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Methodology explained

NEFI is an Energy Model Region funded by the Austrian Climate and Energy Fund.
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BACKGROUND IMPACT ASSESSMENT

WHAT IS THE UNDERLYING GOAL?

The Impact Assessment aims to capture the impact of the energy model region NEFI — New Energy for Industry. In the initial
phase, a methodology is being developed to assess the impact along three key dimensions: (A) climate impact, (B)
macroeconomic effects, and (C) resilience. These dimensions align with the goals of the NEFI program:

ge &

Value creation & securing
production sites

Climate neutrality Resilience
of the Austrian industry in enegry
supply, processes and
infrastructure

of industrial energy systems: supply
. th h technology devel t
with up to 100% renewable energy rough technology Ieve opmin
. and export ,Made in Austria
at selected sites

(B) Macro-economic
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HOW IS THE IMPACT ASSESSED?

(1) A specific solution is identified A B C
(2) The impact of the specific solution at the project site is assessed [ : Y ‘ Y : )
along three dimensions
_ _ \ Cross-
a. Climate impact: Reduced tonnes CO2,eq [t] Sectoral/
National

b. Macro-economic impact: Technology contribution to GDP
i.e. export, national CAPEX, national OPEX [€]

c. Resilience: Increase of domestic energy suppy [MWHh]

(3) The effect of each specific solution is scaled up from project site to Intra-Sectoral

industry sector and cross-sectoral i.e. on national level applying key
assumptions such as

= Emission factors
= Market size Site
= Market growth

= Diffusion of the technology

Aggregated Impact until 2030/2040
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DEFINITION AND CRITERIA

A specific solution is a concrete approach developed to address a certain industrial decarbonization challenge, focusing on
reducing carbon emissions through practical, scalable, and measurable methods.

Criteria

Measurable outcome along the three dimensions assessed (with (A) climate impact being a must)
Technical, economic and operational feasibility
Defined scope e.g. regarding industrial sectors it can be applied to
Scalability:
o Replicability: The solution should be replicable across similar contexts or industries.

o Expandability: The solution should have the potential to be scaled up, both in terms of technical capability (handling
larger volumes or more complex processes) and economic viability (decreasing costs as adoption grows).

Compliance with regulations: The solution must align with existing regulations or anticipate foreseeable regulatory
changes. In this regard, it should identify regulatory barriers, providing recommendations accordingly.
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IDENTIFY AND QUANTIFY SPECIFIC SOLUTIONS

In a reasearch project one or more specific solutions can be developed
All the specific solutions are assessed independently from each other

Two or more projects can address the same specific solution. A cross-check must be performed in order to avoid
overestimation of the solution‘s effect or double-counting

One specific solution can have an impact on multiple dimensions. However, since NEFI‘s overarching goal is the
decarbonisation of the Austrian industry, a specific solution MUST have an effect along the climate dimension.

A specific solution can also have a qualitative impact (e.g. increase of acceptance, academic learings etc.)

Data gathered for the quantitative assessment of a specific solution (input project leader)

Quantified direct impact along dimensions: (A) climate impact, (B) macroeconomic impact, and (C) resilience.
Scaling potential within sector and across sectors
Expected diffusion factor (2025-2040 in 5-year steps)
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Is the
solution
quantifiable?

Specific Lever of Can NEFI+
Solution Action take credit?

f Electrification & No
Installation of PV energy efficiency —
Example Project 1
Retrofit of furnace to
work with H2 instead Cogr;r&egigﬁ: agsa;ses _ 1383/0 _ Yes
of natural gas

Project
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Specific Lever of Can NEFI+ s:)sluttri]gn
Solution Action take credit?

quantifiable?
f Electrification & No
Installation of PV energy efficiency — 0%

Retrofit of furnace to
work with H2 instead Cogr—]r&e&g;lgsa;ses 138?/0 | - Yes
of natural gas

Project

Example Project 1

Please list all solutions you used to address the research question. A specific solution should be clearly distinct

and quantifiable and should be the result of the research project. One project can have severable specific
solutions.

