
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EPS 2025d 
An estimation of loss of natural capital from emissions and use of natural resources 2025 

 
Report number: 2026:03  

June, 2026 — Gothenburg, Sweden



2 |  EPS 2025d – An estimation of loss of natural capital from emissions and use of natural resources 
2025  |  Cover sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
June 2026   
Gothenburg, Sweden 
Swedish Life Cycle Center, Chalmers University of Technology  
Report no (Swedish Life Cycle Center’s report series):  2026:03 
Authors: Bengt Steen (Chalmers University of Technology, Göteborg, Sweden), Josefine Kjaer 
Helgstrand, Tomas Rydberg, Per Strömberg (IVL Swedish Environmental Research Institute, 
Göteborg, Sweden), Anna Wikström (Swedish Life Cycle Center/Chalmers University of Technology, 
Göteborg, Sweden) 
Layout: Technical secretariat, Swedish Life Cycle Center (Chalmers University of Technology) 
Contact: bengt.steen@chalmers.se or  lifecyclecenter@chalmers.se 

mailto:bengt.steen@chalmers.se
mailto:lifecyclecenter@chalmers.se


Abstract 
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The EPS system is an LCA method including a database of monetary values for environmental 
impacts from elementary flows. Such values change with inflation, salaries, costs and new 
knowledge on impact pathways. User needs also change and put new requirements on 
communication and dissemination of results. The purpose of this report is to update these 
monetary values to reflect the state of art in 2025. 

We use web searches to review and update data given in earlier EPS versions, sometimes AI 
assisted. Results from AI are never used as a final result, but often as a search engine. 

We have determined 107 new monetary values for environmental goods and 1074 new values 
for loss of natural capital from elementary flows. Uncertainty factors have been updated and 
adapted to LCA conditions. For product systems emissions normally exist at several diPerent 
locations, resulting in lower uncertainty factors compared to those from single locations. 

The global loss of natural capital is highest for CO2 emissions. The rank remains as nr 1 from the 
2020 version to this version. The second highest loss of natural capital is for gold extraction, and 
the third for oil extraction. 

Updated monetary values for environmental goods and elementary flows have changed 
compared to the 2020 version due to changes in prices and cost and due to new knowledge on 
impact pathways. Uncertainty estimates have also changed due to new knowledge on impact 
pathways. 

Future updates are recommended. The Excel file in the supplementary material will help with 
such updates. 

Introduction 
Natural capital is defined by ISO as “stock of renewable and non-renewable natural resources 
(e.g. plants, animals, air, water, soils, minerals) of a given quality” (ISO 2025). The term “natural 
capital” has been used in literature for many years (Schumacher 1973; Costanza and Daly 
1992). Natural capital accounting for nations is internationally harmonized as SEEA, System of 
Environmental-Economic Accounting (UN 2014). SEEA is a satellite system to SNA, System for 
National Accounts, and aims at satisfying the needs of nations to safeguard their natural capital 
in its capability to support human welfare. Natural capital accounting for organizations is 
internationally harmonized by ISO (ISO 2025).  Natural capital accounting may also be made for 
products and product systems. EU has published a directive, “Empowering consumers” 
(EmpCo) where monetary values for environmental impacts has a role to play. Monetary values 
of impacts on natural capital may be used for weighting in LCA (ISO 2017), suitable for 
empowering consumers to choose the most sustainable among product alternatives. 

However, accounting needs data; data on flows, data on flow units’ impact, and data on values 
of changes in natural capital. The standards mentioned above are procedural standards and 
contain very little data. The world changes fast. New knowledge on impacts, changes of 



monetary values due to economic growth and inflation, and new user demands make old data 
obsolete and call for updates. 

This report aims at updating monetary values for global impacts on natural capital from 
emissions and use of resources to the year 2025.  

As of 2025, in comparison to 2020 for which the preceding EPS version were made, new 
knowledge is available on some material impacts, such as on climate, on decrease of natural 
resources, and on human health from particles.  

Economy is the art and science of managing scare resources. It has system boundaries in terms 
of 1) whose economy that is assessed, 2) for which time, 3) what is included to be valued, and 4) 
what kind of values that are used.  

There are many economies. DiPerent economies interact. This update represents a global, 
intergenerational economy for the natural capital. Neoclassical economy has a short time 
perspective and focuses on prices and consumer behavior. It assumes that consumers are well 
informed when they make their choices. The aim of this update is to maintain and strengthen 
consumer understanding of environmental external costs, and impacts on the natural capital. 

Method 
The EPS system approach has been used to determine monetary values for environmental 
impacts of emissions and use of resources. 

The first version of the EPS system was developed in the late 1980-ies as a request from product 
developers at Volvo in Gothenburg. In the development of a new car model there are several 
thousand decisions to be made, and several performance criteria to be fulfilled. In the late 
1980-ies, increasing attention was paid to environmental issues in product design, and a new 
performance indicator was needed. It was requested that only one indicator, covering all 
environmental impacts, be available and be available within five minutes. Otherwise, it was 
unlikely that the indicator would have an influence on the design of the product. The approach 
to determine the indicator was named the “Environmental Priority Strategies in product design”, 
or short “the EPS system”. It contained both a framework, methods to determine the indicator, 
and a database. The first versions focused on the including of all relevant aspects and meeting 
the requirement on quick answers. An LCA approach was chosen and in the early 90ies 
monetary valuation was adopted as a weighting principle. The first version was published in 
1992 (Steen and Ryding 1992). It was refined in the 1996, 2000, 2015, and 2020 versions. (Steen 
1999; Steen 2016, 2019) 

The development of the EPS methodology has always followed a top-down and hermeneutic 
approach. Any change is motivated by its potential for improving the environmental 
performance in a product development context. Default versions are published and high 
transparency is aimed for to support adaptation to new conditions, be it local, user specific, or 
new default versions. Each version is evaluated through sensitivity analyses in case studies to 
find where the need for improvement is highest. 

