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https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf

https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf


#1 Scope 3 Emissions are Huge



https://www.microsoft.com/en-us/corporate-responsibility/sustainability/report

https://www.microsoft.com/en-us/corporate-responsibility/sustainability/report


https://www.slb.com/sustainability/pdf/SLB_2020_Sustainability_Report.pdf

96.25%

https://www.slb.com/sustainability/pdf/SLB_2020_Sustainability_Report.pdf


#2 Border Carbon Adjustment Regulations 
are coming



https://www.imf.org/en/Publications/WP/Issues/2021/09/24/Border-Carbon-Adjustments-Rationale-Design-and-Impact-466176

https://www.imf.org/en/Publications/WP/Issues/2021/09/24/Border-Carbon-Adjustments-Rationale-Design-and-Impact-466176


#3 Scope 3 emissions are very hard to calculate (your 
suppliers’ scope 1 - 2 are your scope 3, and they are 
already reporting it)



Challenges with calculation and reporting of GHG emissions

Lack of 
standards 

Or abundance

Slow, manual 
processes

Value Chain
Scope 3 
emissions 

“Today, carbon accounting suffers from data quality issues, measurement and reporting inconsistencies, siloed 
platforms, and infrastructure challenges. This makes it difficult to compare, combine and share reliable data, particularly 
for companies.” 
The Carbon Call – Feb 10, 2022



Demo – Automated Calculation of Scope 3, 
Microsoft Cloud for Sustainability

Kadri Umay





















PIDX ETDX Group has spent the last 2 years looking 
into this problem and partnering with others



https://xkcd.com/927/

What we are not doing

https://xkcd.com/927/


EMISSIONS TRANSPARENCY DATA 
EXCHANGE (ETDX)(SPT02b)

GOALS/
DELIVERABLES

April - May 2021

10 
Proposal

50 
S&G Vote

on Draft

Standard
published

60
Executive Vote 

on Draft

Perform Collaborative Discovery 
(gather requirements from 
participating members and including 
industry best practices and other 
bodies [UN, CDP]) 

Develop scope, metrics and standards 
for data exchange normalized across 
industry participants.

Clarity on energy standards by region, regulation, etc.
Transparency of reporting
Alignment between operators, suppliers and network on data needed to meet
requirements.
Technical integrations (APIs, etc) for reuse and sustainability
Potential savings of 1-2FTE in resource savings by participant working collaboratively in the PIDX 
framework 

30
Business

Processes

40
Construction
& WG Vote

On Draft

00
Preliminary

20
Executive
Vote on 

PTP

70
Member 

Vote
On Draft

Develop the energy transition standards 
for data exchange regarding carbon 
emissions and other energy transition-
type needs that are designed to be 
harmonized/normalized across industry 
participants.

BENEFITS

PARTICIPANTS
● Baker Hughes
● Schlumberger
● BP
● Chevron
● ConocoPhillips

● Global Carbon ESG
● Global Value Web
● Halliburton
● Independent Data Services
● Microsoft

● OFS Portal
● Shell
● Sphera
● Sullexis
● Engage Mobilize

June - September  2021 October - November 2021

Provide a proposal on standards for 
data exchange as well as how data 
would be collected - via data models 
and data definitions for carbon footprint 
as well as a recommendation for pilots, 
POCs. Need to have an agile mindset 
and, via iterations, solve for specific 
needs to show progress on a “minimum 
viable product” in two phases: 1) 
harmonization of a specific energy 
transition-type need (data) across 
industry participants and 2) develop a 
prototype of collecting, normalizing the 
data.



ETDX MISSION
PIDX ETDX is developing use cases for data exchange along the value 
chain, exploring how the existing PIDX schemas could be extended to 
support the transfer of emissions data from supplier to operator, and vice 
versa.

The PIDX ETDX team is also looking at leveraging the reference data that 
PIDX manages, including Downstream Master Codes for Products, 
Companies, and Terminals—as well as references in the Petroleum 
Industry Data Dictionary (PIDD)—an open, royalty-free dictionary that 
classifies products and services with more than 4,100 templates mapped 
to UNSPSC. 
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PIDX INTERNATIONAL + OPEN GROUP

PIDX ETDX is collaborating with The Open Group Open Footprint™ Forum. The 
Open Group Open Footprint™ Forum’s mission is to create a definitive platform 
for emissions data (e.g., water, land, energy) and base calculations to 
standardize and compile data.

