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Summary:
The supplementary information provides supplementary methods detailing the steps of the development of the BIOVALENT database as well as additional details to calculate the results presented in the main manuscript.

 
Supplementary Methods

STEP1: Choose organizational activities to be assessed
A key question in the initiation of footprint assessments, and in life cycle assessment (LCA) in general, is how the system boundaries of the assessment should be defined, i.e. goal and scope definition in the LCA nomenclature (Hellweg & Milà i Canals, 2014). Deciding the system boundaries of the assessment without prior knowledge on the relative importance of the environmental impacts of the organization’s operations may be difficult. Still, if organizations are to make preliminary footprint assessments, they will have to decide which activities they are looking to assess.

We argue that any footprint assessment is preceded by decisions where the focus points of the assessment need to be chosen. Ideally, the financial accounts of the organization cover majority of the operations and can be used to identify focus points of the assessment. Nevertheless, important limitations remain. For example, some activities of the organization may have better data availability while other activities may have less developed data, and as such could be left out of the assessment. This can lead to bias and incomplete footprint assessments. On the other hand, the framework and footprint assessment in general should be seen as an iterative process where data and results are constantly scrutinized once methodologies improve and data about new issues become available.

STEP 2: Assess the amount of the drivers of biodiversity loss caused by the activities
The direct drivers of biodiversity loss can be estimated with two different methods: measurement and modelling. Measuring the direct drivers of biodiversity loss means that an organization would directly collect data on, for example, how much certain type of land is used due to the production of goods they purchase or how many kilograms of pollutants are emitted when the electricity they use is produced. While direct measurement of impacts can be more accurate, it can be challenging in many cases, especially when assessing the environmental impacts of value chains, where the original producer of the impact can be located far from the consumer of the goods and services produced (Lenzen et al., 2012; Marques et al., 2019; Wiebe & Wilcove, 2025). Modelling on the other hand uses synthesized data and mathematical models to estimate the response of, for example different species to different drivers of biodiversity loss. For example, land use biodiversity impacts can be estimated by species-area relationship models (Chaudhary & Brooks, 2018), which can further be connected with organizational activity data to estimate the amount of biodiversity impacts caused by the activities of the organization. In this paper we will focus on modelling the amount of the direct drivers of biodiversity loss, but the BIOVALENT method can be applied with measured data as well.

Life cycle assessment (LCA) and environmentally extended input output assessment (EEIOA) are examples of methods that can be used to model the amount of the direct drivers of biodiversity loss caused by organizational activities (Hellweg et al., 2023; Hellweg & Milà i Canals, 2014; Kitzes, 2013; Leontief, 1970; Marques et al., 2017). For this paper, it is enough to state that EEIOA connects the inputs an organization needs (measured as financial consumption revealed by the financial accounts) with the environmental impacts of those inputs upstream in the supply chain. For certain activities, such as energy and travel-related accounts, LCA can reveal the environmental impacts more accurately by utilizing process-based impact factors obtained from LCA databases, scientific literature or directly from service providers. Hybrid EEIO-LCA combines the strengths of EEIOA and LCA approaches (Crawford et al., 2018; El Geneidy et al., 2021; Larsen et al., 2013; Nakamura & Nansai, 2016). BIOVALENT is a methodology utilizing the hybrid EEIO-LCA approach.

Of the drivers of biodiversity loss, the EEIOA and LCA databases generally cover land and water use (i.e. water stress), pollution, and greenhouse gas emissions (Damiani et al., 2023). There are several sub-categories within each of the included drivers in the databases. For example, land use is divided into different land use types, such as different types of pasture and cropland. As noted above, climate change is one of the drivers of biodiversity loss and assessing the carbon footprint becomes an obligatory intermediate step when assessing the biodiversity footprint. This is convenient, as it has been pointed out that climate change and biodiversity loss should be solved together (IPBES, 2019; IPCC, 2022; Pörtner et al., 2021; Shin et al., 2022).


