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Definitions 

Several words and phrases are used in this report that some readers might be 

unfamiliar with. Therefore, a list of definitions is listed here to make the report more 

accessible to a wide variety of readers. The definitions are mainly from the GHG 

Protocol (2004) and Defra’s Guidance (2009). 

 

Activity data is the quantified activity level multiplied by an emission factor to achieve 

GHG emissions for that activity. Examples of activity data include distance travelled, 

floor area of a building, amount of fuel consumed, and kWh electricity used. 

 

Boundaries determine which emission sources are included in an organisation's GHG 

inventory. They also determine the geographical area, gases, and timeframe to be 

considered for the GHG inventory of an organisation. 

 

Carbon dioxide equivalent (CO2e) is a standard unit for comparing emissions 

caused by different greenhouse gases based on their global warming potential. For 

example, the global warming potential for methane over 100 years is 21. Therefore, 1 

tCH4 is equivalent to 21 tCO2 over this period. 

 

Carbon neutrality is the net zero balance between all GHG emissions produced and 

removed in a certain system. 

 

Direct emissions are those emissions that are either owned or controlled by the 

organisation. 

 

Downstream emissions are the emissions caused by selling goods and services. 

They include distribution, processing, use, and end-of-life treatment of the sold 

products and the investments an organisation makes. 
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Emission factor, also known as conversion or emission coefficient, is a conversion 

unit that is multiplied by activity data to produce GHG emissions data. For example, kg 

CO2e/km travelled, or kg CO2e/€ purchased. 

 

Indirect emissions are emissions that occur off-site but are the consequences of the 

activities of the reporting organisation. 

 

Global warming Potential (GWP) is a metric used to express the relative impact of 

different greenhouse gases on global warming, indicating how much heat a particular 

gas can trap in the atmosphere compared to carbon dioxide over a designated period. 

 

Scopes define the operational boundaries concerning indirect and direct GHG 

emissions. Emission sources are categorised into three distinct Scopes. All the existing 

frameworks agree on the definition of these three Scopes. 

 

Scope 1: All direct emissions that occur on-site originate from sources owned or 

controlled by the organisation. 

 

Scope 2 Indirect emissions generated off the site, resulting from the purchase of 

electricity, heating, and steam. 

 

Scope 3 All the other indirect emissions that occur off-site but result from activities that 

take place on-site. 

 

A supply chain is a network of organisations involved in different stages of a 

product’s sale from when it is manufactured until it reaches the customer. These 

include retailers, manufacturers, and distributors. 

 

Upstream emissions are all the emissions that are caused by the purchase of goods 

and services. GHG Protocol defines eight categories of upstream emissions: 

purchased goods, services and capital, waste, business travel, and commuting. 
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About this Publication 

This publication presents the first of two reports from the second work package of the 

Erasmus+ Strategic Partnership project, "Emission Free European Universities" 

(EFEU).  

 

The first step in identifying suitable approaches to achieving emission-free status was 

to determine the carbon footprint on the campuses of contributing partners. The goal 

is to pinpoint the most significant sources of greenhouse gas emissions and develop 

strategies to reduce them. Recognising the unique characteristics of universities 

across different countries, we decided that a tailored and comprehensive approach 

was necessary. 

 

The EFEU Carbon Footprint Calculator (EFEU CFC) was distributed to project partners 

to measure their carbon footprints. This report contains the results obtained from using 

the EFEU CFC, along with insights and a list of recommendations based on the 

experiences of the participating partners. 

 

The EFEU CFC can be requested through the project website at: 

 

https://www.dhbw-stuttgart.de/forschung-transfer/technik/projekte/efeu/project-

outcomes/  

 

https://www.dhbw-stuttgart.de/forschung-transfer/technik/projekte/efeu/project-outcomes/
https://www.dhbw-stuttgart.de/forschung-transfer/technik/projekte/efeu/project-outcomes/
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1 Introduction  

The transition to a low-carbon, low-energy, and resilient economy and society must 

mobilise all sectors of society more than ever. In higher education, students must be 

trained in socio-ecological issues and, a fortiori, in energy and climate issues. The 

engineer of the 21st century must be the driving force behind this ecological and energy 

transition. Whether they are decision-makers or technicians, they must and will have 

to integrate environmental issues into their choices and decisions, which are already 

impacting society. Therefore, students must be confronted with these issues from the 

time of their training.  

 

The project aims to compare the points of view of 4 polytechnic universities covering 

Europe, from north to south and from east to west, to bring out a set of European best 

practices in terms of awareness-raising of various publics, training of HEI students, 

development of research, implementation of international cooperation, transfer of 

knowledge. Sustainable development and social responsibility will be at the heart of 

both the substance of the subjects dealt with and the form given to our actions. Efforts 

will focus on comparing practices, identifying and sharing the most successful ones, 

developing new practices, their joint experimentation, optimisation, and international 

dissemination, particularly to the benefit of other European universities. 

 

1.1 Background: challenges, opportunities and critical activities 

Many HEIs have adopted policies, educational programs, modules, and practices 

to promote sustainability. Nevertheless, university campuses still have significant 

carbon footprints and bear other substantial adverse environmental impacts. Staff 

and student commuting, administrative, learning, and laboratory activities, as well 

as cleaning, transportation, restaurant and other ancillary undertakings, contribute 

to the poor environmental performance of universities.  

 

Through the implementation of the project, the partners address the following needs: 

The Need to implement the requirements of the European Climate Law (2021) at the 

national and federal levels. (i.e., the German Bundes-Klimaschutzgesetz and the 

Klimaschutzgesetz of the State of Baden Württemberg), setting the goal to achieve 
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climate neutrality by 2050. The law also sets the intermediate target of reducing net 

greenhouse gas emissions by at least 55% by 2030, compared to 1990. To achieve 

this target, measures must be taken in a specific form. The implementation takes place 

at the national level, which makes the public educational institutions responsible for 

acting. By saving Co2 emissions in teaching and other fields of action, solving a 

global/international problem is supported locally. This includes the reduction of energy 

consumption, which helps achieve the national greenhouse gas reduction targets. The 

energy efficiency increase is linked to doubling the annual energy-saving commitment 

at the national level. 

 

1.2 Project partners 

The project consortium is made up of four universities: 

• the Baden-Württemberg Cooperative State University in Stuttgart (DHBW 

Stuttgart, Germany) as project coordinator and represented by the Department 

of Industrial Engineering & Management and the Department of Electrical 

Engineering 

• the Instituto Politécnico de Leiria (IPL, Portugal), represented by the 

Departments of Mechanical Engineering and Environmental Engineering 

• the Metropolia Ammattikorkeakoulu Oy (Metropolia UAS, Finland), represented 

by the Department of Real Estate and Building Services 

• the Université Polytechnique Hauts-de-France (UPHF, France ), represented 

by the Institute of Electronic Microelectronic Nanotechnology CNRS and the 

Institut National des Sciences Appliquées Hauts-de-France (INSA) 

From December 31st, 2022, to May 30th, 2025, the Erasmus + Strategic 

Partnership, under the direction of the German Academic Exchange Service, will 

commit €250, 000.00 to ensure the successful execution of the project’s activities. 
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1.3 Project Roadmap 

 

Figure 1: Project Overview EFEU – Work Packages 
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The project is structured into five work packages (Figure 1). WP1 focuses on the 

project management activities. The leader of this WP is the DHBW, whom the project 

partners will strongly support. The objective of this WP is to ensure the utmost success 

of the project’s implementation through the hosting of project meetings, project 

tracking, documentation, quality supervision, budget control, time management, risk 

mitigation, communication and coordination, as well as ensuring inclusion and green 

practices are being promoted.  Support from project partners is expected to provide 

the timely and accurate submission of information related to project activities, results 

and progress, as well as financial matters.  

 

WP2 is to gather information about the four partner universities' carbon footprint and 

assess the sustainability awareness of students and staff.  The WP will begin with the 

research and revision of existing tools and end with the development of the EFEU 

Carbon Footprint Calculator. This tool, intended to be open source, will be used by 

partner universities and eventually by universities outside of the project consortium 

(dissemination and replication) to determine their carbon footprint during the use 

phase. 