The Open Group Open Footprint Forum is an industry consortium that enables 
businesses to solve problems together in order to help drive objectives that 
benefit the industry as a whole.

©	2021	PIDX	International 25



Using the standards such as PIDX, which you already 
use; one can make emissions data a first-class citizen 
in supply chain transactions



Scope 3 Emissions for Company A

Emissions Data 
from 

Supply Chain

Reference Data

Emissions Data 
to

Supply Chain

OFP

PIDXPIDX

C1 – Purchased Goods & Services

C2 – Purchased Capital Goods

C3 – Upstream Emissions of Purchased Electric, Fuel, 
Transport and Distribution Loss, Resell

C4 – Upstream Transportation & Distribution

C5 – Waste Generated in Operations

C6 – Business Travel

C7 – Employee Commute

C8 – Upstream Leased Assets

C9 – Downstream Transportation and Distribution

C10 – Processing of Sold Products

C11 – Emissions from Use of Products

C12 – Emissions from End of Life Process

C13 – Downstream Leased Assets

C14 – Franchises

C15 – Investments

Prequalification
Quote

Purchase Order
Invoice
ASN

Prequalification
Quote

Purchase Order
Invoice
ASN

PIDD

Calculation 
Engine



PIDX ETDX Use Cases Scope 3 
Use Case 1 Exchange scope 3 emissions 

footprint across the SC

Description I would like to exchange scope 3 emissions 
footprint with my upstream providers and 
downstream consumers across the supply 
chain. I would like the emissions footprint to 
be included in the business transactions thru 
PIDX messages for PO, invoice, quote, etc. at 
the aggregated or line item level.

Actors Emissions inventory managers, emissions 
disclosure teams

Basic Flow · Company A releases a Quote Request 
providing a range of emissions

· Supplier provides quote with the 
emissions footprint

· Company A releases Purchase Order 
with the committed emissions 
footprints

· Supplier releases invoice with the 
emissions footprints

· Company A logs the emissions resulting 
from this transaction as scope 3 and 
discloses to regulatory authorities with 
a linkage to PIDX transaction codes

MVP 
parameters

Company A as the buyer
Company B as the supplier
Sample PIDX business messages for the 
transactions with test data and sample 
products

Use Case 
1.1

Cradle-to-Gate Asset Tracking: 
Provide emissions footprint data in 
sale of serialized equipment

Description Extension of Use Case 1 to reflect how 
supplier data would be transmitted through an 
ERP system. If a company transferred a piece 
of serialized equipment, the operational 
emissions data (i.e., service time/effort) would 
need to be transferred as part of the asset 
sale.

Actors Suppliers reporting emissions disclosures 
related to received purchase orders.
Buyers reporting scope 3 emissions.

Basic flow · Company wants to sell a piece of 
serialized equipment with operational 
emissions data associated with it.

· Emission footprint generated during 
operation is provided 

· Operational data associated with the 
service of serialized equipment is put 
into buyer data repository

· Asset transfer/maintenance

MVP 
parameters

Company A as the buyer
Company B as the supplier

Use Case 
1.2

Cradle-to-Gate Asset Tracking: 
Operational data in buyer data 
repository

Description Operational data associated with service of 
serialized equipment (i.e., service 
time/maintenance) is put into buyer data 
repository

Actors Suppliers reporting emissions disclosures 
related to received purchase orders.
Buyers reporting scope 3 emissions.

Basic flow Operational data associated with the service 
of serialized equipment is put into buyer data 
repository

MVP 
parameters

Proposed



PIDX ETDX Use Cases Scope 3 
Use Case 
1.3

Cradle-to-Gate Asset Tracking: 
Operational data asset 
transfer/maintenance

Description Operational data associated with service of 
serialized equipment (i.e., service 
time/maintenance) is transferred and 
maintained

Actors Suppliers reporting emissions disclosures 
related to received purchase orders.
Buyers reporting scope 3 emissions.