In the following, each of these specific solutions will be evaluated individually




CONNEX TO THE NEFI LEVERS OF ACTION —
FOR INDUSTRIAL DECARBONISATION [\”:—-'

. Is the
. Specific Lever of Can NEFI+ :
Project - - e solution
Solution Action take credit” quantifiable?

f Electrification &
Installation of PV energy efficiency
Example Project 1
Retrofit of furnace to
work with H2 instead Cogr—]r&egigzl Egsa;ses 138;0 _ S
of natural gas

To which lever can the specific solution be attributed?

CO2-neutral gases & biomass Electrification, energy efficiency Carbon Capture

« Hydrogen * Process efficiency * Sequestration of geogenic - Increased use of end-of-life
* Bio-CH, * Heat pumps emissions materials
+ Synthetic CH4 « Stationary engines - CO,-Usage for material
production

« Solid biomass
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Is the
solution
quantifiable?

Specific Lever of Can NEFI+

Project Solution Action take credit?

f Electrification &
Installation of PV energy efficiency

Example Project 1

Retrofit of furnace to
work with H2 instead
of natural gas

CO2-neutral gases
and biomass

* This solution would not exist without the * Solution would have existed anyways * Solution would have had lower impact
NEFI project « Project only assisted/helped to small without NEFI project
extent » Provide percentage of estimated credit to

use for NEFI impact assessment




QUANTIFICATION OF THE SPECIFIC ——
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Is the
solution
quantifiable?

Specific Lever of Can NEFI+

Project Solution Action take credit?

f Electrification &
Installation of PV energy efficiency

Example Project 1

Retrofit of furnace to
work with H2 instead
of natural gas

CO2-neutral gases
and biomass

» We can provide figures from measurements or theoretical « Solution can only be evaluated qualitatively (e.g., academic
calculations to estimate the impact learnings, patent)

» We have no figures — not even rough estimates
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Specific Lever of Can NEFI+ Is the solution Effectin 3
Solution Action take credit? quantifiable? Dimensions

Installation of PV

Project

[ Now we will focus on the impacts of one quantifiable specific solution. ]




CALCULATION OF THE IMPACT OF ONE

SPECIFIC SOLUTION

Specific Effect in 3 Impact
Solution Dimensions (per year)

Emission
(A) Climate: reduction

Fuel switch 100
tCO,e/Furnace

(B) Macreco.: Investment

Investments for

Retrofit of furnace new furnace 20 000 €/Furnace
to work with H2

instead of natural

ES

(C) Resilience: Less imports
Fuel switch 500 MWh/Furnace

(B) Macroeco.: Sales
Exports 20 000 €/Furnace

Scaling
Unit:
Potential
(per year)

No of retrofittable
Furnaces:
400 (AT)

No of retrofittable
Furnaces: 800
(World)

Total
Potential
Impact

(per year)

40 000 tCO,e

8 million €

200 000 MWh

16 million €
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Diffusion Cumulated
Factor Impact
2025|2030 | 2035 | 2040 2025|2030 | 2035 | 2040

4 000 tCOe |
34 000 tCOse |
79 000 tCOse |
134 000 tCO,e

800 000 € |
6 800 000 € |
15 800 000 € |
26 800 000 €

10% | 20% | 25% | 30%

20 000 MWh |
170 000 MWh |
395 000 MWh |
670 000 MWh

1 600 000 € |
13 600 000 € |
31 600 000 € |
53 600 000 €

10% | 20% | 25% | 30%



RELEVANT DIMENSIONS FOR SPECIFIC
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pecrc (EEPER e SGNS I owen e
Solution Dimensions (per year) Potential Impact 2025|2030 | 2035 | 2040 2025 |2030[|)2035| 2040
(per year) (per year)

4 000 tCO,e |
34 000 tCOse |

Emission reduction
100 tCO,e/Furnace 40 000 tCO5e 79 000 tCOse |
134 000 tCO,e

- 800 000 €
Investment s 8 million € 10% | 20% | 25% | 30% g0 000 ¢
20 000 €/Furnace 400 (AT) LAl ESa L= 15 800 000 € |
Retrofit of furnace to (AT) 26 800 000 €

work with H2 instead

of natural gas 20 000 MWh |
Less imports 170 000 MWh |

500 MWh/Furnace 200 000 MWh 395 000 MWh |

670 000 MWh

Sales No of retrofittable 113 660000000000€€||

20 000 €/Furnace NEEEEE furnaces: 800 16 million € 10% | 20% | 25% | 30% 31 600 000 € |