 

Accompanying the EFEU CFC will be a description of the methodology to support the 

utilisation of the calculator. This document will define the system´s boundaries, the 

means of collecting and processing data, and the necessary input values. Once the 

tool and the methodology are completed, partners will gather data about their university 

campuses and determine the carbon footprint of at least one university campus. The 

calculation tool should be seen as a tracker, through which each university can monitor 

their levels of carbon emissions, the progress in the implementation of sustainability 

strategies, and climate targets and strategies. Results from the carbon footprint 

assessment will be used to develop the subsequent WPs' content.  

 

The four partner universities will develop and administer a sustainability awareness 

survey. The results from the sustainability awareness assessment will be used to 

develop the content of WP3, WP4, and WP5 and, therefore, curricula, teaching 

methods, and teaching activities. The results of the carbon footprint and sustainability 

awareness survey will be presented in an open webinar at each partner university and 

at one international conference. 
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The objectives of WP3 are to target, select, plan, and develop one of the core actions 

of the EFEU project – develop critical competencies and skills of future mechanical, 

electrical, industrial and business engineers in the field of sustainability and results 

used to support planned activities of Work package 5. In the development of new 

teaching material (adoption of external examples or co-creation of brand-new content), 

two kinds of modules may be considered: 

 

1. Transversal modules that do not necessarily belong to a given program but can 

optionally be attended by any bachelor student, irrespective of the student’s discipline 

(including humanities). This should be the primary target for co-developing a 3 to 5 

ECTS module.  

2. Disciplinary modules that belong to existing programs. Generally, it will not be 

possible to create an additional one because programs have a fixed amount of 

teaching hours. In that case, it would rather be a retrofit of an existing disciplinary 

module in which the Sustainable Development Social Responsibility (SDSR) aspect is 

inadequately covered.  

 

The outcome might be a short-time emphasis on SDSR aspects in various disciplinary 

modules, representing 20 % of the module contents. The hope is that this approach is 

practical enough to allow for implementation beyond the four partners. 

The maturity of each partner in the many themes covered by the project will be 

assessed. A partner can be qualified as "uninformed", "aware", “beginner", "qualified", 

or "expert". WP3 will create the conditions to improve the SDSR maturity of every 

partner individually and of the EFEU consortium as a whole, employing:  

• Combined actions (serial, parallel asynchronous, parallel synchronous); 

• Transversal modules transfer, optimisation, adoption or creation from scratch; 

• Representative disciplinary modules creation in different domains (mechanical 

engineering, electrical engineering, industrial engineering and business 

engineering) and  

• Consolidation of best practices applied internally and disseminated externally. 

The main objectives of WP4 are to develop and apply built-in software to compute Co2 

based on the students’ and staff’s mobility habits. To achieve these objectives, the 

following activities are planned:  
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• Consider and design relevant questions for the mobility survey to be 

integrated with the sustainability awareness survey. 

• Analyze and compare how the teaching methods influence the carbon 

footprint, considering students’ and staff's mobility habits. 

• Create a digital platform that relates mobility choices with the carbon footprint. 

This platform will have built-in software to compute CO2e based on mobility 

habits. 

• Motivate students and staff to use bicycles, public transportation, or walking, 

based on information available on the platform, with some awards for the best 

practices. 

• Motivate city councils to improve public transport access (improving the 

interconnection network), thus reducing transport fuel and promoting the 

transition to electric mobility.  

• Develop and disseminate a Leading Practice Publication based on the best 

practices of the four institutions involved in this project. 

 

The focus of work package 5 is to determine the best means of reducing the carbon 

footprint of teaching activities. Therefore, the objectives are as follows: 

• Developing and conducting teaching concepts focused on reducing the carbon 

footprint,  

• Using new digital formats so that virtual classes are more beneficial to 

students,  

• Creating opportunities for student exchange within Europe that have a minimal 

carbon footprint and 

• Making experiences of this work package available to other stakeholders and 

universities. 
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2     Methodology 

This chapter covers the general methodologies and proceedings approved by the 

EFEU team for the development of the project activities and the execution of duties. It 

also provides more specific details on the approaches implemented for work package 

2 and the development of this report. 

2.1 EFEU Methodology 

The Erasmus+ EFEU project adopts an exploratory approach to research and employs 

an action research methodology. The project consortium has devised a structured five-

step process for implementation by utilising a mixed-method approach, resulting in five 

comprehensive reports and various implementations. Methodologies employed 

include literature review, qualitative and quantitative surveys, expert interviews, co-

creation workshops, and piloting of teaching and learning events. 

 

The initial phase entails an in-depth literature review to examine prevailing trends in 

carbon footprint calculators, sustainable awareness, educational practices, and 

mobility behaviours. Additionally, it encompasses the exploration of serious games 

addressing climate change, sustainability competence frameworks, curriculum 

analysis tools, Co2 computation and prediction software, and the examination of 

module catalogues from partner universities. 

 

An online survey will be developed to assess sustainability awareness and mobility 

practices among students, lecturers, and administrative staff. Subsequently, the survey 

will be distributed and disseminated in the second phase. During this phase, the EFEU 

Carbon Footprint Calculator, along with the implementation methodology and set of 

pertinent indicators, will be created and piloted by the partner universities. 

 

In the third phase, data collected from the survey will inform initiatives to foster 

sustainable learning. This will be complemented by a curriculum analysis to identify 

learning gaps and best practices, alongside co-creation workshops involving teachers, 

academic and industry experts, and practitioners to determine the requisite knowledge 

and skills for integrating sustainable practices into student curricula. In this phase, best 

practices identified in teaching and learning events will be transferred to the project 

partners. 
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In the fourth phase, data from the mobility survey will guide decision-making processes 

in enhancing and promoting sustainable mobility practices at individual campuses. Co2 

prediction software will also be used to simulate future scenarios that analyse and 

compare teaching methods and carbon footprint. During the fifth phase, the EFEU 

serious game and EFEU digital modules will be developed and piloted during the EFEU 

summer school, and their impact will be evaluated through the implementation of an 

impact study.  

 

Throughout the project, the transfer of learning activities will be encouraged to facilitate 

closer collaboration with project partners and nurture capacity-building among students 

and staff. Additionally, emphasis will be placed on dissemination activities to publicise 

the project outcomes and promote their potential use in academia and industry. 

 

2.2 General proceedings of the EFEU Team 

DHBW acts as Project Coordinator (PC), supervising the overall progress of the 

project. Its responsibilities include chairing the Steering Committee and consortium 

meetings; taking all actions to enable proper decision-making; supervising the 

consortium´s activities concerning administrative, financial, legal, and contractual 

aspects; monitoring the project planning and the delivery of project results; and 

submitting all required progress reports, deliverables and financial statements.  

 

A DHBW research assistant will support Project Management (PM). This individual will 

manage the Consortium activity concerning administrative, financial, legal, and 

contractual aspects; ensure the effective operation of the project, the project website, 

and project communication mechanisms; coordinate the organisation of the Steering 

Committee and Consortium meetings; manage the repository of project documentation 

(deliverables, task reports, minutes of meetings, publication, etc.); and upload relevant 

documents and information to the project platform. On a local basis, the other partners 

will also set up coordinated PM processes. 

 

The consortium intends to use MS Teams, which will be hosted by DHBW. An 

exclusive Team, “EFEU”, has been set up and will be used for regular meetings of the 

project core team and other planned or ad hoc meetings. DHBW will also provide a 
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secured project SharePoint. From the experience of former projects, social media—

e.g., WhatsApp—has proven valuable as an informal and ad hoc communication tool 

between project members. Therefore, it will be utilised throughout the project duration.  

 

A leader (s) has been designated for each WP. All project partners will support the 

WP leader and collaborate on each of the four content-related WPs 

• Work Package 1; Work Package Leader: DHBW 

• Work Package 2; Work Package Leader: Metropolia 

• Work Package 3; Work Package Leader: UPHF 

• Work Package 4; Work Package Leader: IPL 

• Work Package 5; Work Package Leader: DHBW AND UPHF 

 

The partners are aiming to distribute content-related workloads equally. Right from the 

beginning, all partners nominated/assigned sufficient staff, ensuring appropriate 

coverage of the expected workload. During implementation, the Project Core Team 

may vary from activity to activity, depending on individual expertise and the interest of 

the partners´ staff. Each partner is responsible for organising communication with local 

stakeholders and hosting or organising one physical transnational meeting and one 

multiplier event. 

