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The aim of this master thesis was to conduct a carbon footprint assessment of FEV 

Consulting at various sites. In total, six sites were assessed located in Germany, Spain, 

United Arab Emirates, and the United States of America. Carbon footprint assessment 

followed guidance from the GHG Protocol and ISO Standards, specifically ISO 14064. 

Emission factor databases were used specific to geographic region and, when not available, 

global factors were used.  

Data collection was done through business records, calculations, estimates, and employee 

surveys. Only scope categories where data availability and quality were achievable were 

included in the carbon footprint assessment. Some scope categories were applicable to all 

consulting sites, but some were not. The thesis report thoroughly explains applicability, 

availability, and results. The total carbon footprint of FEV Consulting, for the six sites 

assessed, was 692.58 tonnes CO2e. It was found that the biggest emission source of the 

overall organization for 2022 was employee commuting. 

Opportunities for emission reduction were identified for the top five highest emission 

sources, including employee commuting, energy consumption, and business travel. FEV 

Consulting can reduce emissions by promoting and rewarding environmentally friendly 

modes of transportation for commuting, working with suppliers that can aid in supplying 

necessary information to make environmentally conscious travel choices, and switching to 

renewable sources of energy. 

Opportunities of improvement were also identified on an organizational level to promote 

sustainability and carbon footprint reduction to FEV Consulting employees. Moreover, 

suggestion to increase organizational capabilities was discussed. Additionally, opportunities 

for improvement to tools and software that could ease the carbon footprint assessment 

process including higher quality inventory data. 

A comparison was made to a previous carbon footprint assessment conducted for the German 

sites for 2019 and 2020. In spite of having an increase in number of employees year to year, 

FEV Consulting continues to work on reduction of their carbon footprint. More opportunity 

exists to implement these improvements across all sites of FEV Consulting including 

transitioning all sites to source energy from renewable sources and transitioning their full 

vehicle fleet to hybrid and/or electric vehicles.   
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1  Introduction 

Climate change is considered as one of the biggest problems facing our world and 

threatening ecosystems and resources currently and for generations to come. Atmospheric 

temperatures have been increasing since the late 18th century due to the industrial revolution, 

the invention of technology and discovery of energy sources such as coal and petroleum 

(World Economic Forum, 2021; The Editors of Encyclopaedia Britannica, 2022). An 

average increase of 1.1 degrees Celsius has been seen since 1880 with an expected increase 

of 1.5 – 2.0 degrees Celsius in the next decades leading up to the year 2100 per the 

Intergovernmental Panel on Climate Change (Intergovernmental Panel on Climate Change, 

2018). Though there is a natural increase in atmospheric temperatures that occurs through 

the years, it is evident that human activities are the primary cause of climate change (NASA, 

2022). Since the industrial revolution, many developments to transform to new ways of 

working and maintaining a continuously growing population has led to an increase in 

resource use and more efficient production of goods as well as more rapid communication 

and travel (World Economic Forum, 2021; The Editors of Encyclopaedia Britannica, 2022). 

Though these developments have led to remarkable discoveries and advancements to science 

and human life, the lifestyles that the industrial revolution has accustomed humans to have 

led to increases in greenhouse gases emitted to the atmosphere and, consequently, climate 

change.  

It is important to avoid and stay under a 1.5 - 2.0-degree Celsius increase in atmospheric 

temperatures because even a 1.0-2.0-degree change is enough to cause significant geological 

changes such as droughts, wildfires, volcanic eruptions, and other weather-related 

extremities (Hoegh-Guldberg, et al., 2018; Berger, 2006).   

Human activities leading to increase in greenhouse gas emissions to the atmosphere include 

a vast variety of factors. Additionally, companies play an important role in mitigating GHG 

emissions. The aim of this master thesis is to analyze some of these factors from day-to-day 

activities performed by workers of the firm, FEV Consulting. FEV Consulting operates 

under FEV Group GmbH and is a global company that specializes in vehicle development, 

powertrain development and electrification, intelligent mobility and software, software and 

testing solutions, and consulting (FEV Consulting, 2022). FEV Consulting’s headquarters 
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are located in Aachen, Germany and its operating facilities and tech centers are located 

around the globe. The aim of this master thesis is to assess the global carbon footprint of 

FEV Consulting operations by identifying Scope 1, 2, and 3 emissions using internally 

developed tools that will be improved, updated, and leveraged. Various operating facilities 

and locations of FEV Consulting will be analyzed, data will be collected, and strategies to 

reduce carbon footprint will be elaborated.  

With the European Green Deal’s aims to achieve carbon neutrality by the year 2050 and a 

55% reduction in greenhouse gas emissions by the year 2030 (The European Parliament and 

the Council of the European Union, 2021; European Commission, 2022), different 

businesses are looking for ways to help meet these targets. Additionally, the European 

Climate Law has set legislation of climate neutrality for Europe’s economy by the year 2050 

(The European Parliament and the Council of the European Union, 2021; European 

Commission, 2022). Moreover, the Corporate Social Responsibility (CSR) Directive has 

been set forth in the European Green New Deal for businesses to provide quality and 

transparent data on relevant CSR information (Federal Ministry of Labour and Social 

Affairs, 2022; Commission of the European Communities, 2021). Additionally, countries 

where FEV Consulting operates such as Germany, Spain, the United States of America and 

United Arab Emirates have signed the Paris Agreement, which goes hand-in-hand with 

IPCC’s goal of not exceeding 1.5-degree Celsius increase in atmospheric temperatures 

(United Nations Climate Change, 2023). To meet these goals and regulations, analyzing and 

determining FEV’s consulting business carbon footprint and identifying opportunities for 

improvement to reduce such footprint is not only necessary but crucial. Carbon footprint 

reduction is one way to help mitigate climate change impacts which is a commitment many 

businesses are making for the coming years.  

Drivers for GHG emission reduction do not only include laws and regulations set by the 

European Union and internationally, but they are also FEV Consulting’s own commitment 

to addressing climate change impacts and ensuring a cleaner planet is left for future 

generations. FEV Consulting’s future plans include exploring the possibility to join the 

Science Based Targets Initiative, SBTi and continue to drive sustainability within its 

business.  

The objective of this thesis is to perform carbon footprint calculations of FEV’s Consulting 

business. Moreover, existing tools that FEV Consulting has developed and used to determine 
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Scope 1, 2, and 3 emissions will be analyzed and improved for leveraging opportunities and 

continued use throughout FEV Consulting’s operations. When performing carbon footprint 

calculations, it is important to understand data availability and data quality to determine 

needs for monitoring, opportunities for standardization and digitalization of data collection 

and emissions calculations. Identifying data needs will help identify how to improve data 

maturity. With this aim, the research questions that this thesis will answer are: 

1. What is the carbon footprint of FEV Consulting and what are the opportunities for 

carbon footprint reduction? 

2. How can carbon footprint analysis at FEV Consulting be standardized and 

digitalized? 

3. What synergies and collaborations need to be created to help Scope 3 emission 

monitoring and analysis? 

4. How does a structured approach look like to continuously track and analyze carbon 

footprint at FEV Consulting? 

Limitations that exist in performing carbon footprint calculations will be dependent on 

availability and quality of data. This thesis will explore work that has been done before by 

FEV Consulting from a carbon footprint analysis standpoint as well as the challenges that 

have been faced in performing this work with an aim of solving some of these challenges 

through this thesis work. 

To aid with data analysis from accounting and reporting of greenhouse gas emissions, 

guidance from the Greenhouse Gas Protocol will be used as a reference. The Greenhouse 

Gas Protocol provides guidance on accounting and reporting of greenhouse gas emissions. 

Data quality is based on relevance of greenhouse gas emission data to decision-making of 

the organization(s), completeness of sources of emissions and activities within determined 

boundaries to avoid underestimation, consistency of collection methods to make results 

comparable over time, transparency and accuracy of data, references, and assumptions made 

(World Resources Institute, 2004). Additionally, ISO 14064 series and ISO 14067 standards 

developed by the International Organization for Standardization, and which specify guidance 

for organizations on quality enhancement of greenhouse gases inventory quantification, 

reporting, and verification as well as carbon footprint development, will also be used 

(International Organization for Standardization, 2018a). ISO standards also aid in 
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identifying opportunities for emission reduction and emission management which, in turn, 

help organizations create a holistic approach to their corporate sustainability strategies.  

The structure of this thesis will be divided into theoretical explanation of carbon footprint, 

research methodology used and typical approaches to carbon footprint analysis in consulting 

companies, goal and scope definition for FEV Consulting and system boundaries, carbon 

footprint inventory assessment and results interpretation, suggestion to standardize the 

analysis for future years as well as recommendations for carbon footprint reduction and data 

gathering. Finally, the discussion and conclusion sections of this thesis will include 

suggestions for further work.  
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2  Research Methodology and Approach 

Greenhouse gases are generated both naturally and human induced or, in other words, 

anthropogenically. The term anthropogenic climate change refers to the impact on our 

planet’s climate due to human activities (Energy Education, 2015). When greenhouse gases 

are naturally occurring, they create a process called the greenhouse effect which is both 

natural and necessary for the planet (United States Environmental Protection Agency, 2022). 

However, when human induced greenhouse gases are produced, they cause an 

overaccumulation in the earth’s atmosphere which result in the earth absorbing and trapping 

sunlight, as opposed to reflecting it back to space, creating an imbalance of energy within 

the earth and warming up the earth more than it otherwise would (United States 

Environmental Protection Agency, 2022). Industry plays an important role in anthropogenic 

climate change with the amount of fossil fuels that are burned and land changes from 

deforestation to build agricultural and industrial land (Energy Education, 2015). Burning of 

fossil fuels produce greenhouse gas emissions that, ultimately, lead to anthropogenic climate 

change in the form of global warming and high level sea rise, among other extreme weather 

conditions (Energy Education, 2015). 

Carbon footprint mostly refers to the amount of CO2, carbon dioxide, that is emitted through 

activities performed by individuals, products, services or entities and is expressed in mass 

of CO2e, carbon dioxide equivalent. Some analyses of carbon footprint also include 

emissions from other greenhouse gases including methane (CH4), nitrous oxide (N2O), 

hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride (SF6) 

(World Resources Institute, 2004; Selin, 2022). When other greenhouse gas emissions are 

taken into consideration for carbon footprint calculations, they are converted into CO2e 

emissions by multiplying the mass emissions of each greenhouse gas by their corresponding 

Global Warming Potential, GWP, factor (World Resources Institute, 2004). Global Warming 

Potential factors can be found in the Greenhouse Gas Protocol and reports from the 

Intergovernmental Panel on Climate Change, IPCC, website. An entity can be an 

organization, a household, a building, a country, etc. and is defined by the individual 

performing carbon footprint analyses. Other terms that can be used per ISO Standard 14064 

Part 1 are: firm, corporation, enterprise, authority, institution, or company (International 

Organization for Standardization, 2018a).   
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Of all greenhouse gases, carbon dioxide is the main greenhouse gas contributing to climate 

change not only because of its warming effect on the planet but also because of its persistence 

in the atmosphere, between 300 and 1,000 years (Buis, 2019). The second greenhouse gas 

that contributes the most to climate change is methane due having 25-28 times higher global 

warming potential in 100 years although being less persistent in the atmosphere, between 9 

and 12 years (Greenhouse Gas Protocol, 2013; International Energy Agency, 2022). Carbon 

footprint calculations are made from accounting for direct and indirect greenhouse gas 

emissions per definitions stated in the Greenhouse Gas Protocol and ISO standards.  

Assessment approaches differ based whether an individual, a product, a service or an entity, 

as described above, are being studied. However, all assessments follow the following general 

steps: 

1. Setting goal and scope 

2. Inventory analysis 

3. Impact assessment 

4. Interpretation of results (International Organization for Standardization, 2018b)  

2.1  Setting goal and scope 

The goal of conducting a carbon footprint assessment is to understand the potential global 

warming contribution of the individual, product, service or entity. The goal should clearly 

specify the intention of carrying out the assessment as well as audience and communication 

of the assessment (International Organization for Standardization, 2018b). 

The scope of the assessment should clearly state the system being studied, functional unit, 

system boundaries to determine process units that will be included in the assessment, data to 

be included over which the organization has economic or operational control as well as 

quality and timeline of data (International Organization for Standardization, 2018b). 

According to ISO 14067, system boundary and data to be included in the study must equate 

to at least 80% of the carbon footprint of the system in study. Additional items that must be 

included in the scope are assumptions and allocation procedures, methods to address any 

issues, and limitations of the assessment (International Organization for Standardization, 

2018b). 
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2.2  Inventory analysis 

According to ISO 14067, inventory of data should include qualitative and quantitative data 

related to the system of study. This consists of relevant direct and indirect emissions 

generated by the organization from energy, transportation, products used, and other sources 

as well as emission removals or sinks (International Organization for Standardization, 

2018a). Emissions inventory is divided into three different categories which account for 

greenhouse gas emissions generated by different activities within the organization. These 

categories are known as Scope 1, Scope 2, and Scope 3 emissions (World Resources 

Institute, 2004). Additionally, a base year must be chosen, and data acquired for comparison 

and improvement monitoring. Information management must be created in the organization 

to ensure consistency, accurate, and completeness of inventory data and to aid with future 

routine analysis (International Organization for Standardization, 2018a). 

The next sections will define direct and indirect greenhouse gas emissions as categorized 

through Scope 1, 2, and 3 per the Greenhouse Gas (GHG) Protocol with examples. 

2.2.1  Scope 1 emissions definition 

Scope 1 emissions include the emissions produced directly by an entity. In other words, 

ownership of the source of these emissions belongs to the entity. These emissions include 

those generated by: 

 Physical assets such as buildings and vehicles.  

 Direct generation of electricity, heat or steam.  

 Assets producing chemicals such as cement or aluminum.  

 Transportation of goods through company owned mobility devices.  

 By fugitive emissions from physical assets owned by the company (World Resources 

Institute, 2004).  

These emissions are also referred to direct emissions reported by the entity and are separated 

into stationary combustion, fugitive, mobile combustion, and process emissions (Green 

World Wide, 2021; World Resources Institute, 2004).  
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2.2.2  Scope 2 emissions definition 

Scope 2 emissions include those emissions that are indirectly produced by the entity but that 

result from the entity’s activities or operations specifically regarding energy usage. These 

emissions include those associated with use of electricity, heat, steam and cooling (European 

Commission, 2022). Indirect emissions in Scope 2 means that any emissions generated from 

the distribution of energy are not reported by the entity since the assets for generating this 

energy are not owned or controlled by the entity (World Resources Institute, 2004). 

2.2.3  Scope 3 emissions definition 

Scope 3 emissions include those emissions that are indirectly produced by the entity across 

its value chain and, often, are produced upstream and downstream of the main operations 

(Green World Wide, 2021). These emissions are the most difficult to track if the entity’s 

value chain involves several different entities or organizations. Because of this, these 

emissions are tougher to influence by the entity (European Commission, 2022). 

These Scope 3 emissions are divided into different categories: 

 3.1 category refers to emissions generated by the purchase of goods and services. 

 3.2 category refers to emissions generated by the purchase of capital goods. 

 3.3 category refers to emissions generated by other fuel and energy-based activities 

that are not already included in Scope 2. 

 3.4 category refers to emissions generated by transportation and distribution of 

upstream services or products. 

 3.5 category refers to emissions generated by waste produced in the operating 

facilities. 

 3.6 category refers to emissions generated by employees’ business travel. 

 3.7 category refers to emissions generated by employees’ commuting practices. 

 3.8 category refers to emissions generated by upstream assets leased by the reporting 

company. 
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 3.9 category refers to emissions generated by transportation and distribution going 

downstream of the chain (i.e., products sold by the reporting company). 

 3.10 category refers to emissions generated by any processing of products sold. 

 3.11 category refers to the emissions generated by the use phase of any product sold. 

 3.12 category refers to the emissions generated by the treatment of products sold to 

users at the products’ end of life. 

 3.13 category refers to emissions generated by downstream assets leased by the 

company (World Resources Institute, 2013) 

According to the GHG Protocol, a full life cycle assessment of all activities is not necessary 

to account for Scope 3 emissions as long as those activities that emit the most greenhouse 

gas emission and that are considered important to stakeholders are accounted for (World 

Resources Institute, 2004). Most companies may decide to report those indirect greenhouse 

gas emissions that are significant to the companies’ strategies and goals, for which reliable 

data exists, and/or for which quality data is available (World Resources Institute, 2004). 

Additionally, companies must include indirect emissions that are compliance-driven 

(International Organization for Standardization, 2018a). Because of the differences in 

activities companies choose to report in Scope 3, a fair comparison between companies in 

this category is difficult to make (World Resources Institute, 2004).  

Understanding ownership and control of assets is crucial to entities for avoiding double 

counting of emissions in any one scope. However, it is also important to distinguish reporting 

of equivalent emissions in different scopes for different entities so that emissions get 

accounted for correspondingly and that opportunities for improvement are identified for the 

different entities (World Resources Institute, 2004). For example, emissions associated with 

energy supply belong in Scope 1 for a power plant while the same emissions belong in Scope 

2 or 3 for the entity being supplied this energy (World Resources Institute, 2004). 

2.3  Impact assessment 

The impact assessment stage refers to the calculation results of the potential significance of 

the environmental impacts that the system in study has in the environment (International 
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Organization for Standardization, 2018a). In the case of carbon footprint assessments, an 

impact category relevant to the results is damage to natural ecosystems and climate change 

measured in mass of CO2e. However, other units of measure in which results could be 

presented can represent different impact categories as determined in the assessment; for 

example, damage to human health with number or frequency of disease incidents or deaths 

as unit of measure, eutrophication with moles of Nitrogen-equivalent, among others. This 

stage helps determine indicators that can be used by the organization to track and monitor 

their impacts to the environment current and in the future (Ecochain, 2022). These impact 

categories can also help organizations set key performance indicators, KPIs, for continued 

monitoring and improvement of impacts (Ecochain, 2022).  

2.4  Interpretation of results 

Interpretation of results in a carbon footprint analysis includes different checks for 

completeness, consistency, and sensitivity. Completeness refers to ensuring all data pertinent 

to the study is included in the assessment and explanation for any exclusions is given. 

Consistency refers to consistency in methodologies so that the assessment can have fair 

comparison to data over time (World Resources Institute, 2004). Finally, sensitivity refers 

to an analysis made for identifying assumptions in the study that have the potential of 

changing over time and whether these changes could affect the results significantly 

(International Organization for Standardization, 2019). 

In this stage of the study, conclusions are made about the environmental impacts of the 

system studied as well as recommendations for improvement (International Organization for 

Standardization, 2018b).  

2.5  Data quality and overcoming assumptions to carbon footprint analysis 

An important factor in any methodology used to obtain inventory data for carbon footprint 

analysis is data quality. According to the GHG Protocol, it is more important to have data 

with high quality than it is to have a large amount of data reported with poor quality (World 

Resources Institute, 2004). Therefore, when data cannot be obtained with certain level of 

accuracy, most companies opt to exclude it from their carbon footprint assessments as it 
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brings little to no value and, instead, companies could be penalized for it (World Resources 

Institute, 2004). The GHG Protocol suggests for companies to establish a proper data quality 

management system with detailed procedures and data collection tools that are maintained, 

updated, and improved to ensure data quality (World Resources Institute, 2004). This 

management system proposal, additionally, consists of a team within the company to own 

this inventory program to ensure it is implemented, followed, and continuously improved 

(World Resources Institute, 2004). Per the GHG Protocol this “Inventory Quality 

Management System” includes seven different steps to ensure accurate and quality data, 

appropriate methods and systems, and detailed documentation is established for this process 

(World Resources Institute, 2004). The seven steps of inventory quality management system 

are as follows:  

1. “Establishing Inventory Quality Team” - Team that owns the management system 

and is responsible of implementation of it as well as continuous improvement of the 

management system and inventory quality. This team also coordinates collaboration 

within the company and other stakeholders.  

2. “Developing Quality Management Plan” – Plan that details the steps taken by the 

company to implement the management system and includes procedures for data 

collection and reporting. In this step, guidance from known standards are 

incorporated such as ISO standards.  

3. “Performing Generic Quality Checks” – Specific checklist to assess data gathering 

activities are compliant with the process, documentation of any assumptions, 

references or methods is done, that calculations have the appropriate conversion and 

emission factors, etc.  

4. “Performing Source-Specific Quality Checks” – These checks generate information 

that can be used in assessments of uncertainty as it is in this step where more diligent 

investigations are conducted to the data used, calculations, and consistency as well 

as checks in adherence to the procedures in place for this management system.  

5. “Reviewing Final Inventory Estimates and Reports” – Internal reviews of inventory 

data from a scientific, technical, engineering, and managerial point of view. 

Additionally, external reviews are conducted in this step. 
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6. “Institutionalizing Formal Feedback Loops” – Formal feedback is presented to the 

inventory quality team, which then implement opportunities for improvement and 

correct any errors presented in this feedback. 

7. “Reporting, Documenting, and Archiving” – The team establishes mechanisms for 

reporting, documenting, and archiving the information pertaining the carbon 

footprint assessment and decides what information to report externally (World 

Resources Institute, 2004). 

This management system, just as other management systems practiced in companies, should 

be considered evergreen, in continuous feedback loops and updated as opportunities for 

improvement are identified.  

