine of them being external experts, as indicated in Table 1. Notably,
the number of two-way work commutes associated with this project is considerable. In
terms of events, as shown in Table 2, the project has organized a total of three, one of
which was held in a hybrid format, combining in-person and virtual elements. Further-
more, the project has actively participated in external events, with only two instances
of virtual participation. The equipment procurement for this project primarily involved
the acquisition of computers, laptops, and a printer. The energy profile of the project is
characterized by fuel and electricity consumption, reflecting the significant demand for
heating systems. Additionally, the number of deliverables, the use of freshwater bodies and
materials correlate with the scale of the project, reflecting the involvement of employees
and project partners.

Table 1. Projects overview.

Project No. of
Partners

Duration
(Years) Employees Person

Months Two-Way Travels

KASTOM 4 4.5 37 163 8264
LIFE ASTI 6 4 71 348 18,582

Table 2. Key metrics of the scientific projects.

Project Fuels (kWh) Electricity
(kWh)

Freshwater
Bodies (m3) Materials (t)

Project-
Hosted
Events

Participation
in External

Events
Equipment Deliverables

(pg)

KASTOM 7561 58,188 243 29 3 13 4 1806
LIFE ASTI 17,378 114,187 471 53 13 20 10 5060

In contradistinction, the LIFE ASTI project [50] places notable emphasis on external
outreach and endeavors pertaining to policy formulation. As a result, public entities,
vested stakeholders, and pertinent services promptly implement the scientific findings
and methodologies investigated within this context. This proactive integration serves to
enhance the daily existence of residents while concurrently elevating their consciousness
regarding matters concerning the environment and health. Its duration spanned from
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August 2018 to August 2022, and it boasts a more extensive team consisting of four Greek
and two Italian partners, comprising 71 part-time employees, doubling the workforce of
the KASTOM project. This increase is also evident in the person and months allocated
to the project. Within the LIFE ASTI project, numerous events were organized, including
five events that were conducted in hybrid or virtual formats. The substantial participation in
external events, totaling 20 instances (6 virtual), highlights the project’s strong commitment
to engaging with external stakeholders. The number of trips associated with this project
is notably high, in line with the larger workforce and broader scope of activities involved.
Likewise, there exists a direct correlation between the consumption of fuels, electricity,
freshwater resources, materials, and the number of deliverables generated by the project,
all of which exhibit a commensurate elevation in consonance with the expanded magnitude
of the project. The equipment procured for the LIFE ASTI project includes PCs, laptops,
and various hardware components supporting its research and policy-making objectives.

3. Results

Table 3 presents a comprehensive analysis of the carbon footprints, measured in
tCO2e, for the KASTOM and LIFE ASTI projects throughout the entire duration of the
projects in the BC. The largest contributor to these footprints is electricity consumption,
accounting for approximately 41.9% for KASTOM and 43.1% for LIFE ASTI. Materials
and transportation significantly influence both projects in shaping their carbon footprints.
Materials contribute around 22% to KASTOM’s CF and approximately 22.3% to LIFE
ASTI’s. Similarly, transportation was 5.4% and 7.2%, respectively. Further analysis of the
individual emission sources highlights the substantial contribution of project-hosted events,
ranging from 12.2% to 13.9% for the two projects. This is followed by the impact of fuels
and participation in external events. Finally, LIFE ASTI has a significantly higher total CF,
reaching 121.79 tCO2e, compared to KASTOM’s total CF of 63.77 tCO2e.

Table 3. Carbon footprint (tCO2e) Analysis for projects KASTOM and LIFE ASTI during the projects’
duration in the Base Case.