 

Figure 2 shows the format of regular team meeting. 

 

 

Figure 2: Online delivery via MS Teams 
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2.3 Methodology of EFEU Work Package #2 

WP2's main objectives are to gather information about the actual carbon footprint of 

the university campuses and to assess staff and student awareness of sustainability 

themes. The results of these assessments will be used internally and disseminated 

externally. 

 

University campuses are complex systems that encompass a large number of 

educational and management activities. The EFEU project will focus on developing a 

carbon footprint calculation tool that meets the needs for the assessment of 

university campuses. Evaluating the carbon footprint is vital for universities 

committed to carbon emission reduction targets or carbon neutrality targets. The tool 

can be used to track changes in the carbon footprint of universities, and having such 

a tool in use is indispensable to reaching those targets. Information about which 

activities are responsible for elevated greenhouse gas emissions will supplement 

efforts for the other WPs.  

 

The EFEU survey aims to collectively evaluate sustainability awareness among 

students and staff. We seek not only to gauge awareness levels but also to engage 

students and staff in conceptualising and planning actionable steps to enhance 

campus sustainability, particularly in reducing carbon footprint. 

 

The survey results will serve as a foundation for subsequent Work Packages (WPs), 

guiding the planning and implementation of activities involving students and staff. By 

incorporating their input and participation, we aim to foster a sense of ownership and 

commitment towards sustainability initiatives across the campus community. 
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2.4 Aim and Methodology of EFEU Work Package #2 

2.4.1 Aim of EFEU Work Package #2 

The main objectives of WP are to gather information about the actual carbon footprint 

of the university campuses and to assess awareness of sustainability issues among 

staff and students. The results of these assessments will be used internally and 

disseminated externally. University campuses are complex systems that encompass a 

large number of educational and management activities.  

The EFEU project will focus on developing a carbon footprint calculation tool that meets 

the needs for the assessment of university campuses. Evaluating the carbon footprint 

is vital for universities committed to carbon emission reduction targets or carbon 

neutrality targets. The tool can be used to track changes in the carbon footprint of 

universities, and having such a tool in use is indispensable to reaching those targets. 

Information about which activities are responsible for more Green House Gases 

emissions will be used in the other WPs.  

EFEUs survey aims to assess the awareness of sustainability among student and staff 

in a co-operative way: we are interested not just in the awareness level, we want to 

involve students and staff in conceiving and planning actions, which can be 

implemented and used to improve the Carbon Footprint of the Campuses. Results of 

the Survey will be used in the following WPs, as a base to plan and implement activities 

with students and staff. 
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2.4.2 Methodology of Development of the EFEU Carbon Footprint Calculator 

WP2 begins with a review of the existing tools for calculating the carbon footprint, which 

are suitable for university campuses. The aim is to select and develop one standard 

tool for all project partners. The chosen tool should preferably be open-source and can 

be used by other universities outside the project consortium (Dissemination and 

replication). Together with the tool, a methodology to define the system´s boundaries 

will be established, and the collection and processing of data will provide carbon 

emission factors and reference values for the Countries/ Regions represented by the 

partners. Once the tool and the methodology are ready, partners will gather data about 

their University Campuses, ultimately aiming to calculate the carbon footprint of at least 

one Campus of each University. The calculation tool should be seen as a tracker 

through which each university can follow the development of carbon emissions in the 

future years, compare them with historical and reference values, and monitor the 

implementation of sustainability strategies and the progress of their climate targets and 

strategies. Results from the Carbon Footprint Assessment will be used to develop the 

content of the following WPs. 

The Carbon Footprint assessment tool will be tailored for university campuses, 

ensuring all relevant activities and processes are included and omitting information that 

is not important or non-critical. Sufficient knowledge of the current state of the carbon 

footprint of campuses and the ability to track changes in time is essential to implement 

carbon reduction policy and fulfil carbon neutrality targets successfully. Combining 

information about the carbon footprint of the Campuses with the outcomes of the 

sustainability awareness survey of staff and students will enable the choice of the most 

effective actions to improve the Carbon Footprint. It will also affect the design of the 

training programs in the following WPs. 
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3. State of the Art Review: Carbon Footprint Calculation in 

Universities 

3.1 Background 

Universities are the primary driver of knowledge creation and its dissemination in 

society, and thus, have a significant climate responsibility to educate the future 

generation and become the forerunners in transitioning to sustainable practices (Jain 

et al., 2017). More than one thousand universities worldwide have committed to the 

UN’s Race to Zero initiative to become carbon-neutral by 2050 (UNEP, 2021). Many 

higher education institutions in Europe, including the universities in Finland, have even 

more ambitious goals and aim to achieve net zero by 2030 (UNIFI, 2020). These 

commitments are essential as they can significantly impact other organisations and 

governments (Gomez et al., 2016). Furthermore, research and education-based 

organisations can act independently of national policies and mandates by 

implementing new technologies based on their research and encouraging climate-

friendly actions through education (Kiehle et al., 2023).   

 

Given the substantial number of students, staff, and infrastructure, universities are 

prominent in emitting greenhouse gases. So, to identify and implement emission 

reduction strategies, universities must first assess their current emissions. Carbon 

footprinting as an emissions accounting tool is gaining popularity. This is evident by 

the recent emergence of tools and frameworks developed to assist the calculation 

process of universities’ carbon footprints and the increasing number of universities that 

voluntarily publish their carbon footprint reports. Not only does carbon footprint 

assessment allow for the implementation of effective reduction strategies, but it also 

provides a baseline for monitoring the reduction progress and evaluating the success 

rate of the adopted strategies (Kiehle et al., 2023). 

 

Carbon footprint calculation tools and guidelines specific to universities are still in the 

early stages of their development. GHG Protocol is universities' most popular carbon 

footprint framework (Valls-Val and Bovea, 2021). However, the protocol, like many 

other adopted frameworks, is not tailored to the needs and requirements of higher 

education institutions. The unsuitability of adopted frameworks, the absence of a 

standardised university-specific framework and the diversity of calculation tools and 
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methodologies have made carbon accounting at universities quite challenging. This 

emphasises the need for tools and frameworks to standardise and operationalise the 

process of carbon footprint measurement at universities. 

 

This report aims to provide the basis for developing a standard carbon footprint 

calculation tool that meets the needs for assessing university campuses and reaching 

carbon neutrality. To achieve this, the applicability of existing tools and frameworks is 

assessed, and essential criteria for establishing boundaries and the critical 

determinants of the universities’ carbon footprint are evaluated. This report also 

identifies emission sources specific to the context of universities and analyses the 

extent to which they impact a university's carbon footprint. Finally, the report identifies 

universities’ best practices to help address the gaps in collecting and measuring the 

carbon footprint of universities. 

 

3.2 CF Calculation Tools and Frameworks  

3.2.1 Organisational CF Frameworks 

Green House Gas (GHG) Protocol and ISO 14064 are the most notable frameworks 

for measuring an organisation's CF. These guidelines have established the 

groundwork for quantifying organisations’ GHG impact and formed the basis for 

developing other carbon accounting guidelines. 

 

The GHG Protocol Corporate Standard, developed in 2004 by the World Resources 

Institute (WRI) and the World Business Council for Sustainable Development 

(WBCSD), offers a standardised approach to carbon accounting and reporting. It 

categorises emissions into three main categories. Scope 1 comprises direct emissions 

from sources owned or controlled by the organisation. Scope 2 emissions involve 

indirect emissions from the purchase of energy, and Scope 3 covers all other indirect 

emissions that occur in an organisation's value chain. Later, the GHG Protocol Value 

Chain Standard (2011) was released as an extension to the original standard to provide 

additional guidance to companies seeking to include their complete Scope of three 

emissions in their reports. 

 

ISO 14064 was released in 2006 as part of the ISO series of environmental 

management standards. It guides organisations on the principles and requirements for 
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assessing their GHG emissions. The standard offers further guidance on verification, 

data validation and external dissemination of the final results to ensure consistent 

external communication (ISO, 2006). It aims to guide governments and companies in 

measuring and controlling their emissions. 