In an effort to not negatively impact data quality, when data is not available, estimates, 

assumptions, and benchmark industry data can be used. However, documentation of these 

estimates and assumptions is crucial to ensure credibility of what is being reported to 

company stakeholders (World Resources Institute, 2004). This is particularly important for 

data associated with company activities such as that for Scope 3 categories. Per the GHG 

Protocol, data discrepancy of more than 10% from historical data merits an investigation in 

relation to calculations, system boundaries, and consistency of emission factors (World 

Resources Institute, 2004). As with any data reported whether it is financial or 

environmental, there is a level of uncertainty that companies will face. Especially when 

carbon footprint assessments include estimates and assumptions, a level of uncertainty will 

exist. The GHG Protocol also gives guidance on how to calculate these levels of uncertainty 

in emission data. There are two types of estimation uncertainty that correspond to most 

companies, parameter uncertainty and model uncertainty. Because parameter uncertainty 

pertains to the parameters companies use as inputs into their emission calculations versus 

model uncertainty which pertains to the actual equations used in any tool used, most 

companies choose to use parameter uncertainty (World Resources Institute, 2004). However, 

there are limitations to this approach due to the lack of data available to evaluate and interpret 

the statical uncertainty in parameters. For this reason, focus is given to improving data 

quality through feedback measures, documentation, investigations, communication with 

suppliers, and investments to tools and methodology improvements (World Resources 

Institute, 2004). 
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Data quality matrices have been established for life cycle assessments to determine quality 

of inventory data and where opportunities for improvement exist. These matrices ensure 

reliability and consistency of data quality in these types of assessments. These data quality 

matrices can be leveraged to carbon footprint assessments where inventory data quality is 

crucial to assessment results. A data quality matrix allows scores to be given to specific 

quality indicators and leaves opinion out of the data quality evaluation. According to the ISO 

14044 series, data quality can be assessed based on the following indicators: 

 Temporal, geographical, and technological data correlation 

 Completeness, reliability, consistency, representativeness, and uncertainty of data 

 Data sources (International Organization for Standardization, 2006; Edelen & 

Ingwersen, 2016). 

The data quality matrix used for this carbon footprint assessment is shown in table 1. 

 

Table 1. Data quality matrix used to assess quality of inventory data for each FEV Consulting site (Edelen & 

Ingwersen, 2016). 

 

Indicator 1 2 3 4 5

Reliability
Verified data based on 

measurements.

Verified data based on a 

calculation or non-verified data 

based on measurements.

Non-verified data based on a 

calculation.
Documented estimate. Undocumented estimate.

Completeness

Representative data from >80% 

of the relevant market, over an 

adequate period.

Representative data from 60-

79% of the relevant market, over 

an adequate period 

or representative data form 

>80% of the relevant market, 

over a shorter period of time.

Representative data from 40-

59% lf the relevant market, over 

an adequate period 

or representative data from 60-

79% of the relevant market, over 

a shorter period of time.

Representative data from <40% 

of the relevant market, over an 

adequate period of time 

or representative data from 40-

59% of the relevant market over 

a shorter period of time.

Unknown

or data from a small number of 

sites and for shorter periods.

Temporal Correlation

Less than 3 years of difference 

between the age of the data and 

time over which the data is 

collected.

Less than 6 years of 

differencebetween the age of the 

data and time over which the 

data is collected.

Less than 10 years of difference 

between the age of the data and 

time over which the data is 

collected.

Less than 15 years of difference 

between the age of the data and 

time over which the data is 

collected.

Age of data unknown or more 

than 15 years between the age of 

the data and time over which the 

data is collected.

Geographical 

Correlation

Data from same resolution and 

same area of study.

Data is from the same area under 

study.

Within one level of resolution 

and a related area of study.

Data is taken from the average 

of a larger area in which the are 

under study is included.

Within two levels of resolution 

and a related area of study.

Data is an area with similar 

conditions as the area under 

study.

Outside of two levels of 

resolution but a related area of 

study.

From a different or unknown 

area of study.

Process Review

Documented reviews by a 

minimum of two types of third 

party reviewers.

Documented reviews by a 

minimum of two types of 

reviewers, with one being a third 

party.

Documented review by a third 

party reviewer.

Documented review by an 

internal reviewer.
No documented review.
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Data quality scores for each individual FEV Consulting site using this quality matrix are 

available in section 8.2 (Limitations) where more on limitations of this study were 

mentioned. 
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3  Benchmark and Other Consulting Businesses 

FEV Consulting’s carbon footprint assessment was conducted using the calculation methods 

in guidance documents and calculation tools provided by the GHG Protocol.  These 

calculations provided by the GHG Protocol were imbedded Excel to calculate the carbon 

footprint of FEV Consulting. 

A previous carbon footprint analysis of FEV Consulting in German sites was used as a 

reference; however, this assessment focused only on the three sites located in Germany 

including Aachen, Cologne, and Munich. Conducting a carbon footprint assessment that 

incorporated more FEV Consulting sites that had significant operations in 2022 was the main 

driving force of this study. In total, 3 additional sites were analyzed, and their carbon 

footprint was calculated. It was also of interest to do a more thorough analysis of scope 

categories, such as Scope 3.1 and 3.4, for this current study than previous work. Comparison 

of assessment results to previous work has been done in section 8.1 (Previous work) of this 

report.  

Company databases and records were used such as existing cost reporting tools and utility 

bills. Reports available and generated through agencies (i.e., travel agencies) were also used 

to gather the necessary information. Finally, surveys (Appendix 3 and 4) were used to gather 

specific information for certain emission categories as well as employee input on 

improvements to sustainability efforts and practices at FEV Consulting. To compile 

practices on data gathering for the emission categories for FEV Consulting, a Carbon 

Footprint Assessment Matrix was created where details on applicability of emission scope 

categories, data sources, sites’ contact personnel, and specific emission factor database has 

been included to aid in future carbon footprint assessments.  

Moreover, a review of sustainability reports of other consulting companies and other 

companies has been conducted to gain understanding of their carbon footprint reporting 

methodologies as well as gather leverageable ideas for reduction of organizations’ carbon 

footprint.  

Lastly, a data quality matrix has been created and used to assess quality of inventory data 

included in FEV Consulting carbon footprint assessment. This matrix has also been utilized 
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to determine opportunities for improvement in data collection methodology for future 

assessments.  

3.1  Carbon footprint of consulting businesses 

Climate change, sustainability and related topics have become major discussions in the 

corporate world and have been deemed critical to maintaining competitive advantage. 

Organizations’ ecosystems including customers, suppliers, and investors are increasingly 

demanding sustainable operations and services; therefore, data transparency and reporting 

of greenhouse gas emissions and carbon footprint has become imperative (Climate Neutral 

Team, 2023). 

Carbon footprint analyses are becoming essential for organizations that have commitments 

to sustainability and have a desire to help mitigate climate change. These analyses provide 

organizations with baseline emission data and can help identify where the biggest reduction 

opportunities exist (Climate Neutral Team, 2023). Carbon footprint analyses are not only 

sustainably responsible but can also be financially important as they can identify cost saving 

opportunities in areas of energy and other potential resources (Climate Neutral Team, 2023).   

Consulting companies are among the many different organizations following the sustainable 

path of conducting carbon footprint assessments for their operations. Consulting companies 

range in size, business, location, and revenue, which are factors that can affect their carbon 

footprint and, therefore, make it difficult to make a fair comparison amongst each other. 

Nonetheless, several consulting companies, technology companies, and one manufacturing 

company, shown in table 2, have been analyzed to understand their carbon footprint 

assessment approaches.  
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Table 2. Companies whose annual sustainability report was analyzed to learn their strategies around GHG 

emission reporting (Glassdoor Inc., 2022). 

Company Name Business Type Headquarters No. of 

Employees 

Alvarez & Marsal Global professional services 

consulting firm  

Germany 5,001 - 10,000 

Aurecon Design, engineering, and 

advisory firm 

Australia 5,001 – 10,000 

FTI Consulting Business/management advisory 

firm 

United States 5,001 - 10,000 

ICF Consulting firm United States 5,001 - 10,000 

Marsh McLennan American management 

consulting firm 

United States 5,001 - 10,000 

Nomura Research 

Institute 

Economic research and 

consulting firm 

Japan 5,001 - 10,000 

Protiviti Consulting firm United States 5,001 - 10,000 

TRC Companies Consulting firm United States 5,001 - 10,000 

Turner and 

Townsend 

Consulting firm United Kingdom 5,001 - 10,000 

Saab Grintek Advisory and consultancy 

services 

South Africa 18,000 

Boston Consulting 

Group 

Consulting firm United States 22,000+ 

John Deere Manufacturing company, FEV 

OEM 

United States 75,500 

Apple Technology company United States 164,000 

Bosch Technology and service 

company, FEV supplier 

Germany 420,300 

Amazon Technology company  United States 1,468,000 

 

These companies were chosen because of the following factors of interest: 

1. Business sector: They are consulting firms.  

2. Number of employees: They are consulting/advisory firms with similar number of 

employees as FEV Consulting. 
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3. In FEV’s ecosystem: They are either suppliers or an Original Equipment 

Manufacturer (OEM) of FEV. 

4. Established companies in sustainability: They have a reputation of continuous 

improvement in all areas of interest to the public including sustainability. 

It was found that all companies mentioned in table 2 have a corporate sustainability strategy 

and a sustainability report published annually that includes details on their carbon footprint 

analysis and reduction efforts. Sustainability goals range from commitment to achieving net-

zero carbon in the future, to reduction on Scope 1, 2 or 3 emissions by a certain percentage, 

to commitments to address their environmental impact in a sustainable way.  

Their sustainability reports also provide information on carbon footprint assessments, 

specifically in Scope 1, 2, and 3 GHG emissions. Commonality exists in what most 

consulting companies report in the 3 different emission scopes. For example, most 

consulting companies do not own any particular asset, instead they lease offices and vehicles 

used by their employees. Nevertheless, most of these companies report fuel consumption of 

their leased vehicle fleet in Scope 1 while energy consumption from their leased office 

buildings is reported in Scope 2. It was also noticed that the number of different Scope 3 

categories reported by these consulting companies vary widely with the most common 

reported being those emissions generated by business travel and employee commute. The 

green highlights on table 3 demonstrate the different emission scope categories reported by 

the companies analyzed.  

 

Table 3. Scope 1, 2, and 3 emission sources by category and detail from analyzed companies per 

sustainability reports and other carbon methodology reports available on company websites (Alvarez and 

Marsal, 2022; Aurecon, 2022; FTI Consulting Inc., 2022b; FTI Consulting Inc., 2022a; FTI Consulting Inc., 

2021; ICF, 2021; Marsh & McLennan Companies, Inc, 2022; Nomura Research Institute Group, 2022; 

Robert Half, 2021; TRC, 2022; Turner & Townsend, 2022; Saab, 2021; Boston Consulting Group, 2022; 

John Deere, 2022; Apple Inc., 2021; Robert Bosch GmbH , 2022; Amazon, 2022). 

Company Scope 1 Scope 2 Scope 3 

Alvarez & Marsal 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Aurecon 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

FTI Consulting 
Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 



32 
 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

ICF 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Marsh McLennan 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Nomura Research 

Institute 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Protiviti 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

TRC Companies 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Turner and 

Townsend 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Saab Grintek 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Boston Consulting 

Group 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

John Deere 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Apple 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Bosch 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Amazon 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

 

As it can be seen from table 3, not all scopes are applicable and reported by every company. 

It is not specified in their sustainability reports why each of these companies chose to leave 

out certain scope categories in their carbon footprint assessments. An expansion of table 3 

with more details can be seen in Appendix 1. 
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3.2  Similarities in inventory data and scope categories of consulting businesses 

The analysis of these companies was also done to gather ideas on how to effectively obtain 

data to calculate the different scopes and scope category emissions and determine if similar 

approaches could be applied for FEV Consulting carbon footprint assessment. It was noticed 

that not all companies share details on how data is obtained; however, for those that did share 

these details in their sustainability reports or separate emissions methodology reports, some 

commonalities were found. For example, most of these companies have records on fuel 

usage or distance traveled of the company’s vehicle fleet, which is data they use to report on 

their Scope 1 emissions (FTI Consulting Inc., 2021). Because most of these companies lease 

office spaces, electricity and heat consumption is usually obtained from landlords, invoices, 

or directly from suppliers; however, when data is not available, industry benchmarks are 

used to estimate consumption of energy for their Scope 2 emissions e.g., (FTI Consulting 

Inc., 2021; Boston Consulting Group, 2022.  

Scope 3 emission data reporting varies based on availability of data through company’s 

records and the amount of effort that it takes to obtain quality data. It appears that the 

category with the best data quality in Scope 3 is 3.6 business travel due to availability of data 

since most companies use travel agencies or internal company portals to track data on air 

travel, rail, car rental, and hotel stays e.g., (Amazon, 2021; Boston Consulting Group, 2022). 

As can be seen on table 3, emissions from business travel are consistently reported by most 

companies analyzed, except for John Deere.  

Although not all companies report emissions from category 3.7 employee commute, it 

appears that companies gather the data in a similar way. Annual employee surveys are used 

to estimate emissions based on the different modes of transportation employees use and 

distance or time taken by employees to reach the offices (ICF, 2021). Some of these surveys 

also request data from employees to estimate energy consumption from working from home 

and report emissions in category 3.3 fuel and energy related activities not included in Scope 

1 or Scope 2 (Boston Consulting Group, 2022); however, not all companies include this in 

their assessment due to lack of data accuracy.  

Another common category reported by some of these companies is 3.1 purchased goods and 

services. It was noticed that most of these companies use the spend-based method to 

calculate emissions (Boston Consulting Group, 2022), which uses an average cost value of 
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purchased goods and services, which is multiplied by the corresponding emission factor per 

the GHG Protocol (World Resources Institute, 2013). The same methodology is applied for 

category 3.1 capital goods for those companies that report these emissions. 

As mentioned previously, other companies of interest were analyzed that don’t necessarily 

have a consulting business model but that are either OEMs or suppliers to FEV or are 

considered leading companies in sustainability efforts through continuous improvement in 

this area. These companies have a commonality in that they all manufacture and sell 

products; therefore, emissions reported in Scope 3 include several other categories that do 

not apply to companies that only provide a service. One category that all four of these 

companies analyzed (John Deere, Apple, Bosch, and Amazon) reported on is 3.11 use of 

sold products. Out of these four companies, Amazon has published their carbon 

methodology in which they describe where data of certain Scope 3 emission categories is 

obtained. For example, for category 3.11 use of sold products, Amazon considers the 

components their devices use, and the number of devices sold in the reporting year to 

estimate emissions (Amazon, 2021). Amazon could be considered a leading company in 

carbon footprint assessments due to the level of detail their GHG emission reports have to 

truly understand their operations’ impacts on the environment. In the different Scope 3 

categories that Amazon reports, emissions associated with the number of trips customers 

make to Amazon stores or pick-up locations, from activities from construction of Amazon 

buildings, and from all packaging used to ship their products are included (Amazon, 2021). 

Amazon has created its own software combining life cycle assessment science with their big 

data technology called Amazon Web Services (AWS) that can process a vast number of 

records used to calculate carbon footprint.  

Based on other sustainability reports analyzed, it is unclear how some of the other companies 

measure other data included in their Scope 3 emissions. However, a few best practices and 

concepts can be leveraged from all to companies that are just starting their journey on carbon 

footprint assessments, such as FEV Consulting.  

Year by year, companies work on improving emission data reporting methodology, data 

quality, and data accuracy, especially those that have been conducting carbon footprint 

assessments for a few years. With these improvements on quality and granularity, companies 

feel more confident adding other Scope 3 category emissions to their carbon footprint 

assessments. Aurecon, for example, has increased the number of sources included in their 
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emission data from a total of 11 sources in all three scopes to 29 sources mostly in Scope 3 

(Aurecon, 2022). Apple began taking into account the different classes in air travel such as 

first class, business class, etc. for category 3.6 as well as country-specific emission factors 

where Apple products are sold for category 3.11 use of sold products (Apple Inc., 2021). 

Even though these changes in data methodology may show an increase in emissions for both 

Aurecon and Apple from previous years, their efforts to increase data transparency show 

their commitment to continuous improvement of their inventory data management system.  
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4  FEV Consulting and Inventory Data for Carbon Footprint 

Assessment 

This chapter aims to describe FEV Consulting and where the department lies in the overall 

global company structure. Additionally, previous carbon footprint assessment work at FEV 

Consulting will be explained as well as improvements that will be made for the current 

assessment.  

With 6,700 employees globally covering work in over 50 different countries, FEV 

constitutes of different departments that help run the overall organization. Different 

departments include Operations, Marketing, Software & Testing Solutions, Research 

Innovation, IT Services, and Consulting & Cost Engineering, among several others as seen 

in figure 1.  

 

Figure 1. FEV Group organization (FEV, 2022). 

 

The consulting team is comprised of over 100 employees across seven different countries, 

which aim to provide strategic management consulting and advisory services to the 

automotive sector and other high technology driven sectors (FEV Consulting, 2022).  Figure 

2 shows the location of FEV Consulting’s sites. 



37 
 

 

  

Figure 2. Location of FEV Consulting sites (FEV Consulting, 2022). 

 

FEV Consulting’s business model is to provide a service to the customer rather than 

manufacturing of specific products. Therefore, the carbon footprint assessment for FEV 

Consulting has been conducted using guidance for office-based organizations. Two suitable 

approaches to conduct carbon footprint assessments are the centralized approach and 

decentralized approach. A centralized approach is where activity data is reported to corporate 

and corporate calculates GHG emissions, while a decentralized approach is where facilities 

calculate their individual GHG emissions and these are, then, reported to corporate (World 

Resources Institute, 2004). The approach that has been taken for this assessment is the 

decentralized approach. GHG emissions have been calculated for each of the FEV 

Consulting sites and data will be reported to FEV Consulting and FEV Global. A 

visualization of FEV Consulting’s organizational structure is shown in figure 3. 
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Figure 3. Organizational structure of FEV Consulting sites. 

 

As previously mentioned, a carbon footprint assessment was conducted for FEV 

Consulting’s German sites. This carbon footprint assessment shows scope 1, scope 2, and 

only scope 3 emissions associated with business travel and employee commuting (scopes 

3.6 and 3.7). More details on the previous carbon footprint assessment are available in 

section 8 (Discussion) of this report.  

4.1  Goal and scope definition 

Conducting a carbon footprint assessment of FEV Consulting is essential to understand 

environmental performance and adherence to carbon footprint goals and sustainability 

reporting. The assessment presented in this thesis report has been completed for the year 

2022.  

From the nine FEV Consulting sites across the US, Europe, and Asia, six sites have been 

considered in scope for carbon footprint assessment as shown in figure 4. 
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Figure 4. FEV Consulting sites in carbon footprint assessment scope for 2022 reporting year. 

 

Sites including Marseille, France and Tokyo, Japan have been excluded from the scope due 

to little or no operation in 2022. Similarly, because the site in Beijing, China has conducted 

its own carbon footprint assessment by another resource, this site was taken out of the scope 

of this assessment. 

4.2  Inventory analysis of carbon emissions scopes at FEV Consulting 

Organizational boundaries were defined based on operational practices to appropriately 

account for GHG emissions at a facility level. Each of the different FEV Consulting sites 

has been treated as a separate facility having 100% operational control over its own assets 

where data is clearly allocated to FEV Consulting personnel. However, where data is 

combined with other departments of FEV Global (i.e., testing sites, engineering, etc.) 

organizational boundaries will be based on equity share. More details are provided in the 

different scope subchapters. Figure 5 illustrates organizational boundaries as described: 
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Figure 5. Organizational boundaries used to allocate carbon footprint at FEV Consulting, where percentages 

in black represent operational control and percentages in red represent equity share. 

 

The most significant GHG emission sources for FEV Consulting were identified and 

considered for FEV Consulting’s carbon footprint assessment as can be seen in table 4.  

 

Table 4. GHG emission sources identified for FEV Consulting. 

Scope 1 • Mobile combustion 

Scope 2 • Purchased electricity combustion 

• Purchased heat consumption 

Scope 3 • 3.1 - Purchased goods and services 

• 3.4 - Upstream transportation and distribution 

• 3.5 - Waste generated in operations  

• 3.6 - Business travel  

• 3.7 - Employee commuting 

• 3.8 - Upstream leased assets 

 

A comparison of scope emissions included in the assessment to those of the other consulting 

companies and businesses analyzed in this thesis can be better observed in matrix form on 

table 5. 
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Table 5. Scope 1, 2, and 3 emission sources by category and detail from analyzed companies, including FEV 

Consulting (Alvarez and Marsal, 2022; Aurecon, 2022; FTI Consulting Inc., 2022b; FTI Consulting Inc., 

2022a; FTI Consulting Inc., 2021; ICF, 2021; Marsh & McLennan Companies, Inc, 2022; Nomura Research 

Institute Group, 2022; Robert Half, 2021; TRC, 2022; Turner & Townsend, 2022; Saab, 2021; Boston 

Consulting Group, 2022; John Deere, 2022; Apple Inc., 2021; Robert Bosch GmbH , 2022; Amazon, 2022). 