(World) 53 600 000 €

One effect of the specific solution (e.g., fuel switch) can have an impact in multiple dimensions (e.g., climate and resilience).
Vice versa, two different effects (e.g., domestic investment and exports) can both be accounted for in one dimension (e.qg.,
macroeconomic).
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IMPACT ON PROJECT LEVEL

Specific Effect in 3 Impact Sﬁili'trfg Po-ligzatlial Dli:fquion CLIlmulated
Solution Dimensions (per WEE r) Potential Impact 2025 |20?0(|:E(85r| 2040 2025 |2I;g)[|)2ao3gt|:zo4o
(per year) (per year)

4 000 tCO,e |

34 000 tCO,e |
40 000 tCO,e 79 000 tCOse |

134 000 tCO,e

] ; 800 000 € |
(B) Macreco.: TR k No of retroﬂtt_able » ) ) . ) 6 800 000 € |
Investments for furnaces: 8 million € 10% | 20% | 25% | 30%
f 00 €/Furnace 400 (AT 15 800 000 € |
Retrofit of furnace to new furnace (AT) 26 800 000 €

work with H2 instead -
20 000 MWh |

of natural gas .
(C) Resilience: Less imports 170 000 MWh |
Fuel switch 0 MWh/Furnace

(A) Climate:

Emission reduction
Fuel switch 100 tCO,e/Furnace

670 000 MWh

200 000 MWh 395 000 MWh |
(B) Macroeco.:

16 million €

Exports

No of retrofittable
furnaces: 800
(World)

1 600 000 € |

@ o o o 13 600 000 € |
10% | 20% | 25% | 30% 31 600 000 € |
53 600 000 €

Quantified impact and including respective unit (tCO2e, MWh, €, etc.) per scaling unit (furnace, plant, area, etc.) per year as
calculated/estimated in the project.
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Specific Effect in 3 Impact Scaling Total Diffusion Cumulated

. - . Unit: Potential
Solution Dimensions (per year) Potential Impact 2025||2:0?0(|:Egsr| 2040 zozs%zl;EE)PZaozCSFzmo

(per year) (per year)

. 4 000 tCO.e |
(A) Climate: Emission reduction 40 000 tCO.e 34 000 tCOzze |
i 100 tCO,e/Furnace 2 79 000 tCO,e |

Fuel switch

134 000 tCO,e

(B) Macreco.: Investment No of retrofittable 800 000 € |
Investments for e (YESEMEN furnaces: 8 million € 10% | 20% | 25% | 30% 6 800 000 € |
f 20 000 €/Furnace 400 (AT 15 800 000 € |
Retrofit of furnace to new furnace (AT) 26 800 000 €

work with H2 instead

of natural gas (C) Resil 20 000 MWhhlI
esilience: Less imports 170 000 MW
Fuel switch 500 MWh/Furnace 200 000 MWh 395 000 MWh |

670 000 MWh

: 1 600 000 € |

B) Macroeco.: No of retrofittable
&) O Shlle furnaces: 800 16 million € 10% | 20% | 25% | 30% 13 600 000 € |
Exports 20 000 €/Furnace 31 600 000 € |
(World) 53 600 000 €

What is an appropriate scaling potential for Austria (or in case of exports, for the world)? In our example, the

furnaces had to be retrofittable to be accounted for — as we cannot scale a retrofit solution on every furnace but
just on retrofittable ones.
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Specific Effect in 3 Impact “Gnit Potential PFactor N
Solution Dimensions (per year) Potential Impact 2025|2030 | 2035 | 2040 2025 |2030[|)2035| 2040
(per year) (per year)