STEP 3a: Assess the location of the drivers of biodiversity loss 
For EXIOBASE we used the open-source tool Pymrio that can be used to assess the supply chain composition and the origin of environmental impacts of the activities of EEIO databases (Stadler, 2021). Following the code provided in Pymrio (detailed below), we first calculated a global matrix for the country of origin of a driver of biodiversity loss (DRorigin):



Each cell of the matrix describes the amount of the driver of biodiversity loss (DR) that occurs in region i (referred to as impact region) and is driven by activities in region j (referred to as activity region), activity k (for further clarification see SI Table S1). The data used to analyse the country of origin is from 2011 because running the analysis on data from more recent years, for example 2019, provided non-sensible results, especially in terms of pollution. This might be due to errors in the EXIOBASE satellite account datasets. However, impact factors (impact/euro) from the latest year 2019 were used.

For the biodiversity footprint assessment, we do not identify the country of origin for climate change because there is no regionalized biodiversity impact data in LC-IMPACT for climate change (Verones et al., 2020). The several blue water consumption (water stress) accounts in EXIOBASE were aggregated using the aggregation function in Pymrio. We use the general version of EXIOBASE, with limited land use types and country resolution, rather than the higher-resolution data as it allowed us to include climate change and pollution as biodiversity pressures alongside land use. This somewhat limits the accuracy of the analyses, since it increases the use of averages when connecting EXIOBASE with LC-IMPACT, especially in terms of regional level of detail.

When the impact and activity region of each driver of biodiversity loss is known, we can then identify the share of a driver of biodiversity loss in each region (DRshare):



The cells of the new matrix contain the share of the driver of biodiversity loss (DR) in impact region i from the total amount of the driver that is driven by activities in activity region j, activity k. 

Next, the regional classification between EXIOBASE and LC-IMPACT needs to be harmonized. EXIOBASE contains 44 countries and five ‘rest of the world’ regions (Stadler et al., 2018), while LC-IMPACT contains a highly detailed list of the world’s countries. The missing countries from EXIOBASE can be harmonized by using the five ‘rest of the world’ regions. Once the harmonization is done, the share of the driver of biodiversity loss (DRshare) can be allocated to each respective region. Then one can assess how one unit of a driver of biodiversity loss (DRunit, e.g., 1 kg or 1 m2) is divided between each impact region i: 
DRunit = DRshare,i,j,k / Ri

Here R represents the frequency of the impact region i after harmonization with LC-IMPACT (e.g. EXIOBASE region ‘Rest of the World Europe’ has been allocated to 23 countries in LC-IMPACT). Given the lack of information on ‘rest of the world’ regions, we were forced to assume that the drivers of biodiversity loss were shared equally between all countries representing those regions.

At this stage we calculated the impact factors of the driver of biodiversity loss (DRfactor) for each impact region i driven by activities in activity region j, activity k:

DRfactor,i,j,k = DRunit,i,j,k × DRexiobase,j,k

DRexiobase represents the monetary impact factors of the driver of biodiversity loss (impact per euro) from EXIOBASE for activity region j, activity k. 

In ecoinvent we simply used the regionalized calculation method in openLCA to derive the location of the different drivers of biodiversity loss. A similar harmonization of regional classification is necessary. Continental and global average values from LC-IMPACT can be used for entries that do not contain specific country information but only a global or continental value.


STEP 4: Harmonize organizational activity data with biodiversity impact factors
There are generally two key adjustments needed to harmonize organizational activity data with EEIOA activities: inflation adjustment and conversion of the purchaser prices in the financial accounts of the organization to the basic prices in the EEIOA databases. Inflation adjustment is needed due to one of the inevitable limitations of using EEIOA data: retroactive accumulation of data. Thus, inflation between the baseline year of the EEIOA database and the financial account data needs to be taken into account. Prices can be adjusted by using national Consumer Price Index data (in this case Statistics Finland, n.d.), showing the relative increase of inflation in a given year relative to a baseline year (i.e. Inflation factor). A global database of inflation rates can be found from the World Bank (2025). Furthermore, in order to use the impact factors determining the amount of the drivers of biodiversity loss from the EEIOA database, financial account prices (i.e. purchaser prices) need to be converted to basic prices (European Commission et al., n.d.), which is the general unit used in EEIOA databases. Formulae for the adjustments are summarized in SI Table S4.