 

The GHG Protocol and ISO 14064 are widely used by organisations worldwide to 

measure their carbon footprint. They both focus on the six GHGs outlined in the Kyoto 

Protocol and share similar approaches to boundary definition and emission 

quantification methodologies (Gao et al., 2014). However, because of the availability 

of several supplementary guidelines, the GHG Protocol offers a more transparent and 

operational method for selecting and collecting activity data and emission factors. As 

a result, it is the preferred approach for larger and more complex organisations (Gao 

et al., 2014). 

 

The GHG Protocol and, to some degree, ISO 14064 have laid the groundwork for 

developing and implementing other carbon accounting frameworks. The main reason 

for creating these guidelines is to address the limitations of the GHG protocol, 

particularly the absence of country and sector-specific emission sources and emission 

factors. Some examples of country-specific guidelines include DEFRA's Guidance 

(2009), used across the UK, and its French counterpart, Bilan Carbone. 

 

3.2.2 University-specific CF Frameworks 

There are currently no international frameworks for universities to assess their carbon 

footprint (Kiehle et al., 2023). This has resulted in a lack of clear guidance for 

universities on what to report and which methods to employ. However, in recent years, 

guidelines and methodologies specific to universities' needs and requirements for 

assessing their carbon emissions have emerged. 

 

The Standardised Carbon Emissions Framework (SCEF), aimed at universities and 

colleges in the UK, was published in late 2022 by The Alliance for Sustainability 

Leadership in Education. SCEF is currently the only standardised method for 

measuring university GHG emissions. The framework is based on the GHG Protocol, 

provides universities with guidance on setting boundaries, and offers detailed 

instructions on collecting data and calculating each emission. In addition, SCEF 
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interprets each emission category according to the GHG Protocol’s definitions, which 

are sometimes difficult to understand and may not apply to a university setting. 

However, the framework has not yet been adopted by many universities. The UK's 

Department of Education expects all higher education institutions to embrace it starting 

from the 2024-25 academic year. 

 

Cool Campus is a guide to help universities create climate action plans (Simpson, 

2009). It also provides some insights into how to calculate their carbon footprint. 

EUSTEP Guideline (Pires et al., 2022) offers a series of recommendations to 

universities on assessing and mitigating their ecological footprint. The guideline is 

based on the ecological footprint method and the UN’s Sustainable Development 

Goals (SDGs). In addition, it provides a series of recommendations on how to collect 

activity data for each emissions category. The guideline also offers mitigation 

measures and ranks them according to emission reduction potential and cost-

effectiveness. 

 

Finally, NTU’s Carbon Footprint Framework (Evers et al., 2022), published by Nanyang 

Technological University, presents a methodology that is also based on the GHG 

Protocol for measuring and reporting the carbon footprint of universities. The 

framework discourages spending-based data, arguing that it leads to less accurate 

results. Furthermore, the NTU framework provides a list of university-specific emission 

sources. In addition, to encourage the comprehensive inclusion of Scope three 

emissions, it suggests a transparency score that weighs how open and transparent 

universities are in reporting their emission data. 

 

3.2.3 CF Calculation Tools 

Over the past few years, several tools have been developed for calculating the carbon 

footprint of organisations (Valls-Val and Bovea, 2022). Carbon Fund Calculator, 

Carbon Footprint Calculator, Cool Climate Calculator, Simple Carbon Calculator, 

myclimate, and Terrapass Calculator are some notable tools that are specifically aimed 

at organisations. However, most of these tools are aimed at organisations and lack the 

capability to incorporate emission factors and emission sources that are specific to 

universities (Evers et al., 2022). At the time of writing this report, three university-

specific calculation tools exist. However, only two of them - Campus Carbon Calculator 
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and EUSTEPS’ University Footprint Calculator - are available to the public. This 

section of the report looks into these three calculators in more detail. 

 

Campus Carbon Calculator (CCC) was developed by the Clean Air-Cool Planet 

organisation in collaboration with the University of New Hampshire. The tool was an 

Excel-based spreadsheet and was available for free. CCC accounted for all three 

emission Scopes as it was based on the GHG Protocol. By 2017, more than 90% of 

universities and colleges in the US were using CCC to measure their GHG emissions 

(Santovito and Abiko, 2017). In 2018, however, CCC was discontinued and replaced 

by the subscription-based SIMAP tool. Both Campus Carbon Calculator and SIMAP 

can only be used by universities in the US as they only include emission factors specific 

to the region. Since 2020, SIMAP has also provided a version of the tool to Canadian 

universities, including Canada-based emission factors. 

 

Table 1: Analysis of existing carbon footprint calculators 

 

The EUSTEPs University Footprint Calculator was developed by four European 

universities and became available to the public in 2022. The tool is based on the 

ecological footprint methodology and includes emission categories such as energy 

use, food, cleaning services, travel and commuting. The EUSTEPS calculator is web-
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based and can be accessed for free on the website. However, it only provides emission 

factors for the countries that are members of the European Union. The calculator also 

allows for partial evaluation of a university’s emissions if data for all emission sources 

are unavailable. 

 

The next calculator is CO2UNV, which was recently introduced in an article by Valls-

Val and Bovea (2022) but is not publicly available. The Scope three emission sources 

included in the calculator were determined by the rate at which they are being reported 

by universities. Sources that were calculated and reported by more than 40 percent of 

universities are included in the tool and are as follows: water consumption, food 

consumption, electronic equipment, laboratory chemicals, commuting, business 

travels and waste. Moreover, it allows universities to add other emission sources 

excluded from the tool. The emission factors included in the tool are mainly from the 

Spanish government, as the tool is developed by a Spanish university. However, 

similar to emission sources, users are given the possibility to add their coefficients. 

Table 1 provides an overview of these tools in more detail. 

 

3.2.4 In Practice 

Studies show that most universities adopt the GHG Protocol as the basis for assessing 

their GHG impact on the environment (Valls-Val and Bovea, 2021; Robinson et al., 

2017). Out of the 25 universities studied by Valls-Val and Bovea (2021), 54% were 

using the GHG Protocol, followed by IPCC guidelines, which were used by 20%, and 

ISO 14064-1, which was adopted by 11% of the studied universities. An overview of 

recent reports by universities across Europe by the author showed similar results (see 

Figure 3). This is mainly due to the absence of an internationally recognised framework 

specific to universities (Helmers et al., 2021). Additionally, because of the inherent 

differences between higher education institutions and other industries, many 

universities only partially adopt the GHG Protocol (Valls-Val and Bovea, 2021). 
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Figure 3: Distribution of adopted frameworks among reviewed universities. 

 

Universities differ significantly when it comes to the tools they utilise to calculate their 

carbon footprint. The only exception is the US, where most universities employ the 

Campus Carbon Calculator (CCC) to calculate their emissions (Santovito and Abiko, 

2017). The majority of universities that publish their CF do not specify the calculation 

tool that was used. Among the ones who do, spreadsheets are still the most popular 

calculation tool (Valls-Val and Bovea, 2021). This is followed by some commercial tools 

that are not intended for the context of universities and LCA calculators, such as 

Umberto (Evers et al., 2022). This variation in the existing tools can be partially 

attributed to the lack of a standardised framework. Bailey and LaPoint (2016), who 

attempted to compare the CF of nine US universities that implemented the same 

calculation tool, had to normalise each university's scope, boundaries and emission 

sources. Another reason for the diversity of the calculation tools and the lack of a 

standard tool is explained by the absence of national policies and the lack of a 

comprehensive database of country-specific emission factors (Evers et al., 2022). 

 

3.3 Towards a Framework for University CF Calculation 

3.3.1 Scopes of Emission  

As mentioned earlier, due to the absence of university-specific standards, most 

universities adhere to the GHG Protocol for measuring their carbon footprint. The GHG 

Protocol defines the carbon footprint as the total amount of emissions an organisation 
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produces through its direct and indirect activities. The protocol breaks down the 

emissions generated by an organisation into three categories: 

Scope 1: All direct emissions that occur on-site and originate from sources owned or 

controlled by the organisation. Examples include emissions from the combustion of 

boilers, fuelling owned vehicles, and refrigerant leakage. 

