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Abstract

The transition to a sustainable economy requires investments in companies capable of

driving real-world transformations. Impact assessments are central to this, yet exist-

ing company impact assessment tools for impact investing lack the necessary methods

and data to determine the significance of environmental and social impacts. This paper

addresses this gap by first exploring the life cycle assessment (LCA) literature on LCA

logics and their application in company impact assessment tools. Second, we examine

the conceptual and practical availability of absolute sustainability indicators for invest-

ment purposes. Our findings show that while LCA logics provide a valuable foundation

for assessing the significance of company impacts, important gaps remain in allocating

macro-level thresholds to the company level. Moreover, while environmental abso-

lute sustainability indicators are conceptually advanced, their practical application is

hindered by data limitations, restricting their usability for investors. Social absolute

sustainability indicators lack clear impact pathways for translating macro-level issues

into actionable company-level indicators, which is further constrained by data gaps.

In light of these findings, we emphasize the distinct requirements of the environmen-

tal and social dimensions in advancing the assessment of the significance of company

impacts. To effectively address these needs and enhance impact investment practices,

we highlight the importance of interdisciplinary research, the regulatory and practical

adoption of absolute sustainability approaches, and improved data integration.

KEYWORDS

absolute sustainability indicators, company impact assessment, ESG data providers, impact
investing, industrial ecology, science-based targets

1 INTRODUCTION

The transition to a sustainable economynecessitates investing in companies capable of driving tangible changes in the realworld. Assessing positive

and negative impacts at the company level, that is, “the change that company activities achieve in social and environmental parameters” (Kölbel

et al., 2020, p. 555), is central for impact investors. These investors seek—besides financial return—to actively contribute to the transition with

their investment activities (e.g., Hehenberger et al., 2019; Höchstädter & Scheck, 2015; Schlütter et al., 2023). Motivated by standard setters and
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2 BUSCH ET AL.

practitioners, various company impact assessment tools have been developed, introducing impact categories and metrics (Global Impact Investing

Network [GIIN], 2023a; Impact Frontiers, n.d.–a; Impact Management Project [IMP], 2020). However, yet, these tools lack precise methods and

reliable information for assessing the significance of company impacts, that is, whether company impacts adequately address global environmental

and social challenges (Popescu et al., 2021; Yi et al., 2022). Therefore, determining the significance of company impacts poses amajor challenge for

investors (Popescu et al., 2021; Strömmer &Ormiston, 2022; Yi et al., 2022).

To tackle this challenge, research at the intersection of sustainable finance and industrial ecology highlights the value of life cycle assessment

(LCA) (Kulionis et al., 2024; Popescu et al., 2021; Schlütter et al., 2023). LCA, particularly through life cycle impact assessment (LCIA), builds on

established logics that provide structured guidance for assessing the significance of impacts at the product or process level (International Organi-

zation for Standardization [ISO], 2006; Kim et al., 2013; Liu et al., 2013). These LCA logics underpin various assessment methods, including social

life cycle assessment (S-LCA), life cycle sustainability assessment (LCSA), organizational LCA (O-LCA), and absolute environmental sustainability

assessment (AESA). The latter method, AESA, assesses environmental impacts against predetermined thresholds, a practice widely recommended

for determining the significance of an impact (Bjørn et al., 2019; Borucke et al., 2013; Clausen et al., 2024; Haffar & Searcy, 2018b; Hjalsted et al.,

2021;McElroy & van Engelen, 2012; Ryberg et al., 2021; Searcy, 2016; Yi et al., 2022).1

Building on the ISO’s (2006) definition of LCA and Bjørn et al.’s (2019) AESA framework, we identify three essential LCA logics for assessing

the significance of company impacts: (i) identifying relevant impact categories, (ii) quantifying company impacts, and (iii) incorporating macro-level

thresholds. Applied to company-level indicators, these logics enable the use of “absolute sustainability indicators,” which “express organizational

performance in terms of impacts on vital capitals, relative to norms, standards or thresholds for what such impacts ought to be (for specific periods

of time) in order to be sustainable” (McElroy & van Engelen, 2012, p. 65). A common example is the ratio of a company’s greenhouse gas emissions

to its allocated share, typically determined in accordancewith the Science Based Targets initiative (SBTi) (Andersen et al., 2021; Bendig et al., 2023;

Haffar & Searcy, 2018a, 2018b; Rekker et al., 2022). As such, we consider a company impact significant if it goes above an adequate threshold

required to achieve a specific sustainability goal.

Extant research on LCA logics in impact investing has remained largely conceptual. Studies argue that LCA can help investors identify and assess

sustainability hot spots (Schlütter et al., 2023), highlighting its potential to assess company impacts on biodiversity (Kulionis et al., 2024). However,

assessment tools in impact investing rarely incorporate life cycle considerations at the product level (Popescu et al., 2021).