Company Scope 1 Scope 2 Scope 3 

Alvarez & Marsal 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Aurecon 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

FTI Consulting 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

ICF 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Marsh McLennan 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Nomura Research 

Institute 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Protiviti 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

TRC Companies 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Turner and Townsend 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Saab Grintek 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Boston Consulting 

Group 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

John Deere 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Apple 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Bosch 
Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 
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Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

Amazon 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

FEV Consulting 

Stationary Electricity 3.1 3.4 3.7 3.10 3.13 

Mobile Heat/Steam 3.2 3.5 3.8 3.11 3.14 

Fugitive Cooling 3.3 3.6 3.9 3.12 3.15 

  

Due to various reasons associated with operation of each FEV Consulting site, not all 

emission scopes were applicable to all sites in 2022. Employees in the Dubai site, for 

example, did remote work for the full reporting year, therefore electricity consumption for 

their remote work will be reported in Scope 3.7 (Employee commuting) as indicated in the 

GHG Protocol. Simultaneously, no employees at the Spain site operated cars in FEV 

Consulting’s vehicle fleet in the full reporting year, therefore there were no emissions to 

report for Scope 1 (Mobile combustion) for this site in 2022. Consequently, only emission 

categories applicable to each individual site were included in the assessment. The following 

table shows applicability of scope categories for each of the FEV Consulting sites. 

 

Table 6. Applicability of scope categories in the different FEV Consulting sites. A = Aachen, C = Cologne, 

M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

1    Mobile combustion Applicable No emissions Applicable Applicable 

2    Purchased electricity consumption No emissions Applicable No emissions Applicable 

2    Purchased heat consumption Applicable No emissions No emissions No emissions 

3.1 Purchased goods and services Applicable Applicable Applicable Applicable 

3.4 Upstream transportation and 

distribution 
Applicable Applicable No emissions Applicable 

3.5 Waste generated in operations Applicable Applicable No emissions Applicable 

3.6 Business travel Applicable Applicable Applicable Applicable 

3.7 Employee commuting Applicable Applicable Applicable Applicable 

 

The following sections give details about scope 1, 2, and 3 emissions for FEV Consulting 

carbon footprint assessment. These details include explanation as to why there are no 

emissions in different scope categories for different sites. For example, no emissions from 
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electricity occur in the German sites due to these sites having electricity contracts to supply 

100% renewable electricity. Explanation for other scope categories on other sites is given in 

the next sections. 

4.2.1  FEV Consulting Scope 1 inventory data 

As mentioned in chapter 2, Scope 1 emissions are generated from sources that are directly 

owned or controlled by the reporting company (World Resources Institute, 2004). FEV 

Consulting does not own any assets; however, emissions from leased assets that fall under 

certain financial or operational control by the company are allocated to Scope 1. According 

to Appendix F of the GHG Protocol, emissions from leased assets can be categorized based 

on the type of lease these assets hold. The two types of leases are summarized in table 7. 

 

Table 7. Asset lease approaches to determine allocation of emissions into Scope 1, Scope 2, and Scope 3 per 

the GHG Protocol (World Resource Institute, 2006). 

Finance or capital lease The company leasing the asset operates the asset and is 

responsible for all risks and rewards associated with 

ownership the asset. In this leased approach, the 

company is considered to have financial and operating 

control of the asset.  

Operating lease The company leasing the asset operates the asset but is 

not responsible for all risks and rewards associated with 

ownership of the asset. In this leased approach, the 

company only has operational control of the asset. 

 

FEV Consulting holds a finance/capital lease over their vehicle fleet as they are responsible 

for all costs associated with the vehicles such as maintenance costs or other repair costs due 

to damage to the vehicles. Under Appendix F of the GHG Protocol, having a finance or 

capital lease with full operational control over the leased assets, the emissions associated 

with fuel consumption of the vehicle fleet leased by FEV Consulting should be allocated to 

Scope 1. 
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This emissions’ category only applied to FEV Consulting sites in Germany, United Arab 

Emirates, and the USA for the reporting year. The Bilbao site in Spain did not operate leased 

vehicles in 2022, and any personal vehicles used have been reported in Scope 3.7 Business 

Travel. Data on distances traveled was obtained using reports generated by specific logistics 

service companies such as for Germany, and personal records for Dubai and the US. Table 

8 summarizes data sources for each of the applicable sites.  

 

Table 8. Source of information for Scope 1 inventory data for each of the FEV Consulting sites. A = Aachen, 

C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

1 Mobile combustion 
Logistics service 

company 
 Personal records Personal records 

 

No other Scope 1 emissions were recognized for FEV Consulting for 2022. More details on 

data sources have been stored in FEV Consulting file share and made available to all 

employees. 

4.2.2  FEV Consulting Scope 2 inventory data 

This category calculates indirect emissions generated by energy consumption from 

electricity, heating, cooling, and steam.  

This emissions’ category applied to most FEV Consulting sites in scope for the reporting 

year except for the Dubai site due to remote work operation in 2022. Electricity and heat 

consumption data was obtained through utility bills as well as property management bills. 

Some sites use gas for heating, such as Germany, while others have electric heaters, such as 

Spain and USA, in which case, consumption associated with electric heating was allocated 

to purchased electricity consumption. Electricity consumption was easy to obtain as 

consumption data was always clearly stated in each building’s utility bill. However, in the 

case of gas heating for the German sites, property management bills are only available with 

a one-year delay. This means that heat consumption data for the German sites for 2022 will 

only be available in early 2024. Therefore, an estimate of heat consumption was done for the 
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year 2022 based on 2018 and 2019 consumption habits normalized for the number of 

employees. This also means that the carbon footprint assessment that will be performed for 

the year 2023 will have to recalculate scope 2 emissions for the year 2022. Estimates had to 

be made for the Detroit site in the US due to utility bills only containing cost data. 

Consequently, average cost of electricity per kWh in 2022 in the Detroit area was used to 

calculate consumption of electricity for this site. Table 9 summarizes data sources for each 

of the applicable sites.  

 

Table 9. Source of information for Scope 2 inventory data for each of the FEV Consulting sites. A = Aachen, 

C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

2 Purchased electricity  

consumption 

  
 Utility bills  Utility bills 

2 Purchased heat  

   consumption 
Estimate + Extrapolation    

 

More details on data sources have been stored in FEV Consulting file share and made 

available to all employees. 

4.2.3  FEV Consulting Scope 3 inventory data 

The categories chosen for Scope 3 emissions for FEV consulting were selected based on the 

availability of data at an acceptable quality level for the assessment.  

 

Category 3.1 Purchased Goods and Services 

This category calculates cradle-to-gate emissions generated from purchases of goods and 

services by the company (World Resources Institute, 2013).  

This emissions’ category applied to all FEV Consulting sites in scope for the reporting year. 

Purchased goods and services data for FEV Consulting was obtained as amount of money 

spent from credit card statements, shipping reports from companies like Amazon, and 
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statements of cash reimbursements. Table 10 summarizes data sources for each of the 

applicable sites.  

 

Table 10. Source of information for Scope 3.1 inventory data for each of the FEV Consulting sites. A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.1 Purchased goods 

and services 

Credit card statements. 

Amazon shipping report. 
Reimbursement statements. 

Invoices 
Excel sheet 

provided 
Excel sheet 

provided 

 

More details on data sources have been stored in FEV Consulting file share and made 

available to all employees. 

 

Category 3.4 Upstream Transportation and Distribution 

This category calculates emissions generated from the transportation and distribution of 

goods purchased by the company. Transportation includes air, rail, road, and marine 

transport. Distribution includes the number of days the good was stored in distribution 

centers or retail facilities (World Resources Institute, 2013).  

This emissions’ category applied to only those sites who had available data. The Dubai site 

did not have data available for this category for the reporting year. Inventory data available 

for this category came from shipping and handling costs available for certain purchased 

goods. Table 11 summarizes data sources for each of the applicable sites.  

 

Table 11. Source of information for Scope 3.4 inventory data for each of the FEV Consulting sites. A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.4 Upstream transportation 

and distribution 

Shipping & 

handling costs 

from invoices 

Shipping & 

handling costs 

from invoices 

No available 

data 

No available 

data 
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More details on data sources have been stored in FEV Consulting file share and made 

available to all employees. 

 

Category 3.5 Waste Generated in Operations 

This category calculates emissions generated by the disposal and treatment of waste that is 

generated by the company. The disposal and treatment of waste must be done by a third-

party and include disposal to landfill, combustion, recycling, composting, incineration, 

wastewater, and waste-to-energy (World Resources Institute, 2013).  

This emissions’ category applied to most FEV Consulting sites in scope for the reporting 

year except for the Dubai site due to remote work operation in 2022. For this category an 

estimate of the amount of waste that was generated in the year 2022 was calculated using 

the following equation: 

𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑤𝑎𝑠𝑡𝑒 (𝑡𝑜𝑛𝑠)

=                𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑠𝑡𝑒 𝑝𝑒𝑟 𝑝𝑒𝑟𝑠𝑜𝑛 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 (
𝑡𝑜𝑛𝑠

𝑝𝑒𝑟𝑠𝑜𝑛 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘
)   

                                                  𝑥 # 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠  𝑥  # 𝑜𝑓 𝑤𝑜𝑟𝑘𝑤𝑒𝑒𝑘𝑠 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟                                               (1) 

 

Table 12 summarizes data sources for each of the applicable sites.  

 

Table 12. Source of information for Scope 3.5 inventory data for each of the FEV Consulting sites. A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.5 Waste generated  

in operations 
Estimate Estimate  Estimate 

 

Estimates on amount of waste generated by the average office employee was obtained 

through various resources (Deer, 2021). More detail on the estimates made are available in 

the carbon footprint matrix stored in FEV Consulting file share.  
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Category 3.6 Business Travel 

This category calculates emissions from employee travel for business-related purposes either 

by air, rail, bus, rental car, taxi, uber or other modes of transportation (World Resources 

Institute, 2013). Some companies choose to include hotel stays in these emission calculations 

as well (World Resources Institute, 2013).  

This emissions’ category applied to all FEV Consulting sites in scope for the reporting year. 

Business travel data for the German sites was obtained using travel agency records and 

calculating distances travelled between to- and from- locations. Data for the Dubai and 

Detroit sites was obtained from personal records. This allowed information on distance 

traveled, specific country traveled, and mode of transportation used for travel. Table 13 

summarizes data sources for each of the applicable sites.  

 

Table 13. Source of information for Scope 3.6 inventory data for each of the FEV Consulting sites. A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.6 Business Travel 
Travel management 

tool 
Invoices 

Personal records 

+ estimates 

Personal records 

+ estimates 

 

More details on data sources have been stored in FEV Consulting file share and made 

available to all employees. 

 

Category 3.7 Employee Commuting 

This category calculates emissions generated from the use of transportation from employees 

to commute from home to the workplace. Transportation modes include personal vehicles 

such as passenger cars and motorcycles, public transportation such as bus, rail, metro, 

subway, taxi, air travel, and non-emitting modes such as walking or biking (World Resources 

Institute, 2013).  

This emissions’ category applied to most FEV Consulting sites in scope for the reporting 

year except for the Dubai site due to remote work operation in 2022. An employee survey 
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(Appendix 4) was used to collect data on employee commuting practices. The survey 

collected site-specific data on the following matters: 

 Accessibility to public transportation. 

 Opinion on location of FEV Consulting sites. 

 Average number of days worked at an FEV Consulting site. 

 Mode of transportation used to commute (i.e., bicycle/foot, bus, personal car, 

carpool, metro/train, motorcycle). 

 Time spent commuting. 

 If working from home, what is the share of renewable electricity provided. 

The survey was answered by 59% of the FEV Consulting employees. This data was then 

used to estimate the commuting behaviour of the remainder employees, who did not 

participate in the survey, following commuting practices of colleagues in corresponding 

geographies. Survey results were converted into total distance travelled by all employees on 

an annual basis, accounting for the different working days from the different site locations. 

Consideration had to be given to the number of days most employees spent in the office, as 

opposed to doing remote work. For example, the USA had a total of 250 working days in 

2022; however, the data showed that only 50% of the employees worked from the office 5 

days a week while 25% worked 2 days from the office and the other 25% worked 4 days 

from the office. Due to these different practices, average days per week per employee were 

taken into consideration for each of the sites. Table 14 shows the percentages of time FEV 

Consulting employees worked from the office per site. As mentioned previously, an 

extrapolation was made to account for all employees who did not respond to the survey.  

 

Table 14. Percentage of time employees work from the office in each site with the total number of days 

worked from the office in 2022 by all employees. A = Aachen, C = Cologne, M = Munich. 

No.  of days in office 
Germany 

Spain UAE USA 
A C M 

1 11% 9% 0% 0%  0% 

2 32% 27% 4% 0%  25% 
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3 29% 9% 11% 38%  0% 

4 21% 36% 11% 38%  25% 

5 7% 18% 0% 0%  50% 

Average no. of days 2.82 3.27 3.29 3  4 

Total days in year 2022 126 146 147 149  200 

 

Additionally, energy consumption associated with remote work was estimated based on 

average consumption data from typical employees and emission factors appropriate to the 

share of renewable energy use. In the case of German sites, employees reported to have an 

average renewable electricity of 60%. Employees from the Bilbao site reported an average 

of 30% renewable electricity in the households. Lastly, most employees from the Detroit site 

reported to not know what the share of renewable electricity was in their household. 

However, according to the U.S. Energy Information Administration, the state of Michigan 

generates approximately 11% renewable energy (U.S. Energy Information Administration, 

2022), in which case this average was used.  

To summarize applicability and availability of inventory data, table 15 was created. This 

table is referred to in the next section to reiterate data that was not included in the emission 

results due to lack of availability. 

 

Table 15. Applicability and availability of inventory data of FEV Consulting sites for the 2022 carbon 

footprint assessment. A = Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

1    Mobile combustion Available No emissions Available Available 

2    Purchased electricity consumption No emissions Available No emissions Available 

2    Purchased heat consumption Projected No emissions No emissions No emissions 

3.1 Purchased goods and services Available Available Available Available 

3.4 Upstream transportation and 

distribution 
Available Available No emissions No emissions 

3.5 Waste generated in operations Available Available No emissions Available 

3.6 Business travel Available Available Available Available 

3.7 Employee commuting Available Available Available Available 
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5  Carbon Footprint of FEV Consulting 

To represent emissions generated by FEV Consulting for the year 2022, a percentage share 

was calculated to show comparison in magnitude of the different scope categories. It is 

important to consider the number of FEV Consulting share of employees working at each 

site to understand the size of each consulting site and overall consulting group when looking 

at carbon footprint results. The following tables and graphs show overall results. 

 

Table 16. Number of employees in each FEV Consulting site. 

Site 
Share of 

employees 

Aachen 37 % 

Cologne 15 % 

Munich 17 % 

Bilbao 12 % 

Dubai 2 % 

Detroit 17 % 

Total 100 % 
 

The total carbon footprint of FEV Consulting for the year 2022 was calculated to be 692.58 

tonnes of CO2e.  It is also important to reiterate that these results only include the data that 

was available for 2022. Availability of data is represented in table 15 on section 4.2.3 (FEV 

Consulting Scope 3 inventory data). 

Table 17 and figure 6 shows a breakdown of scope emissions generated by each site and 

total Scope 1, Scope 2, and Scope 3 for FEV Consulting.  

 

Table 17. Scope 1, 2, and 3 emissions per site and total for FEV Consulting. A = Aachen, C = Cologne, M = 

Munich. 

Total Emissions 

[tonnes CO2e] 

Germany Spain UAE USA Total FEV 

Consulting A C M Bilbao Dubai Detroit 

Scope 1 29.91 1.35 4.01 0 0.48 5.03 40.77 

Scope 2 43.12 17.81 20.62 2.05 0 88.87 172.47 

Scope 3 71.59 66.28 55.10 23.35 9.64 253.38 479.34 
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Figure 6. Scope 1, 2, and 3 emissions, in tonnes CO2e, for overall FEV Consulting. 

 

As can be seen from table 17 and figure 6, Scope 3 emissions are the highest for FEV 

Consulting. This aligns with findings from the Task Force on Climate-Related Financial 

Disclosure as well as carbon footprint results from the various companies analyzed in this 

thesis (Task Force on Climate-Related Financial Disclosures, 2021). Further details are 

given in the next sections.   

Figure 7 shows a further breakdown of emissions for each scope and for overall FEV 

Consulting.  

 

Figure 7. Breakdown of emission scopes for overall FEV Consulting in tonnes of CO2e. 
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As it can be observed from figure 7, the highest emissions for FEV Consulting are generated 

by employee commuting (Scope 3.7), electricity (Scope 2), heat (Scope 2) and business 

travel (Scope 3.6). A share of the different scope emissions can be seen in figure 8.  

 

 

Figure 8. Breakdown of emission scopes for overall FEV Consulting in percentage scale. 

 

Further analysis of the four most significant scope emissions as mentioned previously is 

shown in figure 9. Allegedly, it can be observed that Detroit generates the most emissions 

from electricity and employee commuting. Details on the emission breakdowns is given 

further.  
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Figure 9. Site breakdown of the four most significant scope emissions for FEV Consulting, employee 

commuting (Scope 3.7), business travel (Scope 3.6), heat and electricity (Scope 2), in tonnes of CO2e. 

 

Additionally, table 18 highlights which site contributed the most to each scope emissions in 

2022. In this table, it can be observed that the Aachen site generated the most emissions from 

all sites in overall FEV Consulting in mobile combustion (Scope 1), heat (Scope 2), 

purchased goods and services (Scope 3.1), and upstream transportation and distribution 

(Scope 3.4). This is possibly due to, first, number of employees in the Aachen site and, two, 

data availability as some of the data, particularly for Scope 3.4 was not available for sites 

like Dubai and Detroit. It can also be observed that the Detroit site generated the most 

emissions from all sites in overall FEV Consulting in energy (Scope 2), waste generated in 

operations (Scope 3.5), and employee commuting (Scope 3.7). These results are expected 

since the share of fossil-based electricity is the most common source of energy in the United 

States and most FEV Consulting employees commute by personal car. Lastly, it can be 

observed that Munich is the site that generated the most emissions from business travel 

(Scope 3.6). 
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Table 18. Individual site contribution to each emission scope. A = Aachen, C = Cologne, M = Munich. 

Scope Categories 

Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

1 Mobile Combustion 73% 3% 10% 0% 1% 12% 

2 Electricity 0% 0% 0% 2% 0% 98% 

2 Heat 53% 22% 25% 0% 0% 0% 

3.1 Purchased Goods and Services 34% 32% 17% 9% 2% 5% 

3.4 Upstream Transportation and Distribution 44% 29% 9% 19% 0% 0% 

3.5 Waste Generated in Operations 30% 12% 14% 2% 0% 42% 

3.6 Business Travel 13% 14% 33% 19% 10% 10% 

3.7 Employee Commuting 12% 11% 5% 1% 0% 71% 

 

 

Lastly, the following figures show percentage breakdowns of individual scope categories for 

each of the FEV Consulting sites. In these figures the scope categories that contribute the 

most emissions to each site can be observed. 
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Figure 10. Percentage breakdown of scope categories for each FEV Consulting site. 
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As it can be observed, the highest emissions for Aachen, Cologne, and Detroit sites come 

from employee commuting (Scope 3.7), while the highest for Munich, Bilbao, and Dubai 

come from business travel (Scope 3.6). 

The next sections contain additional tables and figures that further explain the results of some 

of the scope categories for the individual FEV Consulting sites. 

5.1  FEV Consulting Scope 1 emissions 

There are two methods emissions can be calculated from mobile combustion, and these are 

summarized in table 19. 

 

Table 19. Methods for calculating emissions from mobile combustion per the GHG Emissions Calculation 

Tool Standard (World Resources Institute, 2013). 

Fuel-based method Calculation using fuel consumption of vehicle (i.e., gallons, 

liters) and the emission factor specific to the fuel type (i.e., 

kgCO2e per unit of fuel amount). 

Distance-based method Calculating using distance traveled by vehicle (i.e., 

kilometers, miles) and the emission factor specific to the 

vehicle type (i.e., kgCO2e per distance traveled). 

 

Distance traveled data from vehicles in FEV Consulting’s vehicle fleet was available for all 

sites who operate a vehicle leased by FEV Consulting; therefore, the method used to 

calculate emissions was distance-based. Table 20 shows site applicability and methods used 

for mobile combustion emissions. 

 

Table 20. Calculation method used based on data availability per site (World Resources Institute, 2004). A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

1 Mobile combustion Distance-Based  Distance-Based Distance-Based 
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Using guidance from the GHG Protocol, the calculation used for distance traveled in FEV 

Consulting’s leased vehicle fleet is as follows: 

𝐶𝑂2𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 = ∑(𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 (𝑘𝑚) 𝑥  𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑡𝑦𝑝𝑒 𝐸𝐹 (
𝑘𝑔𝐶𝑂2𝑒

𝑘𝑚
)                              (2) 

Emission factors for this calculation were obtained from the GHG Emission Factors Hub 

from the United States Environmental Protection Agency, which has a compilation of 

applicable emission factors for several categories used in Scope 1, Scope 2, and Scope 3 

emissions (United States Environmental Protection Agency, 2022). As well as from the 

database CO2 Emission Factors for Fossil Fuels from the Umwelt Bundesamt, which 

contains country-specific emission factors for fuel combustion based on distances traveled. 

Total carbon footprint associated with vehicle fleet of FEV Consulting for 2022 was 

calculated to be 40.77 tonnes CO2e. 

Individual sites’ carbon footprint associated with Scope 1, vehicle type, and distance traveled 

for 2022 in percentage share per site are shown in tables 21 and 22. 

 

Table 21. Scope 1 emissions for FEV Consulting individually and total, in tonnes of CO2e. A = Aachen, C = 

Cologne, M = Munich. 

