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Abstract: Companies are increasingly seeking to align their actions with the goals of the Paris
Agreement. Over 1000 such companies have committed to the science-based targets initiative
which seeks to align corporate carbon reduction targets with global decarbonisation trajectories.
These ‘science-based targets’ are developed using a common set of resources and target-setting
methodologies, then independently assessed and approved by a technical advisory group. Despite
the initiative’s rapid rise to public prominence, it has received little attention to date in the academic
literature. This paper discusses development of the initiative based upon a quantitative assessment
of progress against each component of the science-based targets set by 81 early adopters, using
information gathered from company annual reports, corporate social responsibility websites and
Carbon Disclosure Project (CDP) responses. The analysis reveals a mixed picture of progress. Though
the majority of targets assessed were on track and, in some cases, had already been achieved, just
under half of the companies assessed were falling behind on one or more of their targets. Progress
varied significantly by target scope, with more limited progress against targets focused on Scope
3 emissions. Company reporting practices were highly variable and often of poor quality. This
paper concludes with a range of recommendations to improve the transparency, consistency and
comparability of targets within this key agenda-setting initiative.
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1. Introduction
The 2015 Paris Agreement saw most nations commit to limiting global warming to
well below 2 ◦ C above pre-industrial levels by ensuring a balance of greenhouse gas (GHG)
sources and sinks in the second half of this century [1]. This will require rapid reductions
in GHG emissions in excess of current international mitigation commitments [2]. Yet,
despite increased mitigation efforts from a range of actors, global emissions increased in
subsequent years prior to the COVID-19 pandemic [3]. Subnational and non-state action
can complement, catalyse, and reinforce national climate action, helping governments go
further and act faster to reduce emissions, potentially realigning emissions with a Paris
Agreement-compatible trajectory [4].
Corporate actors are increasingly disclosing information on their carbon emissions
and committing to different forms of climate action including commitments on renewable
energy, energy efficiency, carbon pricing, protection of land and investment in green bonds.
CDP (formerly the Carbon Disclosure Project) is a not-for-profit organisation providing
support for company and city level environmental impact disclosure. In 2019, 8361 companies, representing over 50% of global market capitalisation, disclosed climate change
information through CDP, compared with just 220 in 2003 [5], suggesting significant growth
in corporate reporting. However, much of this increased disclosure has been criticised for
“corporate-centric”, “self-laudatory” reporting with “disclosure for the sake of disclosure”,
and performance primarily assessed against self-referential indicators that provide an
inadequate assessment of true sustainability [6]. A key question arising from the corporate
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Common critique of corporate carbon targets
Proliferation of corporate-centric, self-laudatory reporting with disclosure for the sake of
disclosure, and self-referential targets which do not reflect true sustainability

Recent response
Adoption of context-based approaches to corporate sustainability using absolute
environmental sustainability assessment methods, resilience based targets etc.

Sounds like a rigorous, robust and
defensible way of spurring ambition
Sounds like voodoo economics and
a costly distraction from net zero

Science Based Targets initiative

What is the Science Based Targets initiative?
The Science Based Targets initiative (SBTi) champions science-based target
setting as a powerful way of boosting companies’ competitive advantage in the
transition to the low-carbon economy.

An initiative by

In collaboration with

Introductory slides to the initiative available at: sciencebasedtargets.org/resources/

9

Four step process

Commit to
set a
sciencebased target

Develop a
sciencebased target

Submit your
sciencebased target
for review

Announce
your
sciencebased target

Introductory slides to the initiative available at: sciencebasedtargets.org/resources/

Basic approach
Carbon budget							
Taken from climate reports e.g. IPCC 5th AR
Emissions scenario 							
How the budget is distributed over time e.g. IEA B2DS

Foundations of Science-based Target Setting
Version 1.0
April 2019

Allocation approach 							
How the budget is distributed between companies
e.g. on a contraction or convergence basis

See SBTi ‘Foundations of SBT Setting’ for introduction: sciencebasedtargets.org/resources/