Substantial research gaps remain in assessing the significance of company impacts. First, no studies have examinedwhether, and to what extent,

LCA logics are or should be applied in company impact assessment tools for impact investing. Second, while scholars frequently highlight the lack

of absolute sustainability indicators (Bjørn et al., 2017; Haffar & Searcy, 2018a, 2018b; Popescu et al., 2021; Strömmer &Ormiston, 2022; Yi et al.,

2022), these critiques are largely anecdotal and do not address the needs of impact investors. Thus, we ask: (1) Which LCA logics for determining

the significance of impacts are applied in company impact assessment tools for impact investing? and (2) Which absolute sustainability indicators

have been conceptually proposed andwhat data is practically available for investors?

In order to address these questions, this paper is organized as follows. First, we explore the literature on LCA logics for determining the sig-

nificance of company impacts and their application in major company impact assessment tools (GIIN, 2023a; IMP, 2020; Impact Frontiers, n.d.–a).

Second, we examine the conceptual availability of absolute sustainability indicators in relevant standards, guidelines, and frameworks and conduct

an in-depth analysis of proprietary data from ninemajor environmental, social, and governance (ESG) data providers. Third, we discuss our findings

andhow they advanceunderstanding in the field. Finally,wederive implications for academic research, policy, andpractice regarding the application

of LCA logics in company impact assessment for impact investing.

This study makes three interrelated contributions. First, we show that LCA logics provide a valuable foundation for assessing the significance

of company impacts, but important gaps remain in allocating macro-level thresholds to the company level. Second, while environmental absolute

sustainability indicators are conceptually advanced, their practical application is hindered by data limitations, whereas social absolute sustainabil-

ity indicators lack clear pathways to translate macro-level issues into actionable company-level indicators. Third, this study highlights the distinct

needs for environmental and social absolute sustainability indicators, calling for interdisciplinary research to refine methodologies, for policymak-

ers to mandate and incentivize the adoption of absolute sustainability approaches, and for ESG data providers to integrate absolute sustainability

indicators.

2 EXPLORING LCA LOGICS AND THEIR APPLICATION IN COMPANY IMPACT ASSESSMENT TOOLS FOR
IMPACT INVESTING

2.1 Identifying relevant impact categories

The LCA logic of identifying relevant impact categories is the first step in LCIA. It involves selecting and defining impact categories that capture key

issues of concern throughout a product’s or organization’s value chain (ISO, 2006). Comprehensive guidance on good practice of this LCA logic has
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BUSCH ET AL. 3

been developed, tested, and implemented by academics and practitioners (e.g., European Commission’s Joint Research Centre [JRC], 2010; United

Nations Environment Programme [UNEP] & Society of Environmental Toxicology &Chemistry [SETAC], 2019).

For environmental impacts, the International Reference Life Cycle Data System Handbook—based on ISO 14040/44—advocates a consistent

and comprehensive selection of impact categories to ensure alignment with study goals and coverage of key environmental issues (JRC, 2010). It

distinguishes between impact categories at midpoint and endpoint level, recommending their inclusion unless explicitly justified otherwise (JRC,

2010). Midpoint categories cover indicators situatedmidway along the impact pathway, addressing issues such as climate change, ozone depletion,

and human toxicity, while endpoint categories include areas of protection at the end of the impact pathway, namely, damage to human health,

damage to ecosystem, and depletion of natural resources (ISO, 2006; JRC, 2010).

For social impacts, guidance on LCA remainsmixed and evolving (Huang et al., 2025).While some guiding documents reference the environmen-

tal ISO 14040/44 (e.g., UNEP, 2020; UNEP & SETAC, 2009), there is no consensus on prioritizing impact categories (Hannouf et al., 2023; Huang

et al., 2025; Kühnen&Hahn, 2017), and updates to guidelines have introduced significant changes (UNEP, 2020; UNEP& SETAC, 2009). The recent

“Guidelines for Social Life Cycle Assessment” (UNEP, 2020) define six stakeholder categories—workers, local community, value chain actors, con-

sumers, children, and society—linked to 40 impact subcategories, such as child labor, sexual harassment, and corruption. These subcategories are

not prioritized and are typically grouped into impact categories like human rights, working conditions, and governance. Alternatively, the guidelines

propose an impact pathway assessment approach that, like environmental LCA, distinguishes between midpoint and endpoint categories without

specifying midpoint categories. Furthermore, many social impact categories lack clear connections to internationally accepted macro-level frame-

works, such as the United Nations Sustainable Development Goals (SDGs) (Agusdinata et al., 2023; Backes & Traverso, 2022; Cordella et al., 2023;

Hannouf et al., 2023; Yao et al., 2024).

