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BACKGROUND 

This section provides an overview of the societal and business context for evaluating the 

business travel carbon footprint and summarizes carbon footprinting standards and peer 

benchmarking.  The section concludes with an introduction to the client, a manufacturing 

company, and the business rationale for this study. 

Problem Description  

As recently reported by the Intergovernmental Panel on Climate Change, greenhouse gas (GHG) 

emission levels remain high enough to warm Earth more than 2o C above pre-industrial levels in 

the next 80 years, risking severe ecosystem and human impacts (Masson-Delmotte et al. 2021).  

Worldwide efforts are underway to curb global warming at 1.5o C to prevent the worst outcomes 

(World Resources Institute and World Business Council for Sustainable Development 2011).   

The climate crisis arose from the fossil fuel-powered industrial revolution of the past two 

centuries.  The solution to this crisis lies in shifting the current business and technology paradigm 

away from fossil fuels (Wright and Nyberg 2017).  Yet leadership for this shift remains uncertain, 

as highlighted by the failure of COP26 to produce binding international climate commitments 

(Wright and Nyberg 2017; Mountford et al. 2021). Meanwhile, corporations have increasingly 

pursued voluntary environment, social, and governance reforms, including climate actions 

(Pascucci 2019; CDP 2021 Dec 7).   

This analysis centers on one arena for corporate climate action – travel for business purposes.  

With technological advances facilitating virtual work of all kinds, business travel has come under 

scrutiny due to its growing contribution to global greenhouse gas (GHG) emissions (Jones 2013; 

SAP Concur 2020). Just before the COVID-19 pandemic, a large and growing market for business 

travel drove 15 to 20 percent of global travel, accounting for 70 percent of global revenue for 

high-end hotel chains (Jones 2013; Borko et al. 2020; McCain et al. 2021). Per business travel’s 

pre-pandemic growth trajectory, the current 3% contribution to worldwide GHG emissions 

would double to 6% by 2050 (Borko et al. 2020; McCain et al. 2021).  



 Business Travel Carbon Footprinting and Benchmarking Exercise 
 

 5 

As the most significant input to the business travel carbon footprint, air travel for all purposes 

represents the fastest-growing major category of global GHG emissions, with four billion flights 

(non-business and business totaled) in 2017, a forty times increase since 1960 (Overton 2019). If 

pre-pandemic travel levels return, 2018’s airplane passenger volumes are predicted to triple by 

2050, eventually emitting up to 27% of global GHG emissions (Overton 2019).   

While the COVID-19 pandemic temporarily reduced business travel, with 92% fewer airplane 

flights (Hernandez et al. 2021), international expansion of large companies continues to be 

supported by a worldwide workforce and supply network. Business travel can provide company 

cohesion and critical human connection for global companies (Poom et al. 2017; SAP Concur 

2020).  Yet having survived significant pandemic travel restrictions, companies have begun to 

reconsider the value of business travel and tally the costs, including the business travel carbon 

footprint (Borko et al. 2020; Hernandez et al. 2021).   

In fact, the COVID-19 pandemic has created a unique opportunity for a business travel 

adjustment (McCain et al. 2021).  Hernandez et al.’s (2021) survey of employees highlighted the 

pandemic-induced alteration in the perceived need for business travel.  Surveyed employees 

newly acknowledged that business travel negatively impacts health (impaired sleep, poor diet, 

potential for deep vein thrombosis, and stroke) and strains personal and family relationships due 

to time away (Hernandez et al. 2021). In addition,  employees reported improved opinions of 

video meetings, and 80% reporting that reduced business travel will be possible post-COVID 

(Hernandez et al. 2021).  This shift, plus the growing concern for the climate exemplified in a 

recent survey of European business travelers, 59% of whom rated business travel sustainability 

as “very important, “ indicates favorable conditions for reducing business travel GHG emissions 

(SAP Concur 2020).   

In this context, a United States-based manufacturing company, which will be referred to as “The 

Client Company,” is reevaluating its business travel practices. Through aligning company 

decisions with a strong ethical imperative, this company exploring business travel practices as a 

potential opportunity to positively contribute to its carbon reduction efforts.  Accordingly, this 
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company has undertaken a carbon footprinting exercise and has adopted carbon emission 

reduction targets consistent with the Paris Climate Accord 1.5oC goal. 

Carbon Footprint Overview 

The carbon footprint incorporates the global warming potential of the seven GHGs currently 

specified by the Kyoto Protocol for tracking:  carbon dioxide (CO2), methane (CH4), nitrous oxide 

(N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SF6), and 

nitrogen trifluoride (NF3) (see Figure 1) (World Resources Institute and WBCSD 2013; US EPA 

2015 Dec 23).  Conversion factors translate the warming potential of each of these gases into 

carbon dioxide equivalents. 

Per the Kyoto Protocol, the carbon footprint is measured in tonnes (metric tons) of carbon 

dioxide equivalents standardized to the warming potential of one unit of carbon dioxide over 

one hundred years using a 100-year global warming potential factor (GWP100) for each gas 

(World Resources Institute and WBCSD 2013).  The GWP100 indexes the capacity of greenhouse 

gases to absorb infrared (thermal) energy compared to carbon dioxide released at ground level 

based on measurements of greenhouse gases that are “well-mixed in today’s atmosphere” and 

accounting for the survival time of different greenhouse gases (IPCC et al. 2007). The carbon 

footprint, expressed as CO2e, equals the sum of the hundred-year carbon dioxide equivalents 

from the gases produced during an activity (World Resources Institute and cWorld Business 

Council for Sustainable Development 2004).   

To enable comparison of carbon footprints between organizations, in 2001 the World Resources 

Institute and the World Business Council for Sustainable Development introduced the 

Greenhouse Gas Protocol Corporate Standard (GHG Protocol), which has become the world’s 

preeminent GHG accounting method (Carbon Trust 2018). Setting the standard for Fortune 500 

companies undertaking carbon footprinting, 92% choose the GHG Protocol (WRI and WBCSD 

n.d.).  To make this carbon footprinting data available to the public, third-party verification 

organizations, such as the global nonprofit CDP (formerly the Carbon Disclosure Project), collect 

and report corporate CO2e emissions per GHG Protocol standards.  CDP is the largest 
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sustainability standards verifier, with over 14,000 participating organizations representing more 

than half of global market capitalization (CDP n.d.).  

Due to the complexity of attributing carbon emissions in the interdependent industrialized 

world, the GHG Protocol designates Scope 1, 2, and 3 carbon footprints (see Figure 1).  Scope 1 

includes the direct CO2e emissions generated by sources owned or controlled by a company, 

such as chemical emissions from manufacturing processes, furnaces, company vehicles, etc.  

Scope 2 CO2e emissions are from electricity used on-site and are considered an indirect source 

of emissions since they are not produced by the company but result from the purchase of 

electricity from local power companies.   

 
Figure 1: Scope 1, 2, and 3 designated sources of GHG emissions per the GHG Protocol.  Graphic from: Barrow, M., Buckley, B., 
Caldicott, T., Cumberlege, T., Hsu, J., Kaufman, S., Ramm, K., Rich, D., Temple-Smith, W., Cummis, C., Draucker, L., Khan, S., 
Ranganathan, J., & Sotos, M. (2013). Technical Guidance for Calculating Scope 3 Admissions (Version 1.0): Supplement to the 
Corporate Value Chain (Scope 3) Accounting & Reporting Standard (p. 182). GHG Protocol. 

All other indirect CO2e emissions are considered Scope 3 emissions, with fifteen different Scope 

3 reporting categories (see Figure 1) (Barrow et al. 2013).  GHG Protocol Scope 3 sources include 
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the upstream purchase of raw materials and manufactured goods such as machinery and 

downstream use of the company’s products.  Disclosure of Scope 1 and 2 CO2e emissions is now 

required for publicly traded businesses in the European Economic Area, and those listed on the 

New York Stock Exchange, NASDAQ, or the London Stock Exchange (Carbon Trust 2018). 

For organizations assessing Scope 3 CO2e emissions, the Greenhouse Gas Protocol specifies an 

initial screen of Scope 3 emissions categories to determine which contribute the most to the 

organization’s carbon footprint and thereby provide the most potential for reductions (World 

Resources Institute and World Business Council for Sustainable Development 2011: 3).  This 

initial carbon footprinting exercise has been termed the “beginner tier” for organizations starting 

a Scope 3 CO2e emissions assessment ,(McCain et al. 2021).  Beginner tier carbon footprints rely 

on an organization’s current data and collection systems, even if they are not ideal for emissions 

calculations.  Once a company identifies which Scope 3 CO2e emission sources contribute 

significantly, data systems should be improved to allow for more exact “intermediate and 

advanced tier” assessments ,(McCain et al. 2021).  

The Business Travel Carbon Footprint 

Designated by the GHG Protocol Standard as Scope 3 category 6, business travel is specified as 

travel for the purpose of business during the reporting year using non-company owned 

transportation, such as air, rail, bus, or passenger cars, and facilities such as hotels and 

conference venues (see Figure 2) (Barrow et al. 2013).  Employee commuting (Scope 3, category 

7) and corporate use of leased cars (Scope 1 or Scope 3, category 8) are accounted for separately 

(see Figure 2) (Barrow et al. 2013).  The GHG Protocol includes hotel stays as an option, while 

restaurant meals have been excluded (Barrow et al. 2013). However, business-related restaurant 

meals have not been included in the GHG Protocol.  As another significant driver of CO2e 

emissions, business meetings drawn from a widespread geography have also come under recent 

scrutiny.  An estimated 40% of business travel is undertaken to attend seminars, trade fairs, or 

conferences (Seidel et al. 2021). 
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Figure 2: GHG Protocol assigned activities and boundaries for all business-related transportation. Graphic from: Barrow, M., 
Buckley, B., Caldicott, T., Cumberlege, T., Hsu, J., Kaufman, S., Ramm, K., Rich, D., Temple-Smith, W., Cummis, C., Draucker, L., 
Khan, S., Ranganathan, J., & Sotos, M. (2013). Greenhouse Gas Protocol: Technical Guidance for Calculating Scope 3 Admissions 
(Version 1.0): Supplement to the Corporate Value Chain (Scope 3) Accounting & Reporting Standard (p. 182). GHG Protocol. 

While the relative contribution of any Scope 3 source to a particular company’s total CO2e 

emissions cannot be predicted without a carbon footprint calculation, some patterns emerge 

from industry sector averages (Quantis 2015).  As shown in Figure 3,  Scope 3 Category 1 

“purchased goods and services” is typically the most considerable Scope 3 category, even 

exceeding Scopes 1 and 2 for the varied market sectors shown (Quantis 2015).  Materials-based 

companies, typically manufacturers, generate an especially large portion of their Scope 3 

emissions through the materials they purchase and the lifecycle of the items they produce 

(Quantis 2015).   

By contrast, the global “knowledge enterprises,” such as consulting, accounting, and information 

technology firms, provide knowledge and knowledge-based products to the market (Wikipedia 

2021).  The economic engine for knowledge enterprises depends on the work of their experts 

who provide information or travel to share expertise with clients and collaborators (El Geneidy et 

al. 2021).  These companies may generate a high proportion of their carbon footprint through 

business travel (Poom et al. 2017; El Geneidy et al. 2021).  In Figure 3, the “Technology” sector 

appears to be the only market sector representing knowledge enterprises and reveals a 

significant business travel carbon footprint. As big travelers, knowledge enterprises face 

particular economic and environmental incentives to reduce business travel and associated GHG 

emissions (El Geneidy et al. 2021). 
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Business travel makes a minor contribution for most of the market segments evaluated in Figure 

3. However, business travel makes a relatively high contribution among the “industrial Goods 

and Services” sector companies.  This is the included sector that most closely describes the 

Client Company, a manufacturer of industrial goods although not an industrial services provider.  

If the Client Company’s operations largely align with the “Industrial Goods and Services Sector” 

as defined, the Client Company may measure a considerable business travel carbon footprint 

(Quantis 2015).  

 
Figure 3: Visualized by market sector, percent carbon footprint contribution of main Scope 3 sources listed at right, with Scopes 
1 and 2 indicated in gray.  The significant contribution of business travel to the carbon footprint of companies in the industrial 
goods and services sector is circled in red.  Graphic from: Quantis. 2015. Quantis Webinar - Webinar: Scope 3 Evaluator by GHG 
Protocol and Quantis (Dec 2014). [accessed 2022 Jan 6]. https://www.youtube.com/watch?v=o3_8zlqWqiM 

Many types of organizations have undertaken to measure their business travel GHG emissions.  

These measurements have demonstrated that transportation, especially air travel, typically 

makes the biggest contribution to the business travel carbon footprint compared to hotel stays.  

A recent European study found that airplanes and passenger cars emit more C02e per passenger 

distance than any type of train, as shown in Figure 4 (assuming average ridership of just over one 

person per car) (Jungbluth and Meili 2019).   
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Air travel deserves particular attention because the high altitude release of fossil fuel emissions 

produces a warming effect 5.2 times that of carbon dioxide emissions released at ground level 

(Jungbluth and Meili 2019).  This ratio of the warming potential of a unit of emissions compared 

to a unit of carbon dioxide is the radiative forcing index (RFI) (Barrow et al. 2013).  Because 

airplanes spend some time at both low and high altitudes, a recent study determined a best 

overall RFI of 2 for airplane emissions (Jungbluth and Meili 2019). In 2018 using a corrective RFI, 

airplane flights emitted 1.8% of global greenhouse gases but contributed 3.5% of total 

anthropogenic warming (Overton 2019).  In addition, due to long flight distances, the total CO2e 

produced by air travel exceeds other sources of business travel emissions.  

