

Supplementary Methods
Frame of analysis
[bookmark: _Hlk170911233]Based on the guidelines for critical reviews proposed by Wright and Michailova (2022), we adopt the following frame of analysis:

i) Authors’ own stance: We approach the review process without a preformed normative standpoint.
ii) Interpretation of “critical”: By “critical”, we mean that we do not take any of the normative assumptions in the literature for granted but instead, try to challenge these assumptions as much as possible with counterarguments from the literature. In addition, we identify inconsistencies in the studies and point out any remaining research gaps. We leave it up to the readers to form their own normative standpoint based on our critical review, and only in the conclusion, we explain how we would proceed ourselves in view of the results. 
iii) Engagement with the literature: Normative controversies may be explicit in the literature, when researchers criticise other studies specifically, but this criticism may have got lost over time due to lack of visibility. Other than that, normative controversies may be implicit and become apparent only when several studies are carefully compared. Both situations are covered in this review.
iv) [bookmark: _Hlk170961131]Purpose of the critical review: As the non-anthropocentric monetisation in CBA, and inclusion in SWF, of impacts on animals is not yet applied in practice, the ultimate purpose of our review is to enable informed normative choices when policy analysts consider practical application. Besides, we aim to facilitate the academic debate on these normative controversies, and to point out any remaining research gaps.
Search Process
In EconLit, we used the following search terms:

AB animal* welfare* AND AB ( econom* OR polic* OR polit* OR (impact* AND assess*) OR (cost* AND benef*) OR (social AND welfare AND function) ) → 285 results

AB animal* welfare* AND AB monet* → 7 results

In Scopus, we had to further narrow down the search terms due to the broader coverage of different scientific disciplines:

( ABS ( animal* AND welfare* ) AND ABS ( ( ( polic* OR polit* ) AND evaluat* ) OR ( cost* AND benef* ) OR ( "social welfare function*" ) ) ) → 803 results plus 22 preprints

TITLE-ABS-KEY ( animal* AND welfare* AND monet* ) → 92 results plus 1 preprint

All results and preprints were screened for inclusion according to title and abstract (inclusion criteria see below). The literature search covers studies published until 18 June 2024.[footnoteRef:1] Otherwise, no restrictions are applied regarding the year of publication and geographical location. [1:  In October 2024, almost simultaneously to the working paper version of this critical review, an edited book was published by Fischer (2024), featuring contributions by Fischer, Gaffney, Schukraft, Shriver and others. These authors have published similar work before (Fischer 2023, 2022; Gaffney et al. 2023; Schukraft 2020a, 2020b, 2020c; Shriver 2022) which is covered in this critical review. Fischer ’s (2024) book deals with one specific approach of estimating welfare capacities while we review a range of approaches for each step in CBA and SWF. Fischer’s book also features a chapter where Timmerman (2024) defends their approach against Visak ’s (2022) work, arriving at a few similar, but mostly complementary, observations as this critical review. ] 


Studies are included based on the following criteria:
· Language: English or German
And either:
· Theoretical or empirical contribution to the measurement of human and animal welfare on the same scale
Or,
· Theoretical or empirical contribution to the non-anthropocentric inclusion of animals in SWF
Or,
· Theoretical or empirical contribution to the non-anthropocentric monetisation of impacts on animals in CBA, SWF, or other contexts

If title and abstract match the inclusion criteria, the full text is retrieved. If the full text also matches the inclusion criteria, it is included in the critical review. When evaluating the inclusion criteria, we focus on the conceptual contribution of each study and determine whether it advances our understanding of the research topic (as suggested by Grant and Booth 2009), but do not formally assess the quality of the studies. In total, the full texts of 73 publications from the database search and the snowball search are included in the critical review. 


Neuron-based scaling factors act as weights
Espinosa and Treich (2024): 
Equation (8) in Equation (2):

	(i)

The ethical (“antispeciesism”) weight  and neuron-based scaling factor  have the same properties in the equation (also acknowledged by Espinosa and Treich, 2025).

Budolfson et al. (2024):
Master formula:
1. For linear functions going through the origin, the same holds as for equation (i). With cows (subscript c) as an exemplary species:
 	(ii)

2. For critical-level utilitarianism (mentioned as an example by Budolfson et al. 2024) with an exemplary critical level l=5, cows as an exemplary species and only one individual:
 	(iii)
While the ethical weight  discounts both terms, the empirical weight  only discounts utility (as already noted by Blackorby and Donaldson, 1992).
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