Scope 2 Indirect emissions generated off the site, resulting from the purchase of 

electricity, heating, and steam. These emissions are treated differently from Scope 1 

emissions since they are not directly controlled by the organisation. 

Scope 3 All the other indirect emissions that occur off-site but result from activities that 

take place on-site. This category encompasses emissions from purchases of goods 

and services, transmission loss of utilities, waste generation, business travel, and 

commuting to and from the organisation. 

 

Figure 4: Scope of Emissions (WRI and WBCSD, 2011) 

 

According to most standards, such as the GHG Protocol, an organisation's GHG 

inventory is considered complete when Scope 1 and 2 emissions are accounted for. 

The methods and the requirements for including the first two Scopes are well-

documented and clearly defined within these references. However, they are less strict 

regarding including Scope 3 emissions, leading to many universities not reporting 

these emissions at all. According to a recent survey among over 550 universities, only 

half report their Scope 3 emissions (Times Higher Education, 2021). There is also a 

noticeable variation in the extent of Scope 3 emission coverages between universities 
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based on factors such as data availability, their level of expertise, and their previous 

experiences. 

 

This implies that the true impacts of universities on the climate are often not entirely 

known, particularly considering that Scope 3 emissions constitute approximately half 

of a university's carbon footprint (Valls-Val and Bovea, 2021; Helmers et al., 2021). 

This proportion is even higher among universities that have attempted to 

comprehensively measure their Scope 3 emissions. For example, Oxford University 

attributed 80% of its total carbon footprint to Scope 3 emissions (Oxford, 2022), while 

the University of Delft demonstrated that 82% originated from Scope 3 emissions 

(Herth and Blok, 2022). Therefore, it is crucial for universities aiming to achieve carbon 

neutrality and net-zero emissions in the future to monitor all three emission Scopes. 

 

3.3.2 Defining Boundaries  

Before universities begin calculating and reporting their carbon footprint, boundaries 

should be clearly defined. A clear definition of boundaries is important in guiding the 

data collection process and provides more meaningful results for the interested parties 

so that positive changes in emission reduction can be achieved. Furthermore, it can 

provide an avenue for an efficient and meaningful comparison of universities’ results. 

This is particularly significant since universities depend highly on case studies for 

measuring their carbon footprint, as there is no standardised framework for measuring 

the carbon footprint of universities. The most important boundaries that need to be 

established are geography (organisational boundary) and emission sources 

(operational boundary). The geographical boundary for a university can either be a 

single campus, a single building, or the whole university. The operational boundary 

determines primarily the inclusion of Scope 3 emission sources as both Scope 1 and 

Scope 2 are required to be included by the GHG Protocol (2004). Both boundaries are 

critically assessed later in this chapter. 

 

Other notable boundaries that should be established before measuring the university’s 

carbon footprint are time and gases (Santovito and Abiko, 2017). GHG inventories are 

often developed based on different time frames such as fiscal year, calendar year or, 

in the case of educational institutions, academic year. Establishing a common time 

boundary for universities is critical as they share a relatively similar timeline (Santovito 
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and Abiko, 2017). Commonly applied frameworks do not specify which timeframe to 

use, however, Valls-Val and Bovea (2021) recommend the use of a fiscal year since 

emission factors are published every year. 

 

Finally, concerning gases, IPCC has identified 18 that have a global warming potential, 

out of which the six gases of the Kyoto Protocol are used for carbon accounting by 

both the GHG Protocol and ISO 14064. These GHG gases are Carbon Dioxide, 

Methane, Nitrous Oxide, Hydrofluorocarbons, Perfluorocarbons, and Sulphur 

hexafluoride. 

 

3.3.3 Geographical Boundary: Campus, Building or the whole university? 

A review of various university carbon footprint reports revealed that the majority of 

institutions focused on analysing a single campus in their calculation, followed by the 

analysis of the whole university, with only 9 per cent examining emissions from a single 

university building (Valls-Val and Bovea, 2021). The argument for selecting a single 

campus for analysis is that campuses often act independently of each other. Therefore, 

examining each campus separately can lead to more meaningful results and 

consequently, better mitigation strategies and actions can be planned (Santovio and 

Abiko, 2017). These differences are particularly evident in the emission categories, 

such as commuting and purchased energy, which are highly dependent on the location 

of the campus. For instance, at the University of Talca, the campus with the highest 

carbon footprint per person had the most remote location among campuses and, as a 

result, had the highest rate of car commuters (Yañez et al., 2020). Similar results are 

seen at Metropolia University of Applied Sciences, where a noticeable difference was 

observed in the travel habits of students at each of the campuses (Ojala et al., 2022). 

Another advantage of choosing a campus rather than the whole university is that it 

improves the data collection process as administrative hierarchies match, and the 

overlap of responsibilities can be avoided (Santovio and Abiko, 2017). 

 

The selection of a single building or department for emissions analysis can also have 

its merits. A study at NTNU University (Larsen et al., 2013) analysed and compared 

emissions from each department and found a considerable difference between them. 

The medicine department’s share of carbon footprints per person was almost eight 

times higher than that of the social sciences. While both the engineering and the 
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medicine departments were responsible for an equally high share of the university's 

emissions, the reason behind their contribution was quite different. However, this 

approach requires more time and effort, and many universities do not have the data 

available for each of their buildings. The latter is also why many universities opt to 

measure their carbon footprint for the whole university instead (Valls-Val and Bovea, 

2021). 

 

3.3.4 Operational Boundary: Which emission sources should be included? 

Not only are Scope 1 and Scope 2 emissions clearly defined by the GHG Protocol, but 

they are also largely consistent across all sectors. Scope 1 emissions include the fuels 

consumed by university vehicles, as well as the combustion of natural gas in on-site 

boilers. Scope 2 emissions encompass all the electricity and heating purchased to 

meet the energy needs of the university campus. On the other hand, Scope 3 

emissions differ across sectors, and the frameworks commonly adopted by universities 

are not tailored to the university context. For instance, the GHG Protocol Corporate 

Standard (2011), which is frequently adopted by universities, divides Scope three 

emissions into 15 categories. Out of which, the downstream emissions (related to sold 

goods and services) do not apply to the product that a university sells. Therefore, 

universities only partially adopt the protocol and define their own boundaries regarding 

Scope 3 emissions (Kiehle et al., 2023). 

 

Given their significance, it is important to study and compare universities' approaches 

to measuring their carbon footprint. This section delves further into emissions to 

determine which sources are commonly reported and what their impacts are on a 

university's total carbon footprint. Furthermore, a critical assessment of reduction 

potentials and mitigation strategies, as well as data availability for each emission 

source, is conducted. Recent carbon footprint reports from several European 

universities were collected and analysed (See Table 2 for the full list of the analysed 

universities). 
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Table 2: Overview of the analysed CF reports 

 

3.3.5 Commonly Reported Emissions 

All reviewed universities have measured their Scope 3 emissions. However, the extent 

to which they are being reported varies significantly. Commuting and business travels 

were the only emission sources that were tracked unanimously but to a slightly different 

degree. Except for two universities that only reported the employees commuting 

emissions, all universities calculated both staff and student commuting. However, only 

half of them show the results separately for each category. Oxford University and the 

University of Manchester also reported students’ inter-term travels to their home 

country. For business travels, the approaches were slightly different. Three universities 

only reported air flights, while others measured other modes, such as cars and taxis. 

Furthermore, overnight hotel stays were measured by two universities. 

 

Emissions caused by generation and handling of waste was the third most reported 

category, with 14 out of 15 universities reporting it. Procurement of goods and materials 

was another popular category, while the extent to which they were reported varied 

significantly. IT and electronic equipment purchases were followed by paper and, lab 

and research emissions. Construction and maintenance were reported by 60% of the 
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universities. Emissions caused by food consumption are another emission category 

gaining attraction as universities realise its impact on the climate. This was followed by 

water, which was reported by six universities, while four tracked wastewater as well. 