Project: KASTOM Project: LIFE ASTI

CF

Emission Source tCO2e tCO2e/year tCO2e tCO2e/year

Fuels (Heating) 1.66 0.37 3.81 0.95
Electricity 26.77 5.95 52.55 13.14

Freshwater bodies 0.05 0.01 0.10 0.03
Transportation 3.41 0.76 8.78 2.19

Materials 14.02 3.12 27.19 6.80
Deliverables 0.01 0.01 0.04 0.01
Equipment 3.95 0.88 8.97 2.24

tCO2e/event tCO2e/event
Project-hosted events 7.77 2.59 16.86 1.31

Participation in external
events 6.13 0.47 3.51 0.18

Total
tCO2e tCO2e/year tCO2e tCO2e/year
63.77 14.17 121.79 30.45

Nevertheless, notwithstanding the higher CF presented by the LIFE ASTI project
in comparison to KASTOM, after considering the conversion of part-time employees to
full-time, the respective emissions amount to 4.20 and 4.69 tCO2e per full-time employee.
Therefore, these magnitudes can be deemed comparable. However, the annual CF per
full-time employee is 14.17 tCO2e for KASTOM and 30.45 tCO2e for LIFE ASTI. Numerous
factors contribute to this observed disparity, with the variation in the number of employees
in each project standing out as a prominent aspect. Given that KASTOM maintains a
smaller workforce compared to LIFE ASTI, it is reasonable to anticipate a correspondingly
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lower total CF for KASTOM. Moreover, the allocation of emissions across different sources
assumes significance. Specifically, LIFE ASTI may manifest higher emissions in specific
categories such as electricity consumption, transportation, materials, and equipment. The
distinctive nature and scope of the projects further contribute to the emission disparities, as
LIFE ASTI prioritizes external outreach and policy-making, potentially involving activities
that entail higher emissions. Although project design, operational practices, and technolog-
ical choices also contribute to carbon emissions, the variation in the number of employees
emerges as a significant determinant in explaining the discrepancy in tCO2e per full-time
employee between the two projects.

Using the carbon footprints expressed in tCO2e per full-time employee as a reference,
an analysis of the KASTOM and LIFE ASTI projects reveals values averaging 4.44 tCO2e per
full-time employee. These findings can be compared to existing literature, where similar
calculations have been conducted. For instance, in the REMEDIO research project, the CF
was estimated at 6.7 tCO2e per employee [44]. In the context of university departments,
studies have shown that laboratory members in France have an average carbon footprint
of 3.6 tCO2e [12], while at the universities of Bologna [13] and Castilla [35], the respective
values are 1.4 and 0.74 tCO2e per student per year. Similarly, within a research group at
the University of Lille, the carbon footprint per employee was found to be 0.5 tCO2e per
year [23].

Considering events, the literature suggests that online events have a CF ranging from
0.58 to 0.78 tCO2e [26,38], consistent with the average calculated value of 0.83 tCO2e. In
terms of in situ events per participant, the values reported range from 0.036 to 0.071 tCO2e
for the KASTOM and LIFE ASTI projects, and the respective surveys yielded figures of
0.042 and 0.035 tCO2e [51,52]. Moreover, virtual events have been associated with a CF of
0.02 tCO2e per participant in a previous study [53], which closely aligns with the calculated
value of 0.016 tCO2e in the present analysis.

4. Discussion

Table 4 presents an analysis of the impact of two distinct scenarios on the CF of both
the KASTOM and LIFE ASTI projects. The initial scenario encompasses pre-COVID-19
conditions, while the subsequent scenario characterizes the post-COVID-19 era. Alterations
in CF attributed to each emission source are prominently elucidated, delineating the
emissions that conspicuously contribute to the overall fluctuations. For both projects, the
before COVID-19 scenario is marked by a noteworthy escalation in CF across all emission
sources in contrast to the BC, in contradistinction to the second scenario that distinctly
illustrates a substantial abatement in CF.

Table 4. Carbon footprint (tCO2e) variation in scenarios for projects KASTOM and LIFE ASTI.