This update is made relative to the 2015 and 2020 environmental impact assessment versions 
(Steen 2016; Steen and Rydberg 2020; Steen 2019). The update includes 

1. Choice of pathways to model 



2. Monetary valuation of environmental goods (“endpoints” in LCA) 
3. Characterization factors 
4. Uncertainty assessment 
5. Quality check 

Choice of pathways to model 
The principle used for choosing to quantitatively model a pathway is that there should at least 
be one scientific refereed publication of the causality considered, and on the data needed for 
determining characterization factors. New literature on pathways is searched for on Scopus and 
Firefox, the latter AI assisted. 

Monetary valuation of environmental goods 
The update includes market values for traded goods, earnings, prevention and replacement 
costs, and DALY factors for diseases. The same method is used as in earlier versions with web-
searching of scientific literature and renown databases like FAO, USGS, World Bank, OECD.  

Characterization factors 
A characterization factor for a pathway is determined as the product of 1) the extent of an 
impact caused by a particular mechanism, e.g. years of lost life expectancy from heat stroke 
and 2) the contribution to that impact from one unit of elementary flow, e.g. 1 kg of CO2. New 
literature, e.g. the IPCC AR6 report is used for updates. New literature on pathways is searched 
for on Scopus and Firefox, the latter AI assisted. 

Uncertainty assessment 
This update is more complete in its uncertainty assessments than earlier versions. All best 
estimates have an uncertainty estimate, and all uncertainty estimates are explained and 
motivated. The uncertainty is primarily intended to be used in Monte Carlo simulations to 
determine the probability that one product alternative is better than an other, and for sensitivity 
analysis. There are diPerent types of uncertainties such as 1) measurement uncertainties for 
input data 2) model uncertainties and 3) epistemological uncertainty i.e. using data from one 
context in another context. Some of the epistemological uncertainty has to do with unclear 
definitions, like “meat” covering all sorts of meat. Some have to do with true variations like 
acidification impacts, which vary with time and space in diPerent regions. As product systems 
include elementary flows from several unit processes and thus several points of emissions and 
resource extractions, the resulting variance of product systems’ environmental impacts, is 
lower than that for a single unit process. As default we assume 10 emissions point resulting in a 
reduction of the standard deviation with a factor of √10 = 3.16 for product systems. A log-
normal distribution is assumed as default, and median values are used for best estimates if 
such are available. In some cases, linear normal distributions and averages are used, but then it 
is noted. Uncertainties are given as standard deviations, which in case of log-normal 
distributions are expressed as factors. For example, a factor of 1.2 means that a value X lies 
between X/1.2 and X*1.2 with 68% probability. It also means that X lies between X/1.2^2 and 
X*1.2^2 with 95% probability. If, for instance, the standard deviation for the impact measure of 
individual emission points is 1.8, the standard deviation factor for the average of ten emission 
points is EXP(LN(1.8)/3.6) = 1.18. The updated uncertainty factors for environmental goods are 
shown in table 1. Uncertainty factors for elementary flows are not given as generic numbers as 



they are not independent of each other, and thus not suitable for use in Monte Carlo 
simulations. Instead, they are given for data used in the impact models. Such uncertainty 
factors and explanations and references to uncertainty factors are given in the supplementary 
material (Steen 2026).  

Quality check 
The primary tool for quality checks is uncertainty assessment. Direct questions, mostly on 
Firefox, is used to find out if there is a similar estimation made by AI. If not, an explanation is 
looked for, but AI answers are never used as final results. Updating is, in itself, a quality check. 

Results 
Adaption to common frameworks 
Recent years there has been some new applications for EPS data, such as to evaluate company 
performance and to empower consumers. Evaluating company performance may either be for 
internal use in companies, e.g. for reporting, or for external use by e.g. the finance sector. The 
EU EmpCo directive supports the basic structure of the EPS system in delivering measures that 
can be understood by laymen (monetary values of impacts) and transparency with respect to 
how these were calculated. 

This does not change much of the basic modelling and calculations made in the EPS impact 
assessments update, but it adds new requirements on how values are reported and 
disseminated. A new use of the monetary values for emissions and resources is in the business 
and finance sector, where there is a need for “value factors”, i.e. economic impacts of 
emissions and use of natural resources.  

In earlier EPS versions the weighted impacts were expressed in ELU/flow unit, where 1 ELU was 
equal to 1 €. This was done to distinguish between impact values and commercial values. Now, 
environmental economy is more accepted in society, why it is expressed directly in monetary 
units, in this report €. 

Data  
Tables with updated impact values are given below for environmental goods, emissions to air, 
emissions to water, emissions to land and land use. Supporting information is given by Steen 
(Steen 2025). Climate ePects are modeled with anthropogenic impacts and anthropogenic 
contributions, while exposure/health ePects and contributions are anthropocentric + natural. 
Uncertainty data are for product systems, i.e. uncertainty due to spatial and temporal variations 
are moderated as product systems typically have several emission points and long-lasting 
impacts.  

