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How to measure the environmental impact of your NBS? 

Many nature-based solutions 
result in multiple co-benefits 
for health, the economy, society 
and the environment, and thus 
they can represent more efficient 
and cost-effective solutions than 
more traditional approaches. 
 

How to identify the 
environmental benefits of 
NBS? 

 
Are there any environmental 
trade-offs? How to identify 
and quantify these? 
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N4C Environmental Assessment Framework 
The N4C environmental assessment 
framework is a collection of different 
modelling and assessment methodologies 
including 
•  Urban metabolism for 

conceptualization of the NBS projects 
•  Life cycle assessment (LCA) for 

quantification of benefits and trade-offs 
•  Guidance on climate resilience 

assessment models for proper 
estimation of climate impacts 

•  Agent based modelling to reveal 
potential links between NBS projects 
and policy making 

•  A dynamic assessment methodology 
developed to support temporal 
application fo the environmental 
assessment framework.  
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Urban flow and life cycle indicators  

Urban flow indicators:  
 
Determined in the form of 
headline indicators for 
various NBS projects to be 
quantified by analysis of 
urban nexus.  
 
A streamlined urban 
metabolism approach is 
adopted to determine the 
system boundaries for urban 
flow indicator assessment.  

Life cycle indicators:  
 
Determined by application of 
life cycle assessment (LCA) 
methodology.  
 
Common system boundaries 
are used for both urban flow 
and life cycle indicators.  
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Urban flow indicators 

•  Environmental benefits and trade-offs are identified 
for different NBS projects 

•  List of relevant urban processes and nexus are also 
determined 

•  Headline indicators for each NBS is selected 
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Life cycle assessment for NBS 

Complementary detailed LCA specifically adapted to 
the requirements of a particular NBS case study 
(external service to the platform) 
 
o  Environmental assessment  

 methodology based on life cycle  
 thinking 

o  Generic Life Cycle Inventories  
 for NBS based on expertise and  
 literature 

o  LCI modelling of NBS – links with urban 
metabolism system boundaries 

o  Life cycle impact assessment for the NBS 
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Climate resilience assessment 

Decision support guidelines have been created 
with the aim of helping the municipalities in 
identifying and deciding between all the existing 
methods and tools to analyze the climate resiliency 
of cities and the NBS 
 
Tools with high applicability potential identified 

Different climate resilience 
assessment methologies 
surveyed considering links with 
NBS (factsheets prepared for 
each methodology) 
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Dynamic environmental assessment of NBS 

Cities are always transforming... 
 
Dynamic assessment, supported by continuous 
monitoring, will help to change from reactive to pro-
active evaluation and action building of the urban 
landscape transformation 
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Agent Based Modelling to provide higher policy relevance 

Urban Heatwave Mortality 
Reduction 

ABM can provide insights for NBS yet the direct link to policy making 
and planning needs further evolution/ Agent-Based-Modelling can help to 

understand upscaling of NBS solutions to 
larger areas of the city for particular 
challenges (heat-waves, flooding) and 
particular needs (socio-economics/well-
being) . 
 

The isolation of particular parameters and 
the flexibility to change them and see how it 
affects the results delivers critical insights. 
Especially, to identify particular benchmarks 
that could be requested from NBS in 
procurement/projects. 

     Why Agent Based Modelling? 

Need	to	track	
people	&	their	
behaviour	over	

time	

People	are	
different	
resulting	in	
various	

behaviours	

Learning	from	
the	past	is	
relevant	

Spatial	
information	
and	impacts	
are	critical	

Networks	
between	

people	need	to	
be	studied	

Improved toolkits and integration of experts within the 
policy domain is needed for ABM to be useful within policy-
making for NBS, given the challenges today in building such 
models and interpreting the results usefully.  
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Common Environmental Assessment Tool 

EPESUS		
(Material	Flow	Analysis=MFA)	

S-LCA	
(Simplified	Life	Cycle	Assessment)	

q  Annual	CO2	Sequestration	
q  Avoided	GHG	Emissions	
q  Energy	Efficiency	
q  Food	Production	Variability	
q  Raw	Material	Efficiency	
q  Other	Relevant	Indicators	

q  Midpoint	Impact	Categories	
q  Endpoint	Impact	Categories	
	

6	Simple	Steps		

Assessment	Path	for	NBS	
Environmental	Performance	

Evaluation	

presented	by	



This	project	has	received	funding	from	the	European	Union’s	Horizon	2020	research	and	innovation	programme	under	grant	agreement	No	730468	

Common Environmental Assessment Tool Steps 

Step-1:	Select	NBS	Model	

Step-3:	Choose	NBS	location	
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Common Environmental Assessment Tool Steps 

Yellow	box=MFA	based	indicators	
Orange	box=S-LCA	impact	categories	
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Common Environmental Assessment Tool Steps 
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Common Environmental Assessment Tool Results Page 
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Common Environmental Assessment Tool Results Page 
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Step-1:	Express	your	interest	
by	answering	9	questions	

Step-3:	Viewing	forms	with	more	
information	about	preselected	methods	

1	

2	

3	

4	

		Do	you	want	to	assess	climate	trends	that	could	affect	your	city?	