In impact investing, company impact assessment tools define impact categories across environmental and social dimensions. However, a lack

of standardization leads to variations between tools. For instance, IRIS+ includes 17 impact categories, such as agriculture, energy, and biodi-

versity (GIIN, 2023b), while the Global Reporting Initiative (2024) outlines 33 topic standards covering areas like child labor, public policy, and

biodiversity. This variation persists despite tools like IRIS+ (GIIN, 2023b) and the Impact Management Norms (Impact Frontiers, n.d.–c) align-

ing their categories with the same macro-level framework, the SDGs. The relevance of an impact category for a company is typically determined

through stakeholder engagement (e.g., GRI, 2023; Impact Frontiers, n.d.–c) or sector-specific guidance (e.g., GRI, 2024), withmany tools referencing

established frameworks for further methodological direction (e.g., Impact Frontiers, n.d.–c).

Thus, the LCA logic of identifying relevant impact categories through defined sets of impact categories and a structured selection process is used

by company impact assessment tools.

2.2 Quantifying company impacts

The LCA logic of quantifying company impacts extends traditional product-based LCA to the company level, accounting for all impacts associated

with the company’s product portfolio and its provision (ISO, 2014). Although this represents a shift from LCA’s traditional product focus, company-

level assessments are not new (e.g., Clift &Wright, 2000; Finkbeiner et al., 1998; Taylor & Postlethwaite, 1996). They are further specified in an ISO

standard (ISO, 2014), and detailed guidance has been discussed and tested by academics and practitioners (UNEP& SETAC, 2015).

An important aspect of quantifying company impacts is selecting covered products and unit processes, as well as defining the system boundary

(ISO, 2014). The “Guidance on Organizational Life Cycle Assessment” outlines four levels of coverage, namely, the whole organization, a brand, a

business division, or a region (UNEP & SETAC, 2015). Based on this selection, the guidelines establish system boundary rules, including considera-

tion of the full product life cycle and the definition of cut-off criteria, drawing on traditional LCA principles. Additionally, the guidelines introduce

specifications that account for different coverage levels, influencing the selection of facilities, products, and activities as well as the choice between

cradle-to-gate and cradle-to-grave assessment (UNEP& SETAC, 2015).

Since the LCA logic of quantifying company impacts builds on product-level assessments, O-LCA results align with product-based LCA (Man-

zardo et al., 2018). Similarly, social O-LCA (SO-LCA) shares methodological similarities with S-LCA (D’Eusanio et al., 2022; Martínez-Blanco et al.,

2015; UNEP, 2020). However, O-LCA is not recommended for company comparison due to the limited number of studies (Cimprich & Young, 2023;

Manzardo et al., 2018) and the resulting lack of a consistent data basis (UNEP& SETAC, 2015).

In impact investing, company impact assessment tools have traditionally focused on the company level. Given the investor perspective, these

tools often rely on company-reported data (e.g., GIIN & CDCGroup, 2020) or reference impact assessment methods (e.g., Impact Frontiers, n.d.–c;

United Nations Development Programme [UNDP], 2021). As a result, depending on the selected method, these tools rarely consider the whole

product life cycle, omitting aspects such as scope 3 greenhouse gas emissions (Popescu et al., 2021), and apply varying methodological approaches

to setting system boundaries (e.g., GIIN &CDCGroup, 2020; GRI, 2023).

Thus, while the LCA logic of quantifying company impacts is used in company impact assessment tools, these tools remain methodologically

inconsistent and do not assess a company’s total impacts. Integrating LCA’s methodological requirements, such as system boundaries and full life

cycle consideration, could enhance the rigor, comparability, and comprehensiveness of company impact assessment tools.
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4 BUSCH ET AL.

2.3 Incorporating macro-level thresholds

The LCA logic of incorporating macro-level thresholds is embedded in multiple LCA approaches (ISO, 2006; Paulillo & Sanyé-Mengual, 2024). One

of these is distance-to-target weighting, an optional LCIA step that assigns weight to an impact based on its distance from a defined macro-level

target (ISO, 2006; Pizzol et al., 2017). These targets should be scientifically grounded, aligned with regional regulations, and transparently docu-

mented (JRC, 2010). In the environmental dimension, several established distance-to-target tools offer predefined indicators andweighting factors

(Pennington et al., 2004; Weidema, 2015), while in the social dimension, this approach is less common and typically applied qualitatively at impact

pathwayassessments (UNEP, 2020).However, themethod faces challengesdue tounderlying assumptions, varying regional contexts (Verones et al.,

2020;Wulf et al., 2017), and differences between science-based and policy-based target setting (Muhl et al., 2023) which hinders its effectiveness

for decision-making (Grubert, 2017; Kalbar et al., 2017; Pizzol et al., 2017).

An alternative approach to incorporatingmacro-level thresholds is AESA, which compares an activity’s estimated environmental pressure to the

environment’s carrying capacity and considers it sustainable if it stays within its allocated share (Bjørn et al., 2019; Fang et al., 2015; Rees, 1996). A

comparable approach exists in the social dimension, where sustainability is assessed against thresholds, a broader term that also includes carrying

capacity (Bjørn et al., 2019; McElroy & van Engelen, 2012). Defining such thresholds to assess absolute sustainability indicators follows a two-step

approach that combines scientific knowledge and/or normative assumptions (e.g., Bjørn et al., 2019;Heide et al., 2023;Hjalsted et al., 2021;McElroy

& van Engelen, 2012). First, a macro-level threshold is established, typically at the global level, such as a 1.5◦C threshold for global warming or the

goal of zero hunger. Second, this threshold is allocated to themicro level, in this case, the company level.