Environmental goods 
The new values for impacts on environmental goods are given in table 1. Human health is not 
seen as an environmental good, but as a category of impact indicators.  As in preceding 
versions, values of changes in human health indicators are for person-years of diPerent 
sequalae. Explanations and references to data presented in table 1 are given in the 
supplementary material. (Steen 2025) 



Table 1 Monetary values of impacts on Environmental goods and services 
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uMBRC+RD-4+vR#B-4+NIIb4+RCb+TIIb+AMDER#B wCNR-A#O LB-OICCBR-O kc?gVd; UVc
uMBRC+RD-4+vR#B-4+NIIb4+RCb+TIIb+AMDER#B xI-SDCT+ARLRAD#C LB-OICAI"-O ?dVk UV?k
uMBRC+RD-4+vR#B-4+NIIb4+RCb+TIIb+AMDER#B nO#AER+ LB-OICCBR-O cWB>V? W
uMBRC+RD-4+vR#B-4+NIIb4+RCb+TIIb+AMDER#B uhM. LB-OICCBR-O UgWg> c
uMBRC+RD-4+vR#B-4+NIIb4+RCb+TIIb+AMDER#B uRCAB- LB-OICCBR-O Wk?W> W
uMBRC+RD-4+vR#B-4+NIIb4+RCb+TIIb+AMDER#B eSDC+ARCAB- LB-OICCBR-O ?dk> UVc
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uMBRC+RD-4+vR#B-4+NIIb4+RCb+TIIb+AMDER#B hO#BILI-IODO AROB UU;BBW W
uMBRC+RD-4+vR#B-4+NIIb4+RCb+TIIb+AMDER#B lBCRM+bCON"CA#DIC AROB dg?B; W



Emissions to water 
Large global impacts of significance are shown in table 2.  Exceeding concentration above a 
certain standard is not automatically an impact. There must be a change to environmental 
goods to include them. Some nutrients increase production capacity of fish why some 
emissions result in negative damage costs. Uncertainty factors are only determined for data on 
pathway level. See supplementary material. (Steen 2026) 

Table 2 Loss of natural capital for emissions to water 

 

Emissions to air  
Inorganic gases 
Table 3 shows new estimations of natural capital loss from emissions to air of inorganic gases. 
Negative values are caused by decreased global warming from secondary aerosols. In the EPS 
2015 version, the negative GWP for secondary particles were not considered to be broadly 
accepted and two versions were published. Today there seems to be a consensus on negative 
GWP for secondary particles (Masson-Delmotte et al. 2021). 

For CO2, knowledge from IPCC AR6 has been used as a complement to IPCC AR5 for the earlier 
EPS version. Besides there are some new publications on direct impacts from temperature 
change that have resulted in decreased social cost of carbon from 0.324 to 0.272 €/kg. The 
reason is mainly that the positive value of cold moderation is better assessed and overrides the 
negative value of heat on human health and working capacity. 
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Table 3 Damage cost for emissions of inorganic gases to air. 

 

Volatile organic gases 
Table 4 shows the updated results for VOC. Except for methane, they are considerably higher 
than for the 2020d version. 
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Table 4 Loss of natural capital from emissions of VOC to air 

 

Halogenated organic gases 
Table 5 shows the monetary values of environmental impacts of halogenated organic gases. 
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Table 5 monetary values of environmental impacts of halogenated organic gases 
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Table 5 (continued) 
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!"#"$%-%7O 3F*1H,*1 !"#"$%.1E/ 1F%1H,*% !"#"$%..7E 1F%4H,*% !"#"$%C17O CF0-H,*1
!"#"$%-%7/ CF4*H,*1 !"#"$%.1OE .F0-H,*1 !"#"$%..7O :F.:H,*1 !"#"$%C1'E CF0*H,*1
!"#"$%-%'E -F0.H,*1 !"#"$%.1OO 1FC1H,*% !"#"$%..'E 1F*1H,*% !"#"$%C1'O CF4.H,*1
!"#"$%-%'O 3FC3H,*1 !"#"$%.17E .F33H,*1 !"#"$%..'O 0F3.H,*1 !"#"$%C1@E 4F*CH,*1
!"#"$%-%@E %F11H,*% !"#"$%.17O .FC%H,*1 !"#"$%..'/ 1F%%H,*% !"#"$%C1@O CF4:H,*1
!"#"$%-%@O %F10H,*% !"#"$%.17/ .F0.H,*1 !"#"$%..@E :F::H,*1 !"#"$%C1@/ 4FC*H,*1
!"#"$%--EE CF0-H,*1 !"#"$%.1'E .F.-H,*1 !"#"$%..@O %F04H,*% !"#"$%C%OE 1F%3H,*%
!"#"$%--EO CF:CH,*1 !"#"$%.1'O 3F%CH,*1 !"#"$%31EE CF-0H,*1 !"#"$%C%/E 1F14H,*%
!"#"$%--E/ 1F*.H,*% !"#"$%.1@E .F41H,*1 !"#"$%31EO 4F--H,*1 !"#"$%C%7E 4F.*H,*1
!"#"$%--OE CF.1H,*1 !"#"$%.1@O CF*0H,*1 !"#"$%31OE CF4-H,*1 !"#"$%C%7O 4F.*H,*1
!"#"$%--OO .F40H,*1 !"#"$%.%EE CF4-H,*1 !"#"$%31OO CF3:H,*1 !"#"$%C%'E 4F.3H,*1
!"#"$%--O/ 1F%:H,*% !"#"$%.%EO CF-0H,*1 !"#"$%317E CF*0H,*1 !"#"$%C%'O 4FC%H,*1
!"#"$%--O7 1F*4H,*% !"#"$%.%E/ %F*.H,*% !"#"$%317O 3F40H,*1 !"#"$%C%@E 4F4*H,*1
!"#"$%--/E .F00H,*1 !"#"$%.%OE CF::H,*1 !"#"$%317/ CF14H,*1 !"#"$%C%@O 4F:CH,*1
!"#"$%--/O 1F%-H,*% !"#"$%.%OO 3F3:H,*1 !"#"$%31'E 3F:CH,*1 !"#"$%C%@/ :F34H,*1
!"#"$%--// 1F3.H,*% !"#"$%.%O/ %F14H,*% !"#"$%31'O CF31H,*1 !"#"$%41OE 1F3CH,*%
!"#"$%--7E .F10H,*1 !"#"$%.%/E 3F4:H,*1 !"#"$%31@E 3F04H,*1 !"#"$%417E CF:3H,*1
!"#"$%--7O 4FC:H,*1 !"#"$%.%/O -F13H,*% !"#"$%31@O CF1-H,*1 !"#"$%41'E 4F**H,*1
!"#"$%--7/ 1F*1H,*% !"#"$%.%7E CF1CH,*1 !"#"$%31@/ CF-.H,*1 !"#"$%41@E 4F*-H,*1
!"#"$%--'E .FC4H,*1 !"#"$%.%7O 3F%3H,*1 !"#"$%3%EE 4F:%H,*1 !"#"$%41@O 4F.%H,*1
!"#"$%--'O 4F-3H,*1 !"#"$%.%7/ CF-*H,*1 !"#"$%3%EO 1F-*H,*% S'$&%"1&%F9H:;<$
!"#"$%--'/ 1F11H,*% !"#"$%.%77 3FC:H,*1 !"#"$%3%OE 0F1%H,*1 !#5$11%- CF0:H,*1
!"#"$%--@E .F%CH,*% !"#"$%.%'E 3F-%H,*1 !"#"$%3%OO 1F*-H,*% !#5$11-%E CF:1H,*1
!"#"$%-.EE 1F.3H,*% !"#"$%.%'O CF-0H,*1 !"#"$%3%/E :F1CH,*1 !#5$11.1 CF:-H,*1
!"#"$%-.EO 1F*.H,*% !"#"$%.%'/ 4F%*H,*1 !"#"$%3%/O 4F41H,*1 !#5$1%-.a'8H9 CF:CH,*1
!"#"$%-.OE :FC0H,*1 !"#"$%.%@E 3FC*H,*1 !"#"$%3%7E CF0.H,*1 !#5$1%-.a'8;9 CF:0H,*1
!"#"$%-.OO 1F%3H,*% !"#"$%.%@O 4F3*H,*1 !"#"$%3%7O 4F13H,*1 !#5$1%%3a'8H9 4F**H,*1
!"#"$%-.O/ %F*-H,*% !"#"$%.-EE :F11H,*1 !"#"$%3%7/ 4F1.H,*1 !#5$1%%3a'8;9 4F*-H,*1



 

 

Table 5 (continued) 

 

 

 

 

 

!"#ABC'EF*
H,-KLH01K"2

3KAAHK,H
'CB"1C-H
EC24BC-*H
RS7U,-KLH
"'4B

!"#ABC'EF*
H,-KLH01K"2

3KAAHK,H
'CB"1C-H
EC24BC-*H
RS7U,-KLH
"'4B

!"#"#"$"$BC'EF*H,-./.MNM,.O-FBPB'E' 45SPT89P 9"--:H9-"K14'CBF;H!2FE4FA
:;<BP!#$Z'>T? S594T89P @AF/.B'ECF/AH,-./Aa' $5bbT89#
:;<BP!#$Z'>c? S5P9T89P d'EF*a'M*H,-./.F/A'FeN,*fAE' !5S9T89#
#"#"$"$BF'F/*H,-./.MNM,.O-FBPB'E' S5$9T89P d'/H,-./.F/AC/.CN,*fAE' !5#ST89#
:;<BP!#$NH S5P$T89P :'CF*M.g*H,-./.F/AO-FN,*fAE' !5!#T89#
:;<BP!hPZH S5PhT89P d'/H,-./.F/AC'EFN,*fAE' P5i!T89#
:;<BP!#$NM S5PiT89P :'CF*H,-./.Ag.O-FN/.EAF/A,' S5$#T89!
:;<BP!!bZM S5!PT89P M-,Ce-/Ce'N*H,-./Aa' h5#bT89#
:;<BP!#$ZM S5!#T89P l/AH,-/.f'FeN,g-,H-/C'EF*H,-./Aa' $54$T89#
:;<BP##hfZZ>T? S5hST89P M-,H-/N,CH,-./Aa' P5!#T89#
:;<BP##hfZZ>c? S5##T89P d;mBP$ P5ibT89#
:;<BP!$#ZH S5#9T89P d;mBPPh #5!bT89#
:;<BP#$bZH S5##T89P d;mB!P4 !5$$T89#
:;<BP$#4fZZ>T? S5#bT89P :'N*H,-./.MNM,.O-F'E' h5!#T89P
:;<BP$$SZH S5#ST89P d;mBmB#P4 !5h4T89#
#"#"$"$"b"b"h"h"hB@.E*H,-./.e'NBPB'E' S5#iT89P d;mB#PBP9 !5h#T89#
C:;<BPS$BP#HZ S5$!T89P <MF*H,-./.MNM,.C'EF'E' b59bT89P
C:;<BPi$BPSHZ S5$$T89P d;mB$PBP! !5$#T89#
:;<BP$#4'ZN>T? S5SbT89P d;mBbPBP$ !5!ST89#
<=-K1KEC1#K'AHC';H>:;1KE=-K1KEC1#K'A d;mBhPBPh !5!!T89#
n'FeN,CMe,./.H./f P5PiT89! d;mBSPBP4 !5P4T89#
mm,$ h5h#T89! d;mBiPBP4 P5i4T89#
n'FeN,CMe,./Aa' S5h4T89P P"P"!"!"#"#"$"$"$*"b"b"h"h"S"S"4"4"4*B.MF*a'M*H,-./.E*CeFe*,'E' !59hT89#
n'FeN,'E'Me,./Aa' S54bT89P P"P"!"!"#"#"$"$"$*"b"b"h"h"S"S"4"4"4*B.MF*a'M*H,-./.E*CeFe*,'E' P544T89#
me,./.H./f 45P#T89P d;mBPPP$ #5!PT89P
me,./.'Fe*E' S5i!T89P d;mBP!Ph #5!#T89P
P"!BaAMe,./.'Fe*E' S5hbT89P P"P"!"#"$"$Be'N*H,-./.O-F*BP"#BaA'E' #5!bT89P
P"P"!BF/AMe,./.'Fe'E' S5ihT89P <MF*H,-./.BPBO-F'E' #5!4T89P
P"P"!"!BF'F/*Me,./.'Fe'E' 45P$T89P <MF*H,-./.B!BO-F'E' #5#bT89P
!BMe,./.C/.C*E' 459PT89P >C-K0?H@-EK=K-A*HRB=F1A*H9"1C'A*H@-;F=:;FAHC';HAFBK'FA
PBMe,./.O-F*E' 459!T89P :;TBP!b #5SbT89#
B1KCKEC1#K'AHC';H>C-K'A :;TBP#$ P5ShT89#
n'FeN,CO/.fAa' #5h9T89P :;TBP$#* P5i$T89!
n'FeN,'E'O/.fAa' !5hiT89P :;TB!!S'* P5iiT89#
:o;mBP!oP P5bbT89! :m;TB!#bM*! !59bT89!
:*,.EBP!9P P5#hT89! :m;TB!#ba*! P5SbT89!
:*,.EBP!9! P5P#T89! :;TB!#h'*! S594T89!
:*,.EBP!PP h5S!T89! :;TB!#hH* #5!PT89!
:*,.EBP#9P !5PiT89# :;TB!$bMO! !5!iT89!
:*,.EB!#9P 4544T89P :;TB!$bH*P !5S4T89!
:*,.EB!#PP h5b4T89P :;TB!$bH*! !5h$T89!
:*,.EB!$9P P5P$T89! !"!"#"#"#BC'EF*H,-./.C/.C*EBPB., $5$iT89P
:*,.EB!$9! 45#9T89! :;TB!b$MOP P5!PT89!
l/AO/.f.f'Fe*E' 4594T89P :;TB!h#fH #5S9T89P
:*,.EBP9PP $5b!T89P :;TB!h#fP $5$#T89P
o/.f.'Fe*E' #599T89P #"#"#BF/AH,-./.C/.C*EBPB., #5SPT89P
P"!BaAO/.f.'Fe*E' !549T89P :;TB#!ifMM! P59!T89#
PBO/.f.C/.C*E' !5S4T89P :;TB##4ffZP 45!4T89!
!BO/.f.C/.C*E' !549T89P :;TB##4fMH! #594T89!

:;TB#$SffZP 454bT89P
:;TB#$SfMM# P544T89!



 

 

 

Table 5 (continued) 

 

 

Particles 
Table 6 shows loss of natural capital from particles emitted to air 

Table 6 Natural capital loss from particles emitted to air 

 

Emissions to land 
Pesticides 
Table 7 shows loss of natural capital when pesticides are applied to land areas 

 

!"#$%&'E)*
+,-.L+01."2

3.$$+.,+
'&%"1&-+
E&24%&-*+
RS7U,-.L+
"'4%

!"#$%&'E)*
+,-.L+01."2

3.$$+.,+
'&%"1&-+
E&24%&-*+
RS7U,-.L+
"'4%

!"#$%&DEFGH HI-.#/MH !"#$%H.E1% OIO.#/M%
!"#$%&DPFGH HI.%#/MH %4%4&4&454546464D4D4D$7891F:G;7<=<[1P?:8$O$<; &I6M#/MO
!"#$%&DEE]O OI&O#/MH %4%4&4&454546464D4D4-4-4.4.4.$P18?:91F:G;7<=<8<8:8$O$<; &I6H#/MO
!"#$%56E1F% OIM-#/MH %4%4&4&454546464D4D4-4-4.4.4OM4OM4OO4OO4OO$8<8:91F:G;7<=<7891F:8$O$<;&I6&#/MO
!"#$%56EGGH &I55#/MO H$F[;<=<$O4O4H$?=AG;7<=<$O$E1?[<B]1?[:81 -IO.#/MO
!"#$%56PFGH HI55#/MH C"Cab#cdP1=G;7<=<P<;]E1?[];Ae<P=<P];c1?[1=f HIDH#/M%
!"#$%56PFG% OI65#/MH !"#$HO6 &IDM#/MO
!"#$%56PFF% OIOH#/MH C1=G;7<=<1?[];G<=E:?1 HIMH#/MH
!"#$%56EEJO &IHH#/MO H4H4H$?=AG;7<=<1?[];G<=E:?1 6IOD#/MO
!"#$%65EFG% &IM-#/MO !"#$%&'(&%F*+,+,+,-,-,-./01(234"#"5#"5(6.7."3 OIO-#/MH
!"#$%D&PFH &I%-#/MO #?[18];cH4H4H$?=AG;7<=<:F1?:?1 &ID.#/MO
&4&4&$?=AG;7<=<h7?:8$O$<; &IM-#/MO #?[];cH4H4H$?=AG;7<=<:F1?:?1 &I-6#/MO
H4H4%4%4&4&4545$<F?:G;7<=<F]F;<P18?:8$O$<; &I&6#/MO C=<P$H$18];cH4H4H$?=AG;7<=<:F1?:?1 &I-&#/MO
!"#$&%$OMPFFFOH& -ID-#/MH a1?[];cH4H4H$?=AG;7<=<:F1?:?1 DIMM#/MO
!"#$&&.eOcd!"#cDOMMf OI6O#/MH H4H4%4%4&4&4&$[1P?:G;7<=<h7?:8$O$<; 5I-%#/MO
8$!"#$DOMM OI-%#/MH O4O4H$?=AG;7<=<$H$d?=AG;7<=<E1?[<B]f1?[:81 %IDD#/MH
A$!"#$DOMM OI56#/MH O$1?[<B]$O4O4H4%4%4%$[1B:G;7<=<P=<P:81 5I6H#/MO
!"#$56.eGH 5I-M#/MO O4O4O4H4H4%4%$[1P?:G;7<=<$%$dO4H4H4H$?1?=:G;7<=<1?[<B]fP=<P:81 OIDD#/M%
A$!"#$DHMM 5IO%#/MO H4H4%4%$?1?=:G;7<=<P=<P:8$O$<; 5I%5#/MO
!"#$D%MM OI&-#/MH H4H4%4&4&4&$[1B:G;7<=<h7?:8$O$<; 5ID.#/MO
!"#$D5MM &I6%#/MO O4O4H4H$?1?=:G;7<=<$%$E1?[<B]P=<P:81 5IMD#/MO
!"#$H%6F:OHcd!i$OMf OI6H#/M% O4O4O4H4H4&454545$8<8:G;7<=<$&$d?=AG;7<=<E1?[];fP18?:8$%$<81 5IM5#/MO
!"#$%%-PFFO%cd!i$MOf .IM6#/MH %4%4%$?=AG;7<=<P=<P:8:; 5IMD#/MO
O4O4O4%4%4%$[1B:G;7<=<P=<P:8$H$<; .IDO#/MO H$G;7<=<1?[:8<; 5IOO#/MO
!i$MH OI5%#/M% H4H$9AG;7<=<1?[:8<; 5IH-#/MO
!i$M% OI&%#/M% H4H4H$?=AG;7<=<1?[:8<; 6IMD#/MO
";7=<B181 &I&%#/MO !i$M& OIO.#/M%
H$1?[<B]$%4%4&4&45$P18?:G;7<=<?1?=:[]9=<$H45$hAeMO4H4H4H$?1?=:G;7<=<$O$d?=AG;7<=<E1?[];f1?[];N$G7=:8 5IDO#/MO a1?[];$P1=G;7<=<[1P?181$1?[1=e 5I5-#/MO
lAG;7<=<dE1?[<B]fE1?[:81 -IMO#/MO O4O4O$?=AG;7<=<P=<P:8$H$<81 5IH.#/MO
!im$MO .ID5#/MO O4O4O$?=AG;7<=<h7?:8$H$<81 5IH%#/MO
!im$MH OIM5#/MH O$F[;<=<$H$1?[18<B]1?[:81 5I5.#/MO
!im$M% OIMH#/MH nF?:G;7<=<<B<;:81 %I6D#/M%

!"#$%&'#EF

*+,E'+"%
-+F.,+"%"#//0
%N234R&

!"#A% CA'CE)*H
,-! .A//E)*H
MN 2A2%E)*H
P4 HAH5E)*#
PS 'A*/E)*#
PT CA'CE)*H
89 'A.2E)*H
!: #AH'E)*/
!M; 'A%HE)*H



 

 

 

 

Table 7 loss of natural capital for pesticides applied to land areas 

 

 

 

!"#$%&'()
*+,-.*L0-"1

2-$$*-+*
'&%"0&,
*(&13%&,4*
5S7L !"#$%&'()*+,-.*L0-"1

2-$$*-+*
'&%"0&,
*(&13%&,4*
5S7L !"#$%&'()*+,-.*L0-"1

2-$$*-+*
'&%"0&,
*(&13%&,4*
5S7L

!"#"ABCDEF*+I-. !/0NOBNP 4RSTRS89F*+I-. :/N;OBNP <=[?]A?BR[=CF*+I-. #/abOBNP
!"0B<F*+I-. !/!#OBNP 4RSTcdeSRBF*+I-. #/P!OfNP <=[?]A=g=BF*+I-. P/;bOBNP
!"0B<D P/PbOBNP 4RSTche9dRBF*+I-. ;/#:OBNP <=[?]AcR]?F*+I-. P/#AOfNN
!BiRg]A89cM8RN?]=NFRN=CF*+I-. !/ANOBNP 4RS]RgF*+I-. A/b;OBNP <=[?]A89RSh=B=NFRN=CF*4. 0/0!OfN!
#B4A9cScBP"!BgScgRB?C=c9 A/NPOfNN 4A9cSR9ch?F*4. b/#bOBNP <=B=NcBRlc9?F*+I-. #/!;OBNP
0B4mEF*+I-. P/a0OBNP 4A9cSCRB?F*+I-. b/aPOBNP <=BcTe]cBF*+I-. !/A:OfNN
EN?gAR]?F*+I-. !/!#OBNP 4A9cS?]AcM8dchF*+I-.F b/aAOfNP <=BcNRgF*+I-. !/N0OBNP
EN=d9ecSd?BF*+I-. P/!!OfNN 4A9cSd?BRg8SF*+I-. P/##OfNN <=Bc]?STF*+I-. A/NPOfNN
ENSc9?=BF*4.F A/NPOfNN 4A9cSd?Bn=BgAchF*+I-. P/AAOfNP <=gARN=BcB?F*+I-. P/N0OfN!
E9RNA9cSF*+I-. P/AaOBNP 4A9cS[?gAchF*+I-. !/#POfNP <=gA?BR[=CF*+I-. !/!aOBNP
E9RB8NRSTF*+I-. :/N:OBNP 4A9cS[?oeR]FpNA9cS=C?qF*+I-. P/b0OBNP <=oeR]F*+I-. b/#NOBNP
E9C=NRSTF*+I-. P/aaOfN! 4A9cScRN?]=NFRN=CF*4. P/b#OfNN <=he9dc]cBF*+I-. P/APOfNN
E99?]AS=BF*+I-. !/!aOBNP 4A9cScgARN=BcB?F*+I-. b/00OfNP <=]A=RBcBF*+I-. !/aaOBNP
E9989FR9NcAc9F*4. !/00OfNN 4A9cSgAcB=e[FNA9cS=C?F*+I-. P/#0OfNN <i-4F*+I-. A/!:OfNN
E9gARBN8g?S[?]AS=BF*+I-. P/;aOfNN 4A9cSg8S=dchF*+I-. P/!#OfNN <cC=B?F*+I-. !/#bOBNP
E[?]S8BF*+I-. #/#AOBNP 49c[RlcB?F*+I-. P/P0OBNP OC=d?BgAchF*+I-. !/!NOfNN
E[=]SRlF*+I-. P/;:OBNP 4cgg?SFA8CScM=C?F*4. ;/P!OfNP OBCche9dRBF*+I-. a/A;OfNN
EB=9cdchF*+I-. a/AbOBNP 4cgg?SFcM8NA9cS=C?F*4. a/#0OfNP OBCc]AR9BhcC=e[F*p+I-q. 0/#0OfNN
ElRNcBRlc9? :/NbOBNP 4cgg?SFhe9dR]?F*4. :/:;OfNP Omi a/N#OfNN
ElR[?]A=gAchF*+I-. A/NNOfNN 4ce[RgAchF*+I-. P/!:OfNP OmC4F*+I-. !/N0OBNP
El=BgAchB?]A89F*+I-. !/!;OfNP 4ce[R]?]SR989F*+I-. :/!POfNN Ohd?BnR9?SR]?F*+I-. 0/aNOBNP
El=BgAchB[?]A89F*+I-. P/#AOfNP 4egScehFcM=C?F*4. P/!0OfN! O]A=cd?BNRSTF*+I-. a/N;OBNP
ElcN8N9c]=BF*+I-. :/0!OfN! 48RBRl=B?F*+I-. P/N:OfNN O]A=cBF*+I-. P/#NOfNP
D?BC=cNRSTF*+I-. #/;NOfNN 48RBcgAchF*+I-. P/:POfNN O]AcgScgAchF*+I-. #/#aOfNN
D?BdeSRNRSTF*+I-. P/:NOfNN 48d9e]AS=BF*+I-. 0/:#OBNP rR[gAeS A/PaOfNN
