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Classification	of	biodiversity	impact	assessment	approaches*

Crenna, E., Marques, A., La Notte, A. & Sala, S. (2020). Biodiversity Assessment of Value Chains: State of the Art and Emerging Challenges. 
Environmental Science & Technology, 54(16), 9715-9728. https://doi.org/10.1021/acs.est.9b05153

*

Case	study



Coherency	between	the	choice	of	reference	land	use	and	biodiversity	footprint*

AIM Reference	land	use

• Effects	of	land	use Potential	natural	regeneration

• Effects	of	changed	land	use Business	as	usual	/	projected	future

• Comparing	the	ecosystem	value	of	
the	studied	land	use	with	policy	
target

Historic	baseline

Soimakallo et	al	(2025).	Choosing	reference	land	use	for	carbon	and	biodiversity	footprints.	
The	Int.	J.	of	Life	Cycle	Assessment	(2025)	30:54-65.	https://doi.org/10.1007/s11367-024-02372-0		

*



Spatial	resolution	

• Localities	may	have	different	background	levels	of	biodiversity

• Localities	may	differ	in	the	proportion	of	threatened	or	endemic	species	they	harbour

• Localities	may	have	very	different	productivity	(and	thereby	occupied	area	needed	
per	unit	produced	biobased	product,	e.g.	biofuel)	



Biodiversity	impact	assessment	methods	

Significant	number	of	impact	assessment	methods	that	are	in	use	or	proposed	in	the	LCA,	having	
different	approaches*:

• Pressure	from	land	use,	climate	change,	toxicity,	invasive	species,	fragmentation	of	ecosystems
• Differences	in	reference	stage
• Data	from	literature,	databases,	maps,	ecological	surveys
• Differences	in	land	use	classes	and	land	use	intensities
• Differences	in	biodiversity	impact	metrics	(e.g.	Essential	Biodiversity	Variables,	EBV)	such	as	genetic	

composition,	species	population,	species	traits,	community	composition,	ecosystem	functioning,	
ecosystem	structure
=	no	single	method	is	able	to	simultaneously	capture	the	variety	of	pressures	on	biodiversity,	
ecosystems,	and	taxonomic	groups

>	Due	to	the	sparsity	of	biodiversity	data,	indirect	biodiversity	indicators	is	often	utilised	instead!	

Damiani	et	al	(2023).	Critical	review	of	methods	and	models	for	biodiversity	impact	assessment	and	their	applicability	in	the
LCA	context.	Environmental	Impact	Assessment	Review	(2023)	101:107134.	https://doi.org/10.1016/sj.eiar.2023.107134		

*



Case	study	by	Anton	Kvarnbäck,	2024*

Kvarnbäck A. (2024). Biodiversity impact assessment of logging residue removal – Applying the Biodiversity Potential Method to Kraftringen’s logging residue fuel. 
Master thesis, Environmental and Energy Systems Studies, Lund University, Sweden.

*



The	Biodiversity	Value	Increment	(BVI)	method	by	Lindner	et	al.	(2021)*

Lindner, J. P., Eberle, U., Knuepffer, E. & Coelho, C. R. V. (2021). Moving beyond land use intensity types:
Assessing biodiversity impacts using fuzzy thinking. The International Journal of Life Cycle Assessment,
26(7), 1338–1356. https://doi.org/10.1007/s11367-021-01899-w

*

• Reference	state:	Maximum	biodiversity	quality	potential	of	the	land	
(natural	state)

• Land	use	impact:	Reduced	biodiversity	quality	from	intervention	
(occupation	impact)

• Based	on	the	Biodiversity	Indicators	approach	(and	not	the	Species	
Richness	approach)



(Kvarnbäck,	2024)

Indicators:
• Old	trees
• Species	diversity
• Exotic	species
• Dead	wood	

(different
diameters)

• Residue	removal



Coarse and fine tops and branches

Logging	residues	from	deciduous	trees Logging	residues	from	spruce

(Photo:	A.	Kvarnbäck)



Step 1: Maximum and actual biodiversity quality potential in 
existing forests and forest stands   

(Kvarnbäck,	2024) (7	forest	properties	including	12	forest	stands)



Step 2: Changes in biodiversity quality potential from 
logging residue removal 

(Kvarnbäck,	2024)



Step 3: Recalculation to a functional unit (kWh district heat)

(Kvarnbäck,	2024)





Some critical aspects 

• Spatial scale (geographical system boundaries)

• Data availability (e.g. remote sensing technologies)

• Validation of biodiversity indicators (verifying species richness)

• Allocation approaches (by-products along the value chain) 

• Reference land use (different services / products)



Conclusions

• Despite the complexity and variety in approaches applied, using quantitative 
tools such as LCA  brings an opportunity to companies (and policy makers) to 
better understand the potential biodiversity performance of various biomass 
supply chains, leading to increased knowledge and awareness, and thereby also 
increased possibilities of improvements.

• The ongoing development of improved biodiversity impact models and collection 
of life cycle inventory data, e.g. based on appropriate biodiversity indicators and 
remote sensing methodologies, will open up for increasingly practical 
assessments.      