For the first step, the planetary boundaries concept (Rockström et al., 2009) provides environmental macro-level thresholds and is widely used

in the AESA literature (e.g., Bjørn et al., 2019; Guinée et al., 2022; Hauschild et al., 2020; Ryberg et al., 2020, 2021). It defines nine impact categories

with corresponding indicators and thresholds that must not be transgressed to maintain environmental stability (see Table 1).2 For social impacts,

the doughnut model (Raworth, 2012, 2017) has been proposed in AESA research (Bjørn et al., 2019; Hauschild et al., 2020; Hjalsted et al., 2021).

Extending the planetary boundaries concept to the social dimension, it identifies 12 social foundations based on government priorities for the

United Nations Rio+20 conference (Raworth, 2012, 2017). Unlike the closely related SDGs, the doughnut model provides quantified macro-level

thresholds for each category (see Table 1).

For the second step, principles for allocating macro-level thresholds to the company level are central (Bjørn et al., 2019; Heide et al., 2023; Hjal-

sted et al., 2021). These include the egalitarian principle (equal per capita), grandfathering (proportional to current share of total impacts), ability to

pay (proportional to economic activity) (Hjalsted et al., 2021), and sufficientarianism (fulfilment of human needs) (Bjørn et al., 2020;Heide&Gjerris,

2024;Heide et al., 2023). The choice of principles is debated, as resulting company-level thresholds can vary significantly due to differing underlying

values (Bjørn et al., 2020; Heide & Gjerris, 2024; Heide et al., 2023; Hjalsted et al., 2021). For instance, under egalitarianism, a company’s freshwa-

ter use budgetwould be allocated per capita. Grandfathering, by contrast, would allocate thresholds proportional to the company’s historical water

use, favoring firmswith larger pastwithdrawals. These discrepanciesmay lead to a company being considered sustainable under one principlewhile

exceeding thresholds under another (Clausen et al., 2024).

In impact investing, company impact assessment tools often referencemacro-level frameworks such as the planetary boundaries, SDGs, and the

doughnut model (GIIN, 2023a; IMP, 2020). However, these references are typically anecdotal and the frameworks are not used to determine the

significance of company impacts (GIIN, 2023a; IMP, 2020). Instead, company impact assessment tools rely on established allocation methods for

further guidance (e.g., Impact Frontiers, n.d.–c; UNDP, 2021). In the environmental dimension, the SBTi is a widely adopted allocation method for

climate impacts (Andersen et al., 2021; Bendig et al., 2023; Haffar & Searcy, 2018a, 2018b; Rekker et al., 2022; Science Based Targets initiative

[SBTi], 2024).3 For other impact categories, the Science Based Targets Network, 2023c, 2024) has introduced science-based targets for freshwater

and land, building on established methods and datasets such as the WRI Aqueduct water risk atlas to assess water-related risks (SBTN, 2023b;

World Resources Institute [WRI], n.d.). For biodiversity, only initial guidance exists (SBTN, 2023c).

In the social dimension, allocation methods are largely absent from company impact assessment tools (GIIN, 2023a; IMP, 2020). This gap could

be partially addressed by Yi et al.’s (2022)manual, which compiles 61 indicators, including 23 for social issues, to assess company impacts in relation

to the SDGs. However, most social indicators focus onworkers’ issues, with limited consideration of other stakeholders and social issues, while only

nine include company-level thresholds to assess the significance of these impacts.

Thus, the LCA logic of incorporating macro-level thresholds is rarely used in company impact assessment tools and remains largely qualitative.

At best, these tools reference SBTi, while progress in the environmental (e.g., SBTN, 2024) and social dimensions (e.g., Yi et al., 2022) has yet to be

integrated intomainstream practices. Expanding this LCA logic could provide a systematic, quantitative approach for assessing the significance of a

company impact.

Overall, the first two LCA logics, identifying relevant impact categories and quantifying company impacts, are well used in company impact

assessment tools but remainmethodologically inconsistent. In contrast, the third LCA logic, incorporatingmacro-level thresholds, is largely absent,

with the major exception of climate-related thresholds. A better reflection of this logic in the tools could provide a structured, quantitative

foundation for assessing the significance of company impacts.
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BUSCH ET AL. 5

TABLE 1 Impact categories, macro-level indicators, andmacro-level thresholds of the planetary boundaries (Richardson et al., 2023) and
social foundations of the doughnut (Raworth, 2017).