Yet, passenger cars, with average ridership of 1.4 passengers, actually emit more CO2e per 

passenger distance than average flights (medium distances are usually more than 300 miles) and 

long-distance flights (international flights), as shown in light blue bars in Figure 4. But when the 

high altitude emissions specific to air travel are accounted for with an RFI multiplier, all types of 

airplane travel exceed passenger car travel in CO2e emissions per passenger distance (Jungbluth 

and Meili 2019).   

 
Figure 4: Comparison of the carbon footprint of airplane, passenger car, and train travel assuming European averages for 
passengers and fuel efficiency (RER = European average, CH = Switzerland, DE = Germany, FR = France, IT = Italy) with the 
addition of the RFI in dark blue for airplane travel. Graphic from Jungbluth, N., & Meili, C. (2019). Recommendations for 
calculating the global warming potential of aviation, including the radiative forcing index. The International Journal of Life Cycle 
Assessment, 24(3), 404–411. https://doi.org/10.1007/s11367-018-1556-3. 
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Sustainability Benchmarking Overview 

Benchmarking provides a standardized comparison between organizations or can provide a 

detailed internal review (ISEAL Alliance 2019).  Sustainability benchmarking involves evaluating 

environmental performance, practices, tools, and policies, which can be time-consuming.  For 

the most efficient and purposeful implementation, entities considering a benchmarking process 

should lay out the intentions and boundaries before beginning to collect information, as outlined 

in Figure 5 (ISEAL Alliance 2019). 

 
Figure 5: The process for developing a benchmarking exercise.  Graphic from: ISEAL Alliance. 2019. Sustainability Benchmarking 
Good Practice Guide, Version 1.0. https://www.isealalliance.org/sites/default/files/resource/2019-
07/ISEAL_SustainabilityBenchmarkingGoodPracticeGuide2019_V6.pdf. 

With the intent established, benchmarking can be pursued with degrees of rigor ranging from a 

rough “benchmarking exercise” to an exacting “benchmarking program” with a strict 

methodology (ISEAL Alliance 2019).  Typical benchmarking processes include at least one of the 

following: (1) a threshold, in which an entity is measured against a performance level 

benchmark, sometimes for recognition; (2) a ranking, in which similar entities are rated against 

the benchmark; (3) a peer comparison, usually an internal exercise, by which an entity assesses 

performance compared to similar entities (their performance is the benchmark) to identify 

opportunities for improvement and sometimes even collaboration; and/or (4) improvement, in 
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which the benchmark is an aspirational level of performance often beyond current practice 

(ISEAL Alliance 2019). 

Client Description and Considerations 

Description of the Client Company 

The Client Company manufactures materials used in medical products, protective and 

performance clothing, and industrial products. The Client Company employs over 10,000 

employees worldwide, primarily in the United States, Europe, and Asia.  The Client Company 

comprises three market facing divisions, one of which specializes in textiles. 

The Client Company’s Carbon Footprinting Project 

As part of the global outdoor industry sector’s push to become the “world’s first climate positive 

industry by 2030” (Rogers 2021), The Client Company’s textiles division completed a full 2019 

Scope 1, 2, and 3 carbon footprint (see Figure 6).  The textiles division's carbon footprint was 

dominated by Scope 3 sources, especially raw materials, which produced 83% of GHG emissions, 

followed by Scope 2 at 12% and Scope 1 at 5%.  Business travel represented the division’s fifth-

highest source of GHG emissions at 3%.   

 

Figure 6: Client Company 2019 divisional carbon footprint including Scopes 1,2 and 3. 
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Simultaneously, The Client Company has begun organization-wide carbon footprinting, and 

decarbonizing efforts focused on Scopes 1 and 2 emissions sources (Stein et al. 2022).  The Client 

Company’s organization-wide CO2e emissions in 2019 totaled 153 kilotonnes (kt) (55 kt Scope 1 

and 98 kt Scope 2), which fell to 143 kt In 2020 (52 kt Scope 1 and 91 kt Scope 2) (Stein et al. 

2022).  

By 2030, The Client Company plans to reduce its Scope 1 and Scope 2 CO2e emissions by 59% 

compared to 2019 levels and achieve Scope 1 and 2 carbon neutrality by 2050 (Stein et al. 

2022).  Work with The Client Company’s Scope 3 carbon footprint has been limited to the textiles 

division, for which The Client Company aims for a 35% reduction by 2030 (Stein et al. 2022). 

The Client Company’s Rationale for Measuring Business Travel Carbon Footprint 

As a Scope 3 source of CO2e emissions, business travel lies outside The Client Company’s current 

organization-wide Scope 1 and 2 CO2e emissions goal (US EPA 2016 Nov 8).  However, The Client 

Company’s Sustainability Team has identified business travel as a worthwhile focus for several 

reasons.   

First, the COVID-19 pandemic provides a unique opportunity to assess the cost savings alongside 

the emissions savings from reduced business travel and to consider a shift in business travel 

practices. While the pandemic likely reduced business travel below levels necessary for 

maintaining long-term profitability, the decreased travel could demonstrate budgetary benefits 

that accompany reduced CO2e emissions. 

In addition, a business travel emissions initiative would fit The Client Company’s culture of 

individual freedom directed toward team and organization goals; because individual employees 

currently make many of their own business travel decisions, employees would be empowered to 

make personal contributions to company-wise carbon reduction efforts.   

Plus, The Client Company Sustainability Team has received feedback from employees who want 

confirmation that The Client Company is taking climate action.  Tracking and communicating the 

CO2e emitted through business travel initiatives would provide visible signs of The Client 

Company’s engagement in carbon reduction efforts.   
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Externally, a focus on business travel aligns The Client Company with other U.S. companies 

focusing on Scope 3 GHG emissions reductions, especially business travel (see Figure 6), both for 

environmental impact and improved operational efficiency with cost savings (Quantis 2015; US 

EPA 2016 Nov 8). 

 
Figure 7: Comparison of how many companies report which categories of Scope 3 GHG emissions to CDP. Business travel was 
most commonly reported.  Graphic from Quantis. 2015. Quantis Webinar - Webinar: Scope 3 Evaluator by GHG Protocol and 
Quantis (Dec 2014). [accessed 2022 Jan 6]. https://www.youtube.com/watch?v=o3_8zlqWqiM. 

A final consideration for evaluating the carbon footprint of business travel at The Client Company 

involves the significance of the contribution to organization-wide Scope 3 emissions. The textiles 

division calculated that business travel produces 3% of the division’s total CO2e emissions in a 

typical year, with a majority of GHG emissions from Scope 3 upstream material sourcing (59%) 

(2019 shown in Figure 7).  For the division overall, the business travel carbon footprint (3%) 

makes a relatively small contribution. Still, it is the fifth-largest source of CO2e emissions, which 

is almost as big as the Scope 1 carbon footprint (5%).  

By extrapolation, the The Client Company Sustainability Team predicts a minor business travel 

contribution to the entire company carbon footprint.  However, the textiles division uses more 

raw materials than The Client Company’s other divisions, so The Client Company’s other divisions 
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may measure a higher relative contribution from business travel emissions (Stein et al. 2022). 

Therefore, the possibility remains that business travel may play a significant role in The Client 

Company’s carbon footprint when organization-wide Scope 3 carbon emissions are tabulated.    

Adaptations and reassessments due to COVID-19 have opened an opportunity for businesses to 

reconsider business travel.  Beginning with an assessment of the extent and importance of their 

business travel carbon footprint, The Client Company may find a chance in this moment both to 

shift business travel strategically and to involve employees in company-wide GHG reduction 

efforts. 

OBJECTIVE 

To contribute to a growing understanding of the business travel carbon footprint, this project (1) 

undertook a beginner tier scoping of the carbon footprint resulting from one company’s business 

travel as impacted by COVID-19, including financial implications, air travel, ground travel, hotel 

stays, and a novel addition of restaurant meals, and (2) performed a peer comparison 

benchmarking exercise of business travel practices among global companies. 

To contribute to The Client Company’s carbon footprinting efforts, this project will generate a 

report for The Client Company by April 2022 to help inform company-wide and individual 

employee business travel practices.  This report will focus on (1) The Client Company’s business 

travel carbon footprint, with attention to COVID-19 impacts and associated expenses, and (2) an 

internal benchmarking exercise both to compare business travel practices between The Client 

Company and similar companies and global companies identified as potential business travel 

leaders, and to inspire improvement through identifying leading business travel carbon footprint 

practices.  

METHODS 

This section describes the rationale, data sources, and methods used to tabulate The Client 

Company’s CO2e-related business travel expenditures and carbon footprint and conduct a 
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benchmarking exercise of business travel practices. For any analysis following that involves a 

comparison of business travel between 2019 and 2020, it is important to note that The Client 

Company’s headcount and total sales remained essentially constant (variation of less than 2%) 

between the two years. 

The Client Company’s Travel Expense Impact from COVID-19 

Boundaries 

Guidelines of the GHG Protocol Scope 3 Category 6: Business Travel were followed.  To 

demonstrate COVID-19’s impact on business travel expenses and carbon footprint, The Client 

Company’s CO2e emitting travel expenses categories were totaled for 2019 and 2020.  The year 

2019 represented a maximum number of employees following typical pre-pandemic travel 

practices, and the year 2020 represented minimal travel. In addition to GHG Protocol Category 6 

identified emissions sources, this study will include restaurant meals as a separate consideration 

to offer some insight into a large travel expenditure for The Client Company. 

Expense Calculations and Data Sources 

The Client Company business travel expenses were identified as GHG Protocol Scope 3: Category 

6 Business Travel identified emissions sources based on expense report data reported by Client 

Company employees. All segments of GHG Protocol defined business travel, air and ground 

transport, and hotel stays are identified as such in The Client Company’s expense accounts, 

although employees have no significant bus travel (see Figure 8).  100% of these expenses were 

included in the analysis (see Figure 9). 
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Figure 8: Designation of business travel categories per the GHG Protocol, with Scope 3 Category 6 Business Travel categories 
highlighted with a green check.  Travel by passenger car is only included when the car is owned by a third party and not leased. 
A restaurant meal carbon footprint was not included in the business travel carbon footprint totals but was calculated separately. 

Some additional CO2e emitting travel expenses have been aggregated in non-delineated business 

travel accounts such as “Travel Card” and “Other,” which include non-GHG-producing costs such 

as tolls, parking fees, travel insurance, but also GHG-producing expenses such as reimbursement 

for personal car travel fuel, ride-hailing services, or refund for train tickets, etc. (see Figure 9). 

Similarly, “Meeting,” Customer Travel,” and “Professional Services Travel” expenses include non-

GHG producing expenses along with GHG-producing expenses for transportation for meeting 

attendees, customers, and professionals such as accountants.  This study labeled all these 

expense categories as “Scope 3 Category 6 aggregated-other.” None of these expenses could be 

included in the business travel expense total without a quantifiable contribution to the GHG 

Protocol Business Travel carbon footprint. 

The Client Company business travel expenses attributed to leased cars were not included since 

they are designated as Scope 3 Category 8 (see Figure 8 and Figure 9).  Business travel-related 

restaurant meal expenses were tabulated outside the GHG Protocol defined business travel 

calculations (see Figure 8 and Figure 9). 
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Figure 9:  Travel report expense account categories,  GHG Protocol category, and % contribution to The Client Company business 
travel carbon footprint (McCain et al. 2021). 

Business Travel Carbon Footprint 

Boundaries 

 A beginner tier level analysis for The Client Company’s company-wide business travel carbon 

footprint was performed following GHG Protocol guidelines. The CO2e emissions calculation 

included all GHG emitting sources from travel undertaken for business purposes, including travel 

by air, rail, bus (none), and car plus hotel utilization (McCain et al. 2021). Travel by leased or 

company-owned vehicles was excluded (GHG Protocol et al. 2013).  In addition, restaurant meal 

carbon footprints were calculated but not included in the business travel carbon footprint. 

Spend-Based Method 

Although the spend-based method is the least preferred per the GHG protocol (see Figure 9), for 

the purposes of this estimated first-tier carbon footprint study, the spend-based method was 

chosen.  Fuel usage data were unavailable for all travel modes.  Distance-based data were 

available for air and rail travel but unavailable for car travel.  The spend-based method was 

chosen because travel-related spending records were readily available for The Client Company’s 
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business travel activity through The Client Company’s travel expense accounts.  Thereby, spend-

based calculations provided a standard method for all GHG Protocol business travel emissions 

sources.  These expense accounts capture most of The Client Company’s business travel activity. 

The calculations required only spend input without unavailable travel details necessary for 

distance-based travel such as fuel efficiency of cars and airplane passenger class (Carnegie 

Mellon University Green Design Institute 2022). 

 
Figure 10: Decision Tree for Calculating Business Travel Carbon Footprint.  Diagram from Greenhouse Gas Protocol. 2013. 
Technical Guidance for Calculating Scope 3 Emissions: Protocol Category 6: Business Travel. 

Spend-based carbon footprints were generated using the Carnegie Mellon University Green 

Design Institute’s (CMU) economic input-output life cycle analysis (EIO-LCA) most recent 2007 

model.  Despite the age of the economic model, organizations continue to use the CMU EIO-LCA 

calculator with the assumption that basic economic inputs and outputs have not transformed in 

fifteen years (Hernandez et al. 2021). EIO-LCA methods use an extensive representation of all 

segments of the United States economy, accounting for emissions resulting from economic 

activities and including the manufacture and lifespan use of produced goods (CMU 2018).  The 

various inputs are totaled to provide a comprehensive carbon footprint for any activity. The CMU 

EIO-LCA GHG calculator computes the carbon footprint in tons of CO2e for a dollar amount (US 
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dollars) spent on an economic activity.  The CMU EIO-LCA model for the United States was used 

because although the calculator seems to offer options based on the 2000 economy in Spain, the 

2002 economy in China, and the pre-1990 economy in Germany (cost in Deutsche Marks), the 

China calculator was not functioning, the German model is presented in Deutsche Marks which 

could not be converted to current currency, and the Spanish model did not offer a greenhouse 

gas calculation.  To roughly verify the accuracy of the CMU EIO-LCA calculator, the 2019 EIO-LCA 

air and rail travel carbon footprint was compared to The Client Company’s 2019 mileage-based 

air plus rail travel carbon footprint, calculated at 34.6 kt CO2e. 

