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Resilience: Examples 

Wikipedia 
Icons8 

Ecological resilience: The capacity of an ecosystem to 

recover from perturbations 

Organizational and psyscholgical resilience: The ability 

of a system/society or individual to withstand changes 

in its environment and still function 

Resilience in engineering and construction: the ability 

of buildings and infrastructure to absorb assaults 

without suffering complete failure (example elastic 

bevahiour of a structure) 



Sustainability: A point of view rather than a rigid concept 

Wikipedia 
Icons8 

“Sustainability means meeting our own needs without 

compromising the ability of future generations to meet 

their own needs” (Brundtlandt report – 1987). 

 

“the property of being environmentally sustainable; the 

degree to which a process or enterprise is able to be 

maintained or continued while avoiding the long-term 

depletion of natural resources“ (Oxford Dictionary) 

 

“ Sustain – ability: The ability to sustain life of mankind 

on earth (philosophical or ethical concept) “ 

 

 

Fair use of natural 

ressources 

Society / Human Kind 

Ethics  

Economic prosperity / 

welfare 



Sustainable development – concept of the 3 circles 

Wikipedia 
Icons8 

Fair use of natural 
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Society / Human Kind 

Ethics  

Economic prosperity / 
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By Nicoguaro - Own work, CC BY 4.0, https://commons.wikimedia.org/w/index.php?curid=133413030 
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Strategic framework for companies and organizations 

Companies and organisation are 

encouraged to set own strategic goals 

by chosing 1 or more SDGs in their 

environmental strategy.   

 

In general, companies are adopting a 

action plans to reduce greenhouse gaz 

emmissions by 2030 and 2050. 



Action plans: Example Transport for Wales 

https://www.tfw.wales 



Action plans: Example Transport for Wales 

https://www.tfw.wales 



Challenge in 2024: How do we include sustainable 
development in environmental engineering, in our 
projects? 

Wallpaperaccess.com 



1. Accounting of carbon emissions  
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1. Accounting of carbon emissions 

Corporate  
carbon footprints 
 
 Product  
carbon footprints 
 

Climate related  
risk assessments 
 

In 2021, UK has become the first G20 country to make it mandatory for 

Britain‘s large business‘ to disclose their climate related risks 

www.gov.uk 



1. Accounting of carbon emissions 

Scope 1:  
direct emissions 

Scope 2:  
purchased power  
for own use 

Scope 3:  
All other emissions 
Related to supply chain 

Standard: GHG 
(greenhouse gas protocol) 

Using data bases for carbon emissions 

 



2. Set reduction goals over time 
 

Corporate  
reduction goals 
 
 Product  
reduction goals 
 

Country reduction  
goals 
 
e.g. „Net zero by 2050“  

Reduce, substitue, compensate 
 



Increasing demand of low carbon material in construction 
 



Example low carbon material in slope stabilization: 
TECCO System – High tensile steel wire mesh(2022) 

Geobrugg AG 



Product carbon footprint:  
High tensile steel wire mesh TECCO for slope stabilization (2022) 

Important: Create a comparable frame 



Product carbon footprint:  
High tensile steel wire mesh TECCO for slope stabilization (2022) 



Product carbon footprint: 
High tensile steel wire mesh TECCO for slope stabilization (2022) 

Generic value for carbon footprint TECCO G65/3, Supercoating:  5.2 [kg CO2 e /m2] 

  

- includes raw material supply, transport and manufacturing of 
TECCO mesh, spike plates and clips T3 

- cradle to gate warehouse UK (Hough, Crewe CW2 5NQ) 
- Does NOT include rod anchors and grout (sourced locally) 
- Does NOT include installation of the TECCO system on the slope 

 

 

Net only:  
2.4 kg CO2 e /m2 



Example low carbon material in shore protection 
TECCO cell system (2022) 

Georesources.net 



Example low carbon material in shore protection 
TECCO cell system (2022) 

Georesources.net 



Product carbon footprint: 
TECCO cell 

Georesources.net 



Recommendations: 
 
 Look out for low carbon alternatives when planning 

constructions. 
 

 Ask your supplier for an environmental product declaration 
(EPD) of their product. 
 

 Ask whether carbon accounting has been independently 
carried out.  
 

 Check whether other products considered use the same 
frame („do not compare apples and oranges“) 

 



Example: Environmental monitoring 
 

 Detection of impacts on 

fences (rockfall, debris 

flow etc.) 

 Dashboard on mobile 

app 

Monitoring of systems 24/7 
 

 

Denk M., Schultes S. (2023): Geobrugg GUARD Use Guide.  

Remote Monitoring for flexible Protection Systems. Geobrugg AG (Editor).  



Example: Eden Project, Cornwall UK  

(hybrid of conventional and nature based solutions) 

 Renaturation of a 

quarry 

 Since 2001 

 Botanical Garden 

 Important tourist  

attraction in Cornwall 

 Focus on 

environmental 

education 
 

 The Eden project 



Example: Eden Project, Cornwall UK  

(hybrid of conventional and nature based solutions) 

Combination of 
conventional and nature 
based solutions for slope 
stabilizations (nettings, 
drainage systems, plants). 

 Long term experience 

 Local outcrops and repairs 
necessary 
(e.g. Dec. 2020) 
  
 

 
Cornwall Live 