CF (tCO2e)
Before COVID-19 Scenario After COVID-19 Scenario

Emission Source KASTOM LIFE ASTI KASTOM LIFE ASTI

Fuels (Heating) 2.55 5.54 1.15 2.73
Electricity 41.09 75.33 18.52 38.24

Freshwater bodies 0.08 0.14 0.04 0.07
Transportation 6.18 14.93 3.33 7.29

Materials 21.58 39.07 9.72 19.79
Deliverables 0.03 0.15 0.002 0.01
Equipment 3.95 8.97 3.95 8.97

Project-hosted events 9.33 20.69 7.48 11.16
Participation in external events 7.07 8.62 5.48 3.34

tCO2e tCO2e
Total 91.9 173.4 49.7 91.6
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With greater precision, Figure 1 portrays the before COVID-19 scenario by delineating
the presentation of percentage increments in CF values relative to the BC. In the after
COVID-19 context, conversely, the illustration encompasses the display of percentage
decrements in values for the KASTOM project.
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Figure 1. Percentage differences between the Base Case and the scenarios for Project KASTOM.

In the before COVID-19 scenario, there is a significant increase in the CF for all emission
sources compared to the BC. Fuels, electricity, freshwater bodies, and materials show a
notable increase of 53%, which is proportional to the number of personnel working on
the project. The second-largest increase is observed in transportation, with a doubling of
commuting emissions. The largest increase of 177.8% occurs in deliverables, primarily due
to the continued use of printouts for documents and reports. Overall, the total CF in the
before COVID-19 scenario increases by 44.06%, resulting in a CF of 6.76 tCO2e per full-time
employee, compared to the 4.69 tCO2e per full-time employee in the BC.

On the contrary, the after COVID-19 scenario illustrates a substantial reduction in CF
across various emission categories. The presence of half the number of employees, coupled
with the digitization of bureaucratic processes and the utilization of virtual conferences
and meetings, contribute to reductions in emission sources ranging from 10.5% to 78.1%.
However, emissions from transportation and project-hosted events do not exhibit significant
reductions due to their relatively smaller contribution to the overall CF and the limited
impact of the proposed practices on these specific sources, which is amplified by the
project’s infrequent occurrence of events. Overall, the after COVID-19 scenario yields a
noteworthy 22.12% reduction in CF, resulting in a CF of 3.66 tCO2e per full-time employee.

Figure 2 illustrates the percentage differences in CF in the two scenarios for Project
LIFE ASTI. The before COVID-19 scenario reveals a significant increase in CF across all
emission sources, similar to the findings of the KASTOM project. Particularly noteworthy
are the increases observed in transportation (70.25%), deliverables (252.15%), and the
project’s participation in external events (145.5%). These increases can be attributed to
various factors, including workforce size, the heightened generation of project evaluation
reports and circulating documents, and frequent engagement in conferences, particularly
those conducted on an international scale. In total, the before COVID-19 scenario yields
a significant 42.40% augmentation in the collective CF, culminating in a carbon emission
magnitude of 5.98 tCO2e per full-time employee, in contrast to the BC measurement of
4.20 tCO2e per full-time employee.
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In contrast, the after COVID-19 scenario demonstrates significant reductions in CF,
primarily driven by the project’s hosted events (33.8%) and deliverables (72.9%). Given the
extroverted nature of LIFE ASTI as a prominent project, the type of events organized and
the active participation of employees play pivotal roles in these reductions. Similar to the
KASTOM project, the after COVID-19 scenario highlights a remarkable 24.79% reduction
in CF, resulting in a CF of 3.16 tCO2e per full-time employee. These findings under-
score the effectiveness of sustainable practices in event organization and the management
of deliverables.

In summary, the findings obtained from projects KASTOM and LIFE ASTI high-
light the impact of different scenarios on their respective carbon footprints. The before
COVID-19 scenario shows significant increases in CF across various emission sources due
to factors such as workforce size, increased generation of project evaluation reports and
documents, and frequent participation in conferences. In contrast, the after COVID-19
scenario demonstrates substantial reductions in CF. These reductions are attributed to the
adoption of sustainable practices such as digitization and virtual meetings. The findings
emphasize the effectiveness of sustainable measures in mitigating CF, particularly in the
organization of events and management of deliverables.