STEP 6: Assemble the value-transforming financial-environmental impact statement
Financial accounting has been identified as a powerful mechanism shaping organizational operations by determining what is recognized and valued (Burchell et al., 1980; Miller & Power, 2013). However, it has been widely criticized for neglecting environmental values and impacts (Gray, 1992; Maunders & Burritt, 1991; Milne, 1996; Nedopil, 2023).

Efforts to integrate financial and environmental accounting have emerged at both conceptual (Maas et al., 2016; Nicholls, 2020; Veldman & Jansson, 2020) and practical levels (Alvarez et al., 2014; Houdet et al., 2020; Larsen et al., 2013; Thurston & Eckelman, 2011). Environmental management accounting has traditionally focused on quantifying environmental information alongside direct costs, earnings, and savings, but it largely excludes indirect economic consequences occurring beyond organizational boundaries (Burritt et al., 2002; Jasch, 2003; Jasinski et al., 2015; Schaltegger & Burritt, 2000).

Advancing the monetisation of environmental impacts, full cost accounting—also termed full environmental cost accounting, total cost accounting, or total cost assessment—aims to capture both direct impacts and indirect consequences affecting external stakeholders (Bebbington et al., 2001; Jasinski et al., 2015). Similarly, environmental profit and loss accounting reports estimated indirect environmental gains and losses alongside financial outcomes (Arena et al., 2015; Jørgensen et al., 2014; Schmidt & de Saxcé, 2016).

Despite these developments, scholarly efforts toward transformative integration appear to have declined (Russell et al., 2017). Moreover, monetisation approaches have attracted substantial critique, including concerns over the appropriation and commodification of common resources (e.g., forests, rivers, and the atmosphere) and the privileging of financial over non-financial values (Russell et al., 2017). Economic valuation of nature is also contested for its limited capacity to address issues of social and environmental justice (Matulis, 2014).

Although our aim is not to provide a theoretical contribution to the debate around the integration of financial and environmental accounting, we argue that the example provided in the manuscript serves as a starting point for discussion especially around how biodiversity footprints may be monetized and how the proposed indicator, biodiversity equivalent, may be used to offset global biodiversity footprints of the value chain.

Supplementary Results

Here we provide a step-by-step explanation on how the steps in the BIOVALENT method were used to calculate the example results of the University of Jyväskylä.

STEP 1: Choose organizational activities to be assessed
We selected a financial report containing different expense accounts and conducted the analysis separately for five consecutive years 2019–2023. The reports of the financial accounts were procured from the university administration. We gained additional activity data regarding heat, electricity and water consumption, as well as business travel and university car fleet use. Business travel data was not available for 2019. We decided to exclude the local onsite biodiversity footprint of the university and focus on the value chain activities approach readily provided by the BIOVALENT method. The compiled accounts are provided in Supplementary Data.

STEP 2: Assess the amount of the drivers of biodiversity loss caused by the activities
In the case study we used the EEIO database EXIOBASE (Stadler et al., 2018) to calculate the amount of the drivers of biodiversity loss from financial consumption. EXIOBASE is suitable for assessing the financial accounts of organizations (as presented before by Larsen et al., (2013) because it has relatively high detail, namely, 200 different activity categories (an advantage when harmonizing EEIO categories with financial accounts), and because it is open access. We used version 3.8.2 (Stadler et al., 2021). The data utilized is derived from the year 2019 in terms of impact factors and 2011 in terms of the location of the drivers of biodiversity loss. One of the currently unavoidable downsides of EEIO databases is that the data is accumulating retroactively. For the carbon footprint of financial consumption, we use the indicator recommended by The International Reference Life Cycle Data System (ILCD) (Fazio et al., 2018), global warming potential during a period of 100 years, which is readily available in EXIOBASE. For energy and water consumption, and business travel, we used the LCA database ecoinvent version 3.10 (Wernet et al., 2016).

