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Sustainable Practice and Personal 
Care Products

Sustainable practice is increasingly 
being implemented across different 
industries. The vast industry dedicated 
to manufacturing personal care items 
(such as hair care products, fragrances, 
and cosmetics) is no exception. There is 
particular interest in the development of 
new processes and products with reduced 
environmental impact, and this is known 
as eco-innovation.

Many formulated personal care products 
end up ‘down-the-drain’ as wastewater due 
to being rinsed off, in the case of shampoo, 
for example. This means that the aquatic 
environment (rivers, lakes, oceans, and 
so on) and the water-dependent species, 
including fish, plants, and microorganisms 
that reside there, are vulnerable to 
potentially toxic and hazardous effects of 
end-of-life products.

Assessing Environmental Impact

To support eco-innovation, product 
designers need to be able to evaluate the 
environmental impact of their products. 

Two widely used techniques are ecological 
risk assessment and life cycle assessment. 
Critical to both is green chemistry, the 
field of chemical engineering focussed on 
eliminating (or at least reducing) the use 
and generation of hazardous substances. 

Ecological risk assessment is predominantly 
used for regulatory decision-making and 
by some governments to restrict the 
ingredients used in personal care products. 
When this happens, companies need to 
quickly reformulate their product or stop 
selling it altogether.

Life cycle assessment is the internationally 
standardised approach to assessing 
environmental impact. This comprehensive 
evaluation is time-consuming and resource-
intensive to complete but provides more 
detailed and broader insights into the 
potential ecological impacts of a product. 
As such, there is increasing pressure 
on companies to adopt this approach 
in their assessments of personal care 
products. In an effort to develop ‘greener’ 
product ranges, some companies have 
been proactive in ascertaining the end-
of-life impacts of all the ingredients in 

their products and not just fragrance 
compounds and active ingredients as 
typically undertaken.

The Need for a New Environmental 
Assessment Tool

Dr Ramez Labib and Dr Lisa Hoffman at 
Avon Products Inc. in the USA saw the 
need to be able to obtain comprehensive 
data via both ecological risk and life cycle 
assessment during product design to 
help companies minimise the potentially 
adverse environmental impacts. 

However, a major challenge to this is that 
personal care products are made from 
thousands of different ingredients and 
life cycle data are missing for many of 
these. Furthermore, at the early stages 
of the design process, assessments have 
to rely on what is known about the key 
chemical properties of the ingredients and 
foreseeable product use.

Dr Labib and Dr Hoffman worked with Dr 
Jennifer Saxe (EcoSafety & Sustainability 
Inc., USA) to develop a new environmental 
assessment tool incorporating components 
from both ecological risk assessment and 

EVALUATING THE 
ENVIRONMENTAL IMPACT 
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METHOD
Like many industries, the manufacture of personal care items such 
as beauty products is increasingly embracing sustainable practices. 
Dr Ramez Labib and Dr Lisa Hoffman at Avon Products Inc. in the 
USA have developed an eco-innovation ranking method to support 
the early stages of product design. Their semi-automated tool is 
unique in combining a wide range of measures from ecological risk 
assessment and life cycle assessment to comprehensively assess the 
environmental impact of products that end up as wastewater.
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for exposure and multiple impacts. The aim of this approach is to 
try to account for complex and unexpected ecosystem impacts 
that cannot be ascertained on the basis of the extant literature.

The Eco-Innovation Ranking Method

The semi-automated spreadsheet gathers and processes 
environmental impact data for ingredients and combines the 
data to produce a single rank value ranging from 1 (best) to 10 
(worst) for each ingredient. The tool allows end users to change 
potential impact indicators as science progresses and priorities 
change. The scientists illustrated the use of the model with ten 
shampoos and nine make-up products to confirm its ability to 
differentiate among formulas.

Application and Implications 

Although the scientists have focussed on personal care products, 
the eco-innovation ranking method can be applied to all down-
the-drain products. Importantly, the weighting factors can be 
readily altered to fit sustainability goals as they emerge and evolve. 

The eco-innovation ranking method is unique in combining 
to promote sustainability at the early product design stage 
approaches to support early stages of product design. This 
work will help companies to measure and achieve sustainability 
objectives, and contribute towards meeting the United Nations 
Sustainable Development Goals to more effectively manage 
chemicals throughout their lifecycle and minimise their adverse 
environmental impacts.

life cycle assessment to support the early design of down-the-drain 
products. A key aim was to help minimise the risk of new products 
being reformulated due to regulatory changes in the future. 

Selection of Measures: Potential Impact Indicators

The scientists started by reviewing the scientific literature 
and regulatory models in the public domain to ascertain the 
potential impact indicators currently available. They ensured 
their selection of measurements included all ecological risk and 
life cycle assessment scales that could feasibly be incorporated 
into the new tool.

The next step was to identify distinct substance classes requiring 
dedicated and specific environmental assessment. This was 
achieved by taking representative personal care products, such 
as shampoos and make-up, and examining the ingredients. The 
most common ingredient type was classed as ‘non-polymer 
organic substances’ used either individually or with other similar 
compounds, and was chosen by the scientists for the initial 
development of their tool.

The potential impact indicators selected by the researchers include 
the ecological toxicity during end-of-life exposures, the potential 
for ground-level photochemical ozone (smog) formation, direct 
greenhouse gas emissions from the use of the personal care 
product, and depletion of scarce mineral resources. The concept 
of ‘persistence’ was included as an independent potential impact 
indicator, although not technically an environmental impact, in 
line with the approach taken by Regulators as a proxy measure 
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