Dimension Impact Category Macro-Level Indicator

Macro-level

threshold

Environmental Atmospheric aerosol loading Interhemispheric difference (AOD: aerosol optical depth) 0.1 AOD

Biogeochemical flows: P Global: P flow from freshwater systems into the ocean 11 Tg P yr−1

P andN cycles P Regional: P flow from fertilizers to erodible soils 6.2 Tg P yr−1

NGlobal: Industrial and intentional biological fixation of N 62 TgN yr−1

Change in biosphere integrity Genetic diversity: Extinction rate (E/MSY: extinctions per million

species-years)

10 E/MSY

Functional diversity: Energy available to ecosystems (HANPP: Human

Approp. of Net Primary Prod.)

10%HANPP

Climate change Atmospheric CO2 concentration 350 ppmCO2

Total anthropogenic radiative forcing at top-of-atmosphere 1.0Wm−2

Freshwater change Blue water: human induced disturbance of blue water flow 10.2%

Greenwater: human induced disturbance of water available to plants 11.1%

Land-system change Global: Area of forested land as % of original forest 75%

Introduction of novel entities Percentage of synthetic chemicals released to the environment without

adequate safety testing

0

Ocean acidification Average global surface ocean saturation state with respect to aragonite 2.75Ωarag

Stratospheric ozone

depletion

Stratospheric O3 concentration (DU: Dobson unit) 276DU

Social Gender equality Representation gap betweenwomen andmen in national parliaments 0%

Worldwide earnings gap betweenwomen andmen 0%

Income andwork Population living on less than the international poverty limit of $3.10 a day 0%

Proportion of young people (aged 15-24) seeking but not able to findwork 0%

Social equity Population living in countries with a Palma ratio of≥2 0%

Water and sanitation Population without access to improved drinking water 0%

Population without access to improved sanitation 0%

Education Adult population (aged 15+) who are illiterate 0%

Children aged 12-15 out of school 0%

Energy Population lacking access to clean cooking facilities 0%

Population lacking access to electricity 0%

Food Population undernourished 0%

Health Population living in countries with life expectancy at birth<70 years 0%

Population living in countries with under-fivemortality rate>25/1,000

live births

0%

Housing Global urban population living in slum housing in developing countries 0%

Networks Population stating that they are without someone to count on for help in

times of trouble

0%

Population without access to the Internet 0%

Peace and justice Population living in countries scoring≤50 of 100 in the Corruption

Perceptions Index

0%

Population living in countries with a homicide rate of≥10 per 10,000 0%

Political voice Population living in countries scoring≤0.5 (of 1.0) in Voice &

Accountability Index

0%
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6 BUSCH ET AL.

3 STATUS QUO ANALYSIS

3.1 CONCEPTUAL AVAILABILITY OF ABSOLUTE SUSTAINABILITY INDICATORS

The first part of the status quo analysis explores the conceptual availability of absolute sustainability indicators. To identify a collectively exhaustive

and mutually exclusive set, the analysis builds on a corresponding macro-level framework. Given the widespread adoption in LCA, we utilize the

impact categories, indicators, and thresholds of the latest planetary boundaries (Richardson et al., 2023) combined with the social foundations of

the doughnut model (Raworth, 2012).

To identify existing absolute sustainability indicators, we examined metrics provided by market-driven standards, guidelines, and frameworks

(e.g., IRIS+, GRI, UN Global Compact, TCFD, and ESG data providers), as well as policy- and regulation-driven frameworks (e.g., EU taxonomy and

SDGs). We identified metrics through a snowballing strategy, starting with those from members of the Impact Management Project4 and the lat-

est EU corporate disclosure regulation. In total, we collected 10,023 metrics from 75 sources (see Supporting Information S1). We then mapped

these metrics to macro-level categories (e.g., climate change and health) and assessed for each category the availability of absolute sustainability

indicators, underlying assessment methods, and company-level thresholds (see Supporting Information S2 and S5).

Our analysis reveals that out of 10,023 metrics collected, only 17 unique absolute sustainability indicators can be mapped to the macro-level

indicators of the planetary boundaries and doughnut model. Of these, 10 belong to the environmental dimension (E1–E10) and seven to the social

dimension (S1–S7) (see Table 2). For instance, the environmental indicator E5 (“ratio of greenhouse gas emissions to its permitted share”) directly

links a company’s emissions to its allocated share of the macro-level threshold for climate change. Similarly, the social indicator S6 (“percentage of

peoplewithin the company’s sphere of influencewith access to cleanwater”) alignswith SDG6, applying a 100%access by 2030 threshold. The vast

majority of collected metrics are excluded due to a lack of macro-level threshold integration or company-level allocation. Many of these excluded

metrics focus on processes (e.g., implementation of environmental policies), outputs (e.g., number of trainings conducted), or relation to revenue

(e.g., greenhouse gas emission per USD revenue) without assessing the significance of their impact.