STEP 3: Assess the biodiversity impact caused by the drivers of biodiversity loss
We built the biodiversity footprint assessment on estimating the impact of the direct drivers of biodiversity loss, including land use, direct exploitation (water stress), climate change and pollution. We combined indicators of direct drivers of biodiversity loss from EXIOBASE (Stadler et al., 2018) with the LC-IMPACT (Verones, 2021; Verones et al., 2020). The EXIOBASE datasets can be extracted from the Zenodo repository (Stadler et al., 2021). The impact factors can be found in the satellite accounts folder and multipliers datasheet. However, to determine the share of the world’s species that potentially will go extinct globally associated with the direct drivers of biodiversity loss that are driven by organizational activities, the countries of origin where the land use and pollution occur need to be identified. The open-source tool Pymrio can be used to assess the country of origin in the EEIO databases (Stadler, 2021), which is explained in Supplementary Methods.


STEP 4: Harmonize organizational activity data with biodiversity impact factors
EXIOBASE product classification is based on the Statistical Classification of Economic Activities in the European Community (eurostat, 2008; Stadler et al., 2018). The financial accounts of the University of Jyväskylä were harmonized with EXIOBASE (Supplementary Data). Some accounts were calculated with average impact factors, since it was not directly clear what kind of activities the accounts included. In addition, some accounts were excluded from the analysis, since it was not possible to identify their environmental impacts with the current methodologies (e.g. tax-related accounts). Regarding rental accounts, we excluded some space rentals to avoid double-counting of the energy-related activities.

In the case study, price adjustment due to inflation had to be made. Prices were adjusted by using the Consumer Price Index from Statistics Finland (n.d.). For the basic price conversion factors, we used EXIOBASE supply and use tables (Stadler et al., 2021) for the Finnish economy in the year 2019 (data is nowcasted based on 2016 data points) (JYU.Wisdom Biodiversity Footprint Team, 2026). Value-added tax (VAT) was excluded from calculations because it is invoiced separately in the university accounts (as it is in most Finnish organizations) and thus has already been deducted from the purchaser price. However, if VAT were to be included in the financial account prices, it should be reduced as shown by the formulae Table S4.

STEP 5: Calculate the biodiversity footprints
We calculated biodiversity footprint results for each driver of biodiversity loss individually and then merged the results into three impacted ecosystem types: terrestrial, freshwater and marine ecosystems. We then combined the biodiversity footprints of the three ecosystem types by taking a weighted average of biodiversity footprints over ecosystem types. As weights we used the estimated share of all plant and animal species that exist in each habitat type (Román-Palacios et al., 2022). The resulting biodiversity equivalent was then converted to the nano biodiversity equivalent format to ease presentation of results.

From Figure 4 of the main text, one can see that heat consumption and IT supplies, licenses and services had the highest overall biodiversity and carbon footprints. As the analysed time interval coincides with the outbreak of the COVID-19 pandemic, some of the greatest annual variations are likely signatures of the pandemic, such as the low share of the biodiversity and carbon footprints attributable to business travel in 2020 (data from 2019 was not available). Other clear changes are the increased footprints due to increased consumption of IT supplies and food and related services after the pandemic.