Scope 1 
Germany Spain UAE USA Total 

FEV Consulting A C M Bilbao Dubai Detroit 

1 Mobile 

Combustion 
29.91 1.35 4.01 0 0.48 5.03 40.77 

 

Table 22. Breakdown of vehicle type and distances traveled, in % share, at each FEV Consulting site. 

Site 

Share of vehicles Share of distance 

Traveled 

[%] Gasoline Diesel Hybrid 
Total no. of 

vehicles per site 

Aachen 75% 86% 25% 63% 65% 

Cologne 8% 14% - 7% 15% 

Munich - - 63% 19% 12% 

Bilbao - - - - - 

Dubai 8% - - 4% 1% 

Detroit 8% - 13% 7% 8% 

 

The distances traveled in 2022 varied significantly per site. Also, the number of employees 

that drive vehicles in FEV Consulting’s vehicle fleet also varies. For example, the site of 
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Aachen drove a longer distance and is the site with the highest number of operated FEV 

vehicles. From the vehicle fleet 44% operate with gasoline, 26% with diesel, and 30% are 

hybrid. Table 22 shows a breakdown of vehicle type and distances traveled, in % share, per 

FEV Consulting site. 

5.2  FEV Consulting Scope 2 emissions 

There are two methods emissions can be calculated from Scope 2 activities, and these are 

summarized in table 23. 

 

Table 23. Methods for calculating emissions from energy consumption per the Technical Guidance for 

Calculating Scope 3 Emissions (World Resources Institute, 2015). 

Location-based Calculation using average emission factors from the electricity 

grid in a particular geographic location. 

Market-based Calculation using emission factors from the specific contractual 

instruments. Emission factors can be determined through the 

energy certificates (i.e., 100% renewable energy) obtained from 

the specific supplier rather than the average local electric grid. 

 

As mentioned before, FEV Consulting does not own any assets but rather operates in leased 

office locations. Therefore, the emissions associated with energy used of FEV Consulting’s 

leased buildings are accounted for in Scope 2 (World Resources Institute, 2015). The three 

German sites of Aachen, Cologne, and Munich have a contractual energy certificate 

confirming that 100% of the energy sourced to these office buildings comes from 100% 

renewable electricity; therefore, no electricity consumption data for these sites were included 

in the calculation. Table 24 shows the calculation methods chosen for applicable sites on 

both purchased electricity consumption and purchased heat consumption. 
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Table 24. Calculation method used based on data availability per site (World Resources Institute, 2004). A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

2 Purchased electricity  

consumption 
   Location-Based  Location-Based 

2 Purchased heat  

   consumption 
Location-Based    

 

Using guidance from the GHG Protocol and its available tools, the calculation used to 

calculate CO2e emissions for energy consumption is as follows: 

𝐶𝑂2𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 =

∑ (𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 (𝑘𝑊ℎ)  𝑥 𝑒𝑛𝑒𝑟𝑔𝑦 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐸𝐹 (
𝑘𝑔𝐶𝑂2𝑒

𝑘𝑊ℎ
))                         (3) 

Emission factors used for this calculation were obtained from the GHG Emission Factors 

Hub by EPA and Carbon Footprint database for country-specific factors.  

Individual sites’ carbon footprint associated with Scope 2 and share of energy consumption 

per site for 2022 are shown in tables 25 and 26. 

Table 25. Scope 2 emissions for FEV Consulting individually and total, in tonnes of CO2e. A = Aachen, C = 

Cologne, M = Munich. 

Scope 2 
Germany Spain UAE USA Total 

FEV Consulting A C M Bilbao Dubai Detroit 

Purchased 

Electricity 
0 0 0 2.05 0 88.87 90.92 

Purchased Heat 43.12 17.81 20.62 0 0 0 81.55 

 

Table 26. Share of energy consumption, in %, and source of electricity and heat at FEV Consulting sites. 

*Consumption was projected for 2022 for German sites. 

Site 

Electricity Heat 

Consumption 

[% share] 
Source 

Consumption 

[% share] 
Source 

Aachen 5% 100% renewable 53%* natural gas 

Cologne 3% 100% renewable 22%* natural gas 

Munich 3%  100% renewable 25%* natural gas 

Bilbao 7% Spain grid mix Not applicable 

Dubai 
Not applicable 

 

Detroit 83%  Michigan grid mix Not applicable 
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It can be observed from the consumption data that the Detroit site in the USA consumes the 

most energy. This value, however, was estimated based on average cost per kWh for the 

Detroit area in 2022. Opportunity exists for the Detroit site to measure more specifically the 

energy consumption associated with FEV Consulting and improve data quality. 

5.3  FEV Consulting Scope 3 emissions 

As mentioned previously, Scope 3 emission categories for FEV Consulting recognized for 

2022 were Scopes 3.1 (purchased goods and services), 3.4 (upstream transportation and 

distribution), 3.5 (waste generated in operations), 3.6 (business travel), and 3.7 (employee 

commuting).  

5.3.1  Emission results from Scope 3.1: Purchased Goods and Services 

There are four methods emissions can be calculated from purchased goods and services, and 

these are summarized in table 27. 

 

Table 27. Methods for calculating emissions from purchased goods and services per the Technical Guidance 

for Calculating Scope 3 Emissions (World Resources Institute, 2013). 

Supplier-specific method Supplier-specific cradle-to-grave data of goods and services. 

Hybrid method Combination of: 

Supplier scope 1 and scope 2 emission data of goods and 

services,  

calculation of scope 3 emissions of goods and services 

including electricity used, fuel used, transportation distance, 

waste, amount of material with their respective emission 

factors, and  

calculation of upstream emissions if supplier data is not 

available. 

Average-data method Calculation using average units of measure for goods and 

services (i.e., kilograms) and average emission factors per 
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unit of these goods and services (i.e., kgCO2/kg of goods or 

services). 

Spend-based method Calculation using cost of goods and services and average 

emission factors in mass of CO2e per economic value (i.e., kg 

CO2e/cost $ of goods or services). 

 

The spend-based method can help companies save time and cost as financial data of 

purchased goods and services is usually stored in company file shares and readily available. 

Nevertheless, the spend-based method has limitations and can lead to a level of inaccuracy 

and fluctuation due to prices changes over time (Gaber, 2021). Additionally, emission factors 

are difficult to obtain on a per-product or per-service basis and not available in every 

geographic region (Gaber, 2021). However, due to the lack of readily available data from 

suppliers, units of measure of each of the goods and services, and the time requirements to 

get this level of detailed data, the method chosen to calculate category 3.1 emissions was the 

spend-based method. Table 28 shows the calculation methods chosen for applicable sites on 

purchased goods and services. 

 

Table 28. Calculation method used based on data availability per site (World Resources Institute, 2004). A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.1 Purchased goods 

and services 
Spend-Based Spend-Based Spend-Based Spend-Based 

 

Using guidance from the Technical Guidance for Calculating Scope 3 Emissions, the 

calculation used to calculate CO2e emissions for the spend-based method of purchased goods 

and services is as follows: 

𝐶𝑂2𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 =

∑ (𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑔𝑜𝑜𝑑 𝑜𝑟 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 ($)  𝑥  𝐸𝐹 𝑜𝑓 𝑔𝑜𝑜𝑑 𝑜𝑟 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑝𝑒𝑟 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑣𝑎𝑙𝑢𝑒 (
𝑘𝑔𝐶𝑂2𝑒

$
))                 (4) 

Emission factors (EF) used for emission calculations in this assessment were obtained from 

a database developed by EPA, the United States Environmental Protection Agency, which 



63 
 

includes comprehensive supply chain data on different goods and services produced in the 

United States.  

Individual sites’ carbon footprint associated with Scope 3.1 and total amount spent for goods 

and services for 2022 are shown in tables 29 and 30. 

 

Table 29. Scope 3.1 emissions for FEV Consulting individually and total, in tonnes of CO2e. A = Aachen, C 

= Cologne, M = Munich. 

Scope 3 
Germany Spain UAE USA Total 

FEV Consulting A C M Bilbao Dubai Detroit 

3.1 Purchased 

Goods and Services 
19.17 17.78 9.73 4.95 1.21 2.97 55.80 

 

Table 30. Most common purchased goods and services per FEV Consulting site. 

Site  Most Common Purchased Goods & Services 

Aachen Computer & Electronic Products  

Cologne Computer & Electronic Products 

Munich Computer & Electronic Products 

Bilbao Computer & Electronic Products 

Dubai Transportation & Transportation Support 

Detroit Other Services 
 

Additional to the most common goods and services that FEV Consulting across all sites 

purchased in 2022 high expenditures occur in food and beverage, including take-out food 

items, plastic products, metal products, paper products, restaurants, and other retail sectors.  

5.3.2  Emission results from Scope 3.4: Upstream Transportation and Distribution 

There are three methods emissions can be calculated from upstream transportation and 

distribution, and these are summarized in table 31. 
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Table 31. Methods for calculating emissions from upstream transportation and distribution per the Technical 

Guidance for Calculating Scope 3 Emissions (World Resources Institute, 2013). 

Fuel-based method Calculation using the amount of fuel that was consumed by 

the transport mode and the emission factor appropriate for the 

type of fuel used. This data could be obtained from Scope 1 

or Scope 2 emission data from the transportation company. 

Distance-based method Calculation using the shipping mode, distance, and mass of 

good and the emission factor appropriate for mass-distance of 

transport mode. 

Spend-based method Calculation using cost of shipping and handling and the 

average emission factor in mass of CO2e per economic value 

(i.e., kg CO2e/cost $ of goods or services). 

 

Due to the lack of readily available data from suppliers from a transportation perspective 

including type of vehicle used to deliver the purchased good, fuel used, exact location the 

purchased good came from, and the time requirements to get this level of detailed data, the 

method chosen to calculate category 3.4 emissions was the spend-based method. Table 32 

shows the calculation method chosen for applicable sites on purchased goods and services. 

 

Table 32. Calculation method used based on data availability per site (World Resources Institute, 2004). A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.4 Upstream transportation 

and distribution 
Spend-Based Spend-Based Spend-Based Spend-Based 

 

Using the GHG Protocol guidance, the following calculation was appropriate to determine 

emissions associated with upstream transportation and distribution: 

𝐶𝑂2𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 =

∑ (𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑔𝑜𝑜𝑑 ($)  𝑥  𝐸𝐹 𝑜𝑓 𝑔𝑜𝑜𝑑 𝑜𝑟 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑝𝑒𝑟 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑣𝑎𝑙𝑢𝑒 (
𝑘𝑔𝐶𝑂2𝑒

$
))           (5) 

Emission factors for this calculation were obtained from the GHG Emission Factors Hub 

from EPA.  
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Individual sites’ carbon footprint associated with Scope 3.4 for 2022 is shown in table 33. 

Table 33. Scope 3.4 emissions for FEV Consulting individually and total, in tonnes of CO2e. A = Aachen, C 

= Cologne, M = Munich. 

Scope 3 
Germany Spain UAE USA Total 

FEV Consulting A C M Bilbao Dubai Detroit 

3.4 Upstream 

Transportation 

and Distribution 

0.11 0.07 0.02 0.05 0 0 0.25 

 

It was found that Scope 3.4 is the scope with the least amount of emissions of all scope 

categories included in this carbon footprint assessment. Therefore, it was considered that 

estimation of any unavailable data, such as that of the site in Detroit, was unnecessary and 

would not change the overall results significantly. 

5.3.3  Emission results from Scope 3.5: Waste Generated in Operations 

There are three methods emissions can be calculated from waste generated in operations, 

and these are summarized in table 34. 

 

Table 34. Methods for calculating emissions from waste generated in operations per the Technical Guidance 

for Calculating Scope 3 Emissions (World Resources Institute, 2013). 

Supplier-specific method Calculation using Scope 1 and Scope 2 data from the 

waste treatment facilities. 

Waste-type-specific method Calculation using emission factors specific to the type of 

waste and treatment and/or disposal method. 

Average-data method Calculation using estimation of total waste and average 

emission factor for each type of waste treatment and/or 

disposal method. 

 

When the type of waste generated in operations is unknown, most companies choose the 

average-data method to calculate emissions even though this creates a bigger uncertainty 

and, possibly, overestimation (World Resources Institute, 2013). FEV Consulting does not, 

currently, track or monitor the amount of waste that is generated by employees on site. Due 
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to availability of data, the average-data method was chosen to calculate emissions for this 

category. Table 35 shows the calculation method chosen for applicable sites on purchased 

goods and services. 

 

Table 35. Calculation method used based on data availability per site (World Resources Institute, 2004). A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.5 Waste generated  

in operations 
Average-Data Average-Data  Average-Data 

 

Using the GHG Protocol guidance, the following calculation was appropriate to determine 

emissions associated with upstream transportation and distribution: 

𝐶𝑂2𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 =

∑ (
𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑤𝑎𝑠𝑡𝑒 (𝑡𝑜𝑛𝑛𝑒𝑠) 𝑥 % 𝑜𝑓 𝑤𝑎𝑠𝑡𝑒 𝑔𝑜𝑖𝑛𝑔 𝑡𝑜 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑤𝑎𝑠𝑡𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡

  𝑥  𝐸𝐹 𝑜𝑓 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑤𝑎𝑠𝑡𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑚𝑒𝑡ℎ𝑜𝑑 (
𝑘𝑔𝐶𝑂2𝑒

𝑡𝑜𝑛𝑛𝑒
)

)                         (6) 

Emission factors for this calculation were obtained from the GHG Emission Factors Hub 

from EPA, which includes a compilation of emission factors from the Documentation for 

Greenhouse Gas Emission and Energy Factors Used in the Waste Reduction Model 

(WARM) (2015) also from EPA.  

Individual sites’ carbon footprint associated with Scope 3.5 is shown in table 36. 

 

Table 36. Scope 3.5 emissions for FEV Consulting individually and total, in tonnes of CO2e. A = Aachen, C 

= Cologne, M = Munich. 

Scope 3 
Germany Spain UAE USA Total 

FEV 

Consulting 
A C M Bilbao Dubai Detroit 

3.5 Waste 

Generated in 

Operations 

3.44 1.42 1.65 0.21 0 4.84 11.56 
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It was found that Scope 3.5 is one of the categories with the least amount of emissions of all 

scope categories included in this carbon footprint assessment. Consideration should be given 

to improving inventory data quality for a more accurate estimate.  

5.3.4  Emission results from Scope 3.6: Business Travel 

There are three methods emissions can be calculated from business travel, and these are 

summarized in table 37. 

 

Table 37. Methods for calculating emissions from business travel per the Technical Guidance for Calculating 

Scope 3 Emissions (World Resources Institute, 2013). 

Fuel-based method Calculation using fuel consumption from business travel 

and the emission factor specific to the type of fuel used. 

Distance-based method Calculation using the distance traveled, mode of 

transportation, and the relevant emission factor for the mode 

of transportation.   

Spend-based method Calculation using cost of travel for each mode of 

transportation and using a relevant average emission factor.  

 

FEV Consulting has records on business travel with data on cost and/or distance travelled. 

Different sites use different methods to track this data including travel agencies, internal 

tracking through reimbursements, or personal records. Based on available records from FEV 

Consulting, two methods were chosen to calculate emissions for this category. The distance-

based method was chosen for trips where distance travelled was available through invoices 

or estimates from travel routes. Trips where only cost was available without any records of 

departure and arrival locations, or fuel consumed, were allocated to Scope 3.1 (Purchased 

Goods and Services) under the Transit and ground passenger transportation sector. Table 38 

shows the calculation method chosen for applicable sites on purchased goods and services. 
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Table 38. Calculation method used based on data availability per site (World Resources Institute, 2004). A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.6 Business travel Distance-Based Distance-Based Distance-Based Distance-Based 

 

Using guidance from the Technical Guidance for Calculating Scope 3 Emissions, the 

calculation used to calculate CO2e emissions for the distance-based method of business 

travel is as follows: 

 

𝐶𝑂2𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 = ∑(𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 𝑏𝑦 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑡𝑦𝑝𝑒 (𝑣𝑒ℎ𝑖𝑐𝑙𝑒 − 𝑘𝑚 𝑜𝑟 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟 −

𝑘𝑚) 𝑥 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝐸𝐹 (
𝑘𝑔𝐶𝑂2𝑒

𝑣𝑒ℎ𝑖𝑐𝑙𝑒−𝑘𝑚
𝑜𝑟 

𝑘𝑔𝐶𝑂2𝑒

𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟−𝑘𝑚
)) + ℎ𝑜𝑡𝑒𝑙 𝑠𝑡𝑎𝑦𝑠 (𝑘𝑔𝐶𝑂2𝑒)                                                     (7)                                           

 

Emission factors for this calculation were obtained from the GHG Emission Factors Hub 

from EPA and the European Environment Agency (EMEP/EEA) air pollutant emission 

inventory guidebook 2019 for typical vehicle types on a national level. Where country-

specific emission factors were not available, emission factors from EPA were used.  

Emission factor database generated by DEFRA was used to calculate emissions associated 

with hotel stays (GOV.UK, 2020). 

Individual sites’ carbon footprint associated with Scope 3.6 per site in 2022 are shown in 

table 39 and figure 11. 

 

Table 39. Scope 3.6 emissions for FEV Consulting individually and total, in tonnes of CO2e. A = Aachen, C 

= Cologne, M = Munich. 

Scope 3 
Germany Spain UAE USA Total 

FEV 

Consulting 
A C M Bilbao Dubai Detroit 

3.6 Business 

Travel 
10.40 11.26 26.36 15.15 8.11 7.92 79.19 
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Figure 11. Emissions from business travel, including hotel stays, in tonnes CO2e, per site per mode of 

transportation. 

 

It was observed from the data that most hotel stays occurred in Germany, Spain, United Arab 

Emirates, and the United States of America. Location of hotel stays is important to calculate 

more accurate emissions. It can also be observed from figure 11 that the most emissions are 

caused by air travel medium and long hauls. 

5.3.5  Emission results from Scope 3.7: Employee Commuting 

There are three methods emissions can be calculated from employee commuting, and these 

are summarized in table 40. 

 

Table 40. Methods for calculating emissions from employee commuting per the Technical Guidance for 

Calculating Scope 3 Emissions (World Resources Institute, 2013). 

Fuel-based method Calculation using fuel consumption from employee 

commuting and the emission factor specific to the type of 

fuel used. 

Distance-based method Calculation using the distance traveled for commuting, 

mode of transportation, and the relevant emission factor for 

the mode of transportation.   
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Average-data method Calculation using estimates from average data on employee 

commuting patterns.    

 

Based on the data that was able to be collected from FEV Consulting employees, the chosen 

method for this calculation was the distance-based method for this category. Table 41 shows 

the calculation method chosen for applicable sites on purchased goods and services. 

 

Table 41. Calculation method used based on data availability per site (World Resources Institute, 2004). A = 

Aachen, C = Cologne, M = Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

3.7 Employee 

commuting 
Distance-Based Distance-Based Distance-Based Distance-Based 

 

Using guidance from the Technical Guidance for Calculating Scope 3 Emissions, the 

calculation used to calculate CO2e emissions for the distance-based method of employee 

commuting is as follows: 

𝐶𝑂2𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 = ∑ (𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 𝑏𝑦 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑡𝑦𝑝𝑒 (𝑣𝑒ℎ𝑖𝑐𝑙𝑒 − 𝑘𝑚 𝑜𝑟 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟 −

𝑘𝑚) 𝑥 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝐸𝐹 (
𝑘𝑔𝐶𝑂2𝑒

𝑣𝑒ℎ𝑖𝑐𝑙𝑒−𝑘𝑚
𝑜𝑟 

𝑘𝑔𝐶𝑂2𝑒

𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟−𝑘𝑚
)) +

 (𝑜𝑝𝑡) ∑(𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑤ℎ𝑒𝑛 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 ℎ𝑜𝑚𝑒 (𝑘𝑊ℎ) 𝑥 𝑒𝑛𝑒𝑟𝑔𝑦 𝑠𝑜𝑢𝑟𝑐𝑒 𝐸𝐹 (
𝑘𝑔𝐶𝑂2𝑒

𝑘𝑊ℎ
))            (8) 

Emission factors for this calculation were obtained from the GHG Emission Factors Hub 

from EPA and the European Environment Agency (EMEP/EEA) air pollutant emission 

inventory guidebook 2019 for typical vehicle types on a national level. Where country-

specific emission factors were not available, emission factors from EPA were used.  

Individual sites’ carbon footprint associated with Scope 3.7 and commuting details, 

including share of distances traveled, mode of transportation, share of energy use at home, 

and most common modes of transportation per site in 2022 are shown in tables 42 and 43 

and figure 12. 
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Table 42. Scope 3.7 emissions for FEV Consulting individually and total, in tonnes of CO2e. A = Aachen, C 

= Cologne, M = Munich. 

Scope 3 
Germany Spain UAE USA Total 

FEV 

Consulting 
A C M Bilbao Dubai Detroit 

3.7 Employee 

Commuting 
38.48 35.74 17.34 3.00 0.32 237 332.53 

 

Table 43. Share of distances traveled, in %, for employee commuting and share of energy consumption from 

remote work for each FEV Consulting site for 2022. 

Site 

Passenger 

Car 

 

Motorcycles Rail Bus 
Energy Consumption  

Electricity Heat 

Aachen 8% 100% - 97% 22% 53% 

Cologne 10% - 29% - 9% 12% 

Munich 1% - 66% 3% 30% 35% 

Bilbao 1% - 5% - 14% - 

Dubai - - - - 10% - 

Detroit 81% - - - 16% - 

 

 

 

Figure 12. Emissions from employee commuting, in tonnes CO2e, per site per mode of transportation. 
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It can be observed from table 43 and figure 12 that the most widely used mode of 

transportation for employee commuting across all FEV Consulting sites was passenger car 

followed by train/rail and bus. It is important to point out that distances traveled by 

employees using FEV vehicle fleet for employee commuting was not included in Scope 3.7. 