The 17 identified absolute sustainability indicators represent one approach to assessing the significance of the corresponding company impacts

without excluding other possible indicators (see Supporting Information S2). Indicator E5 (“ratio of greenhouse gas emissions to its permitted

share”) is the only one that appears twice, for climate change and for ocean acidification, as both share greenhouse gas emissions as a common

driver. Most indicators are expressed as ratios, combining the company-level threshold with the company’s actual impact. However, some indica-

tors, such as E7 (“area of deforestation”), E8 (“area of converted natural habitats”), or E10 (“ozone-depleting substances and chemicals”), are not

calculated as ratios because their assessed impacts are entirely restricted under Richardson et al. (2023) or theMontreal Protocol (1987).

The mapped assessment methods offer ways to calculate absolute sustainability indicators while allowing for different allocation principles.

Most methods apply to a single macro-level category (e.g., Accountability Framework initiative [AFi] andMontreal Protocol), others cover multiple

categories (e.g., SBTi’sNetZeroStandard,UnitedNationsGlobalCompactCEOWaterMandate, and soon). The latteroccurswhenmacro-level indi-

cators share common drivers (e.g., climate change and ocean acidification both stem from greenhouse gas emissions) or when a method addresses

multiple sustainability issues (e.g., GRI).

Where feasible, we derived science-based or policy-based company-level thresholds. While some absolute sustainability indicators have fixed

thresholds (e.g., E7: “area of deforestation”), others vary by region (e.g., E6: “naturally replenished freshwaterwithdrawals”) or values (e.g., S5: “ratio

ofCEOremuneration to lowest-paidworker remuneration”). Additionally, some thresholds are timebound, such as S6 (“percentageof peoplewithin

sphere of influence with access to clean water”), which targets 100% access by 2030 in line with SDG 6 and requires assessment based on the

planned path to the threshold.

Table 3 illustrates the relationship between absolute sustainability indicators and macro-level indicators, showing their alignment and correla-

tion. Specifically, it distinguishes between direct and indirect causal links (column “Causal Link toMacro-Level Indicator”) and whether macro-level

thresholds can be completely or incompletely allocated to the company level (column “Degree of Allocation”). Our analysis reveals notable dif-

ferences between the environmental and social dimensions. In the environmental dimension, an absolute sustainability indicator exists for each

macro-level indicator, with most indicators having direct causal links and completely allocated thresholds. The only exceptions are E1 (“ratio of air

emissions to its permitted share”) and E4 (“ratio of ecological focus areas to arable land”), which have indirect links and incomplete threshold allo-

cations. While absolute sustainability indicators exist for every environmental macro-level indicator, challenges remain. For instance, E4 (“ratio of

ecological focus areas to arable land”) relies on land-usemodels that vary regionally, limiting standardization and comparability. Similarly, E1 (“ratio

of air emissions to its permitted share”) depends on region-specific thresholds, reflecting the heterogeneity of aerosol sources and their impacts

(Richardson et al., 2023).

In the social dimension, only seven absolute sustainability indicators are mapped, compared to 20 macro-level indicators. Metrics with limited

influence on macro-level indicators are excluded (e.g., “incident rate of occupational injuries” omits key health-related factors like stress, nutrition,

or work conditions). As a result, 13 conceptual gaps remain (marked as “to be developed”). Furthermore, only three indicators have a direct causal

link to the macro-level indicator (e.g., S6: “percentage of people within sphere of influence with access to clean water”), while others cover only
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TABLE 4 Overview of ESG data providers.

Data

provider

Coverage of

companies

Practices for data

processing

Macro-level

framework

A ∼9100 •Weighting

•Benchmarking

• -

B ∼13,000–14,000* • Revenue exposure • SDGs

C ∼27,000 • Revenue exposure
•Benchmarking

•Monetization

• SDGs

D ∼7300 • Revenue exposure
•Weighting

•Benchmarking

•Monetization

• SDGs
• Individual framework

E ∼5000–10,000* • Revenue exposure
•Weighting

•Benchmarking

• Ranking
•Monetization

• SDGs

F ∼13,000 • Revenue exposure • SDGs
• Individual framework

G ∼10,300 • Revenue exposure • SDGs
• Individual framework

H ∼7000 • Revenue exposure
•Weighting

•Benchmarking

• Ranking

• SDGs

I ∼11,500–22,000* • Revenue exposure
•Weighting

•Benchmarking

• Ranking
•Monetization

• SDGs
• Individual framework

*Coverage of companies depends on the selected data product.

subsets of broader social goals. For example, S5 (“ratio of CEO remuneration to lowest-paid worker remuneration”) reflects equity but does not

capture income distribution or social justice.

Overall, our analysis reveals gaps and inconsistencies in absolute sustainability indicators, with the environmental dimension being more devel-

oped than the social dimension. While environmental indicators are more established, challenges in standardization and regional applicability

remain. In contrast, social indicators lack sufficient coverage, causal impact pathways, and complete allocation of macro-level issues.