Additional considerations include adjusting for inflation and choosing the “producer” or 

“purchaser” model. First, because the CMU EIO-LCA model was created using 2007 dollars, input 

costs must be adjusted for inflation and adjusted for the value of United States currency in the 

year of the analysis. Lastly, the model estimates a “producer” or a “purchaser” carbon footprint 

in which the “purchaser” model includes costs incurred by distributors and merchandisers in the 

sale of goods.  Because services do not involve distributors or merchandisers but rather 

represent the transfer of a product from the producer directly to the customer, services result in 

a scenario in which “producer” and “purchaser” models are identical (CMU 2018). In this study, 

travel activities fit a service framework, so “producer” and “purchaser” are equivalent (CMU 

2018).  Because only the producer model was available in the most recent calculator from 2007, 

this model was applied for this study. 

Airplane Travel Carbon Footprint Calculations 

Most organizations use the distance-based method for air travel which booking agencies can 

collect.  This method requires granular data such as seat class, choice of emissions factor source 

(usually EPA (US-based) or DEFRA (UK based)), choice of RFI, airplane type, fuel type, uplift 

(ranges from 8-10% of total flight length) which is flight distance beyond the linear airport to 

airport distance resulting from the stacking of airplanes in the air before landing and/or non-

linear flight paths due to weather or international air space (DBEIS 2019; Cui et al. 2022). Travel 

agency calculation of CO2e emissions for air travel greatly simplifies carbon footprinting. In The 
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Client Company’s case, three travel agencies in different regions generate a carbon footprint for 

airplane travel, each with a different method. 

This study performed air travel CO2e spend-based calculations using the 2007 producer CMU 

EIO-LCA calculator based on The Client Company’s expense account totals for 2019 and 2020. 

Dollars spent on airplane flights in 2019 and 2020 were converted to 2007 dollars using an online 

inflation calculator (Webster n.d.). The following inputs were used for the EIO-LCA calculator: 

industry “Trade, Transportation, And Information,” sector “Air Transport,” amount in inflation-

adjusted millions USD, category “Greenhouse Gasses.” Finally, the EIO-LCA carbon footprint in 

tonnes CO2e was calculated.  

Train Travel Carbon Footprint Calculations 

The spend-based method for train travel was preferred because carbon footprinting based on 

rail travel mileage benefits from a knowledge of distance traveled, diesel vs. electric power, 

country of travel, and first-class vs. economy seating.  The Client Company’s travel agents do 

provide a train travel carbon footprint using algorithms based on this information but do not 

provide the details to The Client Company.  Of note, train travel for The Client Company is 

significantly undercounted because much of The Client Company’s rail travel is booked 

personally by employees, with these train expense reimbursements assigned to general 

aggregated travel accounts.  Additionally, due to internal The Client Company systems, none of 

Japan’s significant rail travel is captured.   

Rail travel CO2e calculations were performed using the 2007 producer CMU EIO-LCA calculator 

based on The Client Company expense account totals for 2019 and 2020. Dollars spent on rail 

travel in 2019 and 2020 were converted to 2007 dollars using an online inflation calculator 

(Webster n.d.). The following inputs were used for the EIO-LCA calculator: industry “Trade, 

Transportation, And Information,” sector “Rail Transportation,” amount in inflation-adjusted 

millions USD, category “Greenhouse Gasses.” Finally, the EIO-LCA carbon footprint in tonnes 

CO2e was calculated. 
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Passenger Car Travel Carbon Footprint Calculations 

The spend-based method was the only option for passenger car travel.  Neither fuel volumes nor 

mileage traveled were recorded for car travel.  Fuel volume calculations are most 

straightforward for passenger cars but require a record of fuel volumes and fuel types.  To use a 

distance-based mileage carbon footprint calculation, variables include miles driven, car type and 

age (determines miles per gallon), fuel type, number of passengers, and location of travel, plus 

emissions factor (DEFRA or EPA).  The Client Company does not currently have a booking agent 

or car rental agency that provides rental car mileage, nor does The Client Company ask 

employees to record inputs beyond expenses.  

A large segment of The Client Company employees’ business travel by car goes uncounted.  

Among travel expense account categories labeled “car” or “auto,” 4/5 were recorded in accounts 

labeled “leased cars,” which are designated as GHG Protocol Scope 1 or Scope 3 Category 8.  The 

Client Company’s Travel team confirmed that The Client Company’s leased fleet is used 

extensively by sales employees for work travel.  Even so, to allow comparison between The 

Client Company and peer companies, the GHG Protocol scope for Scope 3 Category 6 was 

followed for this study, thereby eliminating business travel by leased car. Additional carbon 

footprinting data is missed because personal car use is reimbursed through aggregated 

unspecified travel accounts. Rideshare/taxi/limo reimbursement is also entered in aggregated 

accounts and thereby cannot be counted toward passenger car travel.  

Regarding applying the CMU EIO-LCA calculator for passenger car transportation, the calculator 

determines the carbon footprint according to the car rental agency (producer). The algorithm 

uses a comprehensive life cycle analysis carbon footprinting method to capture all the various 

car travel expenses, such as maintenance, insurance, and rental fees.  Therefore, these expenses 

were included in the total for passenger car travel carbon footprint to fully capture the carbon 

footprint of car travel in this study.   

Car travel CO2e calculations were performed using the 2007 producer CMU EIO-LCA calculator 

based on The Client Company expense account totals for 2019 and 2020. Dollars spent on car 

rentals and employee auto expenses in 2019 and 2020 were converted to 2007 dollars using an 



 Business Travel Carbon Footprinting and Benchmarking Exercise 
 

 24 

online inflation calculator (Webster n.d.). The following inputs were used for the EIO-LCA 

calculator: industry “Trade, Transportation, And Information,” sector “Passenger Ground 

Transport,” amount in inflation-adjusted millions USD, category “Greenhouse Gasses.” Finally, 

the EIO-LCA carbon footprint in tonnes CO2e was calculated. 

Hotel Stay Carbon Footprint Calculations 

The spend-based hotel stay was chosen because expense information was available.  While 

direct accounting of nights stayed is the preferred method for carbon footprinting, The Client 

Company does not currently collect this data. Because The Client Company’s hotel carbon 

footprints have never been measured, CMU-EIO-LCA calculator results were compared to results 

calculated via a method using Cornell Hotel Sustainability Benchmarking Index (CHSBI) GHG 

emissions data to provide a ballpark estimate of the potential accuracy of the spend-based 

method. 

For EIO-LCA calculations, total 2019 and 2020 hotel stay travel expenses were converted to 2007 

dollars using an online inflation calculator (Webster n.d.) and entered into the 2007 CMU EIO-

LCA producer model. The following inputs were entered into the EIO-LCA calculator: “Industry” -  

“Arts, Entertainment, Hotels and Food Services,” “Detailed Sector” - ”Hotels and campgrounds,“  

“Greenhouse Gases” (CMU 2018). Finally, the total EIO-LCA carbon footprint in tonnes CO2e was 

calculated.  

The alternative hotel stay carbon footprint was calculated using CO2e emissions estimations from 

the 2021 CHSBI. The CHSBI uses data from hotels worldwide to produce local and regional 

estimated carbon footprints per hotel room per night.  The 2021 CHSBI was calculated using data 

from 2019, and while typically released annually, benchmarking paused during COVID-19.  

Therefore, the 2021 CHSBI was used to calculate The Client Company’s hotel stay carbon 

footprint for 2019 and 2020.  Metrics chosen from the CHSBI were the provided Hotel Carbon 

Measurement Initiative (HCMI) carbon footprints per “occupied room per night” for “All hotels” 

using the “Mean.”  
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Most of The Client Company “Americas” categorized travel happens in the U.S., so the U.S. mean 

of 18.6 kg CO2e/night was selected for the Americas region.  For EMEA, although business is 

conducted throughout Europe, travel centers around The Client Company’s central locations so 

U.K. (12.5 kg CO2e/night), German (16.5 kg CO2e/night), and Spanish (15 kg CO2e/night) mean 

hotel carbon footprints were averaged to represent the region resulting in an estimated nightly 

14.7 kg CO2e/night.  For APAC, also widely traveled but centered in Japan (51.1 kg CO2e/night) 

and China (59.4 kg CO2e/night), mean hotel carbon footprints for the two nations were averaged 

with an estimated nightly 55.3 kg CO2e emissions (Ricaurte and Jagarajan 2021 Sep 21).  The 

Client Company’s Travel Group provided typical hotel costs per night for The Client Company’s 

regions: for the Americas, $189/night in 2019 and $172/night in 2020; for Europe-Middle East-

Africa, $150/night in 2019-20; and for Asia-Pacific $167/night in 2019-20. 

The Client Company’s CHSBI-based hotel carbon footprint was calculated as follows:  

Total The Client Company hotel carbon footprint in ktonnes = (Regional hotel expense in millions USD x 

1,000,000/regional cost of hotel room per night in USD) X (regional hotel carbon footprint kg CO2e/room 

night)/1,000,000 kg/ktonne 

Restaurant Meal Carbon Footprint Calculations 

The EIO-LCA calculator provides a simple and direct restaurant meal carbon footprint.  However, 

additionality, or net carbon emissions, must be considered for restaurant meals.  In other words, 

a business traveler would otherwise be eating at home, so the additionality of a restaurant meal 

results from excess production of CO2e emissions in a commercial restaurant compared to a 

home-prepared meal.  Therefore, to calculate net carbon emissions, the estimated carbon 

footprint of a home-cooked meal, 8 kg CO2e, was drawn from the literature (Ying 2015).  

For CMU EIO-LCA model-based restaurant meal carbon footprinting, the 2007 producer model 

was used.  2019 and 2020 dollars spent on meals were converted to 2007 dollars using an online 

inflation calculator (Webster n.d.).  The following inputs were entered into the EIO-LCA 

calculator: “Industry,” “Arts, Entertainment, Hotels and Food Services,” “Detailed Sector,” “Full-

Service Restaurants,” “Greenhouse Gases” (CMU 2018). Total EIO-LCA in tonnes CO2e was 

calculated.  
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To calculate additionality, the carbon footprint for a homecooked meal was subtracted from the 

CMU EIO-LCA restaurant meal carbon footprint as follows: 

Net The Client Company carbon footprint using EIO-LCA calculator of expensed meals in ktonnes = (EIO-LCA 

calculator input of annual restaurant expense in millions USD) - (total annual restaurant expense/total cost of meal X 

home-cooked meal 8 kg CO2e/1,000,000 kg/ktonne) 

To check the ballpark accuracy of the EIO-LCA calculator, a comparison carbon footprint was 

calculated based on The Client Company’s regional meal expenses with a full-service restaurant 

meal carbon footprint derived from literature values. 

A regional price per meal was needed to determine how many meals were consumed. The Client 

Company expense limits for each region provided approximate meal costs.  The Client 

Company’s Travel Group reported that most business meals are lunches and dinners – breakfasts 

tend to be eaten in-hotel. The expense limits for lunch and dinner were averaged for each 

country and converted to USD.  For APAC, most travel occurs in Japan and China, so a weighted 

average using 1/3 China, 1/3 Japan, 1/3 other countries in APAC resulted in a per meal estimate 

of USD 62.44.  For EMEA and UK, an overall lunch-dinner and regional average of USD 63.00 was 

estimated.  For the Americas, the U.S costs were used with a lunch-dinner average of $76.  The 

number of expensed restaurant meals for 2019 and 2020 was estimated by dividing regional 

spending by regional cost/meal. 

To calculate the total carbon footprint for The Client Company’s business travel restaurant 

meals, the total number of meals was multiplied by a literature-derived carbon footprint of 17 kg 

CO2e for a full-service meal.  This carbon footprint was the average of values from the literature 

for a basic home-style restaurant meal carbon footprint of 9 kg CO2e and a very high-end 

restaurant meal carbon footprint of 25 kg CO2e (Ying 2015).   

The literature-based restaurant meal net carbon footprint, accounting for additionality beyond a 

home-cooked meal, was calculated as follows:  
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Net The Client Company carbon footprint of literature-based carbon footprint of expensed meals in kt = (((regional 

annual restaurant expense/regional cost of meal) X 17 kg CO2e [restaurant meal]) – ((regional annual restaurant 

expense/regional cost of meal ) X 8 kg CO2e [home cooked meal]))/1,000,000 kg/kt 

Meetings 

Meetings were of interest for this study as a driver of business travel carbon emissions and due 

to the numerous literature reports of interventions aimed at lowering meeting carbon 

footprints.  However, because The Client Company’s meetings expense account could not be 

disaggregated into identifiable business travel sources, this study could not produce a carbon 

footprint for The Client Company’s meetings. 

Aggregated Accounts  

The Client Company’s aggregated travel accounts with no specific designation may include 

registration fees, parking fees, and reimbursement for CO2e emissions producing activities such 

as gasoline expenses, train fares, and rideshare/taxis, among many other possible expenses.  

Therefore, although these expenses contribute to The Client Company’s business travel carbon 

footprint, no actual carbon footprint could be calculated. 

Business Travel Benchmarking Study 

Boundaries 

This benchmarking exercise is intended for internal communication at The Client Company.  It 

was structured to provide a peer comparison study and ideas for improved practice.  Peers for 

the benchmarking exercise were defined simply as global businesses but included a subset of 

companies similar to The Client Company recommended by the Sustainability Team (2021).  