Emissions associated with usage of FEV vehicle fleet, regardless of reason, were accounted 

for in Scope 1.  
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6  Standardization of Inventory Data Collection and Carbon 

Footprint Calculation at FEV Consulting 

Inventory data gathered to assess the carbon footprint of FEV Consulting was, for the most 

part of this assessment, a manual activity. Some data services and applications exist to obtain 

the data from automatically generated reports; however, transition of this data into a 

compiled file to calculate the greenhouse gas emissions and carbon footprint of each 

individual site and of FEV Consulting as a whole occurred through manual input. This 

section aims to set recommendations for a standardized approach for collecting data until 

more technology is available that can automatically transfer data from different sources into 

a common file.  

The separate tables shown in sections 4.2.1 – 4.2.3 (Inventory analysis of carbon emissions 

scopes at FEV Consulting) were compiled and turned into a matrix with more details for 

each site including where data was collected from for the different scope emissions. This 

matrix aims to aid next year’s carbon footprint assessment. The matrix is summarized in 

table 44; however, more details including people to contact, phone numbers, appropriate 

emission factor databases, and more have been documented and transferred to FEV 

Consulting file share. 

 

Table 44. Carbon Footprint Inventory Data Matrix. Guidance to obtaining inventory data for carbon footprint 

calculations. A = Aachen, C = Cologne, M = Munich. 

Emission Scope 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

1 Mobile combustion 
Logistics service 

company 
Does not apply Estimate Estimate 

2 Purchased electricity Utility bills Does not apply 
Utility bills + 

estimate 

2 Heat 
Property management 

bills 
Does not apply 

3.1 Purchased goods and 

services 

Credit card statements. 

Amazon shipping report. 

Purchased 

goods recepits/ 

invoices 

Excel sheet 

with purchased 

Excel sheet 

with 

purchased 
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Reimbursement 

statements. 

goods and 

services 

goods and 

services 

3.4 Upstream 

transportation and 

distribution 

Shipping and handling information from 

purchased goods where available 
Does not apply Not available 

3.5 Waste generated in 

operations 
Estimation Does not apply Estimate 

3.6 Business travel Travel management tool 
Invoices and 

other estimates 

Invoices and 

other estimates 
Estimate 

3.7 Employee 

commuting 
Survey 

  

 

Due to the amount of time and effort taken to work with different individuals from each of 

the FEV Consulting sites to collect the data, several suggestions to improve data gathering 

have been identified. These improvements have been divided into different themes: 

1. Creation of an inventory quality management system 

2. Software 

a. Standardize 

b. Create/leverage software or web-based tool 

c. Unlocking SAP 

3. Evergreen document 

4. Synergies and partnerships 

6.1  Creation of an inventory quality management system 

First, and as suggested in the GHG Protocol, FEV Consulting should implement an inventory 

quality management system that will aid with data gathering, data quality, monitoring, 

documenting, and reporting improvements over time (World Resources Institute, 2004). In 

this management system, a team that becomes responsible for the management system is 

created. This team should be composed of individuals that can allocate a significant 

percentage of their time, if not full time, to carbon footprint assessment activities. These 
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activities include communication across the different sites on tracking, documenting, 

improving, compiling, and reporting inventory data. Other activities owned by this team 

could include coordinating third-party verifications for carbon footprint assessment and 

ideation sessions to identify opportunities for improvement in all areas of the system, not 

only inventory data quality but also carbon footprint reduction opportunities.  

6.2  Software 

Second, FEV Consulting should focus on standardizing software and applications to be used 

across all the sites for tracking the different scope inventory data. For example, vehicle fleet 

inventory data for, Scope 1 emissions, such as distance traveled and fuel consumption in 

Germany is tracked through a mobility service company. This service company is only 

available in Europe; therefore, along with the German sites, the Bilbao site should implement 

the use of it to track vehicle fleet activity. Other companies operating worldwide exist that 

can help businesses track and analyze their fleet operations. For example, Fleetio which not 

only offers fleet management in terms of fuel consumption and distances traveled but also 

lifecycle management, expense tracking and preventative maintenance planning (Fleetio, 

2023). Additionally, Fleetio can also be used to track business-related personal car activities. 

Consideration should be given to such companies that can offer the services to, not only FEV 

Consulting but, eventually all FEV Group. 

Other inventory data to standardize across all FEV Consulting is business travel. Business 

travel management for FEV Consulting in Germany is done through a travel management 

company. This company is available worldwide and offers unlimited usage of their platform 

for companies that already have a contract with them. The company offers data analytics in 

the form of reports generated with inventory data that is needed for carbon footprint 

assessment for example, distances traveled and CO2 emissions associated with air travel 

(Amedeus, 2023). The company is also working on improving the capacity of their data 

analytics to include more data associated with distances traveled by other modes of 

transportation such as rail. It is recommended that FEV Consulting implements the use of of 

this company for travel management in the other FEV Consulting sites that don’t currently 

use it. Other features that the travel management company uses such as tracking of business 

travel expenses in a user-friendly manner should also be explored to keep business travel 
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accounting consistent across the whole FEV Consulting group (Amedeus, 2023). 

Additionally, a best practices document should be implemented with common applications 

and programs to be used across the FEV Consulting sites to track specific inventory data. 

Moreover, FEV Consulting should consider expanding its organizational capabilities by 

hiring more people with expertise in digitalization, web design, and innovation. 

Digitalization of carbon footprint inventory data could come from a software created by FEV 

Consulting’s own personnel. Any software created by FEV Consulting could, additionally, 

be sold as a service to FEV clients across the globe. Leverageable tools exist in the market 

that are web-based and offer tracking of inventory data and calculating carbon footprint for 

companies. Analysis of these web-based tools should be performed to obtain ideas for the 

creation of an FEV Consulting-owned tool that can be used internally and sold externally as 

a service. Some of these leverageable carbon footprint assessment tools have been 

summarized in table 45.  

 

Table 45. Web-based carbon footprint/emission calculators that can be leveraged at FEV Consulting (Carbon 

Footprint Ltd, 2023; The Carbon Trust, 2023; Climate Impact Partners, 2023; Climate Neutral Group, 2023; 

Climate Neutral, 2023; ClimatePartner GmbH, 2023; Boston Consulting Group, 2023; Net 

Zero.International, 2023; Normative, 2023; Sweep, 2023; Watershed Technology, Inc., 2023. 

Name of 

company 
Features Website 

Carbon 

Footprint 

Carbon calculation tools 

Other sustainability report (GRI) 

PAS 2060 Carbon Neutrality standard and 

certificate 

carbonfootprint.com 

Carbon Trust 
Carbon footprint calculator 

CarbonTrust certification  
carbontrust.com 

Climate Impact 

Partners 

Carbon footprint calculations 

Carbon offsetting 

CarbonNeutral® certification 

climateimpact.com 

Climate Neutral 

Group 

Carbon footprint calculation 

Carbon offsetting 

Climate-Neutral certification  

climateneutralgroup.com 

https://www.carbonfootprint.com/small_business_calculator.html
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/sme-carbon-footprint-calculator
https://www.climateimpact.com/business-solutions/small-business-calculator/
https://www.climateneutralgroup.com/en/a-to-zero-co2/?utm_source=google&utm_medium=cpc&utm_campaign=cu+a+to+zero+co2&utm_content=climate%20neutral&gclid=CjwKCAjw5pShBhB_EiwAvmnNV0xKAFZSXudt5fqFJzd5TZoqgpxRZ5goiDiIdC4ls6S5qFL5vtB8JxoCXuoQAvD_BwE
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Climate Neutral 

Organization 

Carbon footprint calculator 

Climate neutral certification 
climateneutral.org 

Climate Partner 

Carbon footprint calculator 

Carbon offset projects 

Carbon emission reduction targets 

Carbon neutral label 

climatepartner.com 

CO2 AI by BCG 

Carbon accounting 

Aid on roadmap to net-zero and other 

emission reduction decisions 

Entire ecosystem view 

co2ai.com 

Net Zero 

International 

Carbon footprint calculation 

Monthly monitoring 

Carbon offset projects 

Net Zero certification 

netzero.international 

Normative 

Carbon accounting 

High impact emission reduction 

recommendations 

normative.io 

Sweep 

Carbon footprint calculator 

Aid on roadmap and reduction targets 

Automated measurements 

sweep.net 

Watershed 
Carbon accounting and analysis 

Carbon removal project suggestions 
watershed.com 

 

An alternative to the third point suggested previously is to digitize carbon footprint inventory 

data tracking by unlocking the possibilities of software already used by the company such 

as SAP. SAP offers different solutions for compiling data available from various sources 

including spreadsheets and other tools with the SAP Sustainability Control Tower and SAP 

Datasphere offered by SAP (Rothermel, 2022; Chirapurath, 2023. 

Standardizing software across all FEV Consulting sites with software that has data tracking 

and reporting features would ease the inventory data collection process. It would not only 

make it faster to input the data into any carbon footprint calculation tool, whether manual or 

https://www.climateneutral.org/
https://www.climatepartner.com/en/carbon-neutral-label
https://co2ai.com/?utm_term=business%20carbon%20calculator&utm_campaign=CO2%20AI%20%7C%20Global%20%7C%202022&utm_source=adwords&utm_medium=ppc&hsa_acc=5733241556&hsa_cam=18827221658&hsa_grp=143993496155&hsa_ad=633235039386&hsa_src=g&hsa_tgt=kwd-811465799248&hsa_kw=business%20carbon%20calculator&hsa_mt=e&hsa_net=adwords&hsa_ver=3&gclid=Cj0KCQjww4-hBhCtARIsAC9gR3YSJL6Z7Vy94uLfl12RkSX2Il2r-fzqwDwDlDpPRervlARCE59LyvYaAioSEALw_wcB
https://netzero.international/net-zero-services/net-zero-certification
https://normative.io/product/?utm_source=google&utm_medium=cpc&utm_campaign=FIN-EN|SKAG&utm_term=calculator%20footprint&gclid=Cj0KCQjww4-hBhCtARIsAC9gR3bsUajxEKDobg9qNgNSCIeChXz8qZUZq8TmuUCB8WULxNWB0STLyFAaAs5SEALw_wcB&utm_source=google&utm_medium=cpc&utm_campaign=FIN-EN|SKAG&utm_term=calculator%20footprint
https://www.sweep.net/platform
https://watershed.com/en-GB/product
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web-based, but it would also make the data more accurate as these software companies are 

continuously improving data quality.  

6.3  Evergreen document 

Third, and what seems to be the best short-term solution, is to keep the carbon footprint 

assessment workbooks created for each FEV Consulting site as evergreen documents that 

are updated on a frequent basis. The workbook template can be seen in Appendix 2. A 

suggested update frequency is monthly, especially for scope 3 inventory data. Table 46 

shows suggested tracking frequencies for each site based on existing data sources and 

availability. 

 

Table 46. Frequency of data tracking if no new software implementation occurs and data sources and 

availability remain the same as for the 2022 carbon footprint assessment. A= Aachen, C = Cologne, M = 

Munich. 

Scope 

Inventory Data 

Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

Scope 1 Annual Annual Annual Monthly Monthly Montly 

Scope 2 Annual Annual Annual Annual Monthly Montly 

Scope 3.1 Monthly Monthly Monthly Monthly Monthly Montly 

Scope 3.4 Monthly Monthly Monthly Monthly Monthly Monthly 

Scope 3.5 Monthly Monthly Monthly Monthly Monthly Monthly 

Scope 3.6 Annual Annual Annual Monthly Monthly Monthly 

Scope 3.7 Annual Annual Annual Annual Annual Annual 

 

This approach would require the implementation of the, previously mentioned, inventory 

data quality team with representation and ownership at every site. Additionally, this 

approach would require FEV Consulting to make the employee commuting survey 

mandatory for all employees in order to improve data quality. 

Regardless of the approach selected to calculate FEV Consulting carbon footprint in future 

years, consideration must be given to the emission factors that are used in web-based 
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calculation tools available in the market or any calculation tool created by FEV Consulting. 

Emission factors should represent geographical locations and updated as needed. 

6.4  Synergies and partnerships 

Additional to implementation of software across FEV Consulting and carbon footprint 

assessment ownership by representatives from each site, synergies and partnerships can help 

improve data quality and reduce emissions. As can be seen in section 5.3 (FEV Consulting 

Scope 3 emissions), Scope 3 emissions are the highest emissions for the organization. 

Specific to Scope 3 inventory data, synergies can be created to improve accuracy and reduce 

emissions. Apart from the already mentioned software companies for tracking business 

travel activity, Scope 3 emission categories such as 3.1 Purchased Goods and Services, 3.4 

Upstream Transportation and Distribution, 3.5 Waste Generated in Operations, and 3.7 

Employee Commuting have additional improvements to be made for better data quality as 

well as reduction opportunities. 

Collaboration between different actors within FEV Consulting’s value chain will be crucial 

to ensure not only effective tracking of carbon footprint inventory data but also reduction of 

carbon emissions. Synergies can start with engaging suppliers and implementing a supplier 

code of conduct outlining expectations from FEV Consulting (Lynn, 2021). Whether 

suppliers are initiating their sustainability journey or are well under way in a sustainability 

roadmap, expectations about their sustainability efforts would be a win-win situation for 

both FEV Consulting and the supplier. In this manner, consumption of energy, goods and 

services, waste management, and business travel could see reductions in emissions. For 

example, by making long-term contracts for certified green energy, contracts on waste 

management to ensure waste is sorted and treated the most environmentally conscious way, 

choosing travel modes from companies that have a commitment to net-zero carbon, etc. 

Additionally, working with suppliers would allow more quality inventory data to be obtained 

for Scope 3.1 by, for example, requesting product specific carbon footprint of products and 

services used by FEV Consulting.  

Additionally, supporting clients in implementation of more sustainability-related solutions 

such as sustainability strategy roadmaps, sustainable technology, design for longevity, 

recycling solutions, and other circular solutions (Lynn, 2021). 
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Partnerships can be made with various companies and organizations that are considered 

champions in sustainability efforts. These partnerships can include companies that offer 

carbon offsets and carbon removal opportunities. Carbon offsets reduce the overall carbon 

footprint of organizations that choose this method through emission compensation 

(Normand, 2022). Carbon offsetting is used to reduce current carbon emissions and avoid 

future carbon emissions (Fischl, 2022). On the other hand, carbon removal removes carbon 

emissions from the atmosphere reversing the impact these emissions have caused to the 

environment (Normand, 2022). Another difference between the two is the difference in an 

organization becoming carbon neutral as opposed to carbon net-zero (Fischl, 2022). Both 

measures are used by organizations that to make claims of carbon neutrality (Carrillo Pineda, 

et al., 2020). The Science Based Target initiative (SBTi) states that measures to remove 

carbon from the atmosphere prevents accumulation of greenhouse gases in the atmosphere, 

supports net zero economy, and fulfils the Paris Agreement and Sustainable Development 

Goals (Carrillo Pineda, et al., 2020). Nevertheless, carbon offsetting positively contributes 

to climate change mitigations and partial goals of the Paris Agreement including climate 

adaptation (Carrillo Pineda, et al., 2020). Therefore, it is recommended that organizations 

implement any of these measures to help in their carbon net-zero roadmap prioritizing 

reduction of emissions and carbon removal to neutralize those emissions that are impossible 

to eliminate (Carrillo Pineda, et al., 2020). Companies that offer carbon offset and carbon 

removal solutions, often, also offer carbon neutral and carbon net-zero certifications. These 

certifications can aid with validation of carbon footprint, carbon emission reduction efforts 

and company branding. From the web-based tools for carbon footprint assessment reviewed 

in section 6.2 (Software), table 47 shows which offer different types of labels and 

certifications. 

 

Table 47. Web-based carbon footprint/emission calculators that can be leveraged at FEV Consulting (Carbon 

Footprint Ltd, 2023; The Carbon Trust, 2023; Climate Impact Partners, 2023; Climate Neutral Group, 2023; 

Climate Neutral, 2023; ClimatePartner GmbH, 2023; Net Zero.International, 2023). 

Name of 

company 
Features Website 

Carbon 

Footprint 

PAS 2060 Carbon Neutrality standard and 

certificate 
carbonfootprint.com 

Carbon Trust CarbonTrust certification  carbontrust.com 

https://www.carbonfootprint.com/small_business_calculator.html
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/sme-carbon-footprint-calculator
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Climate Impact 

Partners 
CarbonNeutral® certification climateimpact.com 

Climate Neutral 

Group 
Climate-Neutral certification  climateneutralgroup.com 

Climate Neutral 

Organization 
Climate neutral certification climateneutral.org 

Climate Partner Carbon neutral label climatepartner.com 

Net Zero 

International 
Net Zero certification netzero.international 

 

Other partnerships that have been made by the companies analyzed in section 3.1 (Carbon 

footprint of consulting businesses) include the following: 

 Sustainable Fuel Alliance (SAF) 

 Reforestation programs (i.e., LEAF, Emergent) 

 Natural Capital Partners 

 Global Resilience Partnership 

 Carbon Disclosure Project 

 Renewable Electricity 100% (RE100) 

 Professional Services Sustainability Roundtable 

 Task Force on Climate-Related Financial Disclosures (TCFD) 

 UN Programs: Global Impact, UN Global Compact, UN Framework Convention on 

Climate Change 

 US Global Change Research Program 

 World Business Council for Sustainable Development 

 Nature Conservancy 

Additionally, some of these companies also support non-profit organizations that are serving 

to protect the environment and natural resources and are also pursuing additional business 

https://www.climateimpact.com/business-solutions/small-business-calculator/
https://www.climateneutralgroup.com/en/a-to-zero-co2/?utm_source=google&utm_medium=cpc&utm_campaign=cu+a+to+zero+co2&utm_content=climate%20neutral&gclid=CjwKCAjw5pShBhB_EiwAvmnNV0xKAFZSXudt5fqFJzd5TZoqgpxRZ5goiDiIdC4ls6S5qFL5vtB8JxoCXuoQAvD_BwE
https://www.climateneutral.org/
https://www.climatepartner.com/en/carbon-neutral-label
https://netzero.international/net-zero-services/net-zero-certification
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with third-party organizations with strict sustainability commitments specific to carbon net-

zero e.g., (FTI Consulting Inc., 2021; Boston Consulting Group, 2022). 
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7  Carbon footprint reduction recommendations 

This section is divided into three different sections. The first section includes specifics of 

FEV Consulting carbon footprint emission reduction recommendations. The second section 

summarizes overall carbon footprint reduction efforts by companies analyzed and presented 

in section 3.1 (Carbon footprint of consulting businesses) that can be leveraged. The third, 

and final section, includes input from FEV Consulting employees about carbon footprint 

reduction efforts the organization should consider. 

7.1  FEV Consulting carbon footprint reduction recommendations 

Carbon footprint reduction of FEV Consulting is not only important for the environment but 

is also becoming necessary for business. 

Carbon footprint reduction efforts should follow the following order: 

1. Reduce emissions directly from sources in FEV Consulting. 

2. Invest in carbon removal initiatives. 

3. Invest in carbon offsetting initiatives. 

As seen in section 5 (Carbon Footprint of FEV Consulting), the top 5 emission scopes 

analyzed in this assessment, ranked from highest to lowest, are as stated in table 48. 

 

Table 48. Share of top 5 emission scopes for FEV Consulting. 

Ranking Emission scope Share 

1 3.7  Employee Commuting 48% 

2 2     Purchased Energy Consumption 13% 

3 2     Purchased Heat Consumption 12% 

4 3.6  Business Travel 11% 

5 3.1  Purchased Goods and Services 8% 
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Apart from inventory data quality improvements that can, subsequently, change carbon 

footprint results from using more accurate calculation methods per the GHG Protocol (i.e., 

using supplier product carbon footprint versus cost of purchased good or making employee 

commuting survey mandatory to obtain 100% response from employees), there are reduction 

efforts that FEV Consulting can include in their sustainability roadmap. These carbon 

footprint reduction effort recommendations will be stated beginning with the top 5 emission 

scopes. 

 

# 1 Scope 3.7 Employee Commuting 

 Encourage and reward “green commuting” by walking, biking or use of public 

transportation. 

 Support and require remote work for certain percentage of time. 

 

#2 and #3 Scope 2 Purchased Electricity and Heat Consumption 

 Contract 100% renewable energy source at all sites. 

 Obtain green energy certificates from energy supplier. 

 Supply own energy through renewable energy sources (i.e., solar panels, windmill). 

 Conduct a thorough energy usage analysis and identify opportunities for 

consumption reduction. 

 

#4 Scope 3.6 Business Travel 

 Reduce overall business travel. 

 Work with travel management system to indicate the least emitting mode of 

transportation for the desired destinations. 

 Partner with airlines, car rental services, and hotels to obtain carbon footprint 

information and make more environmentally conscious travel choices. 
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 Modify travel policy to indicate requirements for car rental (i.e., only EV or hybrid). 

 

#5 Scope 3.1 Purchased Goods and Services 

 Reduce overall consumption. 

 Implement circular economy 3R approach: recycle, reuse, remanufacture, especially 

in the computer and electronics sector. 

o Implement a second-hand platform within FEV Consulting. 

o Create reuse programs. 

o Purchase long-lasting products. 