To illustrate where meaningful mitigation action should be directed in the biodiversity and carbon footprints, we created something we call the quadrant of opportunities (Figure S1). The quadrant of opportunities illustrates where the greatest mitigation potential may lie. For example, activities that have a higher amount of consumption and greater footprint intensity than the median values among activities in the focal organization (upper right corner). Such activities include heat, business travel, machinery and supplies, and IT supplies and services. Mitigation potential may also be found from activities that have either a higher than median footprint intensity (upper left corner), in which case changing the activity can help in mitigating the impacts, or higher than median consumption (lower right corner), in which case reducing the consumption may help in mitigating the impacts. The dashed lines show how large share a certain point in the graph amounts of the total footprint of the focal organization. For example, categories to the left and below the 5% line each have a footprint lower than 5% of the total footprint. Categories to the right and above the line would then each have a footprint of over 5% of the total footprint. Thus, one can see, that even though certain activities, such as electricity and water have a high consumption, their overall footprint is low due to the relatively low footprint intensity (impact per unit of consumption).

STEP 6: Assemble the value-transforming financial-environmental impact statement
We start the biodiversity offsetting calculation by assessing the potential biodiversity gains received over time. We assume that the starting condition is the biodiversity impact factor of intensive forestry per unit of land use in each country. Furthermore, by assuming that the recovery of the ecosystem is linear and that the recovery time is 100 years (Verones et al., 2020), we calculate the gains received per year:




where Gaini,j is the gain received over time i and region j (in this case Finland and Brazil), c0 is the condition (BDe/m2) under constant utilization, trec is the time required for full recovery (in this case 100 years) and ti is the time passed in years after the area has been protected. 

In biodiversity offsetting one essential consideration is the time frame over which the losses and gains are balanced (Jalkanen et al., 2025; 2026; Moilanen & Kotiaho, 2018). Decision about the time frame is always to be a subjective one, but it is essential to understand that from the perspective of biodiversity a short time frame implies larger offset areas and eventually greater long term gains for biodiversity, but also greater costs of implementation. Very long time frame in turn is less costly and provides less gains for biodiversity in the long term. Too long time frame is also likely to lessen the credibility of offsets. Here we calculated the average biodiversity gain received over 30 years, which is a time that has been used for example in the Finnish biodiversity offsetting legislation (Jalkanen et al., 2025; Nature Conservation Act, 2023). With this time frame the biodiversity gain was 3.97E-18 BDe/m2 in Finland and 3.42E-16 BDe/m2 in Brazil). By dividing the University of Jyväskylä biodiversity footprint with the average gain received over 30 years, we show that the amount of land that should be removed from intensive forestry use to offset the University’s biodiversity footprint would be 1 732 030 hectares (ha) in Finland and 20 135 hectares (ha) in Brazil. 

By multiplying the areas with the average price of forest land in Finland (7 548 €/ha) (Natural Resources Institute Finland, 2023) or Brazil (901 €/ha converted from 979 $/ha) (Silva et al., 2019), we arrived at the total cost of 13 073 362 127 € in Finland or 18 141 975 € in Brazil to be transferred to the income statement. If the cost is distributed across 30 years similar to the depreciation of large investments, the annual cost would be around 435 778 738 € if the offset was completed in Finland and 604 733 € if it was completed in Brazil.


Supplementary Discussion

Carbon dioxide equivalent uses the global warming potential (GWP) of greenhouse gases to match the amount of different greenhouse gases emitted to the global warming potential of carbon dioxide. For example, nitrous oxide has a GWP of 273, meaning that 1 kilogram of nitrous oxide is equivalent to 273 kilograms of carbon dioxide equivalent (Forster et al., 2021). In other words, the purpose of the carbon dioxide equivalent is to convert the global warming effects of different greenhouse gases under a single indicator that eventually indicates the amount of global warming, a global multidimensional phenomenon. However, it is important to note that the amount of carbon dioxide equivalent in itself does not indicate the amount of global warming. This is only found out after understanding, through complex modelling, how much global warming is estimated to happen, usually during the course of a century, when a certain amount of greenhouse gases is emitted to the atmosphere (Forster et al., 2021). 