 

Compared to categories such as commuting and waste, there were also other 

categories that were rarely reported. These categories include transmission and 

distribution loss of utilities, followed by logistics, which was reported by two of the 

universities. Furthermore, categories such as student inter-term travels, university 

investments, and student housing were reported by one university. 

 

 

Figure 5: Reporting rate of emission sources by the assessed universities 

 

These findings are in line with those from other similarly conducted studies. Valls-Val 

and Bovea (2021), who reviewed the carbon footprint of 26 universities from across 

the world, found commuting, waste, business travel, and consumption of paper and 

water to be the most reported Scope 3 emission sources. Furthermore, Kiehle et al. 

(2023) identified business travel and procurement as the most reported emission 

categories. 

 

 

3.3.6 Emission Sources with Largest Impact 

Few emission categories determine the overall carbon footprint of a university. 

Commuting, energy-related emissions (Scope 1 and 2) and procurement comprise 

over 90% of all GHG emissions. According to Valls-Val and Bovea (2021) and Helmers 
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et al. (2021), emissions from energy consumption followed by commuting have the 

most significant impact on the overall carbon footprint of universities. However, some 

articles analysed in these studies are over 10 years old. In addition, universities are 

shifting towards sustainable energy sources, which has lowered the energy share of 

their overall emissions. For instance, most universities in Finland purchase electricity 

that is 100 per cent from renewable energy sources.  

 

Furthermore, none of the analysed universities included monetary-based emissions 

from their purchases, which significantly under-represented their procurement impact. 

Therefore, while energy emissions are still a major contributor to the total carbon 

footprint of universities, they fell to the third spot after commuting and procurement 

based on the author’s analysis of recent university reports. 

 

Mobility-related emissions were the most significant contributor to the assessed 

universities’ total carbon footprint. The contribution range for commuting staff and 

students varied from 4 percent at Delft University, which is largely due to the 

prevalence of bike commuting, to as high as 84 percent at UCB Birkenfeld in Germany. 

Emissions from commuting are highly dependent on the availability of sustainable 

modes of transport and the provision of student housing on or near the campus. 

 

Figure 6: Contribution of emission sources to overall CF of universities 

 

Business travel, on average, accounted for over 11 percent of the universities’ total 

emissions. There also seems to be a heavy correlation between a higher education 

institution’s research portfolio and business travel emissions. For example, at KTH 
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University, a top research university, business travel accounted for 55 percent of its 

carbon footprint, making it the largest contributing factor. Although the inter-term travel 

of students to their home countries was measured only by two universities, it 

significantly impacted their CF (after procurement, inter-term travel was the second 

largest emitter at Oxford University). According to a recent report by the Royal 

Anniversary Trust (2023), international flights by students contribute to 12% of 

university emissions in the UK. 

 

Procurement was another major contributor to university emissions, however, there 

was a noticeable discrepancy between each university in the methods they use and 

emission sources they account for in their calculation. Universities that included 

monetary-based emissions in their calculations showed a significantly higher share of 

emissions than the rest that didn’t include or partially included them. For instance, 55% 

of Manchester University and 58% of NUI Galway emissions were procurement-

related, as they included all emissions from expenses in their final calculation. 

Purchases related to IT and Electronic equipment were found to have the most 

considerable impact in this category, followed by construction and maintenance and 

restaurant services. On the other hand, procurement of paper and office supplies 

accounts for less than 1 percent of university emissions. 

 

Compared to emissions from sources mentioned above, freshwater and wastewater, 

waste generation and transportation of goods have a very minimal impact on the total 

carbon footprint of universities. On average, these emissions contribute to less than 1 

percent of a university’s carbon footprint. While some references (EAUC, 2022; GHG 

Protocol, 2011) recommend excluding these marginal emissions (less than 1%), It is 

still important to note that some sources have a high reduction potential. 

 

 

3.3.7 Emission Sources with Highest Reduction Potential 

One aim of performing a carbon footprint calculation annually is to identify emission 

reductions and evaluate the impact of implemented mitigation measures. Some 

commonly applied reduction strategies include increasing the share of renewable 

energy sources, implementing energy-saving policies, renovating older buildings and 

reducing the opening hours to lower energy-related emissions. Encouraging 
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sustainable commuting, decreasing the number of working days, and replacing them 

with virtual meetings and online lectures were identified as effective in reducing travel-

related emissions. Other mitigation strategies worth noting are implementing greywater 

and rainwater in new buildings to reduce water emissions, incentivising waste 

prevention, and implementing environmentally friendly procurement policies. 

 

 

Table 3: Emission mitigation measures identified in the literature 

 

An overview of emission mitigation strategies in universities shows that some emission 

categories, such as energy use, food, waste, and commuting, have a higher potential 

for reduction than others. In recent years, energy-related emissions (Scope 1 and 2) 

have noticeably had the most significant reduction among universities. All reviewed 

universities that reported their year-by-year carbon footprint exhibited a reduction in 

energy emissions over time. This is primarily caused by the continued energy efficiency 

measures and the increasing use of renewable sources to generate heating and 

electricity. Commuting and other mobility-related emissions have a high reduction 

potential as well. Anglia Ruskin University reduced its carbon footprint by 76 tCO2e 

after implementing an online platform for students and staff to compete and win 
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vouchers based on their use of sustainable transportation modes (Royal Anniversary 

Trust, 2023). Another study estimated that a 33 per cent reduction in business travel 

combined with increased public transport use among students could reduce the 

sector’s carbon footprint by 9% (Royal Anniversary Trust, 2023). In addition, it was 

shown that implementing sustainable water and waste management practices can 

considerably lower emissions from those categories. However, less attention is paid to 

them because of their marginal impact on the overall carbon footprint. 

 

3.3.8 Ease of access to reliable data 

Data availability is one of the most prominent challenges universities faces when 

calculating their emissions and, therefore, is considered the main reason for excluding 

specific emission sources (Robinson et al., 2017). For some emission sources, 

physical data is, in most cases, available. These sources include Scope 1 and Scope 

2 emissions as well as waste and water consumption. On the other hand, acquiring 

reliable data for commuting is quite challenging, as it is highly dependent on the 

survey's quality, the year it was conducted, and its response rate. While all reviewed 

universities included commuting in their calculations, the response rate among 

students was between 2% and 9%. Furthermore, only two universities used a survey 

conducted in the same year. 

 

Procurement is another category that universities tend to struggle with during the data 

collection process. Purchased goods and services are highly dependent on the 

availability of supplier data, which is a very time-consuming process. Furthermore, 

suppliers are often hard to identify; if identified, they might not receive the information 

they seek (Robinson et al., 2017). That is why many universities depend on their 

expenditures to calculate emissions from purchasing goods. Although this 

methodology allows for more comprehensive tracking of procurement emissions, it has 

limitations, elevating the final result's uncertainty level. Basing emissions on 

expenditure implies that lower spending equals lower emissions. However, that is not 

always the case, as sustainable products are often more expensive. Furthermore, this 

method depends highly on how each university’s accounting system categorises them. 

A notable portion of a university's spending is often categorised in a way that does not 

convey what was included. Finally, it cannot account for emission reductions over time, 
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which is particularly significant for the renovation and construction of buildings (Herth 

and Blok, 2022). 

 

 

Table 4: Identified data management strategies for each emission category to 
enhance accessibility 
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4 An EFEU Tool For Carbon Footprint Measurement 

The EFEU Carbon Footprint Calculator is designed to cater to the unique requirements 

of universities´ administration by providing a streamlined approach to quantify their 

carbon footprint. Its principal aim is to empower academic professionals with a simple 

means of assessing their environmental impact and pinpointing avenues for emission 

reduction. By allowing seamless input of activity data, the calculator provides 

accessible and comparable results among universities from different European 

countries in both table and graph format. Its user-friendly features make it an essential 

resource for academic institutions committed to informed decisions for sustainability. 

 

The EFEU Calculator is developed as part of the EFEU (Emission Free European 

Universities) project - an ongoing project funded by the Erasmus + program and the 

German Academic Exchange Service (DAAD) and is carried out by a strategic 

partnership between four European universities: Baden-Württemberg Cooperative 

State University (DHBW) of Germany, the Polytechnic Institute of Leiria (IPL) of 

Portugal, Metropolia University of Applied Sciences of Finland, and the Polytechnic 

University of Hauts-de-France (UPHF) in France. The project's main objective is to 

reduce greenhouse gas emissions of European universities and to support them on 

their way to becoming carbon-neutral. 

