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Introduction

Identification of potential bottlenecks along the hydrogen supply

chain under environmental, economic and social aspects.
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Introduction

ISO 14040:2006

ISO 14044:2006

• The goal sets the

expected application, the

reasons behind the study,

expected audience, etc.

• The scope addresses

issues such as the product

system, its function and

boundaries, the functional

unit, etc.



SH2E Spring School (20-24 May 2024)

This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (now Clean Hydrogen Partnership) under Grant Agreement No 101007163. This Joint Undertaking receives support from the 

European Union’s Horizon 2020 Research and Innovation program, Hydrogen Europe and Hydrogen Europe Research.

The contents of this document are provided “AS IS”. It reflects only the authors’ view and the JU is not responsible for any use that may be made of the information it contains.

Introduction

System function



SH2E Spring School (20-24 May 2024)

This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (now Clean Hydrogen Partnership) under Grant Agreement No 101007163. This Joint Undertaking receives support from the 

European Union’s Horizon 2020 Research and Innovation program, Hydrogen Europe and Hydrogen Europe Research.

The contents of this document are provided “AS IS”. It reflects only the authors’ view and the JU is not responsible for any use that may be made of the information it contains.

Introduction

Functional unit

Quantification of the function of a system

Also a reference to which the system’s inputs and outputs can be related

Comparative/non-comparative studies

System boundaries

https://doi.org/10.1016/j.scitotenv.2021.148961

https://doi.org/10.1016/j.scitotenv.2021.148961
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Introduction

ISO 14040:2006

ISO 14044:2006

• Collection of data and

calculation procedures

needed to fulfil the goal

of the study

• Additional use of

databases
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Multifunctional systems: avoid/implement allocation

https://doi.org/10.1016/j.scitotenv.2021.148961
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ISO 14040:2006

ISO 14044:2006

Computation of indicator

results for a set of impact

categories, leading to the

environmental profile of

the product system
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Introduction

• Selection of impact categories, indicators and characterisation models

• Classification: assignment of inventory results to the selected impact categories

• Characterisation: computation of indicator results

European: CML, EF, ILCD, EPD, IMPACT, EDIP, EPS,

Environmental Prices, Ecological Scarcity, etc.

Global: ReCiPe (endpoint/midpoint; I/H/E)

North American: BEES, TRACI

Single issue: VDI, IPCC, USEtox, etc.

Methods

https://doi.org/10.1016/j.scitotenv.2021.148961

https://doi.org/10.1016/j.scitotenv.2021.148961
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Introduction

ISO 14040:2006

ISO 14044:2006

• Summary and discussion on

inventory and assessment

results to draw conclusions

and recommendations for

decision-making support

according to the defined goal

and scope

o Identification of hotspots

o Further analysis (e.g. sensitivity

analysis)

o Conclusions, limitations &

recommendations
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CONTEXT AND 

SH2E LCA GUIDELINES
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Main trends observed in the literature review on LCA of hydrogen

Technical choices according to the life-cycle stage (white dots represent case studies that include capital goods)

• System boundaries
• Functional unit

• Multifunctionality approach

• Life-cycle impact assessment method

• Life-cycle indicators

Valente A, Iribarren D, Dufour J. The International Journal of Life Cycle Assessment, 2017, 22, 346-363
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• System boundaries

• Functional unit
• Multifunctionality approach

• Life-cycle impact assessment method

• Life-cycle indicators

Choice of functional 

unit according to the 

type of case study

Main trends observed in the literature review on LCA of hydrogen
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Harmonised hydrogen energy system

Valente A, Iribarren D, Dufour J. Journal of 

Cleaner Production, 2017, 149, 762-772
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Different

final conditions of

hydrogen

(20 bar vs liquefied) Different

final conditions of

hydrogen, system 

boundaries, 

infrastructures

Valente A, Iribarren D, 

Dufour J. Journal of 

Cleaner Production, 

2017, 149, 762-772
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Harmonised life-cycle impacts with respect to conventional hydrogen from SMR. 

Electrochemical hydrogen

Thermochemical hydrogen

co-production of electricity

Microalgae

feedstock
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APPLICATION OF THE

SH2E LCA GUIDELINES
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THE SYSTEM
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Application

THE SYSTEM

▪ 1 kg of hydrogen with purity ≥ 99.999% (vol),

at 700 bar and 40 ºC

▪ The SOE part of the system was modelled

according to the expected technical KPIs for

2030

▪ The CSP operating parameters and the

integrated performance of the CSP-SOE

system were based on the use of process

simulation tools
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Application

THE SYSTEM

▪ The functional unit of the competing

system for benchmarking (hydrogen from

fossil-based SMR) was also defined as 1 kg

of hydrogen at the same conditions

▪ The modelling of the reference hydrogen

production system through SMR (85%

efficiency in 2030) was based on the use

of process simulation tools
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Application

ENVIRONMENTAL DIMENSION
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ENVIRONMENTAL DIMENSION
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Final remarks
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For further information, please visit:

Contact

Diego Iribarren – IMDEA Energy 

diego.iribarren@imdea.org

Javier Dufour – IMDEA Energy / Rey Juan Carlos University

javier.dufour@imdea.org

http://sh2e.eu