Market Sector Descriptions 

Due to the materiality of the business travel carbon footprint to organizations with different 

business models, companies in the benchmarking exercise were categorized by market sector.  

Companies were identified as “knowledge enterprises” if any professional services (e.g., 

consulting) or the words “information “or “digital” were listed in the company’s Google search 

result.  Due to potentially different business travel needs for knowledge enterprises focused on 

“professional services,” in which an expert creates a customized solution for a customer, versus 
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knowledge companies focused on “technology,” in which an expert creates transferable 

information (such as software), these two categories of knowledge enterprises were 

distinguished.  Companies were identified as manufacturing and materials based if production or 

a produced good was mentioned in the Google search result, including food, medical devices, 

materials science, or the word “industry.” 

Identifying Business Travel Carbon Footprint Practice Leaders 

Because the search for an organization’s business travel policies and procedures required an 

extensive review of sustainability reports for each organization, the list of organizations for full 

review was narrowed to those most similar to The Client Company, those recommended by 

sustainability experts, and those most likely to have implemented leading carbon footprint-

reducing business travel practices.  The CDP database provided one of the main tools for 

screening companies through the Climate Change score rating of overall carbon footprint 

reporting practices from A to F, with a B or higher taken as an indication of the climate 

leadership (CDP n.d.). The process for identifying business travel carbon footprinting leaders is 

detailed in Figure 18. 

The first set of companies included in the benchmarking exercise was a group of companies in 

industries similar to The Client Company.  Business travel carbon footprint reporting was 

checked for these 16 companies through the CDP database, and due to their relevance to The 

Client Company, sustainability reports (SRs) were also reviewed. If business practices were 

described in some detail in either the CDP Climate Change profile or the company SR, these 

companies were included among those identified as business travel carbon footprint practice 

leaders.  Reported business travel practices were included in the benchmark summary.   

The second set of companies included in the benchmarking exercise was found through the CDP 

database. With thousands of participating companies, the search was narrowed to companies 

identified as knowledge enterprises from the CDP 2021 A List for Climate Change, which features 

companies scoring A for their climate change reporting (CDP 2021).  The combination of high 

carbon footprinting reporting standards and identification as a knowledge enterprise seemed 

likely to produce companies leading in business travel CO2e emission reduction practices. 
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Publicly available sustainability reports for these companies were reviewed. If business travel 

practices were described in detail, these companies were included among those identified as 

business travel carbon footprint practice leaders, including their practices in the benchmark 

report.   

The third set of companies included in the benchmarking exercise were the top five companies 

in booked air travel in 2019: Deloitte Touche Tohmatsu Limited, IBM, Alphabet (Google), 

Amazon, and EY (Ernst and Young) (Lopez 2022 Feb 1). Travel volume in 2019 was chosen to 

represent the most recent travel practices prior to the COVID-19 pandemic.  Due to their high 

volume of business travel, these companies were incentivized to approach business travel GHG 

emissions in innovative ways. These companies were cross-checked on CDP. If they scored a B or 

higher for Climate Change, their sustainability reports were examined for descriptions of 

business travel carbon footprint practices.  Any identified practices were included in the 

benchmark report. 

The last set of companies included in the benchmarking exercise was recommended for review 

by the sustainability experts consulted for this report: Interface Manufacturing, Logitech, 

McKinsey & Company, Patagonia, and PepsiCo Inc.  If the CDP score was low or absent, the 

sustainability reports for these companies were reviewed so as not to miss potential innovative 

business travel practices. 

Business Travel Carbon Footprinting Literature Review 

To bolster the improvement aspect of the benchmarking exercise, a review of the recent 

literature was conducted to widen the search for business travel carbon footprint reducing 

innovations with a particular focus on results.  Peer-reviewed articles were sought through the 

Duke Library Collection and Google Scholar.  The search was limited to peer-reviewed articles 

published in the past three years (2019 on) using the search term “business travel carbon 

footprint,” excluding “tourism.” Additional business travel-related literature, i.e., from travel 

consultants encountered through the research for this project, was also reviewed for carbon 

footprint recommendations. 
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RESULTS 

COVID-19 Related Changes in The Client Company Business Travel Expenses 

In sum, The Client Company’s business travel expenses dropped approximately 80% from 2019’s 

standard travel scenario to 2020s minimized travel even while maintaining headcount and sales.  

Carbon footprint-uncounted travel expenses (“aggregated-other” and restaurant meal expenses) 

were significant, totaling 50% of GHG Protocol-attributed travel expenses during 2019’s year of 

typical travel. 

In more detail, The Client Company business travel expenses that could be identified as sources 

of CO2e emissions per the GHG Protocol for Business Travel (air, rail, bus, and car travel plus 

hotel stays) dropped by 79%, or USD 56 million, between 2019 and 2020 (see Figure 11). Of 

contributors to the business travel carbon footprint, the most savings, $31 million, resulted from 

less air travel, followed by $21 million saved on hotel stays.  During the pandemic, train travel 

and air travel expenses decreased by around 85%, while expenses from car travel and hotel stay 

dropped slightly less by closer to 75%. 

The Client Company 
Business Travel 

Expenses    

2019  
(in millions USD) 

2020 
 (in millions USD) 

Difference in 2020 
(in millions USD) 

Percent 
Reduction 

Air Travel 37.3 6.4 -30.9 -83% 
Train Travel 0.3 0 -0.3 -85% 

Car Travel 5.7 1.6 -4.1 -72% 
Hotel 27.6 6.6 -21.0 -76% 

TOTAL 70.9 14.6 -56.3 -79% 
Figure 11: The Client Company’s Company-wide GHG Protocol-attributed travel expenses, comparing totals from 2019 and 2020. 

Charts in Figure 12 and Figure 13 show the shift in relative inputs of the contributors to the 

business travel carbon footprint during the pandemic, with deeper losses in the plane travel 

segment (and train travel for which the scale is too large to visualize) and relative gains by car 

travel and hotel stay segments. 
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Figure 12: Visualization of the relative expense of 2019 business travel categories. 

 
Figure 13: Visualization of the relative expense of 2020 business travel categories. 

The Client Company’s “aggregated-other” plus restaurant business travel expenses totaled $34.9 

million USD in 2019 and decreased to $5.9 million USD in 2020 (see Figure 14).  Despite a less 

than average reduction in restaurant expenses, the average fall of 83% slightly exceeded the 

average 79% fall in Scope 3 Category 6 travel expenses.  
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“Aggregated-other” and 
Restaurant Expenses   

2019 (in millions 
USD) 

2020 (in millions 
USD) 

Difference in 2020 
(in millions USD) 

Percent 
Reduction 

Restaurant 13.2 3.2 -10.0 -76% 
Travel Card 3.5 0 -3.5 -100% 

Meeting 4.1 0.8 -3.3 -80% 
Customer Travel 4.2 0.8 -3.4 -81% 

Professional Services 0.5 0.2 -0.3 -60% 
Other 9.4 0.9 -8.5 -90% 
TOTAL 34.9 5.9 -29.0 -83% 

Figure 14: The Client Company business travel expenses including restaurant meals and “aggregated-other” expense categories 
that include an unspecified contribution to The Client Company’s carbon footprint. 

Although not ultimately counted toward The Client Company’s business travel carbon footprint, 

the sum of the “aggregated-other” and restaurant meal accounts represented a significant 

portion of The Client Company’s travel cost, equal to half of the total GHG Protocol included 

expenses from normal business travel in 2019 (see Figure 15). 

 
Figure 15: Side by side comparison of business travel expenses for the 2019-normal travel and 2020-minimal business travel 

scenarios, plus aggregated other and restaurant travel expenses shown in the box on the right.   
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The Client Company’s Business Travel Carbon Footprint 

In sum, The Client Company’s overall drop in business travel carbon footprint mirrored the drop 

in expenses with a decrease of 80% from 2019’s standard travel scenario to 2020’s minimized 

travel even while maintaining headcount and sales. The restaurant meal carbon footprint was 

significant, representing the third highest source of GHG emissions among The Client Company’s 

travel activities and exceeding the carbon footprint of car travel during 2019’s year of typical 

travel. 

In more detail, using the GHG Protocol spend-based beginner tier carbon footprinting method 

with the CMU EIO-LCA calculator, The Client Company’s 2019 business travel carbon footprint 

was 40.0 kt CO2e (see Figure 16). Airplane travel produced the majority (78%) of The Client 

Company’s 2019 business travel carbon footprint, followed by hotel stays representing only 15% 

of total CO2e emissions. For hotel stays, the EIO-LCA calculator and the alternative calculation, 

using CHSBI hotel carbon footprint industry averages, produced similar scale carbon footprint 

results, verifying the EIO-LCA calculator for the purposes of this study. No carbon footprint could 

be derived for missed train and car travel in aggregated other expense categories.    

With pandemic-related travel restrictions in 2020, The Client Company’s estimated business 

travel carbon footprint dropped by 81% to 7.8 kt CO2e (see Figure 16).  The drop from standard 

business travel to minimal travel saved 32 kt CO2e in a year.    

The 2019 CMU EIO-LCA spend-based calculated air and rail travel carbon footprint of 31.3 kt 

CO2e was within a satisfactory 10% of the control 2019 mileage-based air plus rail travel carbon 

footprint of 34.6 kt CO2e.  The EIO-LCA calculated results were considered accurate enough for a 

beginner tier carbon footprinting exercise. 
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The Client 
Company GHG 

Protocol 
Business Travel  

Carbon Footprint 2019  
(in kt CO2e) 

Carbon Footprint 2020  
(in kt CO2e)  

Difference 
(in kt CO2e) 

Percent 
Reduction 

Airplane  31.1 5.3 -25.8 -84% 
Train* 0.2 0.1 -0.2 -79% 

Passenger Car 2.6 0.7 -1.9 -70% 
Hotel 6.0 

[4.0 using CHSBI 
method] 

1.7  
[1.0 using CHSBI 

method] 

-4.3 -72% 

TOTAL 40.0 7.8 -32.2 -81% 
Figure 16: Summary of GHG Protocol Scope 3: Category 6 Business Travel carbon footprints by emissions source, calculated 
using the Carnegie Mellon University EIO-LCA.  The hotel carbon footprint calculated using an alternative calculation method 
based on the Cornell Hotel Sustainability Benchmarking Index is shown in brackets. 

*Train travel numbers were too low to be accurately reflected in this table, but the 2019 to 2020 difference and percent 
reduction are accurate. 

Charts in Figure 17 and Figure 18 show that the relative inputs to The Client Company’s business 

travel carbon footprint shifted during the pandemic, with slightly deeper losses by plane and 

train travel, and relative gains by car travel and hotel stays.  Airplane and rail travel (small scale 

not visible the chart) demonstrated larger drops, 84% and 79% respectively, than passenger car 

travel, 70%, and hotel stays, 72% (see Figure 16).  
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Figure 17: Relative contributions to The Client Company’s2019 business travel carbon footprint. 

 
Figure 18: Relative contributions to The Client Company’s 2020 business travel carbon footprint. 

The business travel restaurant meal net carbon footprint (see Figure 19) was calculated at 3.4 kt 
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similar scale results (see Figure 19), verifying the EIO-LCA calculator for the purposes of this 

study. 

The Client 
Company 

Travel 
Restaurant 

Meals 

2019 Total Carbon 
Footprint  

(in kt CO2e) 

2020 Total Carbon 
Footprint 

(in kt CO2e) 

2019 Net 
Carbon 

Footprint  
(in kt CO2e) 

2020 Net 
Carbon 

Footprint 
(in kt CO2e) 

Percent 
reduced 

net 
carbon 

footprint  

Meals* 
4.9  

[3.1 using literature-
based numbers] 

1.2  
[ 0.9 using literature-

based numbers] 
3.4 0.8 -76% 

Figure 19: CMU EIO-LCA spend-based carbon footprint of expensed meals in 2019 and 2020 with net carbon footprint to account 
for additionality versus a home-cooked meal. Percent reduction from 2019 to 2020 in business travel meal carbon footprint 
reveals the impact of the COVID-19 pandemic.  The alternative literature-derived calculation method for the restaurant meal 
carbon footprint is shown in brackets. 

All sources of business travel carbon emissions decreased significantly between 2019 and 2020 

(see Figure 20). The travel-associated restaurant carbon footprint represented the third-highest 

source of GHG emissions among The Client Company’s business travel activities and exceeded 

that of car travel. 
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Figure 20: Side by side comparison of business travel carbon footprints for the 2019-normal travel and 2020-minimal business 
travel scenarios, plus the restaurant meal carbon footprint shown in the box on the right.   
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Business Travel Peer Benchmarking Exercise 

Peer Company Study 

In sum, the peer benchmarking exercise revealed that manufacturing companies were less likely 

to adopt leading business travel carbon footprint reduction practices than companies in other 

sectors such as knowledge enterprises, including technology providers and professional services 

companies.  Companies with leading business travel carbon footprint practices demonstrated no 

significant lowering of their business travel carbon footprint compared to companies with 

standard business travel practices.  Knowledge enterprises in the professional services sector 

demonstrated a significantly higher business travel carbon footprint per employee than 

manufacturers and knowledge enterprises in technology. 

In more detail, this peer benchmarking exercise identified 36 companies to screen for leading 

practices in business travel carbon footprint reducing practices (see Figure 21): 16 companies 

similar to The Client Company, five companies with the highest corporate travel volume, five 

companies recommended by sustainability experts, and ten knowledge enterprises with top 

carbon footprint reporting practices identified through CDP.  Of these, ten companies described 

their carbon footprint lowering business travel practices in detail and were thereby identified as 

leaders.   
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 Figure 21: Benchmarking decision tree for identifying business travel carbon footprint leaders. 