 

4.1 Behind the Calculator - Approach 

Our approach in developing the EFEU Calculator was primarily based on the needs 

and requirements of universities identified in the previous chapter. Throughout our 

analysis, the most important criteria for the development of the tool were the 

conceptual design, emission categories that are most relevant to universities and the 

corresponding emission factors. During the design of the calculator, the following 

requirements were taken into consideration: 

 

● It should be based on the GHG Protocol, which is considered the most 

established and widely used carbon footprint framework among universities 

(see Table 2). 

● It should be user-friendly, especially given that the tool's primary users are 

academic staff who may not be familiar with advanced terminologies and 

technicalities related to carbon footprint assessment. 
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● It should feature a simple interface and be developed using software that is 

easily available and well-known to our target group (i.e., Microsoft Excel). 

● It should encompass all Scope 1 and Scope 2 emission sources, along with 

Scope 3 emissions most relevant to universities and having a significant impact 

on their total carbon footprint (more than 1%). Furthermore, the calculator 

should provide flexibility for users to input emission sources based on available 

data (e.g., both monetary and physical emission sources for procurement). 

● Emission factors incorporated into the tool should be country-based, recent, and 

sourced from trustworthy sources. 

● It should perform calculations automatically without requiring unnecessary 

information from the user and present the final results in both table and graphical 

formats. 

● It should offer users the option to calculate the carbon footprint of the entire 

university or a single campus. 

● It should include guidelines and explanations on how to use the calculator. 

 

Emission sources: The selection of emission sources to be incorporated into the 

calculator was based on a review and analysis of literature on the topic, as well as 

recent carbon footprint reports from various European universities (refer to Table 2). 

The criteria for including emission categories are as follows: 

 

● The extent to which they are considered and reported by universities. Emission 

sources that are rarely reported (by fewer than two universities) or not reported 

at all by any of the universities were excluded (see Figure 3). 

● The materiality of the emission sources, considering their impact on a 

university's total carbon footprint. Emission sources with minimal impact (less 

than 1% of the total carbon footprint) were excluded. 

● The reduction potential of emission sources and their relevance to the academic 

community (e.g., whether or not they can be reduced through measures taken 

by academic staff). 

● The availability of data was another deciding factor in determining which 

emission sources to include. 
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Emission Factors: As recommended by most CF standards, such as the GHG 

Protocol, to achieve better and more accurate results, emission factors should be 

calculated for the region where the university is located. Therefore, the EFs 

incorporated in the tool are country-specific and correspond to the four countries where 

the EFEU university partners are located (Finland, Germany, Portugal and France). 

These EFs come from official and government sources of each of the countries (Syke, 

2022; Ademe, 2021; UBA, 2022) as well as other international sources such as Defra 

(2022) and AIB (2022). 

 

For emission sources lacking an officially published list of corresponding EFs, The EFs 

were either calculated or other peer-reviewed journals were used. Given that many 

universities typically store only the amount spent on procurement data, monetary 

emission factors are also integrated into the tool. To achieve this, the Exiobase 3 

database, an environmentally extended multi-region input-output (EEMRIO) database, 

was selected. The complete list of emission factors used in the calculator, along with 

detailed explanations, can be found in Appendix 2 of this report and the 'Behind the 

Calculator' tab within the tool. 

 

4.2 Structure of the Calculator 

The EFEU Calculator is designed in Microsoft Excel, utilising a tool that is widely known 

and easily accessible to the public. The calculator is structured into various categories 

of input data, output data and information spreadsheets. The tabs requiring user input 

(input data) are colour-coded differently and are categorised based on emission 

categories. Additionally, at the top of each tab, there are guidelines providing 

assistance and explanations on how to use the calculator and fill in the required 

information. The output data are presented under the results tab where the outcome 

of the calculation is presented.  While the computations and emission factors are 

thoroughly explained in both the report and the calculator, they are discreetly hidden 

within the calculator's interface to enhance its ease of use. The full layout of the 

calculator can be found in Appendix 3. 

 

The EFEU Calculator collects general information about the university as well as data 

regarding the operations and services vital to the core activities of the higher education 

sector. These services and operations are often the major contributors to a university’s 
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emissions and are directly or indirectly controlled by the institution. The data that is 

collected by the EFEU calculator are as follows: 

 

• General Information about the university includes its name, country (for EFs), 

year of analysis, number of employees and students and whether the data is for 

the whole building or a campus. 

• Energy use for the operation of the university's infrastructure and facilities 

including electricity, heating, and hot water. 

• Business travel and accommodation 

• Commuting by both students and employees to and from the university, which 

is highly dependent on the available modes of transport. 

• Procurement of key materials, equipment, and services for the university. 

• Waste generated on the university premises. 

 

 

Figure 7: Overview of an input spreadsheet 
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After calculating the university’s carbon footprint, the EFEU calculator presents the 

results in both tabular and graphical formats (Figure 10). In addition to the university's 

annual carbon footprint, the calculator also provides carbon intensity metrics per 

surface area, per student, and per employee, facilitating a more effective comparison 

of results across universities. 
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5 Results from the piloting of the tool 

Following the completion of the EFEU calculator's development, a decision was made 

to initiate a piloting phase aimed at assessing its practicality and accuracy. This phase 

specifically focused on testing the tool's capability to accurately calculate the carbon 

footprint of university campuses associated with the EFEU project. The overarching 

goal was not only to confirm the applicability of the tool in a real-world context but also 

to pinpoint any challenges that academic staff might encounter during the data 

collection and calculation process. 

 

5.1 Case studies 

Metropolia University of Applied Sciences is a Finnish higher education institution with 

16,400 students and 920 staff members, consisting of four campuses. Myllypuro 

Campus, the largest campus of the university, was selected as one of the four case 

studies for piloting the tool. The campus was finished in 2019 and has around 6000 

registered students and 500 staff members. The campus houses the faculty of 

Healthcare and Wellbeing as well as the faculty of Construction, and Facility and 

Building services. Metropolia aims for carbon neutrality by 2030 and has been 

measuring its carbon footprint since 2021. 

 

The Baden-Wuerttemberg Cooperative State University (Duale Hochschule Baden-

Württemberg/DHBW) was founded in 2009 and is located in different cities of Baden-

Wuerttemberg in Germany. The university is mandated by law to become carbon-

neutral by 2040. However, they have only recently adopted a sustainability strategy, 

and to date, they haven’t measured and reported their carbon footprint. The DHBW 

Stuttgart Campus consists of three faculties (Management & Economics, Engineering 

and Social Work) and has around 7600 enrolled students and 460 full-time employees. 

The technical faculty of DHBW Stuttgart, with approx.100 full-time employees (FTEs) 

and 1790 enrolled students, was used as the case study. 

 

The Polytechnic of Leiria (IPL) is a Portuguese higher education institution located in 

the western region of Portugal. It has five faculties and accommodates 13,000 

registered students and 1,600 employees. 
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Finally, the Polytechnic University of Hauts-de-France (Université Polytechnique 

Hauts-de-France: UPHF) is a French higher education institution in Valenciennes. It 

was established in 1964, and its Le Mont Houy Campus accommodates around 11000 

registered students and over 1200 full-time employees.  

 

5.2 Data collection 

The data collection for Metropolia was a comparatively smooth process as they have 

consistently measured and reported their carbon footprint since 2021. Additionally, the 

university has a dedicated department specifically tasked with managing this 

responsibility. This organisational structure facilitated identifying where to access and 

gather the required activity data. However, it's important to note that Metropolia's 

carbon footprint measurement is conducted for the entire university. Consequently, 

most of the stored and collected activity data pertained to the university as a whole. 

Only information related to the energy usage of individual buildings and the generated 

waste was available separately for each campus. 

 

To compensate for the lack of campus-specific data in certain areas, estimations were 

made based on various criteria. For instance, data for activities like cleaning services 

were estimated as a percentage of the total based on gross area. Similarly, estimations 

were made using the number of students and employees for activities such as 

commuting and procurement. It is crucial to acknowledge that such estimations have 

their limitations. For example, in the case of mobility, the location of the campus plays 

a significant role in determining the mode of transportation used by students and 

employees for their daily commute. 