Similarly, we argue that the biodiversity equivalent aims to estimate the effect of the different drivers of biodiversity loss to the global multidimensional phenomenon of biodiversity loss. Biodiversity equivalent uses the potentially disappeared fraction of species to estimate the share of species lost globally across drivers of biodiversity loss and ecosystem types. Essentially the different drivers of biodiversity loss represent different greenhouse gases and the potential of those drivers to impact biodiversity in different parts of the world represent the GWP of different greenhouse gases, when comparing to the carbon dioxide equivalent analogy. Different drivers of biodiversity loss have a different potential to harm biodiversity in different parts of the world and in different ecosystem types. The biodiversity equivalent uses the global distribution and vulnerabilities of species underlying the potentially disappeared fraction of species indicator (Verones et al., 2020), and the assessed share of species in each ecosystem type (Román-Palacios et al., 2022) to produce a single value of biodiversity impact. Although the biodiversity equivalent cannot capture all facets of biodiversity, and it is not our intention, it does allow global comparability of biodiversity impacts across drivers of biodiversity loss, ecosystem types and geographical locations.

The utility of the proposed framework and BIOVALENT method in existing organizational processes and information systems warrants further attention. Kundi et al. (2026) discuss how the BIOVALENT method, and biodiversity footprinting methods in general, align with the existing nature-related assessment, disclosure, and target setting landscape, such as the voluntary frameworks SBTN and TNFD and the regulatory framework in the European Union, ESRS. It seems that BIOVALENT and similar methodologies may be used in line with many of the requirements in these frameworks, but the methods also currently fall short for example in reaching the required spatial accuracy and connection to other environmental considerations of the organizations such as risk assessment. Furthermore, although we have discussed the utility of BIOVALENT especially when it comes to financial accounts and certain energy and travel activity data, organizations may collect information on various other activities, such as on-site restoration activities, which are not shown in the current methodological framework. Further research is also needed to understand how BIOVALENT and other similar frameworks can be more strongly integrated e.g. with existing organizational processes and information systems, as the examples we have provided are largely technical and do not deeply discuss the operationalization of the model in practice.


Codes used in Pymrio to assess the origin of the drivers of biodiversity loss:

Programming information:
Analyses done with Spyder IDE
* Spyder version: 5.1.5
* Python version: 3.7.6 64-bit
* Qt version: 5.9.7
* PyQt5 version: 5.9.2
* Operating System: Windows 10

Code for finding country of origin for the direct drivers of biodiversity loss, using Pymrio (Stadler, 2022)
import pymrio
import pandas
exio3 = pymrio.parse_exiobase3(path='’FILE LOCATION'’)
#Diagonalize specific stressor account, e.g. et1_diag = exio3.satellite.diag_stressor(('‘Cropland -– Cereal grains nec'’))
et1_diag = exio3.satellite.diag_stressor(('‘DRIVER NAME'’)) 
#Connect back to the system
exio3.et1_diag = et1_diag
exio3.calc_all()
#Aggregate to the source drivers
exiostressor = exio3.et1_diag.D_cba.groupby(level='’region'’, axis=0).sum()
#Save as a csv-file to given location
exiostressor.to_csv(path_or_buf='’FILE LOCATION'’)

Code for aggregating drivers (in this study, blue water consumption), using Pymrio (Stadler, 2022)
import pymrio
import pandas
exio3 = pymrio.parse_exiobase3(path='’FILE LOCATION'’)
#Forming the aggregated group(s).
groups = exio3.satellite.get_index(as_dict=True, grouping_pattern = {'‘Water Consumption Blue.*'’: '‘Water Consumption Blue -– Total'’})
exio3.satellite_agg = exio3.satellite.copy(new_name='’Aggregated blue water consumption accounts'’)
for df_name, df in zip(exio3.satellite_agg.get_DataFrame(data=False, with_unit=True, with_population=False),
                       exio3.satellite_agg.get_DataFrame(data=True, with_unit=True, with_population=False)):
    if df_name == '‘unit'’:
        exio3.satellite_agg.__dict__[df_name] = df.groupby(groups).apply(lambda x: '‘ & '‘.join(x.unit.unique()))
    else:
        exio3.satellite_agg.__dict__[df_name] = df.groupby(groups).sum()
#Diagonalize specific stressor account, e.g. et1_diag = exio3.satellite.diag_stressor(('‘Cropland -– Cereal grains nec'’))
et1_diag = exio3.satellite_agg.diag_stressor(('‘Water Consumption Blue -– Total'’))
#Connect back to the system
exio3.et1_diag = et1_diag
exio3.calc_all()
#Aggregate to the source drivers
exiostressor = exio3.et1_diag.D_cba.groupby(level='’region'’, axis=0).sum()
#Save as a csv-file to given location
exiostressor.to_csv(path_or_buf='’FILE LOCATION'’)