Target setting methods
Choose between
Sector-based approach 					
Based on sector-specific carbon budgets determined
by mitigation/technology option & activity projections

Science-Based Target Setting Manual
Version 4.0 | April 2019

Absolute-based approach 						
Based on absolute emissions reductions determined
in climate reports (e.g. 49-72% reduction in IPCC 5th AR)
Economic-based approach					
Based on the average emissions reductions determined
in climate reports per projected economic output

See SBTi target setting manual for more details: sciencebasedtargets.org/resources/

Validation criteria
Boundary 								
Covers Scope 1 & 2 + Scope 3 where screening
suggests greater than 40% of company total

SBTi Criteria and Recommendations
TWG-INF-002 | Version 4.0
April 2019

Timeframe 							
Commitment covers period of 5-15 years aligned with
longer term pathway
Level of ambition 						
Previously aligned with 2°C, must be “well-below 2°C”
from October 2019, 1.5°C encouraged
Reporting 									
Must disclose emissions inventory on an annual basis

Full criteria available at: sciencebasedtargets.org/resources/

Figure [1.1] Overview of GHG Protocol scopes and emissions across the value chain
CO2

Scopes

CO2

CH4

CO2

CO2
CO2

CH4
CO2

N2O

CH4

CH4

CO2
CO2
HFCs

CH4

N2O

HFCs
HFCs

N2O

CH4
PFCs

N2O

2O
purchasedN
electricity,
steam, HFCs
heating N
& cooling
for own use
HFCs
2O

SF6

PFCs

HFCs

CH4

heating & cooling for own use

capital
HFCs
goods
services
purchased electricity, steam,

Ngoods
2O and

fuel and
PFCs
energy related
activities

facilities

SF6

company

PFCs

SF6

PFCs

SF6
SF6

purchased electricity, steam,

CO2
CH4
PFCs
CO2
CH4
N2Opurchased electricity,
HFCs steam, PFCs
SF
N2O N2O
SF66
CH4 CO2 CO2N2O CH4 CHHFCs
PFCsHFCselectricity,
SF6 PFCs PFCs
4
heatingpurchased
& cooling forHFCs
own usesteam,
CO2
CH4
N2O
HFCs
PFCs
cooling
for own use
CO2
CH
N2O heating &Scope
HFCs
PFCs
1
Scope
2
4
CO2 N2O
CH4 HFCs
N2O PFCs
HFCs SF6
PFCs
SF6
DIRECT
INDIRECT
CO2
CHpurchased
N2O steam, company
HFCs
electricity,
4
purchased electricity, steam,
heating & cooling for own
use
purchased

PFCs

SF6

SFheating
6
& cooling for own use

SF6
SF
6
transportation
SFand
6 distribution
PFCs

purchased
goods and
services

processing of
sold products

SF6 processing of
transportation
transportation
processing
of
capital
and
and distribution
soldfuel
products
and distribution
products
goods
energysold
related
activities