Companies with leading business travel carbon footprint practices are described in detail in 

Figure 22. Of the leaders, only two (20%) were manufacturing companies, while eight were 

knowledge enterprises.  None of the companies similar to The Client Company demonstrated 

business travel carbon footprint-reducing leadership. 

For the list of 26 companies that did not meet benchmarking criteria for leadership in business 

travel carbon footprint practices see Appendix A: Figure A1. Of these companies with standard 

business travel carbon footprinting practices, 73% were manufacturers and included the 

following companies (sustainability reports were reviewed if referenced) 3M (3M 2021), Abbott 

Laboratories (Abbott 2022), Alphabet (Pichai 2021 Oct 6), Amazon, Atos SE (Atos 2020), Boston 

Scientific (Boston Scientific 2022), Columbia Sportswear (Columbia Sportswear 2020), Corning 

Incorporated (Corning 2020), Danaher Corporation (Danaher 2021), Donaldson Company 

(Donaldson 2020), Edwards Lifesciences Corporation (Edwards 2020), Enpro Industries (Enpro 

2020), EY (Ernst and Young), Interface Manufacturing (Interface 2022), Juniper Networks 
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(Juniper 2021), Logitech (Logitech), McKinsey & Company (McKinsey 2022), Medtronic 

(Medtronic 2021), Parker Hannifin Corporation (Parker Hannifin 2020), Patagonia (Patagonia 

2019 Sep 18), Stryker (Stryker 2021 Sep), TE Connectivity (TE Connectivity 2020), Teledyne 

Technologies (Teledyne 2020), VF Corporation (VF Corporation 2020), and Wolverine Worldwide 

(Wolverine 2020). 

Leaders in Business Travel 
Carbon Footprinting Practices 
and 2021 CDP Data 

Innovative Business Travel 
CO2e Emissions Data Collection 
Methods 

Business Travel CO2e Emissions 
Reduction Practices 

Boston Consulting (Boston 
Consulting Group 2021 Sep 17): 
Knowledge enterprise-professional 
services 

• Score A 
• 91,179 tonnes 
• 21,000 employed 
• 4.34 tonnes/employee 

• Travel agent provides 
distance travelled by 
airplane, rail, car rentals 

• Travel agent provides hotel 
nights 

• Changing work norms to 
reduce need for business 
travel 

• Purchase sustainable 
aviation fuel through 
SkyNRG, United Airlines Eco-
Skies Alliance, Neste MY 
Sustainable Aviation Fuel 

Capgemini (Capgemini 2021): 
Knowledge enterprise-professional 
services 

• Score A 
• 98,466 tonnes 
• 270,000 employed 
• 0.36 tonnes/employee 

• None documented • New group travel policy with 
preference for: direct flight, 
hotel close to destination, 
and group trips 

Deloitte Touche Tomahtsu 
(Deloitte 2022):  Knowledge 
enterprise-professional services 

• Score B 
• 584,732 tonnes 
• 300,000 employed 
• 1.9 tonnes/employee 

• None documented • Sustainable aviation fuel 
partnership with American 
Airlines, Delta Airlines, and 
United Airlines 

• Carbon footprint education 
program, with training about 
individual choices for work 
and home, including a 
climate focused learning 
channel 

IBM (IBM 2021 Jun 30): 
Manufacturing 

• Score B 
• 84,799 tonnes 
• 350,000 employed 
• 0.24 tonnes/employee 

• IBM considers only air travel 
and car rental CO2e 
emissions accurate enough 
to include 

• CO2e emissions from car 
rentals based on mileage 
calculated by partner car 
rental agencies 

• CO2e emissions calculated by 
corporate air travel booking 
tool using a standard 
developed by consultancy CE 
Delft 

• Partnership with car rental 
companies to offer 
employees fuel efficient 
rental cars 

• Corporate air travel booking 
tool calculates CO2e 
emissions  
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ICF International (ICF 2021): 
Knowledge enterprise-technology 

• Score A 
• 1,819 tonnes 
• 7,000 employed 
• 0.26 tonnes/employee 

• Travel agent provides 
distance traveled and fuel 
consumption for air, rail, car 
rental 

• Maximizing virtual meeting 
tools 

• Sustainable aviation fuel 
from British Airways 

• Carbon offsets 

Infosys Limited (Infosys 2021): 
Knowledge enterprise-technology 

• Score A 
• 8,068 tonnes 
• 259,000 employed 
• 0.031 tonnes/employee 

• iTravel integrated web-based 
application to track distances 
traveled 

• Videoconferencing facilities 
• Carbon footprint alert with 

travel booking 
• Electric taxis 

PepsiCo, Inc. (PepsiCo 2021): 
Manufacturing 

• Score A- 
• 137,668 tonnes 
• 291,000 employed 
• 0.47 tonnes/employee 

• Rental car emissions 
calculated by vendor 

• Internal carbon price 

S&P Global (S&P Global 2020): 
Knowledge enterprise-technology 

• Score A 
• 9,703 tonnes 
• 22,500 employed 
• 0.43 tonnes/employee 

• Travel agent provides air and 
rail travel distances, and 
hotel nights   

• Car rental agencies provide 
car type and gallons of fuel 

• Purchased carbon offsets 
from Natural Capital Partners 
for all business travel 

Tech Mahindra (Tech Mahindra 
2021): Knowledge enterprise-
technology 

• Score A 
• 895 tonnes 
• 145,000 employed 
• 0.006 tonnes/employee 

• None noted • Updated technology for 
virtual meetings 

• Internal carbon price of $9 
USD/tonne CO2e 

Wipro (Wipro 2020; Narayan and 
Wipro 2021): Knowledge 
enterprise-technology 

• Score A 
• 13,538 tonnes 
• 200,000 employed 
• 0.68 tonnes/employee 

• Self-measured carbon 
footprint for air, rail, bus, car, 
and hotel 

• Robust processes for remote 
collaboration 

TOTAL = 10 Companies 
• Percent of total reviewed companies (36 total) = 28% 
• Percentage knowledge enterprises = 80% (30% professional services, 50% technology) 
• Percent manufacturers = 20% 

Figure 22: Companies that met criteria for business travel carbon footprint leadership with a description of their carbon 
footprint practices.  Information was gathered from each company’s website sustainability statements, and CDP 2021 reporting 
representing COVI-19 impacted travel. CDP. (n.d.). Search and view past CDP responses. CDP. 
https://www.cdp.net/en/responses/658?back_to=https%3A%2F%2Fwww.cdp.net%2Fen%2Fresponses%3Futf8%3D%25E2%259
C%2593%26queries%255Bname%255D%3Damazon&queries%5Bname%5D=amazon 

Analysis of the available carbon footprint data in Figure 22 and Figure A 1 allowed a comparison 

of the impact of business carbon footprint leadership on the business travel carbon footprint 
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itself, and a comparison of the business travel carbon footprint among manufacturing companies 

and knowledge enterprises (see Figure 23 and Figure 24).  Because the sizes of the companies 

were widely varied, with 350,000 employed at IBM ad 6,600 at Logitech, the business travel 

carbon intensity, or CO2e emissions for business travel per employee, was used as the measure 

to compare companies (see Figure 23).  

Market Sectors (green - leaders; red - standard 
practice; yellow - market sector combined leaders 

and standard practice) 

Mean Annual Business 
Travel Carbon Intensity 

(in tonnes 
CO2e/employee) 

Range Standard 
deviation 

All Leaders (N=10) 0.87 0.006 to 4.34 1.26 
Knowledge Enterprise-professional services subset 

(N=3) 2.20 0.36 to 4.34 1.64 

Knowledge Enterprise-technology subset (N=5) 0.29 0.006 to 0.68  0.25 
Manufacturing subset (N=2) 0.36 0.24 to 0.47 0.12 

Standard practice (N=15*) 0.40 0.0005 to 1.98 0.48 
Knowledge Enterprise-professional services subset 

(N=0*) N/A N/A N/A 

Knowledge Enterprise-technology subset (N=4*) 0.29 0.0005 to 0.82 0.32 
Manufacturing subset (N=11*) 0.44 0.001 to 1.98 0.52 

All Knowledge Enterprise-professional services 
leaders plus standard practice companies (N=3*) 

2.20 0.36 to 4.34 1.64 

All Knowledge Enterprise-technology leaders plus 
standard practice companies (N=*9) 

0.29 0.0005 to 0.82 0.28 

All Manufacturing leaders plus standard practice 
companies (N=13*) 0.43 0.001 to 1.98 0.49 

Figure 23: Comparison of business travel carbon intensity among companies with leading practices vs. standard practices, and a 
comparison of knowledge companies (either professional services or technology based) vs. manufacturing companies. Standard 
deviation calculated using population method at https://www.calculatorsoup.com/calculators/statistics/standard-deviation-
calculator.php 

*Of the benchmarked companies with standard business travel carbon footprinting practices, only these companies publicly 
reported business travel CO2e emissions.  

There was no significant difference (p-value > 0.05) in average business travel carbon intensity 

between leaders and companies following standard practice (see Figure 24). Comparing market 

segments, knowledge enterprises in professional services had significantly higher business travel 

carbon intensities than manufacturing companies and knowledge enterprises in technology.  No 

significant difference in business travel carbon footprint carbon intensity was found between 

knowledge enterprises in technology and manufacturing companies. 
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Company Comparison  
 Mean Carbon Intensities in 

tonnes/employee 

P values (using 
unpaired t-test) 

with significance at 
< 0.05 

Leaders vs. Standard Practice  0.87 vs. 0.40 
P value = 0.2 

NOT significant 
Knowledge Enterprises–Professional Services vs. 

Manufacturing  
2.2 vs. 0.43  P value = 0.008 

Significant 
Knowledge Enterprises–Professional Services vs.  

Knowledge Enterprises –Technology 
2.2 vs. 0.29 P value = 0.01 

Significant 
Knowledge Enterprises –Technology vs. 

Manufacturing 0.29 vs. 0.43  
P value = 0.5  

NOT significant 
Figure 24: Significance of difference in business travel carbon footprint between leaders vs. standard practice followers, and 
between market segments. P Value calculated using unpaired t-test from https://www.graphpad.com/quickcalcs/ttest1.cfm 

The differences in business travel carbon intensities by sector noted in Figure 24 can be better 

visualized in the graph in Figure 25. To reflect COVID-19 impacted business travel carbon 

intensity as for the other included companies, The Client Company’s business travel carbon 

intensity was calculated using the 2020 business travel carbon footprint of 7.8 kt CO2e and head 

count of 12,000.  The Client Company’s 0.65 tonnes CO2e/employee was and was well within the 

range of 0.001 to 1.98 tonnes CO2e/employee and just above the mean of 0.43 tonnes 

CO2e/employee for manufacturers. 

 
Figure 25 Graphic comparison of COVID-impacted business travel carbon intensities including The Client Company, showing a 
significant difference between Professional Services Companies vs. Manufacturers and Technology Companies 
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Comparing Business Travel Carbon Footprint Reduction Interventions 

To compare patterns among types of business travel carbon reducing interventions introduced 

by the benchmarking exercise leaders and recommended by resources identified in the literature 

review, similar interventions were grouped in the table shown in Figure 26.  Although evidence 

for effectiveness of reported interventions was reported, all such reports were rendered 

inaccurate by the recent impact of COVID-19, which reduced business travel far more than any 

of the interventions, yet the impact of COVID-19 could not be distinguished from the impact of 

the interventions. 

Business travel carbon footprint reducing interventions were ordered in the table with the most 

mentioned at the top for each category.   To highlight potential financial impact, interventions 

were organized as likely to produce “less travel volume – reduced travel, reduced CO2e, reduced 

expense,” “cleaner travel – same travel volume, reduced CO2e, same expense,” and “reduced 

carbon for same travel mode – same travel volume, reduces CO2e, higher expense.”  The internal 

carbon price was identified as reducing the carbon footprint of travel rather than the volume of 

travel because the programs are described as voluntary with funds going toward reducing the 

companies’ carbon footprints in other non-travel ways.  In other words, business travelers at 

these companies are making their travel plans, and “paying” a carbon tax to do so, which costs 

the company extra for the trip but does contribute to overall lowering the carbon footprint of 

the company (Hernandez et al. 2021).   

To underscore the philosophy toward responsibility for choices, programs were also categorized 

into interventions that left decisions to individual business travelers vs. interventions that were 

mandated at the policy level or made by the booking agent (internal or external): “Individual 

traveler makes the travel decision,” or “Travel agent or organization makes the travel decision.” 

Provision of virtual meeting tools was characterized as an individual decision because although a 

company provides the virtual tools, individuals decide whether to employ these tools or take a 

business trip. Similarly, although organizations implemented the internal carbon price and 

carbon tracking programs, these programs as described did not have an associated travel-

reducing mandate.  Instead individual travelers used their personal travel carbon tracking or 
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pricing tools to guide their travel decisions while knowing that the company would be offsetting 

the business travel GHG emissions, which one article described as not incentivizing reduced 

travel (Hernandez et al. 2021). 

Most of the business travel interventions, such as carbon offsets and sustainable aviation fuel, 

are self-explanatory.  However, the last item in Figure 26, “Travel policy or booking algorithm 

that chooses carbon footprint reducing choices like direct flights, hotels close to destination, and 

grouping trips,” needs explanation.  As described, this program is used at the booking agent level 

so that individual travelers are only offered travel options with the lowest carbon footprint. 

“Grouping trips” refers to reducing travel to particular destinations when possible.  For example, 

a business traveler who might ordinarily travel on separate trips to a few cities in the U.K. each 

year, instead would make a single longer trip each year to all the necessary cities. 

Case Study from the Literature Search 

The World Resources Institute (WRI) shared detailed information about WRI’s business travel 

carbon footprint (WRI 2020 Jul 21; Hernandez et al. 2021).  WRI set a 46% business travel CO2e 

emissions reduction target by 2030 compared to 2019 levels, but with growth, WRI saw an 

increase in overall travel emissions balanced by a decrease in emissions per capita.   In 2020 

during COVID-19 travel restrictions, air travel fell by 92% (Hernandez et al. 2021). With multiple 

interventions in place, WRI did not pinpoint the success of individual programs.  Business travel 

interventions included an internal carbon fee of $50 per air travel generated tonne of CO2e, from 

which funds are used to increase WRI’s energy efficiency and improve virtual meeting 

capabilities.  Shorter routes with train service, such as Washington D.C. to N.Y.C (230 miles) were 

shifted to train rather than air travel.  Individual tracking compared employees’ utilization of air 

travel and personal GHG emissions, along with a pledge to reduce air travel. Other interventions 

centered on efficient travel: sending the nearest available staff to a destination, rather than staff 

from the D.C. central office; sending fewer staff on trips; and consolidating several smaller trips 

to the same region into a single, multi-city longer trip (WRI 2020 Jul 21).   
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Type of carbon 
footprint 
intervention 
program 

Business Travel CO2e 
Emissions Reduction 
Program 

Companies that have 
implemented or 
recommended a business 
travel innovation 

Results reported for 
business travel carbon 
footprint?* 

LESS TRAVEL VOLUME – REDUCED TRAVEL, REDUCED CO2e, REDUCED EXPENSE 
Individual 
traveler makes 
the travel 
decision 

Virtual meetings 
encouraged - excellent 
virtual meeting tools 
provided 

7 
References: ((Hernandez et 
al. 2021; IBM 2021 Jun 30; 
ICF 2021; Infosys 2021; 
Narayan and Wipro 2021; 
Seidel et al. 2021; Tech 
Mahindra 2021) 

Yes* 
• -16% over 3 years in 

combination with 
various interventious 
(ICF 2021) 

• -9.8% over 3 years 
(Wipro 2020) 

• --92% in flights in one 
year with various 
interventions 
(Hernandez et al. 
2021) 

 
 

Organization Travel 
Philosophy and Guideline 
(see Appendix B for 
examples) 

4 
References:  (Tyndall Centre 
2015; WRI 2020 Jul 21; 
Hernandez et al. 2021; SAP 
Concur 2021) 

Yes* 
• -92% in flights in one 

year with various 
interventions 
(Hernandez et al. 
2021) 

Individual emissions 
tracking for business 
travelers 

4 
References: (Tyndall Centre 
2015; Young et al. 2015; 
Hernandez et al. 2021; SAP 
Concur 2021) 

Yes* 
• --92% in flights in one 

year with various 
interventions 
(Hernandez et al. 
2021) 

Challenges noted by  
• Bekaroo et al. 

(Bekaroo et al. 2021) 
• Biørn-Hansen et al. 

(Biørn-Hansen et al. 
2021) 

Education program e.g. 
video series about reducing 
carbon footprint at work 
and home, and/or frequent 
communication about the 
travel carbon footprint 

3 
References: ((Young et al. 
2015; SAP Concur 2021; 
Deloitte 2022) 

Yes* 
• -92% in flights in one 

year with various 
interventions 
(Hernandez et al. 
2021) 

Create positive work 
norms around reduced 
business travel, senior staff 
lead by example and by 
setting goals 

3 
References: (Young et al. 
2015; Boston Consulting 
Group 2021 Sep 17; 
Hernandez et al. 2021) 

Yes* 
• -92% in flights in one 

year with various 
interventions 
(Hernandez et al. 
2021) 

Financial incentive for 
reduced travel 

2 
References: (Young et al. 
2015; SAP Concur 2021) 

No 
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Behavioral intervention 
with peer comparison of air 
travel time plus GHG 
emissions and a prompt for 
an air-travel reduction 
pledge 

1 
References: (Hernandez et 
al. 2021) 

Yes* 
• -92% in flights in one 

year with various 
interventions 
(Hernandez et al. 
2021) 

Grouping trips 1 
References: (Hernandez et 
al. 2021) 

• -92% in flights in one 
year with various 
interventions 
(Hernandez et al. 
2021) 

Travel agent or 
organization 
makes the 
travel decision 

Multi-site global meetings 
located near transportation 
hubs with virtual real-time 
connection 

4 
References: (Bousema et al. 
2020; Kitamura et al. 2020; 
van Ewijk and Hoekman 
2021; Walenta and Castro 
2022) 

Yes** 
• -58% CO2e per 

meeting (Bousema et 
al. 2020) 

• -82% CO2e per 
meeting (van Ewijk 
and Hoekman 2021) 

• -73% CO2e per 
meeting (Walenta and 
Castro 2022) 

 Change sociopolitical 
landscape for corporate 
travel by working with 
peers and government on 
policy 

1 
References: (Hernandez et 
al. 2021) 

N/A 

 Budget templates 
including the business 
travel carbon footprint  

1 
References: (Hernandez et 
al. 2021) 

Yes* 
• -92% in flights in one 

year with various 
interventions 
(Hernandez et al. 
2021) 

CLEANER TRAVEL – SAME TRAVEL VOLUME, REDUCED CO2e, SAME EXPENSE 
Individual 
traveler makes 
the travel 
decision 

Travel booking tool that 
calculates CO2e emissions 
for different choices: shows 
when train would be better 
than airplane, and which 
rental car s and hotels have 
has the best emissions 
ratings 

2  
References: (IBM 2021 Jun 
30; SAP Concur 2021) 

Yes* 
• -78% reduction with 

various interventions 
(IBM 2021 Jun 30) 

  Choose “flatsharing” [stay 
in extra bedroom] option 
instead of hotel 

1 
References: (Bienge et al. 
2019) 

Yes** 
• -2kg CO2e/night per 

room 
 Choose direct flight option 

instead of short haul 
connections 

1 
Reference: (SAP Concur 
2021) 

No 

Travel agent or 
organization 
makes the 
travel decision 

Travel agent books trains 
instead of planes for short 
haul flights: travel agent 
identifies frequently 
traveled city pairs within 

4 
References: (van Ewijk and 
Hoekman 2021; Hernandez 
et al. 2021; Miller 2021; SAP 
Concur 2021) 

Yes* but benefits depend 
on electric -powered trains 
vs. diesel 
• 500 mile or less trips 

by train with lower 
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500 miles apart with rail 
service, and choose train 
over flying 

carbon footprint than 
short-haul flights 
(Miller 2021) 

• -92% in flights in one 
year with various 
interventions 
(Hernandez et al. 
2021) 

Travel policy or booking 
algorithm that chooses 
carbon footprint reducing 
choices like direct flights, 
hotels close to destination, 
and grouping trips   

2  
References: (Capgemini 
2021; IBM 2021 Jun 30) 

Yes* 
• 78% reduction with 

various interventions 
(IBM 2021 Jun 30) 

Fuel efficient rental cars 
provided through 
partnership with rental 
companies 

1 
References:  (IBM 2021 Jun 
30) 

Yes* 
• 78% reduction with 

various interventions 
(IBM 2021 Jun 30) 

 Electric taxis provided 1  
References: (Infosys 2021) 

No 

 Cap rental car emissions 
to push toward hybrid and 
electric choices 

1 
Reference: (SAP Concur 
2021) 

No 

 CO2e emissions target with 
travel suppliers 

1 
Reference: (SAP Concur 
2021) 

No 

REDUCED CARBON FOR SAME TRAVEL MODE– SAME TRAVEL VOLUME, REDUCED CO2e, HIGHER EXPENSE 
Individual 
traveler makes 
the travel 
decision 

Carbon offsets (e.g., 
Natural Capital Partners, 
Gold Standard, LEAF, and 
support for reforestation, 
health, livelihoods 

5 
References: (S&P Global 
2020; Boston Consulting 
Group 2021 Sep 17; ICF 
2021; Infosys 2021; Deloitte 
2022) 

N/A – unable to determine 
whether business travel 
carbon reduction was 
primary or due 
subtracting carbon offsets 

Internal carbon price, 
produced funds applied to 
initiatives to drive down 
GHG emissions 

3 
References: (Hernandez et 
al. 2021; PepsiCo 2021; 
Tech Mahindra 2021) 

• Yes* 
• --92% in flights in one 

year with various 
interventions 
(Hernandez et al. 
2021) 

Travel agent or 
organization 
makes the 
travel decision 

Sustainable aviation fuel 
arrangement with airline(s) 
such as SkyNRG, Neste MY, 
United Airlines Eco-Skies 
Alliance 

4 
References: (Boston 
Consulting Group 2021 Sep 
17; ICF 2021; SAP Concur 
2021; Deloitte 2022) 

Yes* 
• -92% with various 

interventions (Deloitte 
2022) 

• -16% over 3 years with 
other measures (ICF 
2021) 

Figure 26: Peer benchmarking exercise business travel carbon footprint interventions categorized by type, with reported results.  

*Cannot be separated from COVID-19 pandemic effect due to pre-pandemic baseline 
** Research results which were not applied in a business setting 
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Meetings 

Several studies addressed the carbon footprint of business-related meetings.  Studies 

demonstrated that more than half of the GHG emissions for global meetings result from 

transportation to and from the event (Kitamura et al. 2020; Walenta and Castro 2022), while in 

one study accommodations and meals each contributed less than 15% (Kitamura et al. 2020).   

Various means of reducing transportation to meetings have been proposed.  Seidel et al. (2021) 

determined that hosting an international event virtually rather than in-person could reduce GHG 

emissions up to 99% (Seidel et al. 2021).  Studies of GHG emissions due to global meetings have 

compared the total CO2e emissions savings for options ranging from shifting from airplane to 

train or car transport when possible vs. applying a carbon tax vs. virtual attendance for most 

distant attendees vs. an audio-visually-connected multi-site conference (North America, Europe, 

East Asia) with a shift to ground transport (Bousema et al. 2020; van Ewijk and Hoekman 2021).  

In all cases multi-site conferences, linked by videoconferencing in real-time, saved the most 

carbon emissions (Bousema et al. 2020; van Ewijk and Hoekman 2021; Walenta and Castro 

2022). 

While the exact CO2e emissions savings were not apparent from the study, a study in Japan 

tracked local transportation (from the airport to the meeting location and between lodging and 

the meeting site) undertaken by attendees, and vendors and exhibitors including the supplies 

and items they needed to ship to the meeting (Kitamura et al. 2020).  The researchers 

recommended locating meeting sites near a major transportation hub (Kitamura et al. 2020).  

Business Travel - Decision Making 

Studies show that businesses, travel agents, and business travelers lack knowledge about 

sustainable travel decisions.  This knowledge gap suggests that that adopting good data practices 

and frequent regular communicating of information and results will be important (Young et al. 

2015; SAP Concur 2020), but data collection remains challenging (Bekaroo et al. 2021; Biørn-

Hansen et al. 2021) and travel realities make implementation difficult (Poom et al. 2017; 

Verfuerth et al. 2019; Whitmarsh et al. 2020). 
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One study in the US showed that people had less understanding or ability to guess the amount of 

carbon emissions from gasoline combustion, compared to their ability to guess calories in milk or 

distances between cities, which the researchers termed “carbon innumeracy” (Grinstein et al. 

2018).  The authors suggested that carbon “numeracy” would improve with carbon emissions 

feedback that might be gained through individual travel carbon footprinting (Grinstein et al. 

2018).  A more recent study of carbon numeracy revealed an inability to guess the carbon 

footprint of different activities, including the significance of air travel (Wynes et al. 2020).   

Despite this knowledge gap, evidence on the effectiveness of education about climate practices 

remains mixed, partly due to the challenge of personal carbon footprinting, and partly due to 

other important considerations for business travelers. Studies show that tools for providing 

personal business travel emissions feedback have not been optimized.  Different common 

carbon footprint calculators were found to exhibit an almost 10x variation in results, but also 

require a time-consuming data entry process (Bekaroo et al. 2021; Biørn-Hansen et al. 2021). In 

addition, studies show that climate awareness/concern does not drive travel decisions as much 

as travel inconvenience, i.e., extra time or expense, even among climate scientists - a highly 

climate aware group (Poom et al. 2017; Verfuerth et al. 2019; Whitmarsh et al. 2020).   

On an organizational level, companies lack tools for planning sustainable business travel.  A 

survey among the travel personnel of European companies and organizations revealed that the 

biggest barrier to implementing sustainable business travel practices was insufficient data.  

Travel agents lacked “Level of personal knowledge/training on sustainability issues,” and “Level 

of access to professional tools to provide visibility of travel’s impact on the environment e.g. 

carbon emissions.” Sustainability teams reported inadequate data for calculating carbon 

footprints due to poor “Level of access to third party data e.g. hotels, airlines, car rentals, etc.” 

and “Level of data collection (SAP Concur 2020).”   

Studies have shown that organization-wide clear business travel goals or financial incentives to 

reduce travel are more impactful than climate knowledge or favorable environmental attitudes 

(Young et al. 2015; Verfuerth et al. 2019; SAP Concur 2020).  These business goals may be most 

effectively implemented when leaders set an example of reducing travel, and help support 
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company cultural norms that lower the pressure for business travel (Young et al. 2015; 

Hernandez et al. 2021). Financial incentives were not described in these studies, although 

Hernandez et al. (2021) reported that an internal carbon price was largely ignored by staff 

making business travel decisions.  

Finally, business travel purpose matters.  Business travelers value in-person meetings to execute 

core business processes and participate in negotiations, but find virtual meetings effective for 

training and meetings with established teams (Poom et al. 2017) 

Business Travel – Organizational Level Changes 

To alleviate challenges at the individual level, business travel practices can be instituted at the 

organizational level. As an example of an intervention that continues to leave the final decision 

to the traveler, some organizations have introduced decision guidelines for planning a trip (see 

Appendix B: Figure B1 and Figure B2).  The Tyndall Centre introduced the Business Travel 

Decision Tree along with a set of general travel policy principles including simplicity, self-guided 

via goal setting using a provided formula, self-monitored with voluntary and self-justified GHG 

emissions reporting, transparent to the public, and aligned with the Tyndall Centre’s goals and 

the UK government’s GHG emissions target (Tyndall Centre 2015). 

Business Travel – Societal Level Changes 

At the most fundamental level, business travelers and businesses need lower carbon travel 

options.  Hernandez et al. (2021) recommend that climate-concerned businesses aim for even 

greater climate change impact through influencing other companies and government to create 

governmental policies that support lower carbon footprint business travel. For example, 

although replacing short flight segments with rail travel is frequently cited in the literature, but in 

reality, without government level policies, rail travel opportunities will not exist for many 

travelers, especially in the U.S. (van Ewijk and Hoekman 2021; Hernandez et al. 2021; Miller 

2021).  While trains serve much of Europe where they can provide an alternative to short flight 

segments, a study by Miller (2021) in the U.S determined that taking a train instead of a short 

segment flight is only viable in the northeast where trains connect major cities, have been 

electrified, and destinations are less than 500 miles apart (Miller 2021). 
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DISCUSSION 

Overview 

This project considered the impact of COVID-19 on business travel expenses and carbon 

footprint, to approximate the absolute largest financial and CO2e emissions savings that The 

Client Company could achieve by focusing on reducing their business travel carbon footprint 

while functioning as a viable business. Savings for a year totaled tens of millions USD and 40 kt 

CO2e with potentially significant amounts missed from the carbon footprint through 

undercounted car and train travel in particular. 

These COVID-19 pandemic -induced business travel savings resulted from less travel, rather than 

a shift to lower GHG emitting modes of travel, so there is room for The Client Company to return 

to travel while maintaining lower CO2e emissions.  While virtual meeting technologies have been 

a widely implemented solution to the pandemic-induced travel slowdown, a peer benchmarking 

exercise to identify standard and leading/innovative business travel practices was conducted to 

inform The Client Company’s work to reduce carbon emissions.  Although the peer 

benchmarking exercise indicated that manufacturers like The Client Company have not targeted 

business travel, If The Client Company were to focus on reducing their business travel carbon 

footprint, many business travel innovations were identified for consideration. 

The following discussion explores this study’s weaknesses and limitations, further evaluation of 

the data, and additional conclusions that can be drawn from this work.  

Considerations Regarding The Client Company’s Business Travel Expenses and Carbon 
Footprint 

Some inaccuracies in this study resulted from uncounted GHG emissions sources and shifting 

travel prices during the COVID-19 pandemic. Uncounted emissions from uncounted car and train 

travel, including the travel of non-employees which were captured in the expense accounts for 

meetings, customer travel for sales events, and professional services lower the apparent total 

CO2e savings impact from reducing travel.  But an overestimate of the CO2e emissions saved 

resulted from lower travel prices seen in 2020, which were not accounted for in this study  
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This study equated travel expense savings with carbon footprint savings, but as revealed in the 

peer benchmarking study, many carbon reducing business travel practices may increase travel 

costs.  While reduced travel volume results in across the board cost savings even from non-CO2e 

emitting courses, business travel activities focused only on reducing CO2e emissions often raise 

costs.  As an example, avoiding a trip by airplane results in no GHG-emitting airfare plus no hotel, 

rental car, or non-GHG-emitting travel insurance.  In the case of a shift in travel mode to save 

CO2e emissions, for example from a short airplane flight to a train trip, cost might be similar 

while still requiring hotel, rental car, and travel insurance.  By contrast, carbon footprint reducing 

activities that target only CO2e emissions, e.g., sustainable aviation fuel and carbon offsets, flight 

expense will rise due to special fuel and the trip still requires hotel, rental car, and travel 

insurance. 

As an added observation, when the pie charts of business travel expenses (Figures 11 and 12) are 

compared to the carbon footprint pie charts (Figures 16 and 17), air travel is revealed as a GHG 

emissions source that releases a disproportionate amount of carbon per dollar, while hotel stays 

show comparatively fewer emissions per dollar spent.  This reveals an interesting metric, of value 

per emissions, which could be captured by a CO2e reduction intervention such as an internal cost 

of carbon, in which travelers would have to prioritize their choice of carbon expenditures.  The 

pie charts make this carbon footprint relationship to financial cost visible. In the context of a 

typical person’s carbon innumeracy. illustrative graphics such as this may help reveal important 

aspects of carbon choices to help travelers understand the relative GHG and financial cost of 

decisions. 

This beginner tier business travel carbon footprinting exercise revealed that business travel is 

likely to make a significant contribution to The Client Company’s carbon footprint once 

company-wide Scope 3 sources have been calculated.  The total business travel carbon footprint 

of 40 kt CO2e, which is underestimated due to uncounted travel, represents 26% of The Client 

Company’s organization-wide 153 kt CO2e Scope 1 and 2 total carbon footprints.  This is 

comparable to the texile division business travel carbon footprint of 10 kt CO2e which equals 

17% of the Scope 1 and 2 total (57.5 kt CO2e).  The other diivisions are likely to measure a lower 
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Scope 3 total because the textiles division relies more on material, while at the other extreme, 

the corporate function requires no material inputs and manufactures no product.  Therefore, 

business travel GHG emissions may be more significant for the company overall than for the 

textiles division.   

By far, the biggest contributor to The Client Company’s business travel carbon footprint is air 

travel at 78%, which along with 15% from hotel stays represented more than 90% of calculated 

travel emissions.  Airplane travel is likely the most comprehensively counted source of business 

travel emissions at The Client Company, although some airplane travel by non-employees may 

be uncounted in the “Professional Services,” “Customer Travel,” and “Meeting” expense 

categories.  

In this study, train and car travel contributed less to the overall travel carbon footprint due to 

undercounting, but also due to lower emissions per dollar spent and per distance travelled than 

air travel.  The relative contribution of these modes of travel is likely to increase with a more 

comprehensive accounting and will also increase if a future change in The Client Company’s 

business travel policy results in reduced air travel. 

This study also suggests that a more comprehensive accounting for business travel CO2e 

emissions will result in a total carbon footprint up to a third higher, increasing impact in the 

organization-wide total carbon footprint.  Currently train travel remains uncounted in Japan and 

throughout the company when employees book train tickets outside the travel agency.   

Car travel is under-represented in the current carbon footprint total due to uncounted frequent 

personal car use for business travel by employees, personally booked rentals, and uncounted 

ride hailing/taxi/limo rides. In addition, travel by non-employees by any mode may be included in 

some of the “aggregated-other” accounts. While all these modes of transport are likely captured 

in the “aggregated-other” expense accounts, a carbon footprint could not be calculated.  

Using this spend-based carbon footprint to compare The Client Company to companies in the 

peer benchmarking exercise revealed that The Client Company’s business travel carbon intensity 

resembled that of other manufacturers.  However, differences between all compared companies 



 Business Travel Carbon Footprinting and Benchmarking Exercise 
 

 55 

and sectors represented different calculation methods, some including hotel stays and car travel, 

but many including only air travel. Without a tightly defined GHG Protocol standard for the 

business travel carbon calculation, company to company comparisons will have only a limited 

use.   

Therefore, The Client Company’s business travel carbon footprint will be most useful to track 

progress internally in lowering business travel GHG emissions.  A more accurate internal 

accounting will have the capacity to demonstrate the reason for changing CO2e emissions at The 

Client Company.  For instance, if car travel is not accurately tracked, if employees shift from train 

travel to fossil fuel powered car travel, business travel GHG emissions will appear to fall, but will 

actually have risen.   

The biggest imitations of this study center on data availability.  Because location, fuel and 

mileage data were not available for car transportation, number of nights were not available for 

hotel stays, and number and type of meals, the spend-based method was employed even though 

it is the least recommended carbon footprint calculation method.  In this study, the spend-based 

calculation used the CMU EIO-LCA calculator which has not been optimized for a non-U.S. 

economy and uses a 2007 economic model.  A comparison to a distance-based method did 

reveal that the difference was close enough for the purposes of this study as the air plus train 

travel EIO-LCA spend-based calculation was 10% less than the distance-based calculation by the 

Sustainability Team.  If the EIO-LCA total was 10% less across all emissions sources, the total 

business travel carbon footprint would be 44 kt CO2e, which shifts the relative significance 

compared to the Scope 1 and 2 total of 153 kt CO2e by only three percent to 29%.  Regarding the 

U.S. economy-based calculator, industrialized economies included in this study may resemble 

each other closely, perhaps with the most difference from China.    

 For future calculations, it should be noted that the spend-based method for carbon footprinting 

also introduced an inaccuracy because expense accounts at The Client Company are credited to 

an employee’s home location, rather than where the travel occurred which is mot impactful for 

hotel stays, and train and car travel.  Although the calculations for hotel and restaurant CO2e 

emissions were adjusted for regional price differences, some of that travel occurred in another 
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region.  This expense accounting feature will make a cost or distance-based estimate of car 

travel problematic due to large variation in fuel prices in countries around the world.   

Finally, the Inclusion of restaurant meals to the GHG Protocol for business travel would provide a 

more comprehensive, accurate picture of the financial cost and carbon footprint of GHG-

emitting travel. The Client Company’s restaurant meals expense of $13.2 million USD would add 

15% to the total expense of GHG Protocol Scope 3 Category 6 travel activities.  The restaurant 

meal net carbon footprint of 3.4 kt CO2e would add 8% to The Client Company’s business travel 

carbon footprint.  This emissions source is not included elsewhere in the GHG Protocol so 

currently this source of CO2e emissions remains completely uncounted.  Although this aspect of 

business travel was explored in this study, there would be little point in adding this GHG source 

to the GHG Protocol unless business travelers had alternatives.  One possible area of decision-

making lies in the varied carbon footprints of restaurants; Ying’s (2015) comparison of restaurant 

meals calculated that a home-style restaurant meal at 9 kg CO2e was close to a home-cooked 

meal at 8 kg CO2e, while the carbon footprint of a multi-course tasting menu at a signature 

restaurant was 25 kg CO2e, so choice of restaurant could impact CO2e up to 3x.  Meal carbon 

footprinting could inform restaurant and meal choices.  In reality, however, business travelers 

might not choose to act on this additional consideration during trips that are physically 

challenging at baseline.   

Considerations Regarding the Peer Benchmarking Exercise 

The manufacturers in this peer benchmarking exercise did not lead in reducing their business 

travel carbon footprints.  This is evidenced by the low percent (20%) of manufacturing 

companies among the business travel practice leader group, and the high representation in the 

standard practice business travel group (77%).  None of the companies in industries similar to 

The Client Company were identified as business travel practice leaders, even for the eight 

identified as climate change leaders (CDP Climate Change score B or greater).  Similarly, of the 

companies recommended by sustainability experts because of their environmental focus, only 

one of the four manufacturers (25%) demonstrated business travel practice leadership. 
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It is possible that the higher likelihood of leadership in business travel leadership among 

knowledge enterprises may have been due to the benchmarking exercise design in which the 

sample of peer companies was enriched for knowledge enterprises with high CDP Climate 

Change scores (score B or greater), However, overall high CDP Climate Change scores, which 

have been assumed in this study to represent an organization’s intention to reduce CO2e 

emissions, do not necessarily lead to a focus on business travel carbon footprint.  To the 

contrary, organizations intent upon lowering their GHG emissions will focus on reducing their 

biggest sources of CO2e emissions.  This benchmarking study did not delve into companies’ other 

sources of carbon emissions, thereby the relative importance of the business travel carbon 

footprint for any one company can only be inferred by whether the business travel footprint has 

become a focus. If all companies in the benchmarking sample with high CDP Climate Change 

scores (B and higher) had equal imperative to reduce their business travel carbon footprints, 

equal numbers of companies from knowledge and manufacturing sectors would demonstrate 

leadership in business travel practices.  Instead, 67% of knowledge enterprises and only 18% of 

manufacturers were identified as business travel carbon footprinting practice leaders.  This trend 

is even stronger among the knowledge enterprises in professional services, with 100% of CDP 

Climate Change leaders also demonstrating business travel climate leadership.   

The results also raise the question of whether focusing on business travel actually leads to travel 

carbon footprint reductions.  Regarding the whole sample of benchmarked companies, the 

business travel carbon intensity for the leader group was slightly higher than in the standard 

practice group but the difference was not significantly different.  These results are especially 

surprising considering the enrichment of the leader group with knowledge enterprises, especially 

professional services companies.  Although this would seem to indicate that business travel 

interventions for these companies have been ineffective, this interpretation may be inaccurate 

for a few reasons.   

First, the travel carbon footprinting data may be flawed.  These travel carbon footprints 

represent totals since the COVID-19 pandemic began in 2020 and thereby represent unusual 

travel patterns.  Travel restrictions may have been resulted in a proportionally higher reduction 
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in travel for more travel intensive companies.  Therefore, the pandemic may have had a 

moderating influence on the differences in carbon footprint from travel between different 

companies.  Additionally, business travel carbon footprinting calculations by organizations are 

widely recognized to be inaccurate and have not been rigorously standardized (McCain et al. 

2021).  Reviewing company CO2e reporting for this study revealed a wide variety of approaches 

employed by different companies ranging from the variables included (hotel or not, flight 

specifics, car travel specifics, etc.) to the exact calculations (what RF factor for air travel, DEFRA 

vs EPA emissions factors, etc.).  The carbon footprint data for all market sectors had wide ranges 

and high standard deviations.  Finally, company reports did not specify full time vs. part time 

employees and if part-time workers are included as equal in the head count, the carbon intensity 

would be reduced.  Therefore, the carbon footprint numbers themselves may not be accurate 

enough for meaningful comparison. 