To further enhance the carbon footprints of the two projects beyond the improved
conditions presented in the after COVID-19 scenario, it is crucial to focus on reducing the
contributions of electricity and materials. An effective approach to conserving electricity
in the office entails the replacement of conventional electric lamps with more advanced
technologies such as LED lamps, which offer higher energy efficiency. Exploring the ben-
efits of individual manual lighting controls and implementing individual switches for
light controls can further optimize energy consumption [54]. Additionally, maximizing the
use of natural daylight can significantly reduce the need for artificial lighting, potentially
saving up to 78% of lighting energy [55]. It is also essential to gather data on electricity
usage for different electrical devices through power management systems, enabling in-
formed decision-making and identifying areas for improvement [56]. Implementing best
practices in universities, such as technology-based interventions, including energy-efficient
equipment and systems, and promoting the use of renewable resources (solar, geother-
mal) for energy generation can yield substantial energy savings [57–59]. Encouraging
individual energy-saving behavior, such as turning off unused equipment and adopting
energy-conscious practices, is another effective strategy [57]. In terms of materials, fostering
a culture of reuse and recycling is crucial, as approximately 70% of an office’s materials are
recyclable. Prioritizing prompt reuse of materials within the workspace and implementing
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comprehensive recycling programs can significantly minimize waste generation and reduce
the environmental impact associated with producing new materials [59–61]. By diligently
implementing these strategies, the carbon footprints of the projects can be further reduced,
contributing to a more sustainable workplace environment.

5. Conclusions

This study undertook a comprehensive analysis of the influence exerted by the
COVID-19 pandemic on the CF of two distinct research projects, namely KASTOM and
LIFE ASTI, across divergent temporal paradigms—pre- and post-pandemic. The ensuing
summation encapsulates the principal findings gleaned from this meticulous inquiry:

• Comparative CF Analysis of KASTOM and LIFE ASTI: The evaluation evinced a
conspicuous divergence in CF manifestation between the LIFE ASTI and KASTOM
projects during the BC. The LIFE ASTI project, indicative of an elevated CF in com-
parison to KASTOM, demonstrated a notable dependency on electricity consumption,
which emerged as a predominant factor contributing to the CF of both projects. This
divergence, attributed to the magnitude of personnel engagement and the pronounced
proclivity of the LIFE ASTI project towards external outreach and policy-oriented
objectives, underscores the multidimensional determinants shaping CF dynamics;

• Assessment of CF per full-time employee: An aspect under investigation concerns
the examination of CF per full-time employee, revealing the emergence of a distinct
trajectory. The LIFE ASTI assumed a diminished CF in relation to KASTOM, em-
blematic of collective moderation in emissions per employee within the former. This
manifestation underscores the requisite consideration of nuanced contextual variables
whilst delineating CF metrics amidst varying project configurations;

• Differential Impact scenarios on CF: The study further probed discrete scenarios pre-
cipitating CF variations. Before the pandemic, the exigencies of commuting, physical
documentation, and in-person participation in events manifested as prominent CF
instigators across both projects. Conversely, the after pandemic period experienced
a profound and fundamental shift in paradigm, characterized by telecommuting,
digitization of administrative processes, and the emergence of virtual/hybrid event
modalities. The confluence of these sustainable modalities, underpinned by stream-
lined operational paradigms and virtual conferencing modalities, yielded substantial
CF reductions.

In a collective synthesis, the amalgamation of these empirical insights underscores a
compelling proposition: that post-pandemic adaptations, encompassing teleworking and
digitization, wield the potential to effect substantial reductions in greenhouse gas emissions.
Positioned within a broader framework, this study emphasizes the essential imperative
of incorporating CF assessments across business endeavors. Furthermore, it delineates a
promising trajectory by advocating the integration of sustainable practices to effectively
mitigate the ecological footprints inherent to such undertakings.
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