Table 1. Decision-Support Tools (DST) for sustainable finance included in this review.
	DST Name
	DST Type
	Case Study

	Country Sustainability Indices
	Rankings
	RobecoSAM Country Sustainability Ranking †

	Voluntary Sustainability Standards (VSS)
	Rules, safeguards
	IFC Performance Standards ‡

	Government ESG § Performance
	Sovereign ratings
	Impact ÆSSURANCE ¶


(†) RobecoSAM AG (https://www.robecosam.com/en/key-strengths/country-sustainability-ranking.html); (‡) IFC: International Financial Corporation – World Bank Group (https://www.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/Sustainability-At-IFC/Policies-Standards/Performance-Standards); (§) ESG: Environmental, Social, and Governance; (¶) ETH Zurich, Transfer Office. Invention Disclosure no. 2018-202 (29 November 2018).



Table 2. Impact ÆSSURANCE rating symbols and definitions.
	
	 
	SYMBOL
	PROJECTIONS

	SCORE
	DESCRIPTION
	High confidence     
	Moderate confidence           
	+ +

	Excellent
	Highest impact worthiness supported by many excellent indicators of performance and impact. High probability of delivering expected results under normal conditions
	E
	e
	+

	Fair
	Moderate impact worthiness supported by a higher number of good indicators of performance and impact than bad indicators. Risk few unsatisfactory results under normal conditions
	F
	f
	=

	Grievous
	Limited impact worthiness due to fewer good indicators of performance and impact than bad indicators. High risk of unsatisfactory results under normal conditions
	G
	g
	-

	 Hazardous
	Lowest impact worthiness due to numerous indicators of bad performance and impact. Unlikely to deliver expected results under normal conditions
	H
	h
	- - 
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Table 3. Material collected and analysed as part of the literature review. Sorted by date of publication (most recent to oldest).
	Resource
Type
	Cluster 
(DST Type)
	Title
	Source
	Year
	Reference

	Webinar
	Rankings, Ratings
	Investors Engagement: Measuring your social Impact
	Reuters Events - The Ethical Corporation
	2020
	Reuters 2020

	Article
	Ratings
	The global pricing of environmental, social, and governance (ESG) criteria
	Gregory, R. P., Stead, J. G., & Stead, E.
	2020
	Gregory et al. 2020

	Review
	Rankings, Ratings
	Rate the Raters 2020: Investor Survey and Interview Results
	SustainAbility
	2020
	SustainAbility 2020

	Report
	Rules, Safeguards
	Taxonomy: Final report of the Technical Expert Group on Sustainable Finance
	Technical expert group on sustainable finance (TEG)
	2020
	TEG 2020

	Seminar
	Rankings, Ratings, Rules, Safeguards
	Investing for Impact 2020 vision
	The Economist
	2020
	The Economist 2020

	Review
	Rankings, Ratings
	The social performance of microfinance investment vehicles
	Meyer, J., & Krauss, A.
	2020
	Meyer & Krauss 2020

	Report
	Rankings
	Digital Inclusion Benchmark Methodology report 
	World Benchmarking Alliance
	2020
	WBA 2020

	Article
	Ratings
	How can AI help ESG investing?
	S&P Global
	2020
	S&P 2020

	Article
	Indices
	How to measure the positive impact of biodiversity in investments?
	CREM, ASN Bank, Finance in Motion, RVO 
	2020
	CREM 2020

	Report
	Ratings
	FAMA Investimentos: ESG & Responsible Investment at FAMA Investimentos
	FAMA Investimentos
	2020
	FAMA 2020

	Article
	Ratings
	Rating scales
	Swiss Rating Agency
	2020
	SRA 2020

	Database
	Rules, Safeguards
	Green Finance Measures Database
	Green Growth Knowledge Partnership (GGKP)
	2019
	GGKP 2019

	Review
	Rules, Safeguards
	Review of the ISEAL Credibility Principles 2019
	International Social and Environmental Accreditation and Labelling Alliance (ISEAL)
	2019
	ISEAL 2019

	Report
	Rankings, Rules, Safeguards
	The State of Sustainable Markets 2019: Statistics and Emerging Trends
	International Trade Centre (ITC), FiBL, IISD
	2019
	Willer et al. 2019

	Report
	Rankings
	CSRHub Metrics Included in Harvard Business Review Top CEO’s List 2019
	CSRHub
	2019
	CSRHub 2019

	Article
	Rules, Safeguards
	LandScale Assessmment Framework: A New Approach for Assessing and Communicating Sustainability Performance at Landscape Scale
	CCBA, Verra, Rainforest Alliance
	2019
	CCBA et al. 2019