facilitiescompany
CH4 electricity,
N2Osteam,
HFCs
PFCs
SF6
purchased
transportation
processing of
facilities
purchased
fuel and
heating
cooling
forown
own
use capital
use of sold sold products
end-of-life and distribution
heating &&cooling
for
use
transportation
processing of
purchased
capital
fuel
and
goods
energy related
purchased electricity, goods
steam,and
products
treatment
of
and
distribution
sold products
and
goods activities
energy
related
business
transportation
waste
services
purchased
steam,
purchased electricity, steam,
heatingpurchased
& electricity,
cooling for
own
usegoods
electricity,
steam,
INDIRECT
sold products
INDIRECT
services
activities
travel
and distribution
generated in
business
transportation
waste
company
&
cooling
own for
useown
heating & cooling for ownheating
use
purchased
electricity,
steam,
heating
& for
cooling
use
use
of sold
end-of-life
company
operations
travel
and distribution
generated
in
facilities
purchased
electricity,
steam,
heating
&
cooling for
own use
transportation
processing
of
use of sold
end-of-life
products
transportation
processing
of
treatment
of
purchased
fuel and
operations
steam, for own
heating & cooling
use facilities capital
purchased electricity, steam, purchased electricity,
company
products
treatment of
and distribution
sold products
and distribution
sold products
sold products
purchased
capital & coolingfuel
goods and waste goods
energy related vehicles
forand
owntransportation
use
heating & cooling
for own use heating
business
transportation
processing
of
purchased
electricity, steam,
sold products
goods and
goods
energy related
services generated
activities
business
transportation
waste
travel
transportation
processing
of
and distribution
in
transportation
processing
of distribution
and
sold
products
heating
&
cooling
for
own
use
transportation
processing
of
services
activities
company
travel
and distribution
generated
incompany
and distribution
sold products
operations
and
distribution
sold products
processing
andtransportation
distribution
sold
productsof
company
use of sold
purchased electricity, steam,
end-of-life
facilities
operations
facilities
assets
transportation
processing
of leasedtreatment
employee
and
distribution
sold products
purchased electricity,
steam,
heating
& cooling for own use
usevehicles
of soldcompany
end-of-life
products
ofinvestments
company
purchased
capital
fuel
and
transportation
processing
of
purchased
capital
fuel
and
and
distribution
sold
products
commuting
leased
assets
employee
transportation
processing
of
investments
heating & cooling for own use
products vehicles leased assets sold franchises
company
company
products
facilitiescompanytreatment of
goodsand
and
goods
energy
related
business
and
distribution
sold
products
transportation
waste
commuting
and
distribution
sold
products
goods
goods
energy
related
sold products
facilities company
purchased
capital business facilities
fuel and
transportation
processing of
services
activities
transportation
waste
travel
and
distribution
generatedfacilities
in
services
activities
fuel and
purchased
capital purchased
fuel and capital
transportation
processing of
company
goods and
goods capitalenergy
related
and distribution
sold products
facilities
purchased
fuel and

CO2

Scope 3

company
facilities

Scope 3

and distribution
generated ingoods travelenergy related
operations
and
distribution
sold products
and
goods and
goods goods
energy
related
company
assets
employee
investments
facilities
purchased
capital activities
fuel
andleased
use of sold leased assets
services
company
end-of-life company
franchises
goods
and
goods
energy
related
operations
use of sold leased assets
company
servicespurchased
leased assets
employee
services
activities
investments
facilities
capital
fuel
and
processing
of end-of-life
transportation
commuting
franchises
goods and
goodsactivities
energy
related
facilities
treatment
of vehiclesproducts
services
activities
company
company
products
treatment
of
vehicles
use of sold
end-of-life
purchased
capital
fuel and energy
commuting
and
goods
related
sold
products
and distribution
purchased
capital
fuel and goods
services
activities
sold
products
facilities
facilitiesofsold products
use
of
sold
business
end-of-life
transportation
waste
use
of
sold
end-of-life
products
treatment
goods
and
goods
energy
related
use of sold
services
activities
end-of-life
purchased
capital
fuel and
goods and
goods
energy related
purchased
capital
fuel and
business
transportation
waste
products products
ofend-of-life
and
distribution
generated
in related travel
productstreatment
treatment
of
goods
and
goods
energy
use of sold
sold products
services
activities
treatment
of
services
activities
business company
goods
and
goods
energy
related
transportation
travel
activities
andservices
distribution waste
generated
in
sold products
operations
use products
of sold
sold
products
end-of-life
treatment
of
sold
products
leased
assets
company
employee
investments
leased assets
franchises
business
wasteoperations
business generated
transportation
wastetransportation
facilities
travel business
services
activities
and distribution
in
transportation
waste
use
of
sold
end-of-life
products
use
of
soldleased assets
end-of-life
sold products
use of sold treatment
end-of-life
leased
assets
employee
investments
company
vehicles
franchises
andindistribution
generated
in wastein travel commuting
travel
and distribution
generated
purchased
capital
fuel and
business
transportation
operations
travel
and
distribution
generated
products
treatment
of
products
treatment
of
sold
products
products
company
treatment
of
commuting
vehicles
use of sold
end-of-life
operations
operations goods
business
goods and
energy
related
waste company
transportation
travel
sold products sold products
and distribution
generated
in
company
vehiclescompany
business
sold products
transportation
waste operations
products
treatment of
business
waste
services transportation
activities
generated
invehicles travel
and
distribution
business
transportation
waste
travel
vehicles vehicles
and
distribution
generated
in operations
company
sold products
travel
generated
in operations
travel
operations
and distribution
generated in and distribution
company
company
business
vehicles
transportation
waste
use
of
sold
leased
assets
employee
end-of-life
investments
leased
assets
franchises
operations
vehicles
operations
vehicles
company
and distribution
generated incompany travel
products
commuting
treatment of
assets
employee
investments
assets
franchises
vehicles
operations vehicles
leased leased
assets
employee
investments
leased
assetsleased
franchises
sold products
company
Downstream
activities
Upstream
activities
Reporting
company
commuting
business
leased
assets
employee
waste
investments
leased assets
employeetransportation
investments
leased
assets
franchises
leased assets
franchises
commuting
leased assets
employee
investments
vehicles
leased assets
franchises
leased
assets
employee
investments
leased
assets
franchises
travelleased assets
commuting
and distribution
generated
in
commuting
employee
investments
leased
assets
franchises
commuting
commuting
operations
leased assets
employee
investments
commuting
leased assets
franchises
company
leased assets
employee
investments
commuting
leased assets
employee
leased assets
franchises
investments
leased assets
franchises
vehicles
commuting
commuting
leased assets
employee
investments
leased assets
franchises
[05]
commuting

