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PLM Plays Part in Tracking 
Carbon Footprint 

C limate scientists continue to warn that the 
world must reduce greenhouse gas (GHG) 
emissions to net zero by 2050, starting with a 
50% reduction by 2030, to avoid the worst 

effects of climate change. 

Mixed results of the United Nations COP26 Climate 
Summit in Glasgow, Scotland, last November showed 
that political leaders cannot meet this challenge by 
themselves; it will require the global business commu-
nity and industry leaders as well. 

As a result, measures to reduce emissions will need to 
be incorporated into our personal lives as consumers and 
increasingly in our professional roles, which can yield 
great impact.

The PLM Green Global Alliance was formed in 2020 
to foster an international community of product lifecy-
cle management (PLM) professionals who collaborate 
on use of PLM-enabling technologies to address the 
challenges of sustainability, climate change and energy 
decarbonization. One focus of the alliance is to study 
green technologies that can assist with the transition into 
a more sustainable low-carbon circular economy. 

Some of the most promising new technologies emerg-
ing are those that can calculate, manage and track the car-
bon emission footprint of products, processes and services. 
Fortunately, PLM business strategies along with supporting 
software solutions are already available to accelerate sus-
tainability application development.

What Is PLM’s Role?
PLM solutions, when deployed correctly, can provide 
the business processes and digital platforms to collect 

and manage product specifications and attributes at 
every stage of manufacturing, distribution and service. 
For example, in the process industry, PLM lets product 
developers, marketing personnel and supply chain man-
agers track weights, production costs, nutritional values 
and component volumes to satisfy compliance regula-
tions and meet environmental goals.

Using basic product data management capabilities 
within PLM, an engineer should be able to simulate ex-
pected carbon emissions of a new product design, then 
calculate and document the actual footprint during pro-

duction. Just as early design decisions define the 
final production cost of an item, these decisions 
will also determine most GHG emissions. PLM 
provides the core functionality to roll up the car-
bon footprint of different design variations, sup-
pliers, production processes, customer uses and 
recycling scenarios.

Recently, it has been encouraging to see enter-
prise PLM solution providers such as Autodesk, 

Dassault Systèmes, PTC, SAP and Siemens start incor-
porating sustainability into their governance, marketing 
and product portfolios. Also, a new software solution 
space has recently emerged in Lifecycle Sustainabil-
ity Assessment (LCSA), which we contend should be 
considered part of the larger PLM solution ecosystem. 
However, much work is to be done before sustainability 
solutions can be fully relied upon.

Challenge of Calculating Carbon Emissions
To understand the challenges, it is necessary to exam-
ine how companies calculate their carbon footprint in 
2022. Most companies rely on the Corporate Standard 
of the GHP Protocol to roll up and report their GHG 
emissions. This standard separates emissions into three 
scopes:

• Scope 1 addresses emissions from directly owned 
and managed sources (for example, emissions from man-
ufacturing processes or the company vehicle fleet).

• Scope 2 addresses purchased energy including 
electricity, steam, heating and cooling. Basically, all en-
ergy a company has to acquire to run the business and 
its facilities.

• Scope 3 addresses indirect emissions in upstream 

The intersection of PLM and climate change. 
Image courtesy of The PLM Green Global Alliance.
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and downstream activities. Upstream covers the sup-
ply chain to acquire materials to produce products, and 
downstream includes the distribution, usage and end-of-
life treatment.

If companies report their emissions according to 
GHG Protocol they must report Scope 1 and 2 to meet 
the protocol standard. However, reporting on Scope 3 is 
voluntary, despite it often being the largest contributor 
to total emissions. The expectation is that if most com-
panies report Scopes 1 and 2, the overall results from all 
upstream suppliers and downstream users would cover 
Scope 3 emissions of the producing company, and dou-
ble counting would be avoided.

Numerous industries have yet to adopt these—or 
any—reporting practices. As a result, only a patchwork 
of emission reports within most industries are available, 
leaving an incomplete accounting of total emissions. 

Small and midsize enterprises especially struggle to 
establish reliable emissions tracking and reporting. This 
makes it difficult for larger enterprises, who are their 
customers, to capture Scope 3 emissions along the en-
tire supply chain. This is especially problematic because 
Scope 3 emissions are often five times the amount of the 
combined Scopes 1 and 2 emissions.

Even companies that report Scopes 1 and 2 only 
know their emissions at a division or plant level using a 
top-down approximation. While they can define targets 

and operational actions to reduce emissions, few know 
which products create what percentage of the entire 
footprint burden. While some companies break their 
emissions down to the product portfolio or business 
unit level, there are few standards available to measure 
or compare such calculations, much less validate and 
regulate them.

Implementing a strategy to provide accurate and ver-
ifiable carbon footprint data will require decomposing 
the emissions down from company- and plant-level es-
timates to product- and component-level actuals. While 
the GHG Protocol provides standards to calculate the 
footprint for individual products, the Product Life Cycle 
Accounting and Reporting Standard and ISO 14040 
consider the emission of the entire product lifecycle, in-
cluding Scope 3. 

Yet, these standards recommend selecting only a sub-
set of products with the biggest emission impact and not 
the entire portfolio. There is much work to perform and 
PLM can help facilitate such tasks. 

Challenges and Opportunities for PLM 
PLM strategies and their supporting IT systems have 
historically been focused on a company’s internal pro-
cesses. Even when a PLM platform is implemented to 
improve communication and collaboration across the 
enterprise, these processes rarely span over the exter-

Emissions Reporting Scope. Image courtesy of Greenhouse Gas Protocol of the World Resources 
Institute.
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nal supply and service chain.
The key challenge to provide reliable product data 

to help determine carbon footprint will be to collect, 
monitor and manage all Scope 1-3 emissions that span 
the entire lifecycle across the entire supply and service 
chain ecosystem. 

If PLM professionals once thought expanding the 
adoption of PLM beyond engineering silos within the 
same company was difficult, imagine how much more 
challenging it will be to define and agree to PLM-speci-
fied processes, international standards, data management 
workflows, digital threads and analytics reporting that 
extend far beyond enterprise boundaries!

It remains to be seen how PLM solution providers 
will address these challenges and, more importantly, how 
quickly their customers will adopt sustainability solu-
tions in earnest. The development and implementation 
of such solutions may unleash the next wave of massive 
investment in PLM as part of executive-driven sustain-
ability initiatives that will dwarf earlier generations of 
engineering-centric PLM deployments. 

As a result, the next few decades are likely to be 

equally challenging and rewarding for PLM profession-
als contributing to the transition to a more sustainable 
global economy.  DEDE

Klaus Brettschneider is a PLM business consultant and 
PLM Green Global Alliance contributor.

 MORE INFO

•  Corporate Standard of the GHP Protocol: GHGProtocol.org/
corporate-standard

•  ISO 14040: ISO.org/standard/37456.html

•  Lifecycle Sustainability Assessment (LCSA): bit.ly/3eLhzkd

•  PLM Green Global Alliance: PLMGreenAlliance.com

•  Product Life Cycle Accounting and Reporting Standard: 
GHGProtocol.org/product-standard

For more information on this topic,  
visit DigitalEngineering247.com.
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Research and data 
to make progress 
against the world’s 
problems. Image 
courtesy of Our 
World in Data.