Table S1. Illustration of the data matrix derived from pymrio analysis of stressor (impact) sources. Regions in the column headers indicate the location of the environmental impact. Regions and activities in row headers indicate the place of activity.

	
	Region A
	Region A
	Region B
	Region B

	
	Activity 1
	Activity 2
	Activity 1
	Activity 2

	Region A
	Impact in Region A driven by activities in Region A – Activity 1

	Impact in Region A driven by activities in Region A – Activity 2
	Impact in Region A driven by activities in Region B – Activity 1
	Impact in Region A driven by activities in Region B – Activity 2

	Region B
	Impact in Region B driven by activities in Region A – Activity 1

	Impact in Region B driven by activities in Region A – Activity 2
	Impact in Region B driven by activities in Region B – Activity 1
	Impact in Region B driven by activities in Region B – Activity 2

	Region C
	Impact in Region C driven by activities in Region A – Activity 1

	Impact in Region C driven by activities in Region A – Activity 2
	Impact in Region C driven by activities in Region B – Activity 1
	Impact in Region C driven by activities in Region B – Activity 2




Table S2. Direct drivers of biodiversity loss in EXIOBASE and connecting biodiversity impact category in LC-IMPACT. In terms of land use, average effects from LC-IMPACT were used, instead of marginal effects.

	Stressor name (EXIOBASE)
	Connecting stressor in LC-Impact

	Land use

	Cropland – Cereal grains nec
Cropland – Crops nec
Cropland – Oil seeds
Cropland – Paddy rice
Cropland – Plant-based fibers
Cropland – Sugar cane, sugar beet
Cropland – Vegetables, fruit, nuts
Cropland – Wheat
	Land stress: Annual crops, permanent crops
(average)

	Cropland – Fodder crops – Cattle 
Cropland – Fodder crops – Meat animals 
Cropland – Fodder crops – Pigs 
Cropland – Fodder crops – Poultry 
Cropland – Fodder crops – Raw milk
	Land stress: Annual crops

	Permanent pastures – Grazing-Cattle
Permanent pastures – Grazing-Meat animals
Permanent pastures – Grazing-Raw milk
	Land stress: Pasture

	Forest area – Forestry
	Land stress: Intensive forestry, extensive forestry (average)

	Forest area – Marginal use (excluded, no data available in EXIOBASE)
	-

	Infrastructure land (excluded, no data available in EXIOBASE)
	-

	Other land Use: Total
	Average of remaining land use types in LC-Impact (Urban)

	Direct exploitation of natural resources

	Water Consumption Blue – Total (aggregated 103 categories)
	Water stress

	Pollution

	NMVOC – combustion – air
Nox – combustion – air
	Photochemical ozone formation

	Nox – combustion – air
NH3 – combustion – air
Sox – combustion – air
	Terrestrial acidification

	P – agriculture – water
P – agriculture – soil
	Freshwater eutrophication

	N – agriculture – water
	Marine eutrophication

	Climate change

	Climate change midpoint | ILCD recommended CF | Global warming potential 100 years
	Terrestrial climate change, aquatic climate change



Table S3. Illustration of the matrix utilized in Step 3c and the resulting biodiversity impact factors for different activity regions and activities.
	
	Region A
	Region A
	Region B
	Region B
	Region C
	Region C

	
	Activity 1
	Activity 2
	Activity 1
	Activity 2
	Activity 1
	Activity 2

	Region A
	Biodiversity impact per euro in Region A driven by activities in Region A – Activity 1

	Biodiversity impact per euro in Region A driven by activities in Region A – Activity 2
	Biodiversity impact per euro in Region A driven by activities in Region B – Activity 1
	Biodiversity impact per euro in Region A driven by activities in Region B – Activity 2
	Biodiversity impact per euro in Region A driven by activities in Region C – Activity 1

	Biodiversity impact per euro in Region A driven by activities in Region C – Activity 2

	Region B
	Biodiversity impact per euro in Region B driven by activities in Region A – Activity 1

	Biodiversity impact per euro in Region B driven by activities in Region A – Activity 2
	Biodiversity impact per euro in Region B driven by activities in Region B – Activity 1
	Biodiversity impact per euro in Region B driven by activities in Region B – Activity 2
	Biodiversity impact per euro in Region B driven by activities in Region C – Activity 1

	Biodiversity impact per euro in Region B driven by activities in Region C – Activity 2

	Region C
	Biodiversity impact per euro in Region C driven by activities in Region A – Activity 1

	Biodiversity impact per euro in Region C driven by activities in Region A – Activity 2
	Biodiversity impact per euro in Region C driven by activities in Region B – Activity 1
	Biodiversity impact per euro in Region C driven by activities in Region B – Activity 2
	Biodiversity impact per euro in Region C driven by activities in Region C – Activity 1

	Biodiversity impact per euro in Region C driven by activities in Region C – Activity 2

	SUM: Biodiversity impact factor (BDe/ €)
	Biodiversity impact factor of Activity 1 in region A
	Biodiversity impact factor of Activity 2 in region A
	Biodiversity impact factor of Activity 1 in region B
	Biodiversity impact factor of Activity 2 in region B
	Biodiversity impact factor of Activity 1 in region C
	Biodiversity impact factor of Activity 2 in region C






Table S4. Summary of the different operations needed to harmonize purchaser prices (financial account prices) with basic prices (EEIO database prices).

	Description
	Equation
	Legend

	Harmonizing financial account prices to take into account inflation between EEIO database baseline year and financial accounting year.

	
	IAP = Inflation adjusted price
FAP = Financial account price
IF = Inflation factor

	Definition of producer price.
	

	PRP = Producer price
BP = Basic price
TAX = Taxes on products excluding invoiced VAT
SUB = Subsidies on products


	Definition of purchaser price.
	
	PUP = Purchaser price
PRP= Producer price
TTM = Trade and transport margins
VAT = VAT not deductible by the purchaser


	Definition of purchaser price when producer price is dismantled according to the definition of producer price.
	[bookmark: _Hlk128065964]

	PUP = Purchaser price
BP = Basic price
TAX = Taxes on products excluding invoiced VAT
SUB = Subsidies on products
TTM = Trade and transport margins
VAT = VAT not deductible by the purchaser


	Basic price conversion factor that can be used to estimate the difference between purchaser price (financial account price) and basic price.

	
	BPCF = Basic price conversion factor
TAX = Taxes on products excluding invoiced VAT
SUB = Subsidies on products
VAT = VAT not deductible by the purchaser
TTM = Trade and transport margins
SUP = Total supply per sector


	Final harmonization of financial accounting prices including inflation and basic price adjustments.
	
	HP = Harmonized price
IAP = Inflation adjusted price
FAP = Financial account price
BPCF = Basic price conversion factor







Fig. S1 Quadrant of opportunities for mitigating the biodiversity and carbon footprints of the University of Jyväskylä in 2023. Horizontal and vertical lines represent the median consumption (€, in both panels) and biodiversity footprint intensity (pBDe/€) in panel A and carbon footprint intensity impact factor (kgCO2e/€) in panel B.  The dashed lines show how large share (%) a certain point in the graph amounts of the total footprint.
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