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Tackling Climate Change: Linde’s Prioritization in GHG Inventory Management 

Tackling climate change has been a longstanding focus for Linde.  In 2020, we announced ambitious climate change targets as part of our Sustainable 
Development 2028 targets, and in 2021, we went even further, announcing our 2035 science-based absolute greenhouse gas (GHG) reduction target 
and 2050 climate neutrality ambition.  These targets reflect our strong commitment to reducing our Scope 1 and 2 emissions, as these represent 
where we have the most control.   

Linde has also provided an inventory of our Scope 3 emissions for several years.  As demonstrated in the disclosures herein from our 2021 reporting, 
these emissions are significantly smaller than our total Scope 1 and 2 emissions.  Historically, categories not reported are areas that are small or 
deemed not relevant to our business, or areas that – like for many of our peers – are difficult to estimate or for which credible methodologies did not 
exist. In keeping with our practice of delivering the most transparent information to our stakeholders, we have been engaged in a rigorous process to 
(1) understand sources and methods to estimate; (2) define our baseline; and (3) set targets.  

Taking Action on Scope 3: Emissions Data Verification and Supply Chain Engagement

The Linde team works creatively with suppliers, customers and academia on complex projects, such as recent outreach with key suppliers to research 
emissions from the manufacture and supply of Linde’s cylinder and tank assets.  In a project with Villanova University, the team identified ways to 
potentially streamline the data collection process while continuing to focus on data quality.  Calculated emissions from supplier data were lower 
than the original model suggested, due to a high proportion of aluminum in these assets that is produced from hydropower sources. This effort 
demonstrates the value from engagements across the supply chain. Read more about this project in the feature story "Connecting with External 
Stakeholders to Expand and Refine Scope 3 Reporting" on page 55 of our 2021 Sustainable Development Report.

Linde’s Alignment with the Paris Accord

In setting targets, Linde's approach is to put forth commitments that are ambitious and feasible.  The Paris Agreement’s goal is to limit global 
warming well below 2 degrees Celsius compared to pre-industrial levels. While we acknowledge the ambition to further limit below 1.5 degrees, 
Linde also recognizes the challenges faced by the chemicals sector as a whole, as it a sector that is currently regarded as hard-to-abate.  

Linde’s Climate Neutrality Ambition for 2050 

Our vision for 2050 includes widespread availability of renewable and low-carbon energy and alternative technologies for production and 
distribution. Linde‘s 2050 climate neutrality ambition is based upon International Energy Agency's (IEA) scenario analysis, as described in its latest 
2020 Energy Technology Perspectives (ETP) paper. This well-below 2 degrees Sustainable Development Scenario (SDS) recognized that the chemical 
sector as a whole is one that is challenging to abate and projects the GHG trajectory for this industry as declining after 2030, reaching net zero after 
2070. Linde’s trajectory foresees a much earlier decline in absolute emissions, reaching climate neutrality by 2050. Analysis shows that this trajectory 
equates to an average decline of four percent of emissions per year, as compared to business-as-usual emissions. Therefore, Linde considers its 2050 
net zero goal to be in line with the global goal to limit warming to 1.5 degrees. Tackling climate change is a shared and global responsibility. The 
long-term effects of carbon-based fuels on the environment and climate require significant changes to the energy supply chain, regulations and 
society. Linde is poised to contribute across all aspects of managing climate change and reducing GHG emissions.  

We believe that our primary focus on Scope 1 and 2 and the activities described to manage Scope 3 are progressively leading to climate neutrality.  
Moreover, as part of our engagement activities, as our customers and suppliers also set targets to reduce emissions, we know that Scope 3 emissions 
will reduce, and these estimates are part of our potential reduction assumptions.

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linde.com%2F-%2Fmedia%2Flinde%2Fmerger%2Fdocuments%2Fsustainable-development%2F2021%2F2021-sustainable-development-report-v2.pdf%3Fla%3Den&data=05%7C01%7CJason.Helmer%40linde.com%7C69e9c6daa54b4070bc6608db15a869ae%7C1562f00709a44fcb936be79246571fc7%7C0%7C0%7C638127585282664106%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=fLIi0UDP1Bzeu6jL%2FAca2MufiXRWV907zFrjHAp3Ppg%3D&reserved=0
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Linde’s Scope 3 Inventory (2021 data year)

Linde reports on categories of Scope 3 based upon the following priorities: 

• Relevance and transparency: This includes activity over which Linde has a 
level of operational control but where the GHG emissions are  
reported by another party.

• Relevance or materiality to Linde’s footprint: This includes activity that may 
have a potentially significant GHG consequence.

The company currently reports on the following seven categories of Scope 3 
emissions:

• Fuel- and energy-related activities (not included in Scope 1 or Scope 2)
• Investments
• Downstream leased assets
• Purchased goods and services
• Capital goods
• Upstream transportation and distribution 
• Business travel

Linde continues to assess ways to expand and refine Scope 3 reporting, in ways that lend transparency and repeatability.  Therefore, in some 
cases, such as emissions from business travel, Linde has expanded and begun reporting, even though the quantities do not have a significant GHG 
consequence.