	Review
	Rules, Safeguards
	ESMA Technical Advice to the European Commission on Sustainability Considerations in the credit rating market
	European Securities and Markets Authority (ESMA)
	2019
	ESMA 2019b

	Article
	Ratings
	ESG Frontiers: Artificial intelligence: The rise of the responsible robots
	Tornero C., Responsible Investor
	2019
	Tornero 2019

	Report
	Rules, Safeguards
	Policy and Investment Recommendations for Trustworthy AI
	High-Level Expert Group on Artificial Intelligence (AI HLEG)
	2019
	AIHLEG 2019

	Review
	Rankings, Ratings
	Effective Socially Responsible Investing: Self-Proclamation, Sustainability Rating, and Cost
	Chang, C. E., Krueger, T. M., & Witte, H. D. 
	2019
	Chang et al. 2019

	Report
	Rules, Safeguards
	Final Report: ESMA’s technical advice to the European Commission on integrating sustainability risks and factors in MiFID II 
	European Securities and Markets Authority (ESMA)
	2019
	ESMA 2019a

	Report
	Rules, Safeguards
	Investors' expectations on responsible artificial intelligence and data governance
	Hermes Investment Management
	2019
	Hermes 2019

	Report
	Rules, Safeguards
	EIRA: Environmental Impact Reporting in Agriculture
	Clarmondial
	2019
	Negra et al. 2019

	Article
	Ratings
	The Future of Fund Sustainability Ratings: Open Source
	Krosinsky C., Real Impact Tracker
	2019
	Krosinsky 2019

	Report
	Ratings
	Sovereign Rating Methodology
	Beyond Ratings
	2019
	Beyond Ratings 2019

	Article
	Ratings
	ESG Data Challenge
	State Street Global Advisors
	2019
	SSGA 2019

	Article
	Ratings
	General Description of the Credit Rating Process
	S&P Global
	2019
	S&P 2019

	Review
	Rankings, Ratings
	Rate the Raters 2019: Expert Views on ESG Ratings
	SustainAbility
	2019
	SustainAbility 2019

	Article
	Ratings
	Sustainable investment products – our idea and methodology
	Vontobel
	2019
	Vontobel 2019

	Article
	Rules, Safeguards
	Integrating ecosystem services into environmental decision-making
	Congreve, A. & Cross, I. D.
	2019
	Congreve & Cross 2019

	Article
	Ratings
	Credit Ratings Agencies Increasing their Focus on ESG Risks
	Huber, B.M. & Zilberberg, D.
	2019
	Huber & Zilberberg 2019

	Report
	Ratings
	Artificial Intelligence applied to companies' ESG involvement
	Sensefolio SAS
	2019
	Sensefolio 2019

	Review
	Ratings
	Why and How Investors Use ESG Information: Evidence from a Global Survey
	Amel-Zadeh, A., & Serafeim, G. 
	2018
	Amel-Zadeh & Serafeim 2018 

	Article
	Rules, Safeguards
	A protocol for an intercomparison of biodiversity and ecosystem services models using harmonized land-use and climate scenarios
	Kim et al. 
	2018
	Kim 2018

	Report
	Ratings
	The case for sustainable investing in bond markets strengthens
	Barclays Bank PLC
	2018
	Barclays 2018

	Report
	Rankings
	Voluntary Sustainability Standards, Trade and Sustainable Development
	United Nations Forum on Sustainability Standards (UNFSS) 
	2018
	UNFSS 2018

	Review
	Rankings, Rules, Safeguards
	State of Sustainability Initiatives (SSI) - Standards and the Extractive Economy
	International Institute for Sustainable Development (IISD)
	2018
	Potts 2018

	Review
	Rankings
	Success of voluntary sustainability certification schemes - A comprehensive review
	R. Tröster & M. Hiete
	2018
	Tröster & Hiete 2018

	Report
	Rules, Safeguards
	Impact Investing Market Map
	Principles for Responsible Investment
	2018
	PRI 2018

	Report
	Rankings
	Environmental Profit & Loss (EP&L) 2017 Group Results 
	Kering
	2018
	Kering 2018

	Article
	Rules, Safeguards
	Assessing the institutionalization of private sustainability governance in a changing coffee sector
	Grabs, J. (Westfälische Wilhelms-Universität Münster, Germany)
	2018
	Grabs 2018

	Review
	Rules, Safeguards
	Landscape and Jurisdictional Sourcing Initiatives and Tools - A mapping and analysis
	ISEAL
	2018
	ISEAL 2018b