company
vehicles

GHG Protocol Corporate Value Chain (Scope 3) Accounting and Reporting Standard

Uptake - 915 companies committed by June 2020*
SBTi companies now make up nearly 20% of total global market capitalization

517
398

*Numbers in paper as of 29/06/20 - since increased to 1245 companies by start of March 2021

Research questions
1. ‘Are companies on track to achieve emissions reductions
consistent with their science-based targets?’
2. ‘Is target achievement influenced by the scope of the
target, or the target metric used?
3. ‘Is target achievement a sign of strong action or poor
ambition?’
4. ‘How could the reporting of targets be improved?

Overview
1. Introduction to Science Based Targets initiative
2. Methods
3. Results
4. Comparison with initiative’s progress report
5. Recommendations & next steps

Sample screening
Initially considered all 92 companies
with SBT approved before March 2018
(i.e. those with at least two years of
reporting against their target)
Screened down to 81 companies
due to mergers, acquisitions and
insufficient data to assess progress

Data gathering
From:
Company websites
Annual reports
Sustainability reports
CDP responses
Included:
Emissions data
Range of other parameters (e.g. latest CDP score)

Data gathered up to July 2020

Mixed reporting
Good practice example:
Includes detailed breakdown, absolute &
intensity figures, time series with baseline,
reports directly against SBT & conforms
with GRI
Bad practice example:
Totals vary by two thirds for same year
across reference docs & CDP responses,
most recent reporting does not include
baseline year or SBT intensity metric,
impossible to assess progress

Anatomy of a Science Based Target (SBT)
SBT typically features multiple elements e.g. 1 SBT composed of 4 targets
“Hewlett Packard Enterprise commits to reduce scope 1 and 2 greenhouse gas
emissions 25% by 2025 from a 2015 base year. In addition, the company commits to
increasing the energy performance of its product portfolio 30x within the same timeframe, which equates to reducing the greenhouse gas emissions per operation by over
95%. Also, HPE commits to reduce emissions from purchased goods and services 15%
within the same time-frame. HPE commits that its manufacturing suppliers covering
80% of spend will set science-based targets by 2025”
Classification developed by authors:
Primary / Secondary / Tertiary target			