D?Bhe9=C?F*+I-. b/PAOBNP 48AR9c]AS=BF*+I-. #/P;OfNN r?BR[=gAchF*+I-. :/a:OfNP
D?Bhe9]RgF*+I-. !/NPOBNP 48A?MR]=BF*+I-. A/PPOfN! r?BRlRoe=BF*+I-. P/P:OfNN
D?B]RlcB?F*+I-. !/PNOBNP 48[cMRB=9F*+I-. P/0!OBNP r?B=]Sc]A=cBF*+I-. a/aAOBNP
D?]RBN8d9e]AS=BF*+I-. b/aNOBNP 48g?S[?]AS=BF*+I-. !/b!OfNN r?BcTeNRST 0/0AOBNP
D=d?B]AS=B !/P#OfNN 48gA?Bc]AS=BF*pPsqB=hc[?Sh.*+I-. 0/;POBNP r?Bc]A=cNRSTF*+I-. P/APOBNP
D=9RBRdchFhcC=e[F*+I-. P/NNOfNN 48gScNcBRlc9? 0/0AOBNP r?BgScgR]AS=BF*+I-. a/AaOfNN
D=cR99?]AS=BF*4. !/!aOBNP <Rlc[?]F*+I-. :/!bOBNP r?BgScg=C=BF*+I-. P/NaOBNP
D9Rh]=N=C=BBI !/b:OfNN <<CF*+I-. a/NPOBNP r?Bg8ScM=[R]?F*+I-. A/#bOBNP
DScC=dRNce[F*+I-. #/NNOfN! <?9]R[?]AS=BF*+I-. A/!:OBN! r?B]A=cBF*+I-. P/:aOfNN
DSc[RC=c9cB?F*+I-. P/#;OfN! <?[?]cBBIB[?]A89F*+I-. A/NbOfNN r?B]=BFRN?]R]?*p+I-q. :/bbOfN!
DSc[?]AR9=BF*+I-. A/P:OfNP <=Rl=BcBF*+I-. b/:#OBNP r?B]=BFA8CScM=C?*p+I-q. A/0!OfN!
DSc[cM8B=9F*+I-. A/:AOBNP <=NR[TRF*+I-. A/PNOBN! r?BnR9?SR]?F*+I-. !/!!OfNN
DSc[eNcBRlc9? 0/!aOBNP <=NA9cScT?Bl?B?F*4. b/aPOBN! r?S=[lcB?F*+I-. !/;bOBNP
DScBcgc9 0/;AOBNP <=NA9cScgA?BF*+I-. P/N0OBNP r=gScB=9 #/0:OfNN
De]R[=dchF*+I-. a/N:OBNP <=NA9cSgScgF*+I-. P/;:OBNP r9cNce[Rd?B A/!:OfN!
De]cNRSTcM=[F*+I-. P/N:OfNN <=NA9cSnchF*+I-. P/NNOfNP r9eNA9cSR9=BF*+I-. P/PaOfNN
De]cM8NRSTcM=[F*+I-. #/bNOBNP <=N9cdcgF*+I-. !/AAOBNP r9eN8]AS=BR]?F*+I-. !/;!OfNN
De]SR9=BF*+I-. A/!:OBN! <=Ncdc9F*+I-. !/bNOBNP r9ed?BRN?]F*+I-. P/AaOfNN
De]ScM8C=[F*+I-. ;/::OBN! <=NSc]cgAchF*+I-. ;/0:OfNN r9ecScRN?]R[=C?F*4. !/a;OfNP
De]89R[=B?F*+I-. 0/!NOBNP <=d?BRNce[F*+I-. a/AaOfNP r9ecSct98Ncd?B P/NAOfNN
4RCehRdchF*+I-. !/AaOfNN <=d?BcNcBRlc9?F*+I-. P/NbOBNP r9eSgS=[=Cc9F*+I-. P/:NOfNN
4R9N=e[FRSh?BR]?F*4. #/P0OfN! <=d?BlcoeR]F*+I-. #/#!OBNP r9eh=9Rlc9? P/NaOfNN
4R9N=e[FN8RB=C?F*4. 0/NNOfNN <=d?]A=R9cB?F*+I-. !/b;OfN! r9e]S=Rdc9F*+I-. P/NNOfNN
4Rg]Rdc9F*+I-. 0/A!OBN! <=[?g=g?SR]?F*+I-. P/a;OBNP r9eMcd?B=[F*+I-. P/:!OfNN

<=[?]ARNA9cSF*+I-. ;/bAOBN! rc[?hRd?BF*+I-. P/N:OfNN
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Noise 
In the EPS 2020 version (Steen and Rydberg 2020), the monetary value for noise was determined 
for diPerent noise levels per car km. In this updated version noise are valued per noisekm 
measured as emitted energy, i.e. 10^(dBA/10)*km. This resulted in a monetary value of 1.07E-08 
€/10^(dBA/10)*km. The calculation s shown in table 8 and explained further n the 
supplementary material. 