	Report
	Rules, Safeguards
	The false promise of certification
	Changing Markets Foundation
	2018
	CMF 2018

	Report
	Rules, Safeguards
	Framework to Support Credible Landscape and Jurisdictional Sourcing Claims. Draft v0.3
	ISEAL
	2018
	ISEAL 2018a

	Review
	Rules, Safeguards
	The effectiveness of sustainability standards - A State of Knowledge Review for the ISEAL Alliance
	3Keel LLP, University of Oxford, ISEAL Alliance
	2018
	3Keel & U. Oxford 2018

	Report
	Rules, Safeguards
	A Study on the Use of Artificial Intelligence within Government Pension Investment Fund’s Investment Management Practices (Summary Report)
	Sasaki, T., Koizumi, H., Tajiri, T., Kitano, H. 
	2018
	Sasaki et al. 2018

	Database
	Rules, Safeguards
	Insights from the Reporting Exchange: ESG reporting trends
	World Business Council on Sustainable Development (WBCSD)
	2018
	WBCSD 2018

	Review
	Ratings
	Sustainable finance ratings as the latest symptom of ‘rating addiction’
	Cash, D.
	2018
	Cash 2018

	Article
	Ratings
	The Failure of Fund Sustainability Ratings
	Krosinsky C., Real Impact Tracker
	2018
	Krosinsky 2018

	Review
	Rankings, Ratings
	ESG Ratings and Rankings All Over the Map 
	Hawley, J., TruValue Labs
	2017
	Hawley 2017 

	Report
	Rankings
	Green Economy Progress Measurement Framework
	Partnership for Action on Green Economy (PAGE) 
	2017
	PAGE 2017

	Database
	Rankings, Rules, Safeguards
	Sustainability Map
	International Trade Centre (ITC)
	2017
	ITC 2017

	Database
	Rankings
	Climetrics
	Carbon Disclosure Project (CDP)
	2017
	CDP

	Report
	Ratings
	ESG Reports and Ratings: What They Are, Why They Matter
	Huber & Comstock, Davis Polk & Wardwell LLP
	2017
	Huber et al. 2017

	Review
	Rankings, Ratings
	Are Sustainability Rankings Consistent Across Ratings Agencies?
	Lin, B. B., Romero, S., Jeffers, A. E., DeGaetano, L., & Aquilino, F. 
	2017
	Lin et al. 2017

	Report
	Rankings, Ratings
	Analysis of the Current State of Impact Measurement Practices in Impact Investing
	E. Hofer (University of St. Gallen, Switzerland)
	2017
	Hofer 2017

	Review
	Rules, Safeguards
	A review of life-cycle approaches coupled with data envelopment analysis within multi-criteria decision analysis for sustainability assessment of energy systems
	Martín-Gamboa, M., Iribarren, D., García-Gusano, D., & Dufour, J.
	2017
	Martín-Gamboa et al. 2017

	Article
	Rules, Safeguards
	Learning about social-ecological trade-offs
	Galafassi, D., T. Daw, L. Munyi, K. Brown, C. Barnaud, and I. Fazey
	2017
	Galafassi et al. 2017

	Review
	Rankings
	Responsible investing: Guide to ESG data providers and relevant trends
	Douglas, E., Van Holt, T., & Whelan, T. 
	2017
	Douglas et al. 2017

	Article
	Ratings
	ESG factors and risk-adjusted performance: a new quantitative model
	Ashwin Kumar, N. C., Smith, C., Badis, L., Wang, N., Ambrosy, P., & Tavares, R.
	2016
	Kumar et al. 2016

	Review
	Rankings, Ratings
	A systematic review of literature about finance and sustainability
	Carolina Rezende de Carvalho Ferreira, M., Amorim Sobreiro, V., Kimura, H., & Luiz de Moraes Barboza, F.
	2016
	Rezende et al. 2016

	Review
	Ratings
	Integrating ESG into valuation models and investment decisions: the value-driver adjustment approach
	Schramade, W.
	2016
	Schramade 2016

	Report
	Rankings, Ratings
	The Landscape of Social Impact Investment Research: Trends and Opportunities
	Daggers J. & Nicholls A. MacArthur Foundation
	2016
	Nicholls & Daggers 2016

	Review
	Ratings
	ESG and financial performance: aggregated evidence from more than 2000 empirical studies
	Friede, G., Busch, T., & Bassen, A.
	2015
	Friede et al. 2015

	Article
	Rankings
	Understanding Impact: The Current and Future State of Impact Investing Research
	ImpactAssