
 
Sustainable design of civil engineering works – opportunity and threat for geosynthetics 

 
 

Tom Sangster Downley Consultants Ltd, Switzerland/UK 

 
 
Keywords:  sustainability; carbon; microplastics; design; water resources

For many decades design of earthworks and 
related structures has been based solely on 
structural and hydraulic considerations, possibly 
also on durability. Designers have been slow to 
change from established practice and this has 
slowed the development and growth in the use of 
geosynthetics. Now designers must also consider 
sustainability when designing and this is forcing 
them to change. 

Global warming due to carbon emissions is the 
single largest threat to the environment and to 
humanity. So at first sight this is all opportunity; 
works based on geosynthetics have significantly 
lower carbon footprint than those using traditional 
materials. But the great majority of geosynthetics 
are made from polymers, and microplastics is also 
an important consideration in sustainability. 
Geosynthetics are an easy target and this 
constitutes a threat to the sector if blanket bans 
on the use of plastics in civil engineering works, 
for example in contact with flowing water, are 
imposed. This is already happening in Europe. 
And the questions around PFAS must be 
answered. 

It is clear that there is an increasing need in all 
regions of the world for new infrastructure, 
especially in water management, to deal with the 

already present effects of global warming; more 
frequent and more severe wet weather events as 
well as prolonged droughts and severe water 
shortages. Water resources must be managed 
intelligently and not squandered. To square this 
circle is critical for the future of the planet and of 
humanity.   

We inside the sector know that the carbon 
footprint reductions are significant when these 
works are executed using geosynthetics. Similarly 
an objective investigation indicates that there is a 
significant reduction in microplastics. It is 
incumbent upon the industry and the 
knowledgeable designers to ensure that these 
benefits are not lost in the argument over 
microplastics and PFAS or due to inertia among 
designers, specifiers and governments.  

This paper will examine the effect on designers 
of including sustainability as a central driver of 
their designs and solutions and the opportunities 
and threats this creates for geosynthetics. In 
addition it will consider how the geosynthetics 
sector can work with designers and legislators to 
ensure that the undoubted benefits of 
geosynthetics-based solutions in critical 
infrastructure are realised.
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