 

DHBW Stuttgart, on the other hand, encountered numerous challenges during their 

data collection process. Unlike Metropolia, DHBW lacks a dedicated climate protection 

or sustainability manager, leading to difficulties in effectively coordinating the data 

collection. The most challenging aspect was locating the precise information required 

to complete the calculator. Due to the lack of dedicated personnel, this information is 

not actively monitored, and therefore, finding the right person to contact was a very 

time-consuming process. Even after finding and contacting them, most were reluctant 

to respond or cooperate as they were not obligated to do so. 
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The absence of a regulated data processing system, combined with data confined to 

the accounting department, added further complexity.  

 

The facility and asset-related data such as energy use, waste generation, furniture and 

cleaning services were the easiest to collect and were retrieved from the Buildings and 

Assets department of Baden-Württemberg. For the commuting data, the latest survey 

conducted in 2018 is used, and it only includes the commuting data of students. For 

business travel, the available data were for the whole university, which made it hard to 

measure the extent to which they are attributed to the technical faculty. Collecting the 

information related to procurement was the most time-consuming as each emission 

category had to be collected from a different source, which led to a partial 

measurement of its emissions.   

 

Similarly, the Polytechnic of Leiria encountered challenges while collecting activity 

data. A substantial portion of the required data was unavailable, as they are managed 

by a separate state office and not shared with the university group. Moreover, 

significant variations in data availability across different sectors and services within the 

university hindered the creation of a comprehensive and standardised dataset for 

carbon footprint measurement. For example, electronic waste and discarded IT 

equipment are not quantitatively recorded but only booked from the inventory. 

Furthermore, the university has not collected any data on the commuting patterns of 

their students and employees, and information on purchases is notably limited. 

 

UPHF did not face any of the challenges encountered by the Polytechnic of Leiria or 

the DHBW, as they have a sustainability office responsible for gathering and 

processing the data required to measure the carbon footprint of their university 

campuses. All the required data for the piloting phase were retrieved from this office. 

One notable problem was the data related to commuting. The collected data did not 

differentiate between the commuting habits of employees and those of the students.  

 

  



   

39 

5.3 Carbon Footprint (CF) Results 

After the data were collected, processed, and refined for each case study, the data 

were introduced into the EFEU calculator. In general, the results show the significant 

impact of energy use and commuting on the total carbon footprint of the university 

campuses (see Figure 8). Furthermore, it can be seen from the results that the 

emissions from purchases are also of great significance, especially when they are fully 

accounted for. Due to the size differences among the campuses, a considerable 

variation in the total carbon footprint can be observed, making it challenging to 

compare the final results. However, comparing the carbon intensity results by the 

number of users or surface area reveals a more comparable outcome (see Figure 9). 

The only notable difference is the University of Leiria, which shows a much smaller 

amount that can be attributed to missing both commuting and procurement results. 

 

 

Figure 8: Carbon Footprint results of the piloting phase (t Co2e)  
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Figure 9: Carbon intensity results of the piloting phase (t CO2e)  

 

The results from Metropolia show that, by far, the largest contributor to its total carbon 

footprint is commuting, followed by procurement and energy use. To check the tool's 

accuracy, the results were compared with the CF report that the university published; 

the total CF measured by the EFEU calculator is around 20% lower. There are two 

reasons for this: first, the construction-related emissions, which are not included in the 

EFEU calculator and second, the procurement, which only considers purchases 

related to education and research (e.g. administrative and security costs were not 

included in the calculator). However, the results are almost identical when looking at 

the other categories, such as commuting, energy use and business travel. 

 

 

Figure 10: Carbon footprint results of Metropolia Myllypuro Campus 
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For DHBW, commuting and energy use, with around 38 percent, are the largest 

emitters of carbon footprint, followed by procurement, which contributes to 22 percent 

of their total CF. However, as mentioned earlier, data related to the community habits 

of employees were missing, which, if included, would have even further increased its 

share of emissions. Emissions caused by the purchase of IT equipment and services 

were by far the most significant procurement-related emissions. On the other hand, 

paper purchases and waste had a minimal impact on their total CF.  

 

 

Figure 11: Carbon footprint results of DHBW Stuttgart’s Technical Faculty 

 

The results from UPHF also indicate that commuting is the primary contributing factor 

to their overall carbon footprint. This is followed by energy use, which is mainly due 

to the use of natural gas as the main source of energy. For Leiria, energy use was 

the predominant contributor to their carbon footprint. However, their calculation does 

not include commuting as they did not conduct a mobility survey for the year of 

analysis, and their procurement data is not complete due to the problems mentioned 

in the previous section. 
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Figure 12: Carbon footprint results of UPHF Le Mont Houy 

 

 

Figure 13: Carbon footprint results of Polytechnic of Leiria 
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6 Discussion and Recommendations on Data Management 

The results from the piloting phase demonstrate the critical importance of proper data 

management for universities and academic staff in accurately measuring their carbon 

footprint. First, the responsibilities for data gathering should be clearly defined. The 

type of data, particularly those crucial for their CF calculation, should be identified, 

and the calculator results should be systematically utilised to help universities 

achieve their carbon-neutral goals. The identified recommendations are as follows: 

 

● Coordination and Leadership Support: Ensure that data collection and 

analysis are coordinated by a dedicated team, with strong support from the 

university's leadership, to enhance efficiency and reliability. The results from 

the piloting of the tool showed that the universities with a centralised and 

dedicated team had a much easier job collecting and measuring their carbon 

footprint.  

 

● Awareness and Engagement: Increase awareness among administrative and 

management staff about the calculator's purpose. Insights from pilot 

universities suggest that well-informed and engaged staff contribute more 

actively. Consider sending a general email from university leadership or 

authorised sustainability office members before data collection to underscore 

the importance of collaboration. 

 

● Better Data Categorisation: Ensure the data is collected and categorised by 

the campus rather than by the university. Most of the universities studied in 

this report, and those used for piloting the EFEU Calculator categorise their 

data for the whole university. However, campuses have different 

characteristics based on their type of studies and geographical location.  

 

● Streamlined Communication: Facilitate communication between university 

leadership and relevant administrative and management staff to emphasise 

the importance of their collaboration in the data collection process. This helps 

create a shared sense of responsibility and engagement.  
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7 Conclusion 

This report addressed the shortcomings of current approaches to assessing 

universities' carbon footprints. The absence of a standardised university-specific 

framework has led to the use of various calculation methodologies, boundaries, 

emission factors, and inventories by universities. Consequently, tracking performance, 

comparing results, and achieving verifiable net-zero emissions have become 

challenging. 

 

First, a review of existing carbon footprint frameworks and calculation tools was 

conducted to assess their applicability and weigh their benefits and limitations. By 

analysing recent carbon footprint reports and the literature, we identified emission 

sources crucial for determining the carbon footprint of universities. We then evaluated 

their impact and capacity for reduction. Finally, we examined and presented best 

practices for data management and collection in the university context. The outcome 

of this analysis was utilised to develop a transparent and effective carbon accounting 

tool capable of tracking university emissions and producing comparable results. 

 

A pilot phase was conducted to validate the EFEU Calculator and identify potential 

challenges encountered by academic staff in assessing their campus/department's 

environmental impact. The calculation results underscored the significant impact of 

commuting, procurement, and energy use on the total carbon footprint of the university. 

These aspects warrant further attention, particularly since they can be significantly 

influenced by the actions of academic staff. Additionally, the pilot phase revealed 

challenges in collecting activity data for carbon footprint calculation, particularly in 

cases where universities lack dedicated personnel for sustainable management. 

 

Subsequently, the report utilised the insights gained from the tool's pilot phase to 

provide recommendations for universities looking to measure their emissions. These 

recommendations are categorised into three groups: defining responsibilities for data 

gathering, identifying crucial data for collection, and systematically utilising calculator 

results to assist universities in achieving their carbon-neutral goal. 
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Detailed list of emission factors incorporated 

in the EFEU Calculator 
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