Absolute / Intensity metric

month of target
approval

98 absolute, 35 intensity-based metrics (of
which 26 physical & 9 economic using 35
different units)

70

target year

Colour indicates target scope
Scope 1
Scope 2
Scope 3
Scope 1 & 2 combined
Scope 1, 2 & 3 combined

Target reduction %

80

month of target
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81 primary, 52 secondary, 22 tertiary
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Each glyph is a target composed of:
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Progress by target classification
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Abstract: Companies are increasingly seeking to align their actions with the goals of the Paris
Agreement. Over 1000 such companies have committed to the science-based targets initiative
which seeks to align corporate carbon reduction targets with global decarbonisation trajectories.
These ‘science-based targets’ are developed using a common set of resources and target-setting
methodologies, then independently assessed and approved by a technical advisory group. Despite
the initiative’s rapid rise to public prominence, it has received little attention to date in the academic
literature. This paper discusses development of the initiative based upon a quantitative assessment
of progress against each component of the science-based targets set by 81 early adopters, using
information gathered from company annual reports, corporate social responsibility websites and
Carbon Disclosure Project (CDP) responses. The analysis reveals a mixed picture of progress. Though
the majority of targets assessed were on track and, in some cases, had already been achieved, just
under half of the companies assessed were falling behind on one or more of their targets. Progress
varied significantly by target scope, with more limited progress against targets focused on Scope
3 emissions. Company reporting practices were highly variable and often of poor quality. This
paper concludes with a range of recommendations to improve the transparency, consistency and
comparability of targets within this key agenda-setting initiative.
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1. Introduction
The 2015 Paris Agreement saw most nations commit to limiting global warming to
well below 2 ◦ C above pre-industrial levels by ensuring a balance of greenhouse gas (GHG)
sources and sinks in the second half of this century [1]. This will require rapid reductions
in GHG emissions in excess of current international mitigation commitments [2]. Yet,
despite increased mitigation efforts from a range of actors, global emissions increased in
subsequent years prior to the COVID-19 pandemic [3]. Subnational and non-state action
can complement, catalyse, and reinforce national climate action, helping governments go
further and act faster to reduce emissions, potentially realigning emissions with a Paris
Agreement-compatible trajectory [4].
Corporate actors are increasingly disclosing information on their carbon emissions
and committing to different forms of climate action including commitments on renewable
energy, energy efficiency, carbon pricing, protection of land and investment in green bonds.
CDP (formerly the Carbon Disclosure Project) is a not-for-profit organisation providing
support for company and city level environmental impact disclosure. In 2019, 8361 companies, representing over 50% of global market capitalisation, disclosed climate change
information through CDP, compared with just 220 in 2003 [5], suggesting significant growth
in corporate reporting. However, much of this increased disclosure has been criticised for
“corporate-centric”, “self-laudatory” reporting with “disclosure for the sake of disclosure”,
and performance primarily assessed against self-referential indicators that provide an
inadequate assessment of true sustainability [6]. A key question arising from the corporate
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FROM AMBITION TO IMPACT:
HOW COMPANIES ARE REDUCING
EMISSIONS AT SCALE WITH
SCIENCE-BASED TARGETS
SCIENCE BASED TARGETS INITIATIVE ANNUAL PROGRESS REPORT, 2020
JANUARY 2021

SBTi report
26/01/21

Initiative’s progress report
Increasing trend towards adoption of 1.5°C pathways
Sample of 338 out of 478 approved companies
Sample companies had collectively reduced
emissions by 25% between 2015-2019

FROM AMBITION TO IMPACT:
HOW COMPANIES ARE REDUCING
EMISSIONS AT SCALE WITH
SCIENCE-BASED TARGETS

87% of companies reporting in some form, with only
45% reporting fully against target goals