Basic Flow · Operational data associated with 
service of serialized equipment (i.e., 
service time/maintenance) is 
transferred and maintained

MVP 
parameters

Company A as the buyer
Company B as the supplier
Sample PIDX business messages for the 
transactions with test data and sample 
products

Use Case 2 Provide emissions footprint data in 
catalog (PIDD)

Description I would like to calculate the emissions footprint 
of the products in the PPID catalog. For each 
product I would like to have reference either to 
the actual emissions or to models & parameters 
to calculate the emissions if these are 
determined dynamically for instance by country, 
location, facility and other parameters.

Actors Emissions inventory managers, emissions 
disclosure teams, external standards bodies 
such as Open Footprint to calculate actual 
emissions

Basic flow · Company A want to order a product and 
searched PIDD catalog

· Emission footprint generated during 
production is provided if it is a static value 
(for instance a certain type of pump, 
etc…) or a pointer to a model is provided 
if it is dynamic

· Emission footprint calculation model and 
parameters are provided for carbon 
generated from the usage of the product

· PIDX hosted or external service called to 
calculate the emissions.

· Emissions level as an indicator (high, low, 
medium) if the actual calculation could be 
done at business transaction

MVP 
parameters

Company A as the buyer
Test cases to calculate emissions for 1-2 
products from Open Footprint

Use Case 3 Onboarding measurement data via 
smart ledgers

Description I would like to use measured data that closely 
conforms to PIDX schema v1.7 to simulate 
supplier reporting data that will act as an 
input to a PIDX 

Actors Suppliers reporting emissions disclosures 
related to received purchase orders.
Buyers reporting scope 3 emissions.

Basic flow · Measured field data generated for input 
into calculation engine (automates 
collection of ESG data from the seller’s 
operation)

· Calculation engine output stored on 
blockchain with units converted to 
CO2e to match PIDX v1.7 schema

· Blockchain API is called when quote 
request received

· Quote response populated with supplier 
generated data

MVP 
parameters

Incoming field data can trigger a ledger entry
Ledger entry can act as input to calculation 
engine in the smart contract
Data is output in CO2e and is callable via API 
to populate the seller’s quote response to 
buyer

Proposed



By extending the existing procurement processes and 
data schemas, one can make emissions data a first-
class citizen in supply chain transactions

USE CASE 1
BUSINESS PROCESS
OVERVIEW



Use Case 1
Company A - Buyer

* Today the emissions data is provided in free text field by some buyers and providers.

Company B - SellerM1
Quote Request 

Acceptable 
Emissions Range (*)

Scope 1 & 2

Scope 3

Total 
Emissions

Quote
Emissions Range (*)

Order Create
Emissions Range (*)

Order Response
Emissions Range (*)

Field Ticket
Installation

FT Response
Emissions Range (*)

Invoice
Emissions Footprint of Products 

(total or line items) – C02E+ 
Installation

INV Response
Emissions Range (*)

M1

M2 M2

M3 M3

M6 M6

M4M4

M7 M7

M5 M5

M8 M8

Scope 1 - 3

+



Business Process Overview

� Contractual Relationships
� Operator is in contract with a Supplier for drill bits
� Operator has a freight contract with Shipper
� Operator has a drilling contract with Driller

� Business Need
� Operator needs 3 drill bits from Supplier to be delivered by Shipper to 

the Driller
� Driller uses 3 drill bits to drill a well in the NCS, well identifier is B-28

� ETDX Scope 3 Use Case 1
� Supplier to provide Manufactured Emissions for the drill bits at the 

point of shipment (leaving Supplier’s manufacturing plant)
� Supplier to identify emissions by serial number for each drill bit 

supplied and pass that data to Operator on the Invoice at the line-item 
level

� Identify any further emissions that the Operator needs to complete 
Scope 3 reporting



Send Manufacturing 
Emissions Data per Drill Bit

Business Process Dataflow Diagram

Operator ShipperDriller Supplier

Require 3 Drill Bits 
for Well B-28, Send 
Order to Supplier

START

PIDX 
OrderCreate

Receive Order, 
Manufacture Drill 
Bits [Record Total 

Manufactured 
Emissions per 

Serialized Drill Bit]