With these caveats in mind regarding the same data set, the professional service subset of 

knowledge enterprises did have a significantly higher average business travel carbon footprint 

compared to both manufacturers and technology-based knowledge enterprises.  The carbon 

footprint of the knowledge enterprise professional services group was more than five times 

higher than for manufacturing companies or knowledge enterprise technology enterprises (P 

values <0.05). By contrast, the business travel carbon footprint of the knowledge enterprise 

technology subset and manufacturing companies was not significantly different.  This may reflect 

the way these market segments bring value to customers. The technology/digital/information 

segment focuses most on generating and dispersing information and may be able to leverage 

work through video and digital options.  For global manufacturers, a large proportion of their 

workforce will be focused on production without need for frequent travel.  By contrast, 

professional services rely on a workforce that produces through travel-dependent customer 

relationships. these companies are presumably maximizing their climate effectiveness by aiming 

for GHG emissions interventions that will make a greater impact than business travel.   
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As a result, it is likely that climate-concerned manufacturers have focused their energies on the 

most effective ways to lower their carbon footprints, which is more likely their upstream 

materials and manufacturing processes rather than their business travel carbon footprint.   

Interventions to Reduce the Business Travel Carbon Footprint 

The Client Company may pursue lowering their business travel carbon footprint for the reasons 

described in the Background. All the following interventions lack data showing their 

effectiveness. 

Improved Business Travel CO2e Emissions Data Collection 

Accurate CO2e emissions information provides the foundation for all other carbon footprinting 

efforts, and The Client Company would benefit from a more accurate and comprehensive 

baseline business travel carbon footprint.  To ease the difficult task of accurate business travel 

carbon footprinting, The Client Company might consider, as have more than half of the leaders in 

business travel carbon footprinting, engaging booking agencies and vendors who have the travel 

details to do the calculations.  There was no mention in the literature about the expense of these 

services, which may be offered free of charge in many cases.  The Client Company has already 

moved in this direction by consolidating from three travel agencies to a single travel agency to 

ensure a consistent carbon air and train travel footprint calculation that can be followed over 

time. 

For The Client Company, capturing all expenses associated with all air, train, car travel and hotel 

stays from aggregated accounts into identifiable transportation accounts would clarify 

transportation associated costs.  The Client Company’s travel expense data tracking company 

might be able to offer data collection and sorting options that are optimized for carbon 

footprinting.  

Business Travel:  Individual Decision Travel Reducing, Lower Cost Interventions 

The ideal carbon footprint reducing practices for The Client Company to implement would 

support the culture of individual decision-making while reducing travel and cost. Peer 

benchmarking identified excellent virtual meeting technologies as most common among the 
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business travel practice leaders.  Boston Consulting (2021) described changing company norms 

to support reduced business travel so that potential travelers would not feel pressured to travel. 

This approach was supported in the wider literature search, details involve leadership by senior 

staff with established travel climate goals (Young et al. 2015; Hernandez et al. 2021).  Additional 

individual-driven travel volume-decreasing interventions were described in the literature search.  

Two studies cited the importance of individual carbon footprint feedback (Young et al. 2015; 

Hernandez et al. 2021).  If The Client Company were to implement this intervention however, it 

might be difficult to identify a tool that is effective (Bekaroo et al. 2021; Biørn-Hansen et al. 

2021).  

All other individual interventions involved increasing individual knowledge for which the 

literature identified potential lack of effectiveness (Poom et al. 2017; Verfuerth et al. 2019; 

Whitmarsh et al. 2020).  One easy potentially more influential way for business travelers to have 

immediately impactful climate information is for carbon footprinting information to be built into 

the travel booking tool so that the traveler can find the lowest carbon mode of travel that meets 

their scheduling needs, along with low emissions rental cars and hotels with lower carbon 

footprints (SAP Concur 2021).   

A “lower tech” approach is a decision tree or business travel guideline (see examples in Appendix 

B, Figures B1 and B2 (Tyndall Centre 2015; Hernandez et al. 2021). A company could incorporate 

recommendations reflecting its own business philosophy and algorithm.  Examples include the 

kinds of meetings that are best conducted in-person, choosing economy class airfare, choosing 

train travel over air travel where available for distances less than 250-500 miles (to replace short 

flights which emit the most CO2e), grouping multiple short trips to the same region into a single 

longer trip, and creating meeting guidelines such as aiming for locations near major 

transportation hubs, and multiple virtually-connected meeting sites (Bousema et al. 2020; 

Kitamura et al. 2020; van Ewijk and Hoekman 2021; Hernandez et al. 2021; Seidel et al. 2021; 

Walenta and Castro 2022).   

The literature search identified an innovative alternative to hotel stays identified as “flatsharing” 

(Bienge et al. 2019).  At a company like The Client Company, this could entail employees hosting 
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other employees in their homes during business travel, with reimbursement.  This reduces CO2e 

through efficient use of resources, using an extra bedroom that would otherwise rest empty. 

Business Travel: Organizational Level Travel Reducing, Lower Cost Interventions 

If reducing the business travel carbon footprint and cost is of primary importance, an 

organizational level program will guarantee CO2e savings through eliminating some of the 

individual decision-making.  Two companies in the peer benchmarking exercise had 

implemented a booking algorithm that reduces choices to direct flights, grouped trips, and 

hotels close to destinations (Capgemini 2021; IBM 2021 Jun 30).  This approach may 

inconvenience the business traveler and would require careful consideration prior to 

implementation. 

Business Travel:  Individual Decision CO2e Reducing, Higher Cost Interventions 

Some organizations have introduced an internal carbon price which allows business travelers to 

make travel decisions, while incurring a carbon “price” (Hernandez et al. 2021; PepsiCo 2021; 

Tech Mahindra 2021).  Depending on how it is implemented, this approach may not actually 

reduce business travel CO2e emissions although the funds raised can be used elsewhere in the 

organization to reduce carbon footprint (Hernandez et al. 2021).  The value of this approach 

should be carefully weighed. 

Business Travel: Organizational Level CO2e Reducing, Higher Cost Interventions 

Organizational level interventions that maintain current travel volumes while reducing the travel 

carbon footprint have been implemented by many of the companies in the peer benchmarking 

exercise.  The most common is carbon offsets (S&P Global 2020; ICF 2021; Infosys 2021; Deloitte 

2022).  Other examples include arrangements with travel vendors to provide sustainable aviation 

fuel, sustainable hotel stays, or electric or fuel efficient rental cars and taxis (IBM 2021 Jun 30; 

ICF 2021; Infosys 2021; SAP Concur 2021; Deloitte 2022).  For all these interventions, the cost 

per unit CO2e reduction would provide an important metric for comparing their potential impact. 
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CONCLUSION 

“Sustainable travel is about making the smartest possible choices about where to go, when to 
go, and how to get there, and the right tools can make it easy for travelers” (SAP Concur 2021). 
 
This SAP Concur quote captures the essence of the business travel carbon footprint puzzle, 

although the most important overall question must be “why travel?”  With improved virtual 

meeting technologies and a year-long demonstration of business viability (maintained sales and 

head count) with greatly diminished business travel, businesses would be wise to reconsider 

what purposes for business travel actually create business value.  This literature search identified 

opinion surveys addressing this question, but no intervention studies.  Understanding “why” 

would provide an important avenue for future research because in the end the biggest business 

travel CO2e emissions savings result from the decision to not travel.  

In the meantime, businesses that act unilaterally to reduce their business travel carbon 

footprints sometimes incur extra expense or extra trouble.  Although some businesses have 

discovered efficiencies and new business models through reducing the business travel carbon 

footprint, these benefits and changes may not be sustained.  A cautionary case study of 

companies that began GHG emissions-reducing programs showed that over the course of ten 

years, company practices reverted to normal due to the pressures of profit, politics, and changes 

in leadership (Wright and Nyberg 2017). Many companies have begun to consider the existential 

threat inherent in long-term impacts of climate change.  As recommended by the WRI, these 

companies may want to support, or at least not oppose, the implementation of government 

policies necessary to drive forward the widespread low-cost availability of electric and hydrogen 

powered modes of transport that will make business travel sustainable for all (Hernandez et al. 

2021). 
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APPENDICES 

Appendix A: Companies Identified Through Benchmarking Exercise Without Evidence of 
Business Travel Carbon Footprint Leadership (Standard Practice) 

Companies with Standard Practice re Business 
Travel Carbon Footprinting:  business type, and 

• 2021 CDP Climate Change score 
• Annual business travel CO2e emissions 
• Number employed 
• Tonnes CO2e/employee 

Reason (SR refers to sustainability report) 

3M: Manufacturing 
• Score B 
• 13,300 tonnes 
• 96,000 employed 
• 0.14 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Abbott Laboratories: Manufacturing 
• Score B 
• 68,909 tonnes  
• 113,000 employed 
• 0.61 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Alphabet (Google): Knowledge enterprise 
(technology) 

• Score A- 
• 111,000 tonnes 
• 135,301 employed 
• 0.82 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Amazon: Knowledge enterprise (technology) 
N/A 

CDP report not available 

Atos SE: Knowledge enterprise (technology) 
• Score A 
• 10,876 tonnes 
• 103,000 employed 
• 0.08 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Boston Scientific: Manufacturing 
• Grade A- 
• 11,519 tonnes 
• 36,000 employed 
• 0.32 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Columbia Sportswear Company: 
Manufacturing 

• < 1% of carbon footprint from business 
travel 

• 7,275 employed 

CDP report not available 
SR with no specific information on business travel 

Corning Incorporated: Manufacturing  
• Score B 
• 120,172 tonnes 
• 61,000 employed 
• 1.98 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Danaher Corporation: Manufacturing 
• Score D 

Low CDP score 
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Donaldson Company: Manufacturing 
N/A 

No 2021 CDP Report 
SR with no specific information on business travel 

Edwards Lifesciences Corporation: 
Manufacturing 

• Score D 
• 9,828 tonnes 
• 15,100 employed 
• 0.65 tonnes/employee 

Low CDP score 
SR with no specific information on business travel 

EnPro Industries: Manufacturing 
• 4,400 employed 

No 2021 CDP report. 
SR with no specific information on business travel 

EY (Ernst and Young):  Knowledge enterprise 
(professional services) 
N/A 

No 2021 CDP report 

Interface: Manufacturing 
N/A 

No 2021 CDP report 
SR with no specific information on business travel 
 

Juniper Networks: Knowledge enterprise 
(technology) 

• Score A 
• 2,438 tonnes 
• 9,500 employed 
• 0.26 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Logitech: Manufacturing 
• Score B 
• 1,072 tonnes 
• 6,600 employed 
• 0.16 tonnes/employee 

SR and CDP with no specific information on business 
travel 

McKinsey & Company: Knowledge enterprise 
(professional services) 
N/A 

SR and CDP with no specific information on business 
travel 

Medtronic: Manufacturing 
• Score B 
• 32,638 tonnes 
• 84,000 employed 
• 0.39 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Moody’s: Knowledge enterprise (technology) 
• Score A 
• 2,100 tonnes 
• 11,400 employed 
• 0.0005 tonnes/employee 

No specific information on business travel  

Parker Hannifin Corporation: Manufacturing 
• Score B- 
• 10,175 tonnes 
• 56,000 employed 
• 0.18 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Patagonia: Manufacturing 
N/A 

No 2021 CDP report 
SDP with no specific information on business travel 

Stryker Corporation: Manufacturing 
• Score B 
• 13,460 tonnes 
• 40,000 employed 

SR and CDP with no specific information on business 
travel 
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• 0.34 tonnes/employee 
TE Connectivity: Manufacturing 

• Score C 
• 6,751 tonnes 
• 80,000 employed 
• 0.08 tonnes/employee 

Low CDP score 

Teledyne Technologies: Manufacturing 
• Score F Low CDP score with no response 

VF Corporation: Manufacturing 
• Score A- 
• 50 tonnes 
• 40,000 employed 
• 0.001 tonnes/employee 

SR and CDP with no specific information on business 
travel 

Wolverine Worldwide: Manufacturing 
N/A 
 

No 2021 CDP report 
 

TOTAL = 26 Companies 
• Percentage knowledge enterprise = 23% 

• 8% professional services 
• 19% technology 

• Percent manufacturing = 73% 
Figure A 1: Companies Identified Through Benchmarking Exercise Without Evidence of Business Travel Carbon Footprint 
Leadership. Information was gathered from company website sustainability reports (SR), and CDP 2021 reporting from CDP. 
(n.d.). Search and view past CDP responses. CDP. 
https://www.cdp.net/en/responses/658?back_to=https%3A%2F%2Fwww.cdp.net%2Fen%2Fresponses%3Futf8%3D%25E2%259
C%2593%26queries%255Bname%255D%3Damazon&queries%5Bname%5D=amazon 
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Appendix B: Business Travel Guideline Examples 

 

Figure B 1: Example of Business Travel Decision Tree.  Graphic from: Tyndall Centre. (2015). Tyndall Travel Strategy. Tyndall 
Centre for Climate Change Research. https://tyndall.ac.uk/wp-content/uploads/2021/09/tyndall_travel_strategy_2015_v1.pdf 
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Figure B 2: Example of Business Travel Guidelines.  Graphic from: Hernandez, M., Xu, S., Toh, L., & Attwood, S. (2021). Business 
Air Travel and Climate: Changing Behaviors Before, During, and Beyond the COVID-19 Pandemic. World Resources Institute. 
https://doi.org/10.46830/wriwp.20.00148 
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