3.2 PRACTICAL AVAILABILITY OF COMPANY IMPACT DATA

As for the second step of the status quo analysis, we examine the data availability for absolute sustainability indicators using proprietary datasets

from a large German asset manager. These datasets were collected through a questionnaire sent to 13 leading ESG data providers, selected in

collaboration with the asset manager to represent major providers in Europe and North America. Nine providers responded, who are anonymized

in this study tomaintain confidentiality.

The questionnaire covered 47 questions on the availability of absolute sustainability indicators, assessment methods, company coverage, and

update frequency (see Supporting Information S3). In addition to their responses (see Supporting Information S4), most ESG data providers sub-

mitted internal documents, including 133 Excel files with raw data metrics and 75 PDFs detailing data dictionaries, calculation methodologies,

and barometers aligned with regulatory requirements or reporting frameworks. A full description of our methodological approach is provided in

Supporting Information 5.

ESG data providers offer different data products on companies’ sustainability metrics and ratings with coverages ranging from 5000 to 27,000

companies (see Table 4). Most providers structure their assessments around the SDGs, with four developing proprietary frameworks inspired by

the SDGs to sort, weigh, and aggregate theirmetrics. Notably, none of the data providers uses the planetary boundaries or the doughnutmodel. For

processing data, the providers typically apply revenue analysis, weighting, monetization, benchmarking, and ranking.
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Our analysis of the ESG data providers’ responses reveals that available data only partially covers the identified absolute sustainability indica-

tors (see Table 5). Of the 17 indicators, data is available for only five: three environmental indicators (E5: “ratio of greenhouse gas emissions to its

permitted share,” E9: “recycling rate of novel entities,” and E10: “ozone-depleting substances and chemicals”) and two social (S1: “female share of

employment in senior andmiddle management” and S2: “gender pay gap by occupational category”). E5 is the most widely available, covered by six

providers, followed by E10 and S1with four providers each, while E9 and S2were reported by only one provider each.

Where data is incomplete, sparse, or lacks necessary details for a company-level threshold, we classify it as “partly available.” For instance, while

seven providers collect data on freshwater withdrawals, they lack information on naturally replenished freshwater withdrawals, making E6 (“nat-

urally replenished freshwater withdrawals”) only partly available. Similarly, missing data on the growth rate of employable population, lowest-paid

worker wages, and regionally permitted air emissions hinders assessments of S4, S5, and E1. No data is available for five environmental and three

social absolute sustainability indicators (E2, E3, E4, E7, E8, S3, S6, and S7).

We identify five key reasons for the limited data coverage from ESG data providers. First, providers focus on company processes (e.g., existence

of policies, commitments, or teams) rather than data needed to assess the significance of company impacts. Second, company-specific data often

concentrates on company issues (e.g., freshwater withdrawal) but tends to overlook environmental and social issues in relevant impact categories

(e.g., improved drinking water and sanitation for underserved populations). Third, available data lacks context for company-level thresholds, for

instance, freshwater withdrawals are tracked, but data on naturally replenished freshwater is missing. Fourth, many metrics, methodologies, and

thresholds are neither science based nor policy based, with some assessmentmethodologies even remaining undisclosed. Finally, data often fails to

align with macro-level frameworks, with providers reporting on minimum wage payment but ignoring living wage payment, despite its promotion

by the United Nations Global Compact.

Overall, our study reveals the limited practical availability of company impact data fromESGdata providers. Coverage is partial and inconsistent,

with data available for only 5 of the 17 absolute sustainability indicators. Key gaps stem from a focus on company processes rather than impact, a

lack of alignment withmacro-level frameworks, andmissing contextual data for thresholds.

4 DISCUSSION

We find that, first, LCA logics offer a valuable foundation for assessing the significance of company impacts, yet important gaps remain. While the

LCA logics of identifying relevant impact categories andquantifying company impacts areused in company impact assessment tools,methodological

inconsistencies persist, and the logic of incorporating macro-level thresholds is largely absent, except for the climate context. Building on these

findings, this study contributes to the literature on LCA in sustainable finance (Kulionis et al., 2024; Popescu et al., 2021; Schlütter et al., 2023) by

addressing the research gap onwhether, and to what extent, LCA logics are applied in company impact assessment tools.

Second, we show that environmental absolute sustainability indicators are conceptually well developed, with assessment methods such as the

Science Based Targets initiative (2024) or Science Based Targets for Nature (SBTN) (2023a, 2023b, 2023c) providing guidance on setting adequate

company-level thresholdswhile a lack of available data hinders their practical application. In contrast, social absolute sustainability indicators, apart

fromYi et al.’s (2022) SDG-based indicatormanual, are considerably less advanced conceptually, lack clear pathways to translatemacro-level issues

into actionable indicators, and are compounded by significant data limitations. By demonstrating these gaps, we build on and extend the work of

scholars in the field (Bjørn et al., 2017; Haffar & Searcy, 2018a, 2018b; Popescu et al., 2021; Strömmer & Ormiston, 2022; Yi et al., 2022). Fur-

thermore, we help bridge the gap between macro-level sustainability frameworks and company-level decision-making in sustainable finance by

providing an approach to determine the significance of company impacts, addressing the needs of impact investors.