 Have employees bring their own food to work and reduce the amount of take-out 

food. This also reduces packaging associated with take-out food and transportation 

services in the case where food was delivered. 

 Consolidation of orders. 

 Purchase locally where able to reduce emissions from transportation. 

Even though emissions generated from mobile combustion were not the highest for FEV 

Consulting in 2022, it is important to mention that opportunities for carbon footprint 

reduction exist in this area as well. FEV Consulting could reduce vehicle fleet and/or 

transition their vehicle fleet to all electric vehicles.  

Where carbon reduction is no longer possible for FEV Consulting, consideration should be 

given to carbon removal and carbon offsetting projects. Carbon removal projects must be 

able to measure specifically how much carbon is removed from the atmosphere (Normand, 

2022). Examples of carbon removal projects include, but are not limited to: 

 Direct Air Capture, which aims at capturing carbon dioxide directly from the 

atmosphere and either store it or use it to produce other products. 

 Carbon destruction. 

 Carbon capture and carbon sinks through optimization of ocean’s natural ability, 

agricultural soil improvements. 
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 Restoration of trees and forests including new trees and new forests. 

 Carbon sequestration in bioenergy plants (Fischl, 2022; Normand, 2022; World 

Resources Institute, 2023). 

Carbon offsetting projects should also be able to measure the amount of carbon that is 

removed from the atmosphere through implementation of such project. However, verifying 

carbon removal amounts is a much bigger challenge with this measure (Normand, 2022). 

Therefore, if implemented at FEV Consulting, carbon reduction should be properly 

documented to avoid “over crediting” (Gurgel, 2022). Examples of carbon offsetting projects 

include: 

 Installation of renewable energy sources such as solar power panels and wind 

turbines. 

 Improvements to assets for more energy efficient operations, such as buildings. 

 Conservation of forests and oceans. 

 Improving waste management (Gurgel, 2022; Normand, 2022). 

Carbon offsetting through the purchase of carbon credits alone is not recommended due to 

uncertainty on the actual amount of carbon removed from the atmosphere. Additionally, 

companies using carbon credits can be considered “green washing”, which can affect their 

business and reputation. Nonetheless, carbon offsetting can help companies reach climate 

goals. However, to avoid “green washing” claims by the public, it is important that the first 

lever pulled by FEV Consulting in emission reduction efforts is true reduction of emissions 

in its operations and consider offsetting as a secondary resource. It is also important that 

FEV Consulting is clear and transparent with its carbon footprint reporting, sustainability 

targets, and emission reduction efforts (Harvey, 2023).  

7.2  Leverageable carbon footprint reduction efforts from other companies 

The analysis of sustainability reports to understand carbon footprint assessment approaches 

of other consulting businesses as well as other technology and manufacturing companies as 

stated in section 3.1 (Carbon footprint of consulting businesses) of this report also included 

leverageable efforts that have helped these companies in their carbon footprint reduction 
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journey and sustainability roadmaps. These efforts have been compiled into different themes 

and summarized below. 

 Project portfolio (own and clients) 

o Investment in carbon sequestration and carbon sink projects. 

o Implementation of projects to improve efficiency of energy use in buildings 

(i.e., heating system, lighting system, repairing air leaks, recovering waste 

heat, etc.). 

o Design products for energy efficiency and longevity. 

o Support and invest in renewable projects (i.e., renewable fuels, renewable 

energy, hybridization, electrification, etc.). 

o Work on their own sustainability project (i.e., installing solar panels, hydro-

power projects, etc.). 

o Work with clients on sustainable solutions. 

 Employees 

o Creating global campaigns that deliver important messages, such as: 

 “Bike to Work Day” where employees get rewarded for sustainable 

commuting practices. 

 “Sustainable Fridays” where employees pick a sustainability topic or 

activity to do. 

 “CO2 Challenges” where employees can participate in sustainable 

activities that get converted into planted trees. 

o Encouraging virtual work to minimize travel and time (i.e., “Work from 

Anywhere” policies). 

o Rewarding employees who contribute significantly to sustainability. 

o Growing employees’ expertise on carbon footprint, emission reduction, and 

roadmap to carbon net-zero. 

 Technology and Equipment  



88 
 

o Working with landlords on energy efficiency and renewable energy contracts 

of leased office buildings. 

o Creating a “smart office” concept where real-estate and energy usage is 

optimized. 

o Improve efficiency of data storage and cloud migration projects. 

o Implementation of monitoring devices for energy usage in real-time 

o Purchased goods and remodeling of offices should prioritize use of recycled 

materials and second-hand shops. 

o Transition to zero-emission vehicles on company fleet. 

o Support and invest on electric vehicle infrastructure implementation. 

o Digital transition to eliminate paper-based processes. 

o Waste programs to eliminate waste from landfill by sending that waste to 

recycle and compost. 

o Annual audits on energy usage and identification of opportunities for energy 

conservation. 

o Use of environmental management system (EMS) to assess and improve 

environmental performance of operations. 

o Offer fossil-free investment options in employees’ retirement plans. 

(Alvarez and Marsal, 2022; Aurecon, 2022; FTI Consulting Inc., 2021; FTI Consulting Inc., 

2022a; FTI Consulting Inc., 2022b; ICF, 2021; Marsh & McLennan Companies, Inc, 2022; 

Nomura Research Institute Group, 2022; Robert Half, 2021; TRC, 2022; Turner & 

Townsend, 2022; Saab, 2021; Boston Consulting Group, 2022; John Deere, 2022; Apple 

Inc., 2021; Robert Bosch GmbH , 2022; Amazon, 2022). 

7.3  Carbon footprint reduction efforts per FEV Consulting employee survey 

An employee survey was conducted to get employees’ input on various carbon footprint 

matters in their personal lives as well as work practices at FEV Consulting. Some of their 



89 
 

answers were expected; however, they gave good insight about how FEV Consulting should 

approach carbon footprint reduction. Their input and ideas are somewhat consistent with 

results of the carbon footprint assessment of FEV Consulting and what the highest sources 

of carbon emissions are. One interesting finding was that business travel and energy 

consumption was believed to be the highest emission source based on survey results. 

However, based on carbon footprint assessment results, electricity and business travel 

contributed 13% and 11% of total emissions for FEV Consulting in 2022 while employee 

commuting was the biggest source of emissions with a 48% share of total emissions. 

Approximately, 37% of FEV Consulting employees answered the survey. The following 

visuals show the input obtained.  

As shown in figure 13, when asked what activities employees thought affected their carbon 

footprint, 17% answered that consumption habits as well as food and eating habits affect 

their carbon footprint. Consumption habits include frequent replacement of electronic 

devices and equipment. Food and eating habits include eating meat, wasting food, and 

getting take-out. The next two highest responses show that 13% of the employees believe 

energy consumption (i.e., energy source choices and unnecessary usage) and traveling (i.e., 

using a personal car and flying) affect their carbon footprint. The Pareto lines in figures 13, 

14, and 15 represent the cumulative total percentage. 
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Figure 13. Employee responses to activities they believe impact their carbon footprint.  
 

 

As shown in figure 14, when asked what the biggest carbon footprint reduction opportunity 

at FEV Consulting is, 31% of the employees answered energy office consumption, followed 

by business travel with 23% and commuting with 19%. As the top fourth response, 9% of 

the employees believe that FEV Consulting’s carbon footprint is small or negligible and that 

the biggest impact can be made by offering sustainable and climate-mitigative solutions to 

clients.  
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Figure 14. Employee responses on presumed largest carbon footprint reduction opportunities at FEV 

Consulting. 

 

Lastly, as shown in figure 15, when asked what projects, initiatives, investments or activities 

FEV Consulting can do outside of its operations to help the environment, the top six 

responses include:  

 Implementation of renewable energy including installation of solar panels on office 

roofs, EV infrastructure, and implementation of Vehicle-to-Building (V2B) concept.  

 CO2-neutral transportation including alternative fuels, EV/Hybrid-only rental car 

policies, eliminating or reducing vehicle fleet, making vehicle fleet all EV, and 

encouraging walking or biking to work where possible. 
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 Funding and supporting innovation such as sustainable startup companies. 

 Awareness creation about implications of carbon footprint and climate change as 

well as encourage, push, and promote sustainability mindsets.  

 Overall consumption reduction such as for paper use, shipping products, water use, 

food, and energy. 

 Sustainability projects for clients to support and help them become carbon net-zero 

or carbon neutral. 

 

Figure 15. Employee responses on what external activities FEV Consulting can do to help the environment. 
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Moreover, as suggested by employees through this survey carbon footprint reduction should 

be included in FEV Consulting strategy and as a company value. They also want to see 

regular monitoring and reporting of carbon footprint and more communication about the 

implications of carbon footprint and benefits of carbon footprint reduction. Employees also 

suggest including CO2 emissions and sustainability as a KPI in all business activities. Lastly, 

employees want to cooperate by delivering more sustainability projects to clients as they 

believe this will create more awareness within the organization and will help create more 

goals related to sustainability and carbon footprint. FEV Consulting employees propose:  

• “Green consulting” 

• Climate studies for the products delivered. 

• Carbon footprint optimization for client products 

• Sustainability KPI for each project  

• Statistics to show how working with FEV Consulting is more sustainable than the 

competitor. 

One way that FEV Consulting can promote sustainable business to clients is by incorporating 

the concept of carbon handprint into their solution proposals. Carbon handprint is the 

positive environmental impact that organizations can offer through products, services, and 

solutions sold to their clients. Created in collaboration between VTT and Lappeenranta 

University of Technology, carbon handprint is used to effectively communicate positive 

environmental impacts as well as demonstrate to stakeholders the ability for the organization 

to develop sustainable solutions. It can also be used to create competitive advantage to the 

organization. A carbon handprint can be created by offering solutions with lower carbon 

footprint as compared to current state or to other solutions or by helping clients reduce 

carbon footprint of their processes (Pajula, et al., 2021). More information on carbon 

handprint can be obtained from the Carbon Handprint Guide available online (VTT, 2023).  
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8  Discussion 

The carbon footprint assessment performed in this study included a total of six FEV 

Consulting sites. The emission sources included in the assessment were chosen based on 

availability and quality of data, specifically for Scope 3. For this reason, the following scopes 

were included in the assessment: 

 Scope 1 – Mobile Combustion 

 Scope 2 – Purchased Electricity and Heat Consumption 

 Scope 3 

o 3.1 Purchased Goods and Services 

o 3.4 Upstream Transportation and Distribution 

o 3.5 Waste Generated in Operations 

o 3.6 Business Travel 

o 3.7 Employee Commuting 

The assessment showed that the biggest contributor to carbon footprint for the combined 

FEV Consulting sites was employee commuting (Scope 3.7), followed by electricity and 

heat consumption (Scope 2), and business travel (Scope 3.6). It is possible that following 

two years of restrictions from COVID, employees’ desire to return to work in the office 

magnified. The choices of transportation modes to commute to the office (personal car being 

more convenient), followed by an increase in employee number and an increase in office 

presence could have been the cause of employee commuting being the highest emission 

source. The same increase in number of employees and office presence, could have been the 

cause of electricity and heat being the second and third highest emission sources for FEV 

Consulting in 2022. It is important to reiterate that the heat consumption from the German 

sites was projected as actual consumption for the year 2022 will only be available in early 

2024.  
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8.1  Previous work 

Scope 1, 2, and 3 emissions were previously analyzed for years 2019 and 2020 for the 

Aachen, Cologne, and Munich sites in Germany. The following charts and tables show the 

results for those assessments including year 2022, which was the aim of this thesis. As 

mentioned previously, only the German sites were taken into consideration for this 

comparison and sites analysed in 2022, such as Bilbao and Dubai, were removed from the 

comparison tables and charts. It is important to note that the number of FEV Consulting 

employees at the German sites changed over the years. The number of employees who 

worked at the various German sites of FEV Consulting was 60, 67, and 87 in the years 2019, 

2020, and 2022 respectively.  

The total carbon footprint of FEV Consulting in Germany, as shown in figure 16, for the 

years 2019, 2020, and 2022 was 405.6, 255.0, and 341.4 tonnes of CO2e respectively. 

Several assumptions had to be made due to lack of data availability. These assumptions are 

explained further in this section. 

 

Figure 16. Breakdown of the total carbon footprint of FEV Consulting at the German sites (including 

Aachen, Cologne, and Munich sites) per scope for the years 2019, 2020, and current reporting year 2022. 

 

The carbon footprint per capita of FEV Consulting in Germany for the years 2019, 2020, 

and 2022 can be observed in figure 17.  
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Figure 17. Breakdown of carbon footprint of FEV Consulting per capita at the German sites (including 

Aachen, Cologne, and Munich sites) per scope for the years 2019, 2020, and current reporting year 2022. 

 

Scope 2 for 2020 was recalculated from previous work and projected for 2022 due to 

availability of energy consumption data. Further explanation is given further in this section. 

A breakdown of scope categories, shown in figure 18, show that the highest carbon footprint 

in 2019 with 200.5 tonnes of CO2e was due to business travel while 2020 with 70.8 tonnes 

of CO2e was due to mobile combustion (FEV Consulting vehicle fleet) and 2022 with 91.7 

tonnes of CO2e was due to employee commuting. 
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Figure 18. Breakdown of scope emissions, in tonnes of CO2e, of FEV Consulting at the German sites 

(including Aachen, Cologne, and Munich sites) for the years 2019, 2020, and current reporting year 2022. 

 

Scope 1 

It can be seen from both figures that Scope 1 emissions for FEV Consulting in Germany 

increased from 2019 to 2020 and decreased from 2020 to 2022. The reason for this change 

could be due to the type of vehicles that have been acquired and the total distance traveled 

in these three years. As shown in table 49 and figures 19 and 20 even though the numbers of 

cars have increased year to year, there was an increase in distances traveled from 2019 to 

2020 and a slight decrease from 2020 to 2022. Additionally, more hybrid cars have been 

acquired for 2022 than the previous two years.  
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Table 49. Share of different types of vehicles in FEV Consulting’s vehicle fleet at the German sites for the 

years 2019, 2020, and current reporting year 2022. 

Types of vehicles 2019 2020 2022 

Gasoline 50% 53% 42% 

Diesel 50% 41% 29% 

Hybrid - 6% 29% 

 

 

Figure 19. Emissions, in tonnes of CO2e, per type of vehicle for FEV Consulting’s German sites for the years 

2019, 2020, and current reporting year 2022. 

 

  

Figure 20. Share of distances traveled, in %, per type of vehicle by employees of FEV Consulting’s German 

sites for the years 2019, 2020, and current reporting year 2022. 
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Scope 2 

The method used to calculate Scope 2 emissions was different from the previous assessments 

performed for 2019 and 2020. However, recalculation of those reporting years was done to 

make a fair comparison. Unfortunately, heat consumption data for German sites is available 

with a two-year delay. This is due to property management of the entire building managing 

utility bills. This means that heat consumption data for 2022 will be available in early 2024. 

Therefore, the data shown in figure 21 has been adjusted to include heat consumption data 

that might have not been available when the assessment was done for 2019 and 2020. 

Additionally, a projection for heat consumption for 2022 was made based on previous 

consumption habits. Emissions associated with Scope 2 should be recalculated as soon as 

heat consumption data becomes available. This has been noted in section 9.2 (Future work 

on tools and data). A breakdown of emissions for Scope 2 of electricity and heat for the 

respective years, is illustrated below.  

 

 

Figure 21. Emissions, in tonnes of CO2e, generated by energy consumption at FEV Consulting’s German 

sites for the years 2019, 2020, and current reporting year 2022. 

 

As can be seen in figure 21, emissions associated with electricity and heat consumption 

decreased significantly from 2019 to 2020 due to an increase in remote work as a result of 

COVID. No emissions were calculated for electricity for the year 2022 because all three 
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German sites acquired 100% renewable electricity. As mentioned previously, due to a delay 

in obtaining data for the current reporting year, an estimate of heat consumption was done 

for the year 2022 based on 2018 and 2019 consumption habits normalized for the number of 

employees. Figure 22 shows share of consumption of electricity and heat in comparison to 

baseline year 2019. As mentioned previously and highlighted in the graph, electricity 

consumption for all three German sites was sourced by 100% renewable energy in 2022.  

 

 

Figure 22. Share of consumption of electricity, in % compared to baseline year 2019, by FEV Consulting’s 

German sites for the years 2020, and current reporting year 2022. 

 

Through figure 22, it can be concluded that FEV Consulting in Germany used 73% less 

energy due to COVID, while in 2022 37% more energy was consumed as compared to 

baseline year 2019. 

 

Scope 3 

Emissions associated with Scope 3.1 (purchased goods and services) were calculated using 

spend-based method in all three cases. Emissions for this scope can be seen in figure 23 for 

the years 2019, 2020, and 2022.  

100%

6%

21%

124%

13%

0%

20%

40%

60%

80%

100%

120%

140%

160%

2019 2020 2022

S
h

ar
e 

o
f 

T
o
ta

l 
E

n
er

g
y 

C
o
n

su
m

p
ti

o
n

Electricity Heat Green Electricity



101 
 

  

Figure 23. Emissions, in tonnes of CO2e, generated by purchased goods and services at FEV Consulting’s 

German sites for the years 2019, 2020, and current reporting year 2022. 

 

These emissions in figure 23 correlate to percentage share against the benchmark year of 

2019 as shown in figure 24. 

 

Figure 24. Percentage share of total amount spent for purchased goods and services at FEV Consulting’s 

German sites for the benchmark year 2019 compared against 2020, and current reporting year 2022. 

 

Based on the analysis made, the top five expenditures in 2019 and 2020 for the German sites 

included paper products, printing and publishing services, retail trade, electrical equipment, 

and food products. The top five expenditures in 2022 for the German sites included 

electronic equipment, food products, retail trade, internet and data services, and educational 

services.  

Scope 3.3 (fuel- and energy-related activities) and 3.4 (upstream transportation and 

distribution) were not consistently measured for the reporting years 2019, 2020, and 2022. 

Therefore, there is no comparing analysis for these categories. 
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Scope 3.5 (waste generated in operations) was calculated based on an educated guess and 

generated no significant emissions as can be seen in table 50. The increase in emissions from 

waste generated in 2022 can be due to the increase in number of employees in all three 

German sites as well as different method for calculating emissions.  

 

Table 50. Emissions generated by the waste at FEV Consulting’s German sites for the years 2019, 2020, and 

current reporting year 2022. 

Scope 3.5 
Emissions 

[tonnes CO2e] 

2019 0.245 

2020 0.245 

2022 6.51 

 

It was not value-added to portray Scope 3.6 (business travel) graphically due to the different 

scale of emissions. However, table 51 shows the emissions associated with business travel 

by different modes of transportation. The calculation also included emissions associated with 

hotel stays.  

 

Table 51. Emissions, in tonnes of CO2e, associated with different modes of transportation used by employees 

of FEV Consulting’s German sites and emissions generated from hotel stays for business travel for the years 

2019, 2020, and current reporting year 2022. 

Reporting 

Year 

Passenger 

Car 

[tCO2e] 

Rail 

[tCO2e] 

Air travel 

– short 

[tCO2e] 

Air travel 

– medium 

[tCO2e] 

Air travel 

– long 

[tCO2e] 

Hotel 

Stays 

[tCO2e] 

Total 

Emissions 

[tCO2e] 

2019 5.1 4.3 2.1 20.3 145.9 22.82 200.5 

2020 2.4 1.3 0.3 7.3 41.1 7.75 60.2 

2022 1.6 1.0 2.2 8.5 26.7 8.04 48.0 

 

Like Scope 3.6, Scope 3.7 (employee commuting) was difficult to represent with a chart. 

Additionally, there is no good comparison from previous work due to the different methods 

used for estimating and extrapolating the data. However, a fair evaluation of the three years 

reported represent reality. Table 52 shows emissions associated with employee commuting 

and energy consumption from remote work.   
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Table 52. Emissions, in tonnes of CO2e, associated with different modes of transportation used for 

commuting by employees at FEV Consulting’s German sites and energy consumption from remote work for 

the years 2019, 2020, and current reporting year 2022. 

Reporting 

Year 

Passenger 

Car 

[tCO2e] 

Motorcycle 

[tCO2e] 

Rail 

[tCO2e] 

Bus 

[tCO2e] 

Electricity 

Consumption 

[tCO2e] 

Heat 

Consumption 

[tCO2e] 

Total 

Emissions 

[tCO2e] 

2019 20.92  1.96 0.34 0.858 0.864 24.95 

2020 8.46  0.92 0.16 11.7 11.78 33.02 

2022 55.36 3.72 18.28 8.19 1.66 4.49 91.71 

 

 

As it can be seen from table 52, in 2020 emissions for commuting decreased significantly 

due to COVID. In 2022, as COVID restrictions subsided, employees commuted to the office 

as much, or more, as compared to 2019. The increase is also due to the increase in number 

of employees from 2019 to 2022.  

8.2  Limitations 

One of the most challenging tasks in carbon footprint assessments is ensuring quality and 

availability of inventory data. Inventory data for each of the scope emissions analyzed in this 

study were not available for all FEV Consulting sites. Table 6 in chapter 4.2 (Inventory 

analysis of carbon emissions scopes at FEV Consulting) shows applicability of emission 

sources based on data availability or applicability. Thus, individual carbon footprint results 

for specific scopes in the different sites were not obtained as shown in table 53. 

 

Table 53. Availability of carbon footprint results for each scope per site. A = Aachen, C = Cologne, M = 

Munich. 