SCIENCE BASED TARGETS INITIATIVE ANNUAL PROGRESS REPORT, 2020
JANUARY 2021

Announced intention to develop new MRV guidance

available at sciencebasedtargets.org/sbti-progress-report-2020
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Abstract: Companies are increasingly seeking to align their actions with the goals of the Paris
Agreement. Over 1000 such companies have committed to the science-based targets initiative
which seeks to align corporate carbon reduction targets with global decarbonisation trajectories.
These ‘science-based targets’ are developed using a common set of resources and target-setting
methodologies, then independently assessed and approved by a technical advisory group. Despite
the initiative’s rapid rise to public prominence, it has received little attention to date in the academic
literature. This paper discusses development of the initiative based upon a quantitative assessment
of progress against each component of the science-based targets set by 81 early adopters, using
information gathered from company annual reports, corporate social responsibility websites and
Carbon Disclosure Project (CDP) responses. The analysis reveals a mixed picture of progress. Though
the majority of targets assessed were on track and, in some cases, had already been achieved, just
under half of the companies assessed were falling behind on one or more of their targets. Progress
varied significantly by target scope, with more limited progress against targets focused on Scope
3 emissions. Company reporting practices were highly variable and often of poor quality. This
paper concludes with a range of recommendations to improve the transparency, consistency and
comparability of targets within this key agenda-setting initiative.
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1. Introduction
The 2015 Paris Agreement saw most nations commit to limiting global warming to
well below 2 ◦ C above pre-industrial levels by ensuring a balance of greenhouse gas (GHG)
sources and sinks in the second half of this century [1]. This will require rapid reductions
in GHG emissions in excess of current international mitigation commitments [2]. Yet,
despite increased mitigation efforts from a range of actors, global emissions increased in
subsequent years prior to the COVID-19 pandemic [3]. Subnational and non-state action
can complement, catalyse, and reinforce national climate action, helping governments go
further and act faster to reduce emissions, potentially realigning emissions with a Paris
Agreement-compatible trajectory [4].
Corporate actors are increasingly disclosing information on their carbon emissions
and committing to different forms of climate action including commitments on renewable
energy, energy efficiency, carbon pricing, protection of land and investment in green bonds.
CDP (formerly the Carbon Disclosure Project) is a not-for-profit organisation providing
support for company and city level environmental impact disclosure. In 2019, 8361 companies, representing over 50% of global market capitalisation, disclosed climate change
information through CDP, compared with just 220 in 2003 [5], suggesting significant growth
in corporate reporting. However, much of this increased disclosure has been criticised for
“corporate-centric”, “self-laudatory” reporting with “disclosure for the sake of disclosure”,
and performance primarily assessed against self-referential indicators that provide an
inadequate assessment of true sustainability [6]. A key question arising from the corporate
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SBTi sample
Targets active as of 31/10/20 that could be matched with 2020 CDP questions
C4.1a, C4.1b, C4.2a & C4.2b. Excludes targets from SMEs; companies not
responding to CDP; those that “do not fit well into the format” of SBTi’s results
table “and/or targets for which progress cannot be tracked and presented at this
time”. i.e. all tertiary targets, targets for which data could not be easily matched
etc. According to SBTi “about 34% of targets lacked any matching publicly reported
data”, a further 15% were located but not included in their report Appendix.

Overview
1. Introduction to Science Based Targets initiative
2. Methods
3. Results
4. Comparison with initiative’s progress report
5. Recommendations & next steps

Recommendations
Introduction of mandatory reporting component
Variety of changes to nuts & bolts of reporting (paper
includes list)
Strengthening criteria for target setting to ensure
greater consistency (e.g. common baseline years)
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Reception & next steps
Distributed paper to team at SBTi & others
Discussed ideas for follow up papers 		
(e.g. exploring consistency of targets with national
commitments)
Input to upcoming SBTi MRV guidance & net-zero
target setting methodology
Open to further collaborations
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Thank you
Please get in touch with any ideas 		
J.Giesekam@leeds.ac.uk

slides are available from jannikgiesekam.co.uk