Currently, Linde does not report emissions in the following categories: employee commuting, upstream leased assets, downstream transportation 
and distribution, franchises and waste generated in operations. These emissions have been calculated or estimated and were determined to be not 
relevant due to their very small contribution to Linde's Scope 3 footprint.

Linde also does not currently report emissions from processing of sold products, use of sold products and end-of-life treatment of sold products. Linde 
is at the beginning of numerous value chains and provides many intermediate products with many downstream applications, each of which has a 
very different GHG profile. Linde does not estimate the downstream emissions associated with the various end uses of all its product but is currently 
evaluating methodologies that will provide feasible estimates. The company expects to continue to expand its reporting in the future.

Linde Scope 3 GHG Emissions
2018 
Linde Pro Forma

2019 
Linde

2020 
Linde

2021 
Linde

Upstream
Fuel- and Energy-related Activities 
(Not Included in Scope 1 or Scope 2)

5,060,000 5,590,000 5,290,000 7,430,000

Purchased Goods and Services 1,540,000 1,540,000 1,640,000 4,250,000
Capital Goods 965,000 965,000 931,000 810,000
Upstream Transportation and Distribution 661,000 577,000 562,000 780,000
Business Travel 21,000
Downstream
Investments 4,460,000 4,460,000 3,930,000 5,450,000
Downstream Leased Assets 2,163,000 2,280,000 2,050,000 2,520,000

Total 14,849,000 15,412,000 14,403,000 21,261,000
Scope 3 GHG Emissions
Units: Metric Tons CO₂e
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Upstream Scope 3 Emissions

Purchased goods and services (category 1)
In 2021, Linde defined a new company-wide methodology to calculate its Scope 3 category 1 emissions, as well as expanded its 
boundaries, leading to a substantial increase of its reported emissions in this category (by 2.6 million tons CO₂e).

Linde's Scope 3 category 1 now considers Scope 3 emissions from Linde's purchased raw materials representing more than 95 percent of Linde's 
procurement spend in this category. This includes raw materials and traded items like healthcare components or hardgoods sold in Linde's shops, 
construction components used by Linde Engineering to build customer plants, as well as purchased feedstock – natural gas for hydrogen plants and 
compressed air for air separation plants.

The calculation of carbon emissions from Linde's raw materials procured (except for natural gas and compressed air feedstock) is now based upon a 
model utilizing input-output tables and data from OECD, EXIOBASE, the U.S. Bureau of Economic Analysis and World Bank. CO₂e emissions are calculated 
based on global warming potential (GWP) values from IPCC’s (Intergovernmental Panel on Climate Change) fifth assessment report (AR 5, 2013) for a 
100-year time horizon including carbon feedbacks.

To calculate Scope 3 from natural gas feedstock Linde applies a fuel-based method based on the GHG Protocol Corporate Value Chain (Scope 3) 
Accounting and Reporting Standard, Category 3 for Scope 3 emissions caused in the extraction, production, and transportation of fuels and energy. Linde 
uses emission factors from DEFRA, which have increased considerably in 2021 and have impacted Linde's Scope 3 category 1 value.

For compressed air, Linde receives information from the supplier about the specific energy usage to provide that feedstock and calculates the resulting 
Scope 3 emissions based on the energy consumption and the supplier-plant-specific electricity Scope 2 emission factors.

Capital goods (category 2)
In 2021, Linde applied a new company-wide methodology to calculate its Scope 3 category 2 emissions, which considers capital goods 
procured by Linde allocated to a procurement category, such as cylinders, tanks, healthcare, automotive or plant components capitalized, 
as well as production plants operated by Linde.

The calculation of carbon emissions from Linde's capital goods procured is based upon a model utilizing input-output tables and data from OECD, 
EXIOBASE, the U.S. Bureau of Economic Analysis and World Bank. (See category 1.)

Moreover, in 2021 Linde began collecting product-specific GHG emissions data from several suppliers of cylinder assets procured in 2021. The product 
carbon footprint included the suppliers' own emissions (based on a product-specific calculation) as well as related upstream emissions. The emissions 
data obtained directly from suppliers were integrated into the overall category 2 value.

The Scope 3 category 2 value decreased in 2021 compared to the previous year. This is due to a reclassification of some procurement categories that 
were previously considered as capital goods that are now correctly disclosed under raw materials.

Fuel- and energy-related activities (not included in Scope 1 or Scope 2) (category 3)
Scope 3 emissions from fuel-and energy-related activities (including upstream emissions from purchased fuel, purchased electricity and 
transmission and distribution losses) are a significant source of Scope 3 emissions for Linde, as Linde's business is energy-intensive, and 
energy is a significant cost for Linde.