Emission Source 
Germany Spain UAE USA 

A C M Bilbao Dubai Detroit 

1    Mobile combustion Results No emissions Results Results 

2    Purchased electricity 

consumption 
No emissions Results No emissions Results 

2    Purchased heat consumption Projected No emissions No emissions No emissions 
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3.1 Purchased goods and   

services 
Results Results Results Results 

3.4 Upstream transportation and 

distribution 
Results Results Not available Not available 

3.5 Waste generated in 

operations 
Results Results No emissions Results 

3.6 Business travel Results Results Results Results 

3.7 Employee commuting Results Results Results Results 

 

 

Not applicable refers to emission sources that were non-existent for the particular site in the 

2022 reporting year whereas not available refers to inventory data that was not available 

(i.e., no records available). 

Other limitations of this assessment exist on quality of inventory data. Some inventory data 

was clearly stated in company records such as business travel and cost of purchase goods; 

however, records were not available for some inventory data and this data was obtained 

through estimates and assumptions such as waste generated in operations and employee 

commuting. Additionally, and specifically, some FEV Consulting sites share building space 

with other companies, such as the Aachen site, and property managers are responsible for 

allocating energy usage for the entire building. Therefore, heat consumption for Aachen had 

to be projected based on cost of heating services and an average cost per usage for 2022 as 

no clear heat consumption data was available. Due to these limitations, data quality was 

assessed with the use of a quality matrix as shown in table 54. The quality matrix’ scoring 

mechanism and indicator definitions can be found in table 1 in section 2.5 (Data quality and 

overcoming assumptions to carbon footprint analysis). 
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Table 54. Quality score of inventory data for each FEV Consulting site (Edelen & Ingwersen, 2016). A = 

Aachen, C = Cologne, M = Munich, B = Bilbao, Du = Dubai, and De = Detroit. 

 

 

This quality matrix had two purposes. One purpose was to assess inventory data for the 

current assessment. The other purpose was to use these scores to help determine areas of 

improvement on inventory data for future assessments. 

Lastly, not all FEV Consulting sites were included in this assessment. As mentioned in 

section 4.1 (Goal and scope definition), the site located in Beijing, China conducted its own 

carbon footprint assessment. Though this could signify inconsistencies in the way inventory 

data was obtained and calculations used, it could also signify more accurate geographical 

considerations were given to the assessment. However, to know this, a thorough analysis of 

the methods used to calculate carbon footprint FEV Consulting in China should be 

considered.  

8.3  Sensitivity Analysis 

Sensitivity analyses were conducted on two scope categories, 3.5 (Waste Generated in 

Operations) and 3.1 (Purchased Goods and Services). 

A C M B Du De A C M B Du De A C M B Du De A C M B Du De A C M B Du De

Scope 1 Mobile Combustion 3 3 3 3 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 4 4 4 4

Scope 2
Electricity and Heat 

Consumption
3 3 3 3 4 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 4 4 4 4 4

Scope 3.1
Purchased Goods and 

Services
2 2 2 2 2 3 1 1 1 1 1 5 1 1 1 1 1 1 1 1 1 1 1 1 4 4 4 4 4 4

Scope 3.4

Upstream 

Transportation and 

Distribution

2 2 2 2 5 4 4 4 4 5 1 1 1 1 5 1 1 1 1 5 4 4 4 4 5

Scope 3.5
Waste Generated in 

Operations
4 4 4 4 4 5 5 5 5 5 1 1 1 1 1 1 1 1 1 1 4 4 4 4 4

Scope 3.6 Bussines Travel 2 2 2 2 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 4 4 4 4 4

Scope 3.7 Employee Commuting 3 3 3 3 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 4 4 4 4

3 3 3 3 3 4 2 2 2 2 1 3 1 1 1 1 1 2 1 1 1 1 1 2 4 4 4 4 4 4

Process Review

Overall Score

Reliability Completeness
Temporal 

Correlation

Geographical 

CorrelationInventory Data
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8.3.1  Sensitivity analysis for Scope 3.5  

Even though carbon emissions from Scope 3.5 (Waste Generated in Operations) were 

relatively small compared to other scope emissions, a sensitivity analysis was conducted due 

to estimates that were made for the Aachen, Cologne, and Munich sites. The carbon footprint 

was calculated with the assumption that 100% of the waste generated for these three sites in 

2022 went to landfill. Though this assumption was reported by the individual sites based on 

observation, all municipal solid waste going to landfill is unrealistic due to waste 

management practices and regulations that exist for the European Union. According to the 

sites, even when there may be waste sorting containers in each site, all trash gets combined 

and dumped in municipal solid waste bins outside of the buildings. However, per the federal 

government office Umwelt Bundesamt, up to 65% of the municipal solid waste gets 

separated on site and recycled (Umwelt Bundesamt, 2022). The sensitivity analysis shows 

the range of possible carbon emissions from municipal solid waste if up to 65% of it gets 

recycled. The total carbon footprint for waste generated in Aachen can be as low 1.59 tonnes 

CO2e and as high as 3.44 tonnes CO2e. Similarly, the total carbon footprint for waste 

generated in Cologne and Munich can be as low as 0.66 and 0.76 tonnes CO2e respectively 

and as high as 1.42 and 1.65 tonnes CO2e respectively.  

 

  

Figure 25. Sensitivity analysis of emissions from waste. Blue bar represents the range of possible emissions 

from waste for each of the FEV Consulting sites. Orange point represents the emissions as reported by each 

site (Umwelt Bundesamt, 2022). 

 

Figure 26 shows the total possible emissions from waste considering 0% to 65% of the total 

waste can get recycled for the three FEV Consulting sites in Germany.  
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Figure 26. Possible emissions in tonnes of CO2e per capita from range of possible treatments of MSW 

(Umwelt Bundesamt, 2022). 

 

 Due to the small number of emissions from Scope 3.5, future work to improve inventory 

data quality may not be priority for FEV Consulting. However, consideration should be 

given to understand waste management practices in each individual region for better 

allocation of waste.  

8.3.2  Sensitivity analysis for Scope 3.1  

A sensitivity analysis was also conducted on Scope 3.1 (Purchased Goods and Services) as 

this category was one of the highest in emissions for FEV Consulting. Emission factors used 

for calculation of Scope 3.1 emissions came from a thorough list of commodities that 

considered direct and indirect emissions from cradle to the point of sale in kg CO2 per USD 

spent (U.S. EPA Office of Research and Development, 2022). Even though these 

commodities are based on industry and purchase prices in the US, it was the most complete 

and consistent database that could be used free or charge. It was also one of the emission 

factor databases recommended by the GHG Protocol. However, individual emission factors 

per geographical region were obtained from other sources on the three commodities that had 

the highest emissions in each site to make a comparison on emission results. The sensitivity 

analysis shows that, for the most part, higher emissions are possible if emission factors from 
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Climatq are used to calculate carbon footprint of Scope 3.1 as shown in figure 27. The site 

of Detroit was left out of the sensitivity analysis due to accurate US-based emission factors 

already used in the carbon footprint calculation.  
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Figure 27. Sensitivity analysis of Purchased Goods and Services in different FEV Consulting sites using two 

different emission factor sources (Climatiq, 2023). 

8.4  Implication of results 

The results of the assessment differed slightly from the general perception of FEV 

Consulting employees. Most employees believed that energy consumption in offices was the 

biggest contributor to the carbon footprint of the organization. However, due to transition to 

100% green electricity for all German sites overall carbon footprint for Scope 2 contributed 

by 25% to the overall results. Electricity consumption contributed 13% and heat 

consumption contributed 12% to the overall carbon footprint. The highest emissions for 

overall FEV Consulting were generated from employee commuting (Scope 3.7). 

To reduce carbon footprint of FEV Consulting sites means to encourage employees to 

change habits and working styles. When employees were asked on an employee survey what 

they believed impedes FEV Consulting from being carbon neutral, employee mentality was 

in the top two responses as shown in figure 28. Additionally, most FEV Consulting 

employees believe that business travel is inherent in the organization’s business model and 

is necessary to build customer relationships. Employees also believe that a big roadblock to 

reaching carbon neutrality and carbon net-zero is resistance to change. Employees have held 

certain work and lifestyles that have become habits, are convenient, and preferable. The cost 

to make changes is also perceived as a roadblock as sustainable alternatives can be more 

costly and there is no evident business case for the change. However, existing mindsets 

prevent long-term thinking and being open to change. The Pareto line in the figure represents 

the cumulative total percentage. 
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Figure 28. Employee response to what they believe impedes FEV Consulting from being carbon neutral. 

 

Many projects FEV Consulting works on have to do with sustainable solutions for the 

automotive and aviation industry. These efforts are, indeed, in their focus and priorities; 

however, they may not be branded this way. FEV Consulting leadership needs to create more 

awareness of how projects in their portfolio affect carbon footprint of their customers. One 

way to aid with this is to implement carbon handprint analysis as mentioned in section 7.3 

(Carbon footprint reduction efforts per FEV Consulting employee survey). When employees 

were asked how FEV Consulting can transform its business strategy to support mitigate 

climate change, the top response was to create more awareness. Additionally, when asked 

what kind of sustainability programs and projects employees would be more interested in 

participating, most responded that awareness and educational programs would be the 
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interesting to them. Employees want to learn more about industry trends in circular economy 

and carbon footprint reduction. Employees also want to collaborate with universities, clients, 

and elementary schools on awareness programs for sustainability and carbon footprint. 

Nonetheless, sustainability and carbon footprint reduction should not become additional 

work to employees. It needs to be imbedded in FEV Consulting strategy and employee goals.  

Carbon footprint results were also compared to some of the companies whose sustainability 

reports were analyzed as mentioned in section 3.1 (Carbon footprint of consulting 

businesses). Due to the size of these companies and the number of employees taken into 

consideration for their assessment, the only fair comparison to make was to present results 

in tonnes of CO2e per capita. It was noticed that carbon footprint results for these companies 

was not yet assessed for the year 2022; however, carbon footprint for the years 2019 and 

2020 can be compared.  

 

 

Figure 29. Carbon footprint, in tonnes CO2e per capita, of various consulting businesses including FEV 

Consulting for comparison (FTI Consulting Inc., 2022a; ICF, 2021; Marsh & McLennan Companies, Inc, 

2022; Boston Consulting Group, 2022; McKinsey & Company, 2022). 

 

As can be seen from figure 29, FEV Consulting’s carbon footprint is within the range of 

carbon footprint of other consulting companies. FEV Consulting’s carbon footprint results 

were not entirely different from other carbon footprint results of similar organizations. 
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9  Conclusion 

The purpose of this master thesis was to determine the carbon footprint for FEV Consulting, 

for a total of six sites located in Germany, Spain, United Arab Emirates, and the United 

States of America. The assessment was performed in a way that it could analyze work 

practices and employee mindset to be able to answer the following research questions.  

1. What is the carbon footprint of FEV Consulting and what are the opportunities for 

carbon footprint reduction? 

2. How can carbon footprint analysis in FEV Consulting be standardized and 

digitalized? 

3. What synergies and collaborations need to be created to help Scope 3 emission 

monitoring and analysis? 

4. How does a structured approach look like to continuously track and analyze carbon 

footprint at FEV Consulting? 

The carbon footprint of FEV Consulting for the year 2022 was calculated to be 692.58 tonnes 

CO2e. This carbon footprint includes activities related to mobile combustion (Scope 1), 

energy consumption (Scope 2), and various activities related to products purchased, waste, 

and travel (Scope 3). Not all scope categories were applicable to each FEV Consulting site; 

table 53 in section 8.2 shows results availability from activities applicable to individual FEV 

Consulting sites that were considered in this assessment. The highest emissions generated 

by FEV Consulting were generated from employee commuting (Scope 3.7), followed by 

electricity and heat (Scope 2), and business travel (Scope 3.6). FEV Consulting has 

opportunities for reducing its carbon footprint in various ways. One opportunity includes 

switching leased vehicles to electric vehicles to reduce their Scope 1 emissions. 

Additionally, for the FEV Consulting sites that do not already operate with 100% green 

energy, the opportunity exists to change suppliers to those that supply only 100% renewable 

electricity and heat to reduce their Scope 2 emissions. Reduction of Scope 3 emissions comes 

with a change in habits and mindset. Since the highest emission sources come from employee 

commuting (Scope 3.7), FEV Consulting has the potential to reduce emissions from this 

source by supporting and requiring more remote work as well as encouraging and rewarding 
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use of environmentally friendly modes of transportation for commuting including 

carpooling. This, however, constitutes in big changes in behaviour and habits from 

employees that could be difficult to achieve. Other reduction opportunities in Scope 3 exist 

in business travel (Scope 3.6), which can be done by reducing the amount of business travel 

and partnering with transportation companies to obtain carbon footprint information and 

make more environmentally conscious travel choices. Lastly, FEV Consulting has the 

potential to reduce emissions from purchased goods and services by reducing consumption 

and choosing to purchase used and refurbished items, especially computers and electronic 

devices which is most of their expenditure. Additionally, FEV Consulting can create second-

hand platforms within FEV Consulting sites, specifically for electronic devices. Education 

and communication on the implications of activities within FEV Consulting sites perform 

along with continuous monitoring and reporting of carbon footprint can aid in changing 

employees’ mindsets.  

Standardization of carbon footprint assessment was done by creating several documents that 

have specific instructions and aid in collecting inventory data for carbon footprint 

calculations. A guidance document has been written to help with future carbon footprint 

assessments. This guidance includes information on how to perform the next carbon 

footprint assessment for FEV Consulting. For example, first identifying sites and scope 

categories that will be in scope for the assessment. Then, how to gather inventory data and 

sources of information where inventory data is available, assumptions and estimates that can 

be made for certain scope categories, and how to assess quality of data. The guidance also 

includes calculations and emission factors that were used for this assessment; however, 

emphasis on reviewing GHG Protocol and updating emission factors as they become 

available for the different geographies is given. Other documents have been created to 

support the next carbon footprint assessment. These include: 

 Carbon footprint matrix that shows sources of information for each emission scope 

category applicable to FEV Consulting sites.  

 Carbon footprint assessment workbooks for each site to populate with inventory data. 

 Emission factor database. 

 Data quality matrix to assess quality of inventory data. 
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 Survey questions to gather data on employee commuting. 

This study also gave ideas on digitalization of reporting including possible investments in 

software or creation of FEV Consulting’s own web-based carbon footprint calculator. For 

this to be successful, FEV Consulting must standardize any software used across all 

consulting sites and ensure continuous work with existing software companies to improve 

data reporting.  

Synergies and partnerships should be created to aid with, not only performing carbon 

footprint assessments more accurately but also with reducing FEV Consulting’s carbon 

emissions. Engaging suppliers, implementing supplier codes of conduct, and ensuring 

suppliers have long-term commitments to providing sustainable products and detailed 

information about their products will be crucial for successful reporting and reduction. 

Partnerships can also be created with organizations that are working on sustainable solutions, 

whether by investing in them or by supporting with consulting projects. Consideration 

should be given to companies that can offer carbon removal opportunities as well as carbon 

offsets.  

9.1  Future work within the organization 

In recent years carbon footprint reduction has become a priority for companies that want to 

maintain good business relationships with their customers and suppliers. More and more 

companies are risking their reputation and business with other companies due to high carbon 

footprint in their operations (Porter & Reinhardt, 2023; Hepinstall, 2021); therefore, finding 

a consistent approach to tracking, monitoring, and finding opportunities for improvement in 

carbon footprint assessment for companies is crucial to business. In order to ensure success 

in implementation of carbon footprint efforts, organizations must ensure the topic is part of 

a bigger and more holistic sustainability program within a corporate strategy. In other words, 

FEV Consulting’s corporate strategy should contain topics of sustainability including carbon 

footprint reduction.   

First, FEV Consulting must focus on specific sustainability topics, rather than sustainability 

in general (De Smet, et al., 2021). For example, one of the key priorities in FEV Consulting’s 

corporate strategy must be to measure, track, and report carbon footprint on a yearly basis. 
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Other key priorities to help with decarbonization of, not just their operations but also those 

of their clients, could be to transition their project portfolio and highlight specific projects 

that aim to decarbonize the mobility sector such as green hydrogen, electric vehicles, and 

more, which are projects FEV Consulting is already working on. Second, as suggested by 

the GHG Protocol, a central and dedicated team must be implemented not only as part of the 

inventory quality management system for carbon footprint, but also to focus on other 

sustainability priorities such as increasing the sustainability project portfolio for clients, 

determining necessary partnerships, put forward sustainability initiatives for FEV 

Consulting, sharing best practices, and more. According to a study by McKinsey & 

Company, sustainability teams must have the authority to make change happen. If this team 

is not already composed of executives or leaders that already hold this kind of power, then 

power should be given to the team to carry out the change (De Smet, et al., 2021). It is 

especially important that this team has the authority to request work from individual sites 

and hold them accountable and responsible for such work. For example, inventory data for 

carbon footprint assessment must come from specific individuals within the different FEV 

Consulting sites. Getting buy-in from these individuals to contribute to such effort is crucial 

to quality results. Third, the organization must be setup to be able to implement the 

sustainability agenda set by FEV Consulting’s corporate strategy. FEV Consulting could 

choose to have a larger central team with a few resources from each site, a smaller central 

team with more resources from each site, or a large central team that gets deployed to the 

different sites (De Smet, et al., 2021). The work necessary for carbon footprint assessment 

can then be allocated based on the structure of the team. Whichever structure is chosen, FEV 

Consulting must ensure that these efforts are emphasized in their corporate strategy and 

conducted as a top-down process to gain more support.  

Additionally, carbon footprint, as well as other sustainability priorities within FEV 

Consulting corporate strategy must be spoken about on a frequent basis. The conversation 

must keep going for all employees to stay on board and be aware of all efforts being worked 

on by FEV Consulting as well as how their own efforts are impacting sustainability within 

the organization and externally with client projects. FEV Consulting holds frequent site team 

meetings as well as monthly project highlights meetings. The suggestion is for FEV 

Consulting to incorporate a 5-minute sustainability moment in these meetings where 

employees can share their own sustainability practices, how their projects aid 

decarbonization, and other ideas for sustainability. Lastly, the employee survey indicated 
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that over 50% of employees do not participate in any sustainability programs whether 

educational or practical such as “plant a tree” or beach cleanups. Incorporating programs 

like these can help FEV Consulting engage and motivate employees on their journey to a 

carbon neutral and carbon net-zero organization.  

9.2  Future work on tools and data 

As mentioned in section 6.2 (Software), digitalization of this process would make carbon 

footprint assessments more accurate. Based on the results generated in this study, more 

attention should be given to improving data quality, especially for Scope 3 emissions.  

Additionally, FEV Consulting should work with property management of office buildings 

leased by FEV Consulting to obtain data pertinent to the reporting year. It seems that heat 

consumption data can only be obtained with one year delay; therefore, emissions and 

consumption data associated with heat are not available for the reporting year and are only 

available for the year before. For this carbon footprint assessment, a projected heat 

consumption was estimated; however, this should be recalculated as soon as heat 

consumption data for 2022 is available.  

Lastly, as mentioned in section 8.2 (Limitations), when individual sites choose to conduct 

their own carbon footprint assessment it is important to ensure consistency in methods used 

across all FEV Consulting sites.  

 

  



117 
 

References 

 

Alvarez and Marsal, 2022. Environmental Approach. [Online]  

Available at: https://www.alvarezandmarsal.com/insights/environmental-approach 

[Haettu 17 February 2023]. 

Amazon, 2021. Carbon Methodology, s.l.: Amazon. 

Amazon, 2022. Delivering Progress Every Day. Amazon's 2021 Sustainability Report, s.l.: 

Amazon. 

Amedeus, 2023. Cytric by Amadeus. [Online]  

Available at: https://cytric.amadeus.com/en 

[Haettu 9 May 2023]. 

Apple Inc., 2021. Environmental Progress Report, s.l.: Apple Inc. 

Aurecon, 2022. Carbon footprint report, s.l.: Aurecon Australasia Pty Ltd. 

Berger, A. R., 2006. Abrupt geological changes: Causes, effects, and public issues.. 

Quaternary International, Osa/vuosikerta 151, pp. 3-9. 

Boston Consulting Group, 2022. A Time to Lead. 2021 Annual Sustainability Report, s.l.: 

Boston Consulting Group. 

Boston Consulting Group, 2023. CO2 AI. [Online]  

Available at: 

https://co2ai.com/?utm_term=business%20carbon%20calculator&utm_campaign=CO2%2

0AI%20%7C%20Global%20%7C%202022&utm_source=adwords&utm_medium=ppc&h

sa_acc=5733241556&hsa_cam=18827221658&hsa_grp=143993496155&hsa_ad=633235

039386&hsa_src=g&hsa_tgt=kwd-8114657992 

[Haettu 29 March 2023]. 

Buis, A., 2019. The Atmosphere: Getting a Handle on Carbon Dioxide. [Online]  

Available at: https://climate.nasa.gov/news/2915/the-atmosphere-getting-a-handle-on-

carbon-

dioxide/#:~:text=Carbon%20dioxide%20is%20a%20different,timescale%20of%20many%

20human%20lives. 

[Haettu 30 January 2023]. 

Carbon Footprint Ltd, 2023. Business Calculators. Carbon Footprint Calculator Tools For 

Small Businesses. [Online]  

Available at: https://www.carbonfootprint.com/small_business_calculator.html 

[Haettu 29 March 2023]. 

