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Granta’s Materials background

• Granta’s history
• Founded in 1994(in korea 2008)
• Professor Mike Ashby, University of Cambridge
• Technology firsts include

} Materials selection technology (Ashby charts, performance 
indices, cost per unit of function…)

} Integrated materials data management for the full materials 
data lifecycle (with the MDMC)

} Software-based teaching of materials engineering

• Ownership
} Founders & employees
} University of Cambridge
} ASM International – the world’s largest professional society 

for materials engineers (~40,000 members)



The materials information technology experts



Granta’s Materials background
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Partnership with customers



Drivers for Uni(Eco) Design of company today

• 환경규제준수

• 혁신과성장

• 고객과관련이해관계보고

• 소재및자원의가용성

• Cost
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Project Funding Trends by Commitment and 
Expenditure of Lifecycle Cost (LCC) 

 

From:  H. P. Barringer & D. P. Weber (1996) “Lifecycle Cost Tutorial”

85% of life 
cycle costs and 
environmental 
impact is built-
into products 
during design



Recognising low data precision
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Restricted Substances



Restricted Substances - Introduction

• A wave of hazardous/restricted substances regulations:
• COSHH, WEEE/RoHS, Seveso, REACH, …
• 30 different regulations in Granta’s database (so far)
• EU, UK, USA
• Regulations are continuously evolving

• Failing to keep up has $$$ implications:
• Extensive “fire-fighting” assessments at very short notice
• Failure to get products approved

} Expensive late-stage modifications or materials substitutions

• High clean-up costs

• REACH – major business implications for many 
industries



Restricted Substances Reference Database

• Europe
• EC Regulation 2037/2000 (Ozone 

Depletion)
• EU Directive 1996/82/EC (Seveso II)- EU 

Directive 2003/105/EC
• EU Directive 1999/13/EC (Solvent 

Emissions Directive - VOC)- Directive 
2004/42/EC

• EU Directive 2000/53/EC (ELV)
• EU Directive 2002/95/EC (RoHS)
• EU Directive 2002/96/EC (WEEE)
• EU Directive 2005/32/EC (EuP)
• EU Proposed Directive COM2004(320)
• ASD/SAE-STAN 9536
• REACH

•- Annex XIV - Authorisation List
•- Annex XV - SVHCs
•- Annex XVII – Restrictions
•- EINECS list
•- ELINCS list
•- Pre-registration
•- Registry of intentions
- Candidate List

• USA
• Clean Air Act (CAA)

• - Ozone-Depleting Substances Pro
• - US Air Toxics Regulations (NESHAP) 

• CERCLA/SARA/EPCRA
• - EPCRA, Section 302, EHS TPQ
• - EPCRA, Section 313 TRI
• - EPCRA, Section 304, EHS RQ

• National Toxicology Programm (NTP) -
Report on Carcinogens (RoC)

• National Waste Minimization Program -
Priority Chemicals

• Persistent Organic Pollutants List (POP)
• Severely restricted pesticides, Prior 

Informed Consent (PIC)
• US Department of Homeland Security 

(DHS) - Chemicals of Concern (CoC)
• US EPA 33/50 Program (EPA 17 materials)

• Asia
• China RoHS



The important questions

Critical business questions:
What restricted/hazardous substances are used in your products?

Either in materials, or in their processing?
What current legislation on restricted substances affects your products?

In your country?  Abroad?
What future legislation will affect your products?

Associated information questions:
What are all the materials that all your products are made from?
What processes are used to manufacture and maintain each component?
What restricted substances are used in each material and/or process?

è What materials information technology solution 
is needed to answer these questions?



Restricted
Substances

Inside the Restricted Substances Database

10만개
소재정보

소재공정별

정보

국제환경법규규제물질정보



Contents of the Restricted Substances table

• General Information:
Reference No (CAS and 
EINECS), Formulas, 
Synonyms & Trademarks, 
Color and Smell, Last 
Update

• EH&S: Environmental, 
Health and Safety Impacts

• Uses: Typical process & 
use

• Alternative substances:
Information on possible 
alternative substances

• Sources: Web sites and 
book references



Key Issue: Material-Product Linkage

Articles

Materials Processes

Eco Design:
• REACH reports
• End-of-life policy
• Eco Audit
• …

Most aspects of Eco Design require information about 
articles, materials and processes, simultaneously.