[ﬁ 4 000 tCO,e |
40 000 tCO,e 34000 tCOse |

(A) Climate: Emission reduction
i 100 tCO,e/Furnace 79 000 tCO,e |
Fuel switch oA G tC(z)ze
(B) Macreco.: T — No of retrofittable ‘ k 68g800880€€|
Investments for | furnaces: 8 million € 10% | 20% | 25% | 30% |
f 20 000 €/Furnace 15 800 000 € |
Retrofit of furnace to new furnace 400 (AT) 26 800 000 €
work with H2 instead
of natural gas (C) Resil 20 000 MWh |
esilience: Less imports 170 000 MWh |
Fuel switch 500 MWh/Furnace 200 000 MWh 395 000 MWh |
670 000 MWh
: 1 600 000 €
(B) Macroeco. : - N? of retro_ﬂgggle o o 1 20% | 25% | 309 15%00 000 € |
S BB 20 000 €/Furnace EEEEEI urnaces: million € 10% | 20% | 25% | 30% 31 600 000 € |
(World) 53 600 000 €

The total potential impact on Austria level is then calculated as a simple multiplication from the impact on the
project level with the scaling potential on Austria level.
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pecic  Eeans  mmpee o gon GUTIER comste
Solution Dimensions (per year) Potential Impact 2025|2030 | 2035 | 2040 2025 |2030[|)2035| 2040

(B) Macreco.:

(per year) (per year)
Investments for

. 4 000 tCO.e |

(A) Climate: Emission reduction 40 000 tCO.e 34 000 tCOzze |

Fuel switch 100 tCO,e/Furnace 2 79 000 tCOse |

134 000 tCO,e

i 800 000 €

TSR No of retrofittable - 6 800 000 €||

20 000 €/F furnaces: 8 million € 10% | 20% | 25% | 30% 15 800 000 € |

Retrofit of furnace to new furnace Hrnece 400 (AT) 26 800 000 €
work with H2 instead

of natural gas (C) Resil 20 000 MWh |

esilience: Less imports 170 000 MWh |

Fuel switch 500 MWh/Furnace 200 000 MWh 395 000 MWh |

670 000 MWh

: 1 600 000 € |

(B) Macroeco. : - No of retro_flttable - : : : 13 600 000 € |

Exports I 20 000 €/Furnace [IENEEEI furnaces: 800 16 million € 20% | 25% | 30% 31 600 000 € |

(World) 53 600 000 €

The diffusion factor reflects the implementation speed of the specific solution. This is a rough estimate and
depends on several factors like TRL, efforts of the implementation, investment needs, innovation affinity of the
industrial sector, etc.
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Specfic  Efectins  Tmpec S o ouson  MCHREERE
SO'UtIOﬂ Dlmen5|ons (per year) Potentia| Impact 2025 2030 | 2035 | 2040 2025 \2030?2035 | 2040

(per year) (per year)

) ) 4 000 tCO,e |
(A) Climate: Emission reduction 40 000 tCO.e 34 000 tCOse |
Fuel switch 100 tCO,e/Furnace 2 79 000 tCOse |
134 000 tCO,e

a i 800 000 €
(B) Macreco.: Investment No of retrofittable " ‘ €500 000 €||

Investments for | furnaces: 8 million € 10% | 20% | 25% | 30%

f 20 000 €/Furnace 400 (AT 15 800 000 € |
Retrofit of furnace to new furnace (AT) 26 800 000 €

work with H2 instead

of natural gas (C) Resil 20 000 MWh |
esilience: Less imports 170 000 MWh |

Fuel switch 500 MWh/Furnace 200 000 MWh 395 000 MWh |

670 000 MWh

: 1 600 000 € |

(B) Macroeco. : - No of retro_flttable - : : : : 13 600 000 € |
— 20 000 €/Furnace [REEEES furrzwgﬁa)soo 16 million € 10% | 20% | 25% | 30% 31 600 000 €

Finally, the cumulated impact is calculated depending on the total potential impact and the diffusion factor. The exact

formula for the calculation is as follows: I4;,, = ;0;(?25 Lgim p(£) M - 84im (£)dt Where I4;,,, is the cumulated impact in

Sdim
dimension dim of project p, I4im (t) is the impact in dimension dim on project level at time t, sqim toc IS the scaling factor for

the total potential impact (e.g., 400 furnaces), sqim , is the potential scaling factor on the project level (e.g., 1 furnace) and
84im (t) is the time dependent diffusion factor.
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THANKS!

NEFI is an Energy Model Region funded by the Austrian Climate and Energy Fund
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