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Why was it needed? 

John A. Henderson, Robert H. Peeling, Britest Limited, Colony, 5 Piccadilly Place, Manchester, 
M1 3BR, United Kingdom

CWA 18361:2026 Methodology for Early-Stage Sustainability 
Assessment and Efficient Energy by Design

• e.g. European Commission’s Safe and 
Sustainable by Design (SSbD) initiative

Corporate and societal 
demand for more 

sustainable, safe processes

• Pharma, fine chemicals, FMCG etc.Continuous need to 
develop new products and 
processes in many sectors  
of the chemical industry

• Biofuels, bio-derived feedstocks, new materials for 
batteries and other more sustainable technology

• Universities, start-ups  either publicly funded or by 
private investors

• Often small projects teams with limited competence in 
core chemical engineering skills

Rapid development of new 
processes to support move 

to more sustainable 
economy

Drivers for early-stage assessment

Something was missing in current approaches to process development management.

Evaluation of Risks

Process Safety

•Legally and ethically of 
paramount importance

•BUT HAZOP is time consuming 
and thus expensive

•Requires a well-developed 
design.

•Needs to be applied to the 
selected option for 
implementation

•Would like an to include process 
safety in evaluating options

Life Cycle Assessment

• Increasing demand from 
Regulators e.g. for all 
pharmaceutical licences in 
Europe

•Complex, expensive, time 
consuming and needing experts 
to complete

•Untenable for consideration of 
multiple options at the start of 
a new process/product 
development

•Uncertainty of data in the early 
stages makes full LCA unreliable

•Need to complete LCA only on 
the option that will be 
commercialised

Risk of Commercial Failure

•What if scale-up doesn’t work?

•Limited process understanding 

•Either due to limited chemical 
engineering competence in the 
project team, OR the 
process/product is pushing 
technology boundaries

•How can we mitigate the risk?

Focus development on 
the most promising and 
sustainable options as 

early as possible

Change the process 
early, if necessary, 

avoiding costly 
modifications later

Provide a sound basis 
for subsequent 

analysis - LCA and 
process safety studies

Early-stage assessment of new 
products and processes

Assess and mitigate risks as early as possible 
in the project life-cycle

• Safety 
• Environmental impacts
• Scale-up/technology transfer
• Business case
• Supply chain
• Social impacts

A clear 
opportunity…

What is it? 
An agreed methodology to address this need drafted and approved by a Workshop of representatives of interested 

parties (ETERNAL project and external participants).

A publication by the European Committee for Standardisation (CEN) March 2026  - available as a free PDF download.

What does it contain? 

Identify 

Alternatives

Safety

Screening

Sustainability 

Screening

Challenge Mass 

Intensity

Assess 

Technical Risk 

Challenge 

Energy 

Efficiency

Route Selection

Methodology 

in overview

Brainstorm concepts starting from
• Product Definition (Functional Unit as in LCA ISO 14040/14044)
• Constraints
Describe the alternative routes for making the product
Graphically represent the process
• Block flow diagram
• Process Definition Diagram (PDD)
Graphically represent the upstream and downstream supply chain

• Mark-up process representation (PDD) with Material Hazards and Loss of Containment scenarios

• Apply Inherent Safety Principles – identify improvement opportunities

• Mark-up PDD with Sustainability Prompts (communicating impacts through iconography and colour)

• Identify improvement opportunities (reapply Inherent Safety Principles to sustainability)

Inherent Safety Principles
✓ Eliminate
✓ Substitute
✓ Minimise / Intensify
✓ Moderate / Attenuate
✓ Simplify

• A set of recommended assessment tools and 

guidance on how to use them 

• Non-mandatory advice – use the tools where they 

aid differentiation between the alternatives

Apply Energy Efficient Design (EED) principles adapted from IS 399

Challenge and Analyse Energy Efficiency

• Discuss and challenge the baseline – could it be more energy efficient?

