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SEPI - Shipyard Environmental 
Performance Index: concept, assessment tool

Agenda
oWhy
oWhat
oHow
oValues & Benefits

CSRDEU Taxonomy 
SFDRISSB Double Materiality Article 8 Sustainable 

Finance EU Green Deal 
Fit for 55 EU ETS CBAM Climate Neutrality 

Ecodesign Scope 1, 2, 3 ESRSTransition 
Plans FuelEU Maritime Improvement Plans
Corporate Carbon Footprint Paris 

Agreement CSDDD ISO 50001
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SEPI WHY - External & Internal Drivers

20% reduction of GHG 
emissions compared to 
1990
20% renewable energy
20% reduction primary 
energy usage

55% reduction of GHG 
emissions compared to 
1990 (Fit for 55 package)
27% renewable energy
32,5% reduction energy 
usage

Climate neutral economy
Circular economy

40% carbon intensity 
reduction of all ships
Checkpoint of at least 20% 
total annual GHG 
reduction (compared to 
2008) and at least 70% by 
2040

Net-zero GHG emissions 
from international 
shipping to the total 
annual GHG emissions to 
2008

2020 2030 2050
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SEPI WHY - External & Internal Drivers

2020 2030 2050

Source: https://www.consilium.europa.eu/en/infographics/fit-for-55-refueleu-and-fueleu/

YARD IMPACT
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SEPI WHY Rules & Legislations

Regulatory & Market Drivers

EU directives alignment such as CSRD / ESRS
Growing demand from owners, financiers, authorities, consumers & affected 
communities
EU SSR regulation for ship recycling for the end of life phase
Energy Management
National regulatories

Data management
Bureaucratic burden
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SEPI WHY
We need planning security
We need to know what to report and what to measure
We need to know how and where to improve
We need to know how to compare
We need industry targets

What do you need? 
info@circles-of-life.eu
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SEPI WHAT

Definition & Scope
Standardised yard-level environmental index
Covers ship life cycle: newbuild, repair, end of life
Main functions & functional units
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SEPI WHAT CoL scope

SLP/SCMP passports

SCMP
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SEPI WHAT

Modules
Generic Yard Model generic processes for different yard scopes
Layout view yard consumer allocation
Process inventory 
Calculation of emissions and scoring
Hot spot analysis and improvement planning
Connects emissions from the production to the product
(Ship Lifecycle Passport, LCA)
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SEPI WHAT - Generic Yard Model

Main Functions for each yard scope
Newbuild, repair & maintenance, end of life
Functional units for comparability (scoring)
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SEPI WHAT Layout View

Yard integration
Overview of the consumers on the premises
Aligned with energy audit
Data requirements
Mapping to technologies
Allocation of technologies to processes
exchange with business process model (BPM)
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SEPI WHAT Layout View
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SEPI WHAT Layout View
Layout viewProcess view

Shipyard

Main 
function 1

Sub process
1

Main 
function 2

Sub process
1

Main 
function 3

Shipyard

Hall 1

Meter 1

Area 2

Meter 2

Hall 2

Mapping

75%

25% 100%

48%

52%
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SEPI WHAT Layout View
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SEPI WHAT Data Collection
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SEPI WHAT Process Inventory

Knowledge base
Technology scouting and library of processes
Environmental performance data
Best available techniques (BAT) assessment
Enabling SEPI calculation with baseline data
Link to case studies and Best Practise Guide
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SEPI WHAT Connection of Generic Model and 
Process Inventory 

Generic model
Identical for all shipyard types
Three levels of processes and 
subprocesses
Not to be changed

Specific model
Generic model + input from 
process inventory
Activities
Technologies
Consumers
To be adapted per yard
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SEPI WHAT Connection of Generic Model and 
Process Inventory 

Generic model
Identical for all shipyard types
Three levels of processes and 
subprocesses
Not to be changed

Specific model
Generic model + input from 
process inventory
Activities
Technologies
Consumers
To be adapted per yard
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SEPI WHAT Scoring
Energy, emissions to air, water, 
waste