PIDX 
OrderCreate

Ship Drill Bits to 
Driller

3 Drill 
Bits

3 Drill 
Bits

Drill Well B-28

Invoice Operator
PIDX

Invoice
PIDX

Invoice

Well B-28 Drilled

Receive Invoice, 
Check Delivery, Pay 

Invoice [Store 
Emissions Data]

END

Request for Manufactured 
Emissions Data



Using the industry data dictionaries in your supply 
chain services, one can query and select products 
based on  emissions footprint

USE CASE 2
BUSINESS PROCESS
OVERVIEW



Use Case 2
Company A - Buyer PIDX

Search Catalog

Product Data
Static Emissions 

Footprint 
Emissions Model

PIDX

PIDXPIDX

PIDX

PPID

Emissions 
Footprint 

1 – Manufacturing 
Footprint (Carbon 
generated while 

producing)

2 – Emissions generated 
by usage of the product 
emissions calculation 

model

(Could be an actual data 
or model or pointer to an 
external location with the 
calculation method and 

parameters)



Petroleum Industry 
Data Dictionary

UNSPSC Code 20 12 14 17

PIDX PIDD HANGER:LINER

PIDX PIDD Detailed Attributes

Workgroup to extend PIDX PIDD for GHG
Attribute 14       OFP Material OSDU Key
Attribute 15       MFG GHG Rating
Attribute 16       MFG GHG Total
Attribute 17       OPS GHG Rating1/Hour
Attribute 18       OPS GHG Rating2/Hour
Attribute …n     ??????



Supply Chain Schema Additions for Scope 3 Use Case 2

Emissions Data for Products and Services (Scope 3 Category 1)

A# Attribute Unit Notes / References
14 Product GHG Emission (cradle-to-

gate)
kg CO2e Upon purchase of the product, this attribute is expected to become part 

of the purchasing company’s upstream scope 3 emissions.
15 Operational GHG Emission kg CO2e / [time] This attribute is a guide to the expected emissions in the use of the 

product.
This could be a URL, provided for reference – detail of ranges, real case 
studies, etc.

16 Service GHG Emission e.g.,
kg CO2e / hour

This attribute expected for services. What are emissions for this service? 
Per day, per hour, per whatever unit the service is provided.

17 Emission Uncertainly % An estimate of how certain the company is of the value in Attribute #14 / 
#16

18 Emission Methodology (unitless) A description of/reference to the methodologies used to quantify 
emissions in Attribute #14 / #16, and a description of the data sources 
used (including emission factors and GWP values), e.g., AR51.



Where to go next – technology view



Scope 3  Emissions Data Flows

Emission
Factors

UPSTREAM DOWNSTREAM



Demo – How Microsoft Calculates Scope 3 
for Cloud Customers

Kadri Umay







Data 
Capture

Calculate 
Scope 1 & 2

Report
RAW or 
Regulatory

PIDX
Gateway

ERP
Purchase Order 
and Invoice

PIDX
Gateway

Technology Components for Emissions Management in Supply Chains

Data Lake

Upstream 
material and 
services 
providers

Sensors –
direct or 
indirect

Pre-calculated 
emissions data

Customers 
acquiring 
materials 
or services

EPA
ETS
CDA
…

Analytics

Calculate and 
catalog emissions 
footprint of the 

product or service 
provided

PETROLEUM 
INDUSTRY DATA 
DICTIONARY

Markets, 
RegulatorsSmart 

Ledgers

Scope 3 
Emissions from 
Suppliers

Emissions to 
Suppliers as 
Scope 3

Sc
op

e 
3

Scope 1-3



PIDX Sample 
Invoice Line 
Item



Join PIDX ETDX and let's make it happen together
Daniela Freeman, Standards & Compliance Manager 

dfreeman@pidx.org

Michelle Lanh, Marketing & Events Coordinator
mlanh@pidx.org

Or visit:
https://pidx.org/teams/work-groups-and-project-teams/

©	2021	PIDX	International

mailto:%0bdfreeman@pidx.org
mailto:mlanh@pidx.org


© Copyright Microsoft Corporation. All rights reserved. 