The methodology used is based on the GHG Protocol Corporate Value Chain (Scope 3) Accounting and Reporting Standard, Category 3 for Scope 3 
emissions caused in the extraction, production and transportation of fuels and energy purchased by Linde.

For electricity, Linde applies IEA factors for transmission and distribution (T&D) losses and DEFRA factors for Well-to-Tank (WTT) to calculate all the Scope 
3 GHG emissions released into the atmosphere from the production, processing and delivery of energy. The calculation is done on a site level for each 
site for which Linde purchases the power. For thermal energy, a global WTT factor for heat and steam from DEFRA is applied. For Scope 3 emissions from 
transport fuels as well as other fuels consumed (excluding feedstocks), UK Department for Environment, Food and Rural Affairs (DEFRA) factors for fuel- 
and energy-related emissions are used per relevant category.

In 2021 DEFRA adjusted its methodology and underlying assumptions to calculate its Scope 3 emissions factors for fuel and energy. This led to a 
significant increase of the Scope 3 factors relevant for Linde, resulting in an increase in Linde's Scope 3 emissions in this category by more than 2 million 
tons CO₂e. A small portion of the increase in 2021 is also based on higher fuel and electricity consumption due to increased production/output.



5Overview: Scope 3 GHG Emissions

Upstream transportation and distribution (category 4)
This category includes emissions related to Linde's inbound and outbound logistics that are paid by Linde and are carried out by 
external carriers.

Linde uses a distance-based method for calculating Scope 3 emissions from outbound deliveries of gases to its clients. Contractor miles driven are 
collected in each country and business or region and tracked. Linde’s Scope 3 emissions resulting from delivery of products by third-party carriers were 
derived using the same methodology as used to calculate GHG emissions from owned trucks: Emissions from transport are calculated based on actual 
kilometers driven for commercial and non-commercial vehicles, multiplied by average emissions factors by vehicle type from the “Estimated U.S. Average 
Vehicle Emissions Rates per Vehicle by Vehicle Type using Gasoline and Diesel (Grams per mile)” from the U.S. Environmental Protection Agency, Office of 
Transportation and Air Quality, personal communication, Apr. 6, 2018.

In addition, in 2021 Linde implemented a new tool to calculate emissions from products and services procured, which uses a spend-based method (see 
category 1). This also considers transport services procured. The calculation result showed that emissions from transport of construction components 
delivered to Linde Engineering construction sites (mostly over sea and air) are relevant and therefore are to be included in the overall Scope 3 category 4 
value, leading to an overall increase of emissions in category 4.

Emissions from contractor driving were previously classified as downstream emissions (category 9) and have been reclassified, per guidance in the 
Greenhouse Gas Protocol. See the Restatements section in Linde 2021 Sustainable Development Report, 102-48 on page 13.

Business travel (category 6)
Linde also estimates a small amount of emissions from business travel, estimated at 0.021 million MT. This has not previously been 
reported as a part of this disclosure, as it is negligible. As we have determined an estimate, we now include within our Scope 3 

disclosures. Estimates are based on the company’s historical air travel records, including countries of destination, and uses emissions data provided 
by airlines.

Downstream Scope 3 Emissions

Downstream leased assets (category 13)
This category includes emissions for assets such as smaller on-site facilities where the customer is paying for the power and, in many 
cases, operating the plant. This also includes several major plants where customers are paying for the power and where Linde is charging 

a facility fee to the customer. Emissions for those plants where the customer pays for the power are not included in Linde’s Scope 2.

HyCO plants/facilities that are owned by Linde are fully reported under Scope 1, regardless of whether they are leased out or independent on who is 
running the plant or providing the fuel or feedstock. 

Emissions from leased out or charged out entities are calculated on a plant level, using the same calculation methodology as for calculating indirect/ 
Scope 2 emissions for other Linde plants. For plants where the customer pays for the power and the plant-specific emissions factors are not known, Linde 
uses country emission factors from the IEA to calculate indirect emissions for those sites.

Investments (category 15)
Linde includes in its Scope 1 and 2 reporting only subsidiaries/holdings that are reporting their financials to the company and whose 
results are consolidated into the company P&L. Holdings/investments that are reporting their results but are not consolidated into the P&L 

statement (mainly joint ventures consolidated at-equity) are not considered for Scope 1 and 2 emissions but are reported as Scope 3 from investments. 
Linde has large joint venture (JV) operations, especially in China.

Linde calculates its emissions due to investments on a plant level. All JVs are reporting their electricity and other fuel consumption into Linde's 
environmental reporting system. Linde is then calculating Scope 3 from such investments for all plants in this category, by adding reported direct 
emissions from HyCO plants and indirect emissions from air separation units (ASUs) and other plants, based on reported electricity consumption, 
multiplied by a country IEA factor.

Emissions in this category increased, in part, in 2021 due to the change in ownership of the company’s business in Taiwan. As of 2021, the entity is 
now held as a joint venture, and emissions from that entity are now accounted as Scope 3 emissions. 
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