• Reapply Inherent Safety/Sustainability Principles to energy services & equipment

Equipment to Deliver Energy Services

Process to Deliver Energy Services

Energy Service  Needed

Process
Equipment

Value Adding 
Process

Original process concept

Rest of 
process

Improved process concept

Rest of redesigned 
process

Use Environmental Optimisation Factor (EOF) to go beyond simple mass intensity metrics 
by incorporating environmental risk and exposure considerations into a single value that 
can be targeted for reduction during process development.

sm, wm, p = mass or mass flow of input, waste or product

Weighting factors w are derived for the n component streams from a 
brief environmental risk assessment considering (as a minimum)

• Ecotoxicity severity and likelihood (aquatic, terrestrial, persistence);

• Raw material footprint (e.g., renewability, scarcity, environmental 
impact of raw material extraction);

• Production footprint (e.g., energy intensity, transport). 

• Mark-up PDD with Technical Risk Factor Prompts and Impacts

• Identify hot-spots
Technical Risk Factors

1. Moving solids
2. Multiple interacting phases
3. Human engagement
4. Heat/energy introduction, removal or change
5. Sensitive (bio-)chemistry
6. Chemical incompatibility, unintended reactions, physical 

conditions
7. Extremes of specification
8. Time sensitivity

Impacts: Quality, Yield, Operability, Safety & Environment

Prioritise best route(s) amongst the alternatives on sustainability grounds 

• Weighted-sum method multi-criterion decision analysis (MCDA)

• Framework for Early-Stage Sustainability Assessment (FESSA)

• Facilitated process for consensus-based team assessment

• Reach agreement on importance of (sub-)criteria and set weights

• Score each alternative across each (sub-)criterion used

• Uncertainty in the inputs is reflected in uncertainty in the outcomes

Criterion Sub-criteria

C1

Technical 
Feasibility

C11

Innovation 
flexibility

C12

Enabling 
technology

C13

Will it work?
C14

Does it scale?

C15

Is the product fit for 
purpose?

C16

Of required 
purity?

C17

Adequately 
specified?

C18

Acceptable / 
manageable 
variability?

C2

Business Model

C21

Improves Net 
Present Value 

(NPV)

C22

Extends existing 
market share

C23

Opens access to 
new markets

C24

Improves time to 
commercialisation

C25

Resilient to existing / 
new competition

C26

Product 
flexibility

C27

Capacity 
flexibility

C28

Feedstock 
flexibility

C29

Resilient to 
Regulatory 

changes

C3

Environmental 
Impact

C31

Process safety

C32

Upstream 
supply chain is 

sustainable

C33

Downstream 
supply chain is 

sustainable

C34

Supply chain for 
other manufacturing 

resources is 
sustainable

C35

On-site 
manufacturing 
activities are 
sustainable

C36

Fate of assets at 
end of use

C37

Circularity

C38

Location 
flexibility

C38

Critical raw 
materials

C4

Supply Chain 
Feasibility

C41

Supply lead 
times

C42

Supplier 
stability

C43

Resource 
flexibility

C44

Customer lead times

C45

Availability of 
equipment, 

maintenance, 
support materials 

and services

C46

Routes for 
disposal of 

wastes

C5

Social impact

C51

Satisfies a 
societal desire, 

need or 
necessity

C52

Impact on 
equality

C53

How many 
people will be 
economically 

supported by the 
alternative?

C54

Contribution to 
societal knowledge

C55

Job creation

C56

Upskilling of 
workforce

C57

Improves 
working 

conditions

C58

Improves 
economic 
ecosystem

C59

Improves local 
business 

opportunities

Further Reading
CWA 18361:2026 Methodology for Early-Stage Sustainability Assessment and Efficient Energy by Design, full text available from 
https://www.cencenelec.eu/media/CEN-CENELEC/CWAs/RI/2026/cwa18361_2026.pdf
Henderson J.A. and Peeling R.H., A framework for early-stage sustainability assessment of innovation projects enabled by weighted sum multi-criteria decision analysis 
in the presence of uncertainty. Open Res. Eur. 2024 https://doi.org/10.12688/openreseurope.18195.1 
IS 399 Energy Efficient Design Management https://www.seai.ie/plan-your-energy-journey/for-your-business/standards/is-399-energy-efficient-design-management
Henderson, J.A., Peeling, R.H., Victor, B., Galvin, M., and laconangeli, T., Cutting Pharma’s Carbon Footprint: Reduced Emissions through Solvent Reuse 
https://doi.org/10.5281/zenodo.19955202 
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