5 IMPLICATIONS FOR RESEARCH, POLICY, AND PRACTICE

As our findings highlight distinct challenges in the environmental and social dimensions, advancing the assessment of the significance of company

impacts requires dimension-specific steps for research, policy, and practice. Environmental absolute sustainability indicators are conceptually well

developed and already usable for assessing the significance of company impacts within planetary boundaries, as demonstrated by the first pilot

groups for SBTN (2024). However, their integration into company impact assessment tools remains limited, and their robustness is still evolving

due to their recent emergence.

Thus, researchers should critically examine how to advance these assessment methods, particularly the use of the LCA logic of incorporating

macro-level thresholds. They should also investigate how sector- and region-specific conditions influence company-level thresholds to enhance

their practical relevance. Furthermore, scholars could take inspiration from methodologies from science-based targets such as scenario planning

and risk assessments to further advance the accuracy of these assessment methods. Policymakers should mandate and incentivize the integration

of environmental absolute sustainability indicators into regulatory reporting to address the lack of information on the significance of company

impacts. Meanwhile, investors should encourage companies to adopt these indicators across all environmental impact categories and integrate
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them into company impact assessment tools. Similarly, ESG data providers should expand their data collection to include planetary boundaries

and gather contextual information on company impacts to deliver absolute environmental sustainability indicators for investors. We believe these

efforts to be valuable, even in times of increasing ESG criticism, since addressing global sustainability challenges by incorporating company data in

decision-making will remain very important.

Social absolute sustainability indicators are less advanced conceptually, lacking clear pathways to translate macro-level issues into action-

able indicators. Addressing this gap requires scholars to resolve key questions: Should company impacts be limited to regulatory compliance and

taxation, or should they encompass broader distributive efforts aligned with Raworth’s principles of distributive economics? How can regional

responsibility approaches, as seen in the indicators S6 andS7 (“percentageof peoplewithin sphere of influencewith access to cleanwater/improved

sanitation”), be adapted to other social contexts? What are the economic and social implications of different allocation approaches for companies,

investors, and communities?

Thus, we propose that transdisciplinary researchers from industrial ecology, social sciences, and economics use scenario analysis to explore the

implications of different scenarios of the above-mentioned questions in real-world cases across sectors, regions, and social issues. This requires

combining publicly available data, such as regional hunger statistics or national equity tables, with company-specific information on operations,

revenues, and social impacts. Policymakers could facilitate inclusive stakeholder processes to establish regional company-level thresholds. For

example, the outcome of such a process could be that a community decides to eliminate its slum housing by 2030 and allocate responsibilities

among local authorities, companies, and organizations based on a collectively chosen allocation principle. Meanwhile, socially ambitious compa-

nies, investors, and ESG data providers could take an iterative and experimental approach by assessing company impacts using multiple allocation

principles. This could offer actionable starting points for early adopters, while in the long term, it could foster public debate, build consensus, and

drive collective action.

6 CONCLUSION

Achieving a sustainable economy requires investing in companies that can drive tangible change, yet, without robust company impact assessment,

investors cannot determine the true significance of their investments. This study contributes to the evolving discourse on company impact assess-

ment in sustainable finance by showing that while LCA logics provide a valuable foundation for assessing the significance of company impacts,

important gaps remain in allocatingmacro-level thresholds to the company level. Moreover, we find that while environmental absolute sustainabil-

ity indicators are conceptually advanced, their practical application is hindered by data limitations, restricting their usability for investors. Social

absolute sustainability indicators lack clear impact pathways for translating macro-level issues into actionable company-level indicators, further

constrained by data gaps.

By bridging the gap betweenmacro-level sustainability frameworks and the practical needs of investors, we highlight the different requirements

in the environmental and social dimensions to advance the assessment of the significance of company impacts. While challenges remain, partic-

ularly in the social dimension, our findings highlight the importance of interdisciplinary research in strengthening the use of LCA logics in impact

investment practices and, ultimately, driving a just and sustainable transformation of the real economy.
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2Unlike LCAs, the planetary boundaries concept lacks certain impact categories such as non-renewable resource scarcity and ionization radiation. This

omission is explained by their irrelevance to protecting the Earth System (Bjørn et al., 2019).
3For a critical reflection, please see, for example, Chandrakumar et al. (2019); Hadziosmanovic et al. (2022); Trexler and Schendler (2015).
4The Impact Management Project was an initiative of more than 3000 enterprises and investors that developed a global standard on how to measure,

improve, and disclose impacts in impact investing (Impact Frontiers, n.d.–b).
5There is a growing and ongoing debate on how to measure biodiversity properly without an established consensus yet (e.g., Hoban et al., 2020; Magurran,

2021; Science Based Targets Network [SBTN], 2023a). See Supporting Information S2 for further details.
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