: University of Stuttgart s CONFERENCE 2025
IER Institute of Energy Economics T e — :

26007 2% WP 20

and Rational Energy Use oo o

Scope, Scale and Strategy

Insights from the evaluation of company specific
decarbonization plans

Alexandra
Lowenstein,
Peter Radgen




Motivation = = EURO7E CONFERENCE 2025 @

GHG emissions in Germany by sector over time -
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Motivation & Context 3¢ = constsence 2013 @
From net-zero talk to action o W =4

* Federal funding scheme “Energy and Resource Efficiency in the Economy,” was introduced in 2019.
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From net-zero talk to action -

* Federal funding scheme “Energy and Resource Efficiency in the Economy,” was introduced in 2019.

* Module 5 “Transformation Plans” introduced in 2021:
e Supports the development of GHG reduction pathways aligned with the GHG Protocol, covering
* Scope 1 (direct emissions),
* Scope 2 (indirect emissions from purchased energy),
* and optionally Scope 3 (value chain emissions).
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From money to impact: our logic -

* Federal funding scheme “Energy and Resource Efficiency in the Economy,” was introduced in 2019.

* Module 5 “Transformation Plans” introduced in 2021:
e Supports the development of GHG reduction pathways aligned with the GHG Protocol, covering
* Scope 1 (direct emissions),
* Scope 2 (indirect emissions from purchased energy),
* and optionally Scope 3 (value chain emissions).

Input Output Outcome impact
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From money to impact: our logic -

* Federal funding scheme “Energy and Resource Efficiency in the Economy,” was introduced in 2019.

* Module 5 “Transformation Plans” introduced in 2021:
e Supports the development of GHG reduction pathways aligned with the GHG Protocol, covering
* Scope 1 (direct emissions),
* Scope 2 (indirect emissions from purchased energy),
* and optionally Scope 3 (value chain emissions).

Input Output Outcome Potential impact
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From money to impact: our logic

* Federal funding scheme “Energy and Resource Efficiency in the Economy,” was introduced in 2019.

* Module 5 “Transformation Plans” introduced in 2021:
e Supports the development of GHG reduction pathways aligned with the GHG Protocol, covering
* Scope 1 (direct emissions),
* Scope 2 (indirect emissions from purchased energy),
* and optionally Scope 3 (value chain emissions).

Input Output Outcome Potential impact
Accounting of current GHG Transformation plan with
: . emissions individual measures to
T;liamn?r:?sltigep dpgrt reach reduction target (at Long-term decarbonization
VDI/VDE/-IT) ! Identification and least 40 % GHG reduction (company/site level)

vs. baseline in Scope 1 und

assessment of GHG
Scope 2)

reduction measures
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Nice logic model—but what are Scope 1, 2 & 3? A ol

* Federal funding scheme “Energy and Resource Efficiency in the Economy,” was introduced in 2019.

* Module 5 “Transformation Plans” introduced in 2021:
e Supports the development of GHG reduction pathways aligned with the GHG Protocol, covering
* Scope 1 (direct emissions),
* Scope 2 (indirect emissions from purchased energy),
* and optionally Scope 3 (value chain emissions).
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Module 5 (2021 -2023)
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Results & Discussion
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Quantitative Analysis (n=175) o —
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* Scope 2 emissions: 0.8 million tons of CO,-eq. (-79 %)

* Scope 3 emissions: 0.6 million tons of CO-eq. (-2 %)

* Addressed in 62 of 175 plans, but contributed little to overall
reductions.
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Quantitative Analysis (n=175)
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Results & Discussion
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Qualitative Analysis (n=30) )
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Planned GHG reductions by measure type

Switching to renewable energy mm 4.9
(nm=22) T T U ST R N S I T IR R En. 108.8

Other miscellaneous measures uy 3
(nm=22) IR0 R I I S I 70.9

Process optimization 3 13
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Resource planning and material § 4 3
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On-site PV installations | 0.5
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= Biomass-based energy solutions mm 4.9
w (nm=2) mam 98
Upgrading heating systems | 0.4
(nm=18) = 8.1
Vehicle electrification
(nm=16) L
Use of green hydrogen
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Building insulation improvements
(nm=1) |

® Average GHG emission reduction per measure
m Total GHG emission reduction
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Results & Discussion
Why do Scope-3 emissions dominate yet remain under-addressed?
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Why do Scope-3 emissions dominate yet remain under-addressed? T
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Why do Scope-3 emissions dominate yet remain under-addressed? e
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Results & Discussion
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Where do Scope-3 emissions dominate along the value chain? o —
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* If companies addressed Scope 3, they did not

GHG Protocol.

* Frequently included: business travel, waste, and

| cover all 15 categories defined under the

energy-related activities.

Scope 1 Scope 2 Scope 3
m chemical industry * More complex categories such end-of-life
m professional scientific and technical services treatment were often omitted.

W other economic activities

. * Rely on proxy data or sectoral averages, which
mechanical
m manufatcure of food prodeuts limits comparability and increases the risk of

energy superficial or selectively framed reporting

W |ogistics
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Results & Discussion
Example: Energy Industry

IER University of Stuttgart

1

l

i Scope 1
1

1

: e.g., from power/heat
: plants

1

1

1

1

1

e.g., electirity for offices,
pumplng/compressmn

8]

i

e

wur

CONFERENCE 202

@

N WP 200N
..

23-Sep-25

19



Results & Discussion
Example: Energy Industry

e.g., cat 2 — Capital goods:
power plants, grid
equipment, transformers
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Conclusion
Nice start, but we can do better!

* Scope 3 gap

-0 * Need standardized Scope 3 methods/guidance.
]

* Implications for Program & Policy

» Simplify procedures; provide templates & SME-targeted support.

Couple planning support with investment support.
Add follow-up monitoring to boost commitment/learning.

'5:"\

* Limitations

'Q
A\e<Xl
[~—"\

Heterogeneous data; possible selection bias.
Unknown implementation rate of plans.
Limited cross-industry comparability for Scope 3.
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Life Hack
When nothing else works:
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Life Hack
When nothing else works:
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Life Hack
When nothing else works:
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Thank you!
Let’s stay in touch
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Geographic distribution (n=175)

LO00,000

n=175

Geographic distribution of (a) transformation plans and (b) cumulative planned GHG emission reductions (Scope 1-3)

by German federal state.
[2]
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Results & Discussion
Geographic distribution (n=62)

]
Number of plam

Geographic distribution of (a) Scope 3-specific decarbonization plans and (b) their cumulative planned GHG
reductions by German federal state.

(2]
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Results & Discussion 3L e covmce s @
Absolute planned Scope 1 emission reduction in kt CO; in the next 10 years (n=175) e

= O Other Economic Activities

= M Professional, Scientific and Technical
Activities
460.2

= C 20 Manufacture of Chemicals and Chemical
152.3 Products

C 10 Manufacture of Food Products

= C 17 Manufacture of Paper and Paper Products

Others

71.6
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Absolute planned Scope 2 emission reduction in kt CO; in the next 10 years (n=175) e

= C 10 Manufacture of Food Products

= C 28 Manufacture of Machinery and Equipment
324.4

= O Other Economic Activities
C 20 Manufacture of Chemicals and Chemical
119.2 Products

= C 24 Manufacture of Basic Metals

Others

57.8
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Absolute planned Scope 3 emission reduction in kt CO; in the next 10 years (n=62) e

237.3 = D Electricity, Gas, Steam and Air Conditioning
Supply
= H Transportation and Storage

79.2

= C 22 Manufacture of Rubber and Plastic
Products

Others

219.3
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