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Sustainability

The widely recognised definition is: 

“Sustainable development is development that meets 

the needs of the present without compromising the 

ability of future generations to meet their own needs” *

*Brundtland Report commissioned by United Nations 1987

COP 21 consensus is that the world need to reduce 

carbon emissions by ca 50% by 2050 and eliminate, 

or significantly reduce, our reliance on fossil fuels by 

the end of the century
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Greenhouse Gas Emissions: best approach

Economic or Technology driven

Experts including Nobel laureate Joseph Stiglitz and 

former World Bank chief economist Nicholas Stern said 

governments needed to move quickly to tackle polluting 

industries with a tax on carbon dioxide at $40-$80 per 

tonne by 2020.

The call for action will sting European leaders, who 

have presided over a carbon trading scheme since 

2005 that currently charges major polluters just €6 

(£5.20) for every tonne of carbon they release into the 

atmosphere.

Sky-high carbon tax needed to avoid climate catastrophe, say experts (Philip Inman, The Guardian, 29 May 2017)
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Technology pathway to GHG reduction 

(namely CO2)

Technology shall lead the way to find solutions….

✓ Adherence to the 12 Principles of Green Chemistry

▪ Product Design & Process Design

▪ Intrinsic Sustainability

✓ Delivering new and improved ingredients with lower 

environmental footprint

▪ Extrinsic Sustainability(in-use) 

▪ Same in-use performance 

✓ Increased use of renewable sustainable raw materials 
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Why Bio-based? 

All crops absorb CO2 during growth 

and release it after harvest.

The use of fossil fuels raises 

serious environmental concerns. 

The burning of fossil fuels produces 

around 21.3 billion tonnes of carbon 

dioxide (CO2) per year, but it is 

estimated that natural processes 

can only absorb about half of that 

amount, so there is a net increase 

of 10.65 billion tonnes of 

atmospheric carbon dioxide per 

year 
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Twelve Principles of Green Chemistry
P. T. Anastas and J. C. Warner, Green Chemistry ; Theory and Practice, Oxford University Press, Oxford, 1998

1. Prevent waste generation

2. Atom economy

3. Safer chemical synthesis

4. Minimise toxicity by molecular design

5. Safer solvents & auxiliaries

6. Design for energy efficiency

7. Renewable feedstocks

8. Avoid derivatives by reducing steps

9. Prefer catalytic processes

10. Design for degradation

11. Real-time pollution monitoring

12. Safer processes for accident prevention

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjJwJjMmJLPAhXCWxoKHRKOBq8QjRwIBw&url=http://www.compoundchem.com/2015/09/24/green-chemistry/&psig=AFQjCNFaExVNYwDpTL-U_4xLXEwERnZbnA&ust=1474057057098758
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Twelve Principles of Green Chemistry
P. T. Anastas and J. C. Warner, Green Chemistry ; Theory and Practice, Oxford University Press, Oxford, 1998

Although the Twelve Principles of Green 

Chemistry are nearly 20 years old (1998), they 

have become much more referenced in the last 

few years. I note that customers, particularly in 

Personal Care, are adopting them.  

(Chris Sayner, VP, Sustainability, Croda Plc)

✓ Croda started scoring their newly developed 

chemicals back in 2008

✓ The assessment of several criteria rely on 

subjective assessment or databases

✓ Some like waste generation, renewable raw 

mats, real-time monitoring have objective 

standards, parameters or methodologies  

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjJwJjMmJLPAhXCWxoKHRKOBq8QjRwIBw&url=http://www.compoundchem.com/2015/09/24/green-chemistry/&psig=AFQjCNFaExVNYwDpTL-U_4xLXEwERnZbnA&ust=1474057057098758
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Adherence to the 12 Principles of Green Chemistry
Case 1: enzymatic synthesis of APG to oligomeric APG  

“Alkylpolyglycosides”- APG

Oligomeric alkylglycoside

Enzymatic 

synthesis, using 

renewable raw 

materials

✓ Catalysed process

✓ Renewable raw mats

✓ Atom economy

✓ Lower carbon footprint

✓ Lower energy demand

✓ Safer chemicals
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Splitting Concentration

Fats and oils Crude glycerine to refinery

Steam 

(1,400,000 m3/y natural gas)
Water & Steam

Feedstock for speciality 

chemicals Water to effluent

Glycerinewater

New process: biotechnology, anaerobic digestion to biogas

Anaerobic 

Digestion

Water and sludge to effluent

Biogas  

(2,500,000 m3/y natural gas)

Adherence to the 12 Principles of Green Chemistry
Case 2: glycerin production and energy consumption

✓ Prevent waste 

generation

✓ Catalysed process

✓ Renewable raw mats

✓ Minimise the number 

of steps

✓ Lower carbon 

footprint

✓ Lower energy 

demand

✓ Eliminate solvent
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Delivering new and improved ingredients with lower 

environmental footprint
Case 3: bio ethylene and bio surfactants from ethanol

Naphtha/ Natural gas

Biomass

Bio

Ethylene

Surfactants

Olefins

Bio

Ethanol

Ethylene

Oxide

+O2

-H2O

Ethylene

▪ EO is primarily derived from petrochemical 

sources that are not renewable

▪ Creates a limitation on the bio-based 

content of these non-ionic surfactants

▪ Even with natural sourced fatty alcohol, the 

renewable content is limited

Example

- Natural C12 alcohol with 6 moles of 

EO

- 12 bio-based carbon atoms, 12 

synthetic

- 50% bio-based content (count 

carbon only) 
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Use of renewable sustainable raw materials 
Case 4: sustainable palm oil sourcing

✓ Being bio-based or renewable

does not necessarily translate into 

sustainable

✓ Agricultural practices, forest 

management techniques, energy 

used in the process, process 

agents: they all matter

✓ Certification of origin and 

sustainability credentials in the 

base feedstock crosses through 

the value chain

✓ RSPO

CSPO Mass Balance Certification
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Croda Latest Financials

Innovation driving profit 

growth in 2016

Sales: £1,243.6m +15.0%

Sales growth in constant 

currency: 3.1%

NPP sales as a % of Group 

sales: 27.4%

Adjusted operating profit: 

£298.2m +12.9%
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Where we operate

36 Countries

67 Operating Sites

4,273 Employees
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