Carrillo Pineda, A., Chang, A. & Faria, P., 2020. Foundations for science-based net-zer 

target setting in the corporate sector, s.l.: Science Based Targets. 



118 
 

Chirapurath, J., 2023. Unleashing the Power of Business Data with SAP Datasphere. 

[Online]  

Available at: https://news.sap.com/2023/03/sap-datasphere-power-of-business-data/ 

[Haettu 20 March 2023]. 

Climate Impact Partners, 2023. Small business carbon calculator.. [Online]  

Available at: https://www.climateimpact.com/business-solutions/small-business-calculator/ 

[Haettu 29 March 2023]. 

Climate Neutral Group, 2023. Carbon Footprint. [Online]  

Available at: https://www.climateneutralgroup.com/en/a-to-zero-co2/co2-footprint/ 

[Haettu 30 March 2023]. 

Climate Neutral Team, 2023. First Climate. [Online]  

Available at: https://www.firstclimate.com/was-ist-ein-co2-fussabdruck?lang=en 

[Haettu 23 January 2023]. 

Climate Neutral, 2023. People talk a lot about climate change. [Online]  

Available at: https://www.climateneutral.org/ 

[Haettu 30 March 2023]. 

ClimatePartner GmbH, 2023. Corporate Carbon Footprint. [Online]  

Available at: https://www.climatepartner.com/en/services/corporate-carbon-footprint-ccf 

[Haettu 29 March 2023]. 

Climatiq, 2023. Emission Factor Data Explorer. [Online]  

Available at: https://www.climatiq.io/data?search=retail 

[Haettu 3 April 2023]. 

Commission of the European Communities, 2021. Promoting a European Framework for 

Corporate Social Responsibility, Brussels: Commission of the European Communities. 

De Smet, A., Gao, W., Henderson, K. & Hundertmark, T., 2021. Organizing for 

sustainability success: Where, and how, leaders can start.. Organization and Sustainability 

Practices, pp. 1-9. 

Deer, R., 2021. The Facts: Office workers and their waste generation. [Online]  

Available at: https://www.roadrunnerwm.com/blog/office-worker-waste-generation 

[Haettu 11 April 2023]. 

DKV Mobility, 2023. Der Rundum Service für Ihre gewerbliche Fahrzeugflotte. [Online]  

Available at: https://www.dkv-

mobility.com/de/dkv/tanken/tankkarte/?gclid=Cj0KCQjww4-

hBhCtARIsAC9gR3YOf1sHRNhfwJqapknMQsinmFYV0AeOoAh_1HSTPnLVuEQpyO6

d3z0aAueyEALw_wcB&gclsrc=aw.ds 

[Haettu 29 March 2023]. 

Ecochain, 2022. Impact Categories (LCA) - Overview. [Online]  

Available at: https://ecochain.com/knowledge/impact-categories-lca/ 

[Haettu 1 February 2023]. 



119 
 

Edelen, A. & Ingwersen, W., 2016. Guidance on Data Quality Assessment for Life Cycle 

Inventory Data, Cincinnati: United States Environmental Protection Agency. 

Energy Education, 2015. Natural vs anthropogenic climate change. [Online]  

Available at: 

https://energyeducation.ca/encyclopedia/Natural_vs_anthropogenic_climate_change#:~:tex

t=Human%20induced%20climate%20change%20is,temperature%20levels%20and%20cli

mate%20influences. 

[Haettu 10 May 2023]. 

European Commission, 2022. Climate Action. [Online]  

Available at: https://climate.ec.europa.eu/eu-action/european-green-deal/european-climate-

law_en 

European Commission, 2022. European Commission. [Online]  

Available at: https://ec.europa.eu/environment/emas/emas_for_you/news/news21_en.htm 

Federal Ministry of Labour and Social Affairs, 2022. CSR. [Online]  

Available at: https://www.csr-in-deutschland.de/EN/CSR/CSR-international/The-EUs-

CSR-Policy/the-eus-csr-policy.html 

FEV Consulting, 2022. FEV Global Sharepoint. [Online]  

Available at: https://fevglobal.sharepoint.com/sites/FEVCon/SitePages/Our-Team.aspx 

[Haettu 2 March 2023]. 

FEV, 2022. Organizational Structure. [Online]  

Available at: https://hr-

services.fev.com/AO/Aufbauorganisation_Organigramme/Organigramm_FEV_Page1.pdf 

[Haettu 2 March 2023]. 

Fischl, J., 2022. Carbon Removal vs Offsetting. [Online]  

Available at: https://www.recapturecarbon.com/net-zero-series/carbon-removal-vs-

offsetting 

[Haettu 30 March 2023]. 

Fleetio, 2023. Your platform for fuel management. [Online]  

Available at: https://www.fleetio.com/ 

[Haettu 29 March 2023]. 

FTI Consulting Inc., 2021. FTI Consulting GHG Emissions Methodology, s.l.: FTI 

Consulting Inc. 

FTI Consulting Inc., 2022a. FTI Consulting Corporate Sustainability Report, s.l.: FTI 

Consulting Inc. 

FTI Consulting Inc., 2022b. Carbon Reduction Plan, s.l.: FTI Consulting Inc. 

Gaber, M., 2021. Spend-based carbon accounting - A useful or oversimplified 

methodology?. [Online]  

Available at: https://dfge.de/spend-based-carbon-accounting/ 

[Haettu 9 March 2023]. 



120 
 

Glassdoor Inc., 2022. glassdoor. [Online]  

Available at: 

https://www.glassdoor.com/Reviews/index.htm?overall_rating_low=3.5&page=1&sgoc=1

004&filterType=RATING_OVERALL 

[Haettu 18 February 2023]. 

GOV.UK, 2020. Greenhouse gas reporting: conversion factors 2020. [Online]  

Available at: https://www.gov.uk/government/publications/greenhouse-gas-reporting-

conversion-factors-2020 

[Haettu 17 March 2023]. 

Green World Wide, 2021. What are Scope 1, 2 and 3 Carbon Emissions?. [Online]  

Available at: https://www.greenworldwide.com/what-are-scope-1-2-and-3-carbon-

emissions/ 

Greenhouse Gas Protocol, 2013. Global Warming Potential Values, s.l.: Greenhouse Gas 

Protocol. 

Gurgel, A., 2022. MIT Climate Portal. [Online]  

Available at: https://climate.mit.edu/explainers/carbon-offsets 

[Haettu 30 March 2023]. 

Harvey, F., 2023. Greenwashing or a net zero necessity? Climate scientists on carbon 

ofsetting. The Guardian, 18 January.  

Hepinstall, S., 2021. Activitst investment firm pushes Exxon to do more on greenhouse gas 

emissions, Boston: Reuters. 

Hoegh-Guldberg, O. ym., 2018. Impacts of 1.5°C of Global Warming on Natural and 

Human Systems. An IPCC Special Report on the Impacts of global warming of 1.5°C 

above pre-industrial levels and related global greenhouse gas emission pathways., 

Cambridge, UK and New York, NY, USA: Cambridge University Press. 

ICF, 2021. 2021 Corporate Citizenship Report, s.l.: ICF. 

Intergovernmental Panel on Climate Change, 2018. Global Warming of 1.5°C. An IPCC 

Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and 

related global greenhouse gas emission pathways, in the context of strengthening the 

global response to the threat of climate change., Cambridge, UK and New York, NY, 

USA: Cambridge University Press. 

International Energy Agency, 2022. Methane and climate change. [Online]  

Available at: https://www.iea.org/reports/global-methane-tracker-2022/methane-and-

climate-change 

[Haettu 30 January 2023]. 

International Organization for Standardization, 2006. Environmental management - Life 

cycle assessment - Requirements and guidelines (ISO 14044:2006), s.l.: ISO. 



121 
 

International Organization for Standardization, 2018a. Greenhouse gases - Part 1: 

Specification with guidance at the organization level for quantification and reporting of 

greenhouse gas emissions and removals. ISO 14064-1., Geneva: ISO. 

International Organization for Standardization, 2018b. Greenhouse gases - Carbon 

footprint of products - Requirements and guidelines for quantification. ISO/FDIS 

14067:2018, Brussels: ISO. 

International Organization for Standardization, 2019. Greenhouse gases. Part 3: 

Specification with guidance for the verification and validation of greenhouse gas 

statements (ISO 14064-3:2019)., Brussels: ISO. 

John Deere, 2022. 2022 Sustainability Report, Moline: Deere & Company. 

Lynn, K., 2021. Partnerships will enable faster, more impactful cuts to carbon emissions. 

[Online]  

Available at: https://www.greenbiz.com/article/partnerships-will-enable-faster-more-

impactful-cuts-carbon-emissions 

[Haettu 30 March 2023]. 

Marsh & McLennan Companies, Inc, 2022. Accelerating Impact. 2021 ESG Report, New 

York: Marsh & McLennan companies, Inc.. 

McKinsey & Company, 2022. 2021 ESG Report. Accelerating Sustainable and Inclusive 

Growth, s.l.: McKinsey & Company. 

NASA, 2022. Earth Observatory. [Online]  

Available at: https://earthobservatory.nasa.gov/world-of-change/global-temperatures 

[Haettu 23 January 2023]. 

Net Zero.International, 2023. We all need to achieve NET ZERO by 2050. [Online]  

Available at: https://netzero.international/ 

[Haettu 30 March 2023]. 

Nomura Research Institute Group, 2022. Sustainability Book 2022, Tokyo: Nomura 

Research Institute, Ltd.. 

Normand, A., 2022. What is carbon offsetting and removal?. [Online]  

Available at: https://greenly.earth/en-us/blog/company-guide/what-is-carbon-offsetting-

and-removal 

[Haettu 30 March 2023]. 

Normative, 2023. The most accurate carbon accounting. [Online]  

Available at: 

https://normative.io/product/?utm_source=google&utm_medium=cpc&utm_campaign=FI

N-EN|SKAG&utm_term=calculator%20footprint&gclid=Cj0KCQjww4-

hBhCtARIsAC9gR3bsUajxEKDobg9qNgNSCIeChXz8qZUZq8TmuUCB8WULxNWB0S

TLyFAaAs5SEALw_wcB&utm_source=google&utm_medium=cpc&utm 

[Haettu 29 March 2023]. 



122 
 

Pajula, T., Vatanen, S. & Behm, K., 2021. Carbon handprint guide V.2.0, s.l.: VTT 

Technical Research Centre of Finland Ltd. 

Porter, M. E. & Reinhardt, F. L., 2023. A Strategic Approach to Climate, s.l.: Harvard 

Business Review. 

Robert Bosch GmbH , 2022. Sustainability Report, Stuttgart: Robert Bosch GmbH 

Corporate Communications and Governmental Affairs. 

Robert Half, 2021. Leading with Integrity. Environmental, Social and Governance Report 

2021, s.l.: Robert Half International Inc. 

Rothermel, G., 2022. SAP Sustainability Control Tower: Creating the Right Data 

Foundation for ESG Reporting and Steering.. [Online]  

Available at: https://news.sap.com/2022/11/data-foundation-for-esg-reporting-steering-sap-

sustainability-control-tower/ 

[Haettu 20 March 2023]. 

Saab, 2021. Saab Annual and Sustainability Report 2021, Stockholm: Saab Investor 

Relations. 

Selin, N. E., 2022. "Carbon Footprint". Encyclopedia Britannica. [Online]  

Available at: https://www.britannica.com/science/carbon-footprint 

[Haettu 23 January 2023]. 

Sweep, 2023. Get on-track. [Online]  

Available at: https://www.sweep.net/platform 

[Haettu 29 March 2023]. 

Task Force on Climate-Related Financial Disclosures, 2021. Metrics, Targets, and 

Transition Plans Consultation, s.l.: TCFD. 

The Carbon Trust, 2023. SME Carbon Footprint Calculator. [Online]  

Available at: https://www.carbontrust.com/our-work-and-impact/guides-reports-and-

tools/sme-carbon-footprint-calculator 

[Haettu 29 March 2023]. 

The Editors of Encyclopaedia Britannica, 2022. Industrial Revolution. [Online]  

Available at: https://www.britannica.com/event/Industrial-Revolution 

[Haettu 23 January 2023]. 

The European Parliament and the Council of the European Union, 2021. Regulations, 

Brussels: Official Journal of the European Union. 

TRC, 2022. 2022 Sustainability Report, s.l.: TRC. 

Turner & Townsend, 2022. Task Force on Climate-related Financial Disclosures (TCFD) 

Report, s.l.: Turner & Townsend Limited. 

U.S. Energy Information Administration, 2022. Michigan. State Profile and Energy 

Estimates. [Online]  



123 
 

Available at: https://www.eia.gov/state/analysis.php?sid=MI 

[Haettu 1 April 2023]. 

U.S. EPA Office of Research and Development, 2022. Supply Chain GHG Emission 

Factors for US Commodities and Industries v1.1.1. [Online]  

Available at: 

https://edg.epa.gov/metadata/catalog/search/resource/details.page?uuid=https://doi.org/10.

23719/1524744 

[Haettu 3 April 2023]. 

Umwelt Bundesamt, 2022. Indicator: Recycling Municipal Waste. [Online]  

Available at: https://www.umweltbundesamt.de/en/print/57188 

[Haettu 3 April 2023]. 

United Nations Climate Change, 2023. The Paris Agreement. [Online]  

Available at: https://unfccc.int/process-and-meetings/the-paris-agreement 

[Haettu 11 April 2023]. 

United States Environmental Protection Agency, 2022. Basics of Climate Change. [Online]  

Available at: https://www.epa.gov/climatechange-science/basics-climate-

change#greenhouse 

[Haettu 30 January 2023]. 

United States Environmental Protection Agency, 2022. GHG Emission Factors Hub, s.l.: 

EPA. 

VTT, 2023. Carbon handprint guide: V. 2.0 Applicable for environmental handprint. 

[Online]  

Available at: https://cris.vtt.fi/en/publications/carbon-handprint-guide-v-20-applicable-for-

environmental-handprin 

[Haettu 9 May 2023]. 

Watershed Technology, Inc., 2023. Everything you need to run a world-class climate 

programme. [Online]  

Available at: https://watershed.com/en-GB/product 

[Haettu 29 March 2023]. 

World Economic Forum, 2021. Climate Change. Since 1850, these historical events have 

accelerated climate change.. [Online]  

Available at: https://www.weforum.org/agenda/2021/02/global-warming-climate-change-

historical-human-development-industrial-revolution 

[Haettu 18 April 2023]. 

World Resource Institute, 2006. Categorizing GHG Emissions Associated with Leased 

Assets, s.l.: World Business Council for Sustainable Development (WBCSD). 

World Resources Institute, 2004. The Greenhouse Gas Protocol. A Corporate Accounting 

and Reporting Standard., Washington, DC.: World Business Council for Sustainable 

Development (WBCSD). 



124 
 

World Resources Institute, 2013. Technical Guidance for Calculating Scope 3 Emissions 

(version 1.0), Washington, D.C.: World Business Council for Sustainable Development 

(WBCSD). 

World Resources Institute, 2015. GHG Protocol Scope 2 Guidance, s.l.: World Business 

Council for Sustainable Development (WBCSD). 

World Resources Institute, 2023. Carbon Removal. [Online]  

Available at: https://www.wri.org/initiatives/carbon-removal 

[Haettu 30 March 2023]. 



125 
 

Appendix 1. Scope 1, 2, and 3 emission sources from various companies 

Table 55. Scope 1, 2, and 3 emission sources reported by various companies analyzed. 

Company Name Scope 1 Scope 2 Scope 3 

Alvarez & Marsal  No owned assets  Electricity for 

office spaces 

 3.6 Business travel (air, hotel, car 

rental, and taxi) 

Aurecon  Leased vehicles 

 Fleet fuel 

 Electricity  3.3 Fuel and energy related 

activities (transport indirect) 

o Air travel  

o Accommodation  

o Car rental 

o Taxi 

o Reimbursed mileage 

o Couriers 

o Staff commuting 

o Telecommuting 

 3.4 Upstream transportation and 

distribution (products and service 

use: paper, water, waste +14 other 

sources) 

 3.5 Investments (superannuation) 

 3.6 Business travel (other indirect) 

FTI Consulting  Office locations 

(direct fossil fuel 

burning) 

 On-site vehicles 

 Electricity  3.6 Business travel (air, car, rail, and 

hotel) 

ICF  Facilities  Energy  3.1 Purchased goods and services  

 3.6 Business travel 

 3.7 Employee commuting 

Marsh McLennan  Business operations 

(onsite combustion) 

 Fleet vehicles 

 Fugitive emissions 

 Electricity  3.6 Business commercial air travel 

Nomura Research 

Institute 

 Energy 

(Scope 1 and 2 emissions are combined) 

 3.1 Purchased goods and services 

 3.2 Capital goods 

 3.3 Fuel and energy related 

activities 
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 3.6 Business travel 

 3.7 Employee commuting 

 3.11 Use of sold products 

 3.12 End-of-life treatment of sold 

products  

Protiviti  Stationary fuel 

 Mobile 

 Purchased 

electricity 

(market & 

location 

based) 

 Natural gas 

 Refrigerant 

 3.1 Purchased goods and services 

 3.2 Capital goods 

 3.3 Fuel and energy related 

activities (market & location based) 

 3.6 Business travel 

 3.7 Employee commuting (+ work 

from home) 

 3.8 Upstream leased assets  

 3.14 Franchises (member firms) 

TRC Companies  Fleet vehicles 

 Office heating 

 Purchased 

electricity 

for offices 

 3.1 Purchased goods 

 3.3 Fuel and energy related 

activities (line loss) 

 3.6 Business travel 

 3.7 Employee commuting 

Turner and Townsend  Energy 

 (Scope 1 and 2 emissions are 

combined) 

 3.1 Purchased goods and services 

 3.6 Business travel 

Saab Grintek  Own furnaces and 

chemical processes 

 Company owned 

vehicle fleet and 

aircraft 

 Occasional 

emissions (through 

accidents) 

 Heat 

 Steam  

 Cooling 

 Electricity  

 3.4 Upstream transportation and 

distribution  

 3.6 Business travel (air, car, and 

train) 

Boston Consulting 

Group 

 Leased vehicle fleet  Energy  

 Electricity 

 3.1 Purchased goods and services 

 3.2 Capital goods 

 Fuel and energy related activities 

 3.4 Upstream transportation and 

distribution 

 3.5 Waste generated in operations 

 3.6 Business travel 
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 3.7 Employee commuting (including 

working from home) 

John Deere  Energy 

(Scope 1 and 2 emissions are 

combined) 

 3.1 Purchased goods and services 

 3.11 Use of sold products 

Apple  Natural gas, diesel, 

propane 

 Fleet vehicles 

 Process emissions 

 Electricity 

 Steam, 

heating, and 

cooling 

 3.1 Purchased goods and services 

(manufacturing) 

 3.4 Upstream and downstream 

transportation  

 3.6 Business travel 

 3.7 Employee commute 

 3.11 Use of sold products 

 3.12 End-of-life treatment of sold 

products 

Bosch  Production 

 Vehicle fleet 

 Volatile GHG 

 Electricity 

 District heat, 

steam, 

cooling 

energy 

 3.1 Purchased goods and services 

(manufacturing) 

 3.2 Capital goods 

 3.3 Fuel and energy related 

activities 

 3.4 Upstream and downstream 

transportation  

 3.5 Waste generated in operations 

 3.6 Business travel 

 3.7 Employee commute 

 3.8 Upstream leased assets 

 3.9 Downstream transportation and 

distribution 

 3.10 Processing of sold products 

 3.11 Use of sold products 

 3.12 End-of-life treatment of sold 

products 

 3.13 Downstream leased assets 

 3.14 Franchises 

 3.15 Investments 

Amazon  Fossil fuels 

 Refrigerants 

 Purchased 

electricity 

 3.1 Purchased goods and services 

(manufacturing) 

 3.2 Capital goods 
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 3.3 Fuel and energy related 

activities (from customer trips to 

Amazon’s physical stores) 

 3.4 Upstream and downstream 

transportation  

 3.6 Business travel 

 3.9 Downstream transportation and 

distribution 

 3.10 Processing of sold products 

 3.11 Use of sold products 

 3.12 End-of-life treatment of sold 

products 
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Appendix 2. Carbon footprint assessment workbook  
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Appendix 3. Employee survey on sustainability and carbon footprint 
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Appendix 4. Employee survey on commuting practices 
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The survey was setup in a way that, based on the answers to the question “How do you 

commute to work normally” different questions appear to determine the time it takes 

employees to commute. These questions should be setup based on table 56. 
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Table 56. Questions imbedded in commuting survey to determine distance traveled for commuting. 

 
 

 

 

 

 

 

 

 

Question Answer Type

How do you commute to work normally? Selection from field Distance

… based on selections: Estimated distance to commute in 

kilometers (can choose two or more) Selection from field
< 10 km

Bicycle/foot option: "Bravo" message 10 - 20 km

Bus option: Distance ridden by bus in kilometers Selection from field 20 - 30 km

FEV car option: NA 30 - 40 km

 Personal Car option: Distance ridden by car in kilometers Selection from field 40 - 50 km

Type of car (gas, diesel, hybrid, ev) Selection from field 50 - 60 km

Car Carpool option: Number of people in carpool Selection 2-5 60 - 70 km

Metro Train option: Distance ridden by metro in kilometers Selection from field 70 - 80 km

Motorcycle option: Distance ridden by motorcycle in minutes Selection from field 80 - 90 km

Other: Please type another option Open-ended > 90 km
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