In engineering enterprises, information about products 
is stored in a BoM in a CAD, PLM or ERP system



REACH Article 33:  Any supplier of an 
article containing substances of very high 
concern (SVHC) has to provide the 
recipient of the article with the minimum 
amount of information required to allow safe 
use of the article (within 45 days of request)

Articles Restricted
Substances

Materials

End of life 
policy for 
components

End of life 
policy for 
components

REACH 
Article 33 
Report

Example - REACH Article 33 Compliance

Generating Article 33 
reports on existing 
products quickly = $$$

Generating prototype 
Article 33 reports at the 
design stage and avoiding 
REACH issues altogether 
= $$$$$$$$$ !

CAD/PLM Materials info system





Dynamic EH&S Rating

Substance Y
banned

Legislation
EPA
REACH 
California
China RoHS 
…
…
…

User-specified
Regulations

Submarine
Surface
Manned Space
…

Material X
banned

regulated

regulated

banned
Phased out



Source of Restricted Substance

Materials
banned - Mat 1:

Mat 2:
Mat 3:

Substances
Chem 1 - banned
Chem 2
Chem 3
Chem 4
Chem 5 – phased out
Chem 6
Chem  7
Chem 8 - regulated
…
…

User-specified
Substances

Chem XX1 - banned
Chem XX2
Chem XX3
…
…

incorporated

waste

off-gas

process



Report Concept



Template process for
Substance Declarations from Suppliers

E.g. SAE A9535 Excel template (partial or full declaration for 
materials and bought-in Components):
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Eco Auditing and Eco Optimization 
in new product development



Objective

• Provide a Tool to enable Designers to assess the 
Environmental Impact of a product during the 
Design process
• Minimize environmental impact
• Trade-off environmental impact vs cost and performance
• Comply with legislation (EuP, REACH…)



The material lifecycle



Eco-data

Full LCA time consuming, expensive and requires great detail –and 
even then is subject to uncertainty

What is a designer supposed to do with these numbers?



Eco-auditing – the idea

Product or 
Product Design



Eco-auditing – in practice



The Eco Audit software tool



Validation – a hair dryer (an EuP)



Typical output



Target the phase(s) that matter



Case Study: Packaging 1
Packaging performs at least 5 functions :

Protection: packaging extends product life by protecting foodstuffs and
controlling the atmosphere that surrounds them

 
Security: tamper-proof packaging protects the consumer.

Information: pack information identifies the product, its sell-by date (if
it has one) and gives instructions for use.

 
Affiliation: brands are defined by their packaging.

Presentation: packaging “presents” the product in much the same way
that clothing presents the wearer.



Case Study: Packaging

• Are the embodied energies and CO2 footprints of Biopolymers less than those
of conventional plastics?

• Watch the video tutorial on plotting charts and make bar charts of embodied
energy and CO2 footprint to find out.

• Which polymers are Biopolymers can be found by searching on that term.

Answer.
• A search on “Biopolymer” delivers the 5 materials listed below.
• The plot of embodied energies for polymers shows that the first four have

lower embodied energies than any other polymer or elastomers.
• The equivalent chart of carbon footprint, below, reveals that CO2 release

associated with their production is at the lower end of that for polymers – it is
about the same as that polyethylene or PVC on a per Kg basis.

Question.

• Natural rubber
• Polylactide
• Polyhydroxyalkanoates (PHA, PHB)
• Starch-based thermoplastics (TPS)
• Cellulose polymers (CA)



Case Study: Packaging Material Chart



Case Study: Packaging 2
• The table shows the mass of material it takes to produce various

types of containers possible for holding a drink.
• Which material consumes the least embodied energy per litre or

drink? Use the embodied energy values in CES Edupack DB.

• How does the ranking change if the contribution of recycling is
included? To do so, multiply the energy per liter you just calculated,
by the factor



Case Study: Packaging 2



Case Study: Packaging 2(Metal)



Case Study: Packaging 2(All)
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The selection
l Carbon steel

l Cast iron

l Wood

l Stone/brick

l Concrete

The selection
l Carbon steel

l Cast iron

l Wood
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l Concrete



Case Study: Packaging 3



Case Study: Packaging 3
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