 

Table 8 Monetary value of environmental impacts of noise 

 

Land use 
Land use values are shown in table 9. The same method for calculation is used as for the 2020 
version, but new red-list data from IUCN and new assessments of temperature related health 
impacts in cities (Wang et al. 2025) are used. For biodiversity impacts, an alternative would have 
been to follow the method recommended by GLAM (UNEP/SETAC 2016) and use “potentially 
disappeared fraction of species” (PDF) to allocate the total value of biodiversity to diPerent 
activities. This method was developed by Caudhary (Chaudhary et al. 2015) and is  more 
sophisticated in that it assesses impacts on diPerent taxa and threat levels. But it includes 
weighting when aggregating impacts on diPerent taxa and on diPerent threat levels. It requires 
input data that is diPicult to obtain, and it only considers impact on biodiversity from land use. 
There is also an inherent weighting between diPerent taxa in the EPS method in that that it gives 
equal weight to all red listed species. But that weighting may be seen as representing people’s 
concern for diPerent species as the process of adding species to the list is based on voluntary 
reporting from people. So, the same method is used here in the update as for the earlier 
versions. The results are shown in table 9. 

Table 9 Monetary values of environmental impacts from land use 
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Radionuclides 
Emissions to air 
Table 10 shows natural capital loss from radionuclides emitted to air from ordinary operation of 
nuclear sites, i.e. excluding accidents. 

Table 10 Monetary values of environmental impacts from emissions of radionuclides to air. 
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Discussion 
In comparing the estimates of loss of natural capital made for the 2020d and 2025d EPS 
versions, CO2 and Au resources remain in the top, but some changes in the top ten 
emissions/resources are particularly obvious: oil from ground, coal from ground, NMVOC to air, 
PM2.5 and Cd from ground.  

Oil from ground was ranked nr 10 in the 2020d version and as nr 3 in the 2025d version. The 
reason for the change is primarily due to an increased cost of replacement with a sustainable 
alternative. The replacement cost has increased partly because of increased demand and partly 
due to a matured market for HVO, motivating us to abandon the cheaper and more speculative 
replacement alternative based on the Fisher-Tropsch process with wood as an input. But if the 
replacement cost is dependent on demand, which demand level should be used? Replacing all 
crude oil with HVO diesel would not be possible, and the price for such a demand level very 
high, almost impossible to assess and unlikely to happen. Consequently, it seems reasonable 
to apply the present supply/demand-price. In terms of guidance in product development, it 
would perhaps give too low incentives in a longer perspective, but still meaningful. Like when 
turning the steering wheel as much as the sight of the road ahead allows. 

The sustainable alternative to coal from ground, charcoal, has increased in median price from 
0.258 to 0.366 €/kg, changing its rank in terms of global cost from 16 to 7. However, this change 
is within the estimated uncertainty (a factor of 2), which mainly is due to an unclear definition of 
“coal”. The cost of charcoal is largely determined by its use for cooking, which requires much 
less quantities than present use of fossil coal. To decrease the uncertainty, one would probably 
have to determine separate values for diPerent flow volumes. In a supply-demand context, 
costs vary with volume. For many emissions, like for toxic substances, there is a similar 
problem: impacts depend on volumes. But in LCA, this information is scarcely available, and it 
is more practical to account for it as an uncertainty. If this uncertainty is material for the 
decision at hand, a more sophisticated valuation may be motivated. 

The damage cost of impacts from NMVOC has doubled. The reason is new and higher 
estimations of YLL from NMVOC-induced NOx, which are population weighted (Aditya Nalam et 
al. 2025). A similar increase in impact from anthropocentric NMVOC is assumed, when using 
the POCP values from literature. 

The loss of natural capital value from Cd mining has increased. The main reason is the 
increased cost of the hydrometallurgical process. 

The impact from urban land use from cities is ranked as nr 4. In the 2020 version, separate 
impacts from large cities >500000 inhabitants and medium sized cities < 500000 inhabitants 
were estimated, but LCA data for these categories were seldom available. In the 2025 version 
we adapt to the UN population statistics, where cities are one category. There, cities are urban 
areas with more than 50000 inhabitants. 

Table 11 Comparison of estimations of loss of natural capital between the EPS version 2020d 
and 2025d. 



 

It is striking that the diPerences in loss of natural capital between elementary flow groups are 
relatively small. The loss of natural capital from rank nr 10 is only a third of that for rank nr 1. This 
explains why there can be such significant changes in ranking between the EPS versions, with 
moderate changes in natural capitals. Maybe there is some kind of damping mechanism, but 
today we see no such explanation for the small diPerences. 

The magnitude of the global loss of natural capital is an indication of the priority for 
improvement in data quality, but also for mitigation, like how to implement circular economy 
and electrification of transports. In those cases, values of emissions and fossil resources must 
be compared to values of metal resources. Future updates will be needed to increase the 
quality of such data and communicate what they represent. 

Conclusion 
Updated monetary values for environmental goods and elementary flows have changed 
compared to the 2020 version due to changes in prices and cost and due to new knowledge on 
impact pathways. Uncertainty estimates have also changed due to new knowledge on impact 
pathways. 

Future updates are recommended. The Excel file in the supplementary material will help with 
such updates. 
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