Link to CSR/CSRD
Data maturity levels
Baseline
KPIs
Yard score
Process score

Sector-agnostic standards

Cross-cutting
standards

Environment Social Governance

Topical standards

ESRS 1 
General requiments 

ESRS E1
Climate Change

ESRS S1
Own workforce

ESRS G1 
Business conduct

ESRS E2
Pollution

ESRS E3
Water and marine resources

ESRS E4
Biodiversity and ecosystems

ESRS E5
Resource use and circular 

economy

ESRS S2
Workers in the value chain

ESRS S3
Affected communities

ESRS S4
Consumers and end-users

ESRS 2
General disclosure
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SEPI WHAT Scoring
Energy, emissions to air, water, waste
Link to CSR/CSRD
Data maturity levels
Baseline
KPIs
Yard score
Process score

Example presentation (Martin Verboom DAMEN)
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SEPI WHAT Scoring
Energy, emissions to air, water, waste
Link to CSR/CSRD
Data maturity levels
Baseline
KPIs
Yard score
Process score

Example presentation (Martin Verboom DAMEN)
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SEPI WHAT Hot spot analysis

Scenario analysis
To-be and as-is situations
Baselines
Total emissions per process step
Process inventory: technology scouting, Best available techniques (BAT)
Check influence on data maturity and score
Improvement planning
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SEPI HOW - Method in 4 Steps

Model yard
Collect data
Calculate KPIs (key performance indicators)
Link to PEF (Product Environmental Footprint) and passports

Result
What to measure
Where to measure
How to measure
How to score, improve and report
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SEPI Stakeholder Value

Benefits 
Yards: hotspot identification and demonstrating progress to stakeholders, 
turn corporate reporting data into a marketing tool and serve several audit 
schemes at once
Owners: comparable KPIs, investment opportunities
Suppliers: signals on Best Available Techniques (BAT)
Authorities: auditability
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SEPI Roadmap & Asks

Pilots & Validation Circle
Join validation group
Supplier measurement trials for improvement
Join composite yard survey group

Scan the QR to join us
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Q&A
Theresa Wilson 

FSG S+O Design GmbH
Stephan Wurst 

BALance Technology Consulting GmbH

Shipyard Environmental Performance Index
Research and Innovation Programme under grant agreement 

No 101138013
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How to VERIFY the SEPI theory and VALIDATE the Yard 
application

How to validate the SEPI 
concept - related to a real 
yard process investigation

Question

Case Studies &
Best Practice Guide

Answer
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Agenda

Case studies scope1

Case studies approach2

Example case study DAMEN
3

Best Practice Guideline4
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WP3 - Case studies

Robotic 
cutting 

Galloo

Robotic 
surface 

preparation / 
repair - Damen

Steel hull & surface 
preparation 

FSGSO

Cabin Construction 
Meyer Papenburg

Carpet Retrofit 
Meyer Turku

Steel 
Upcycling -

Nordic Circles
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Case studies approach

Break down process, identify related 
emissions, determine required 
emission measurements. Address 
questions about emission attribution 
and data availability

Understand the as-is 
process

1
Select emission estimation 
techniques (e.g. direct measurement, 
mass balance, engineering 
calculations, emission factors) based 
on specific processes and emissions

Choose assessment 
methods

3
Analyze mode of action of suggested 
solutions, their effectiveness, and 
potential interactions with other 
processes. Example: Laser welding 
technology or robot versus manual

Understand the 
suggested     

solutions for 
emission reduction

2

Obtain as-is and improvement-
scenario related emissions using the 
chosen assessment methods. Results 
will be input values for calculating 
SEPI values

Perform the 
assessment

4
Collect know-how on low-emission 
shipyard processes from case studies 
and technology scouting activities, 
and compile an inventory and best 
practice guide

Inventory and best 
practice guide

6
Collect feedback from the 
participants on the usability of the 
SEPI concept, related tools, and 
applied measurement hardware and 
methods

Collect feedback

5
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Case study 3.2
Newbuild
FSGSO
TKMS Kiel 27-01-26

rogramme under grant agreement 
No 101138013
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Newbuild Case Study FSGSO

Newbuild Welding & surface 
preparation

Generic shipyard model 



agreement No 101138013

Blasting - steel grit removal

Source: blastroom.com

Analysis of blasting process in terms of energy consumption and productivity

Newbuild Case Study FSGSO
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Modernisation of common technologies such as GMAW (usability, energy)
Enhancing collection of welding information (cloud, new technologies)
Reduction of energy consumption, material distortion and post-work

Ship Hull - Welding

Source:  kemppi.com Source:  esab.com

Newbuild Case Study FSGSO
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Ship Paint Repair Case Study DAMEN
Generic shipyard model 

Paint Repair & 
Waste Management
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Yard Process Impact into Ship Passport - throughout 
the Lifecycle 