Which	kind	of	threats/impacts	do	you	want	to	consider?	

Which	strategy	do	you	want	to	implement?	

Which	kind	of	outputs	do	you	want	to	obtain?	

5	 Which	indicators	do	you	want	to	take	into	account?	

6	

9	

8	

7	 Are	you	interested	in	specific	NBS?	

Availability	

Budget	

At	what	scale	do	you	want	to	work?	

Des ign	Bui lder

Des ignBui lder	i s 	a 	software		tool 	used		for	energy,	carbon,	l ighting	and	
comfort	measurement	and	control .	It	a ims 	at	providing	high	qual i ty,	
comfortable	bui ldings 	that	a lso	comply	with	bui lding	regulations ,	
minimise	upfront	costs 	to	the	cl ient,	optimise	on-going	energy	costs 	
and	reduce	environmental 	impact.	It	combines 	advanced	energy	
s imulation	with	the	fastest	model l ing	technology,	which	enables 	to	
include	green	solutions 	(e.g.	green	roofs ),	to	support	in	the	estimation	
of	energy	demand	and	consumption	based	on	external 	temperatures 	
and	on	des i red	internal 	thermal 	comfort.

IVAVIA	(Impact	and	Vulnerabi l i ty	Analys is 	
of	Vi ta l 	Infrastructure	and	bui l t-up	Areas)

Impact	and	Vulnerabi l i ty	Analys is 	of	Vi ta l 	Infrastructure	and	bui l t-up	
Areas 	(IVAVIA)	i s 	a 	ri sk	analys is 	methodology	(in	the	SoA	is 	defined	as 	
tool )	that	helps 	ci ties 	in	understanding	cause-effect	relationships 	of	
cl imate	change,	identi fying	geographica l 	ri sk	and	vulnerabi l i ty	
hotspots ,	assess ing	the	demographic,	economic	and	loca l 	impact	of	
cl imate	change	now	and	for	the	future.	Green	infrastructure	i s 	one	of	
the	factors 	that	determines 	coping	capaci ty	and	thus 	affects 	
vulnerabi l i ty.

PLINIVS	models

PLINIVS	models 	are	the	models 	developed	by	PLINIVS	Study	Centre	of	
Univers i ty	of	Naples 	Federico	II 	for	di fferent	purposes 	under	various 	
s tudies .	Main	models 	and	tools 	focus 	on	seismic,	volcanic,	lands l ide	
impact	s imulations 	and	economic	impacts 	of	natura l 	hazards .	It	a l lows 	
risk	assessment	and	decis ion	support.

Soi l 	and	Water	Assessment	Tool 	(SWAT)

SWAT	(Soi l 	and	Water	Management	Tool )	i s 	a 	smal l 	watershed	to	river	
bas in-sca le	model 	to	s imulate	the	qual i ty	and	quanti ty	of	surface	and	
ground	water	and	predict	the	environmental 	impact	of	land	use,	land	
management	practices 	and	cl imate	change.	SWAT	is 	widely	used	in	
assess ing	soi l 	eros ion	prevention	and	control ,	non-point	source	
pol lution	control 	and	regional 	management	in	watersheds .

US	EPA	Storm	Water	Management	Model 	
(SWMM)

EPA’s 	Stormwater	Management	Model 	(SWMM)	is 	used	for	s ingle	event	
or	long-term	s imulations 	of	water	runoff	and	qual i ty	in	primari ly	urban	
areas .	

Rayman

Rayman	is 	developed	to	ca lculate	short	wave	and	long	wave	radiation	
fluxes 	affecting	the	human	body.	The	model 	cons iders 	complex	
bui lding	s tructures 	and	the	clouds 	and	is 	sui table	for	the	analys is 	of	
the	effect	of	various 	planning	scenarios 	on	thermal 	comfort	in	di fferent	
micro	to	regional 	sca les .

Decision support guidelines for climate resilient cities and NBS 
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Thank you for your attention! 

Visit our website:  http://www.nature4cities.eu/ 
 
And follow us on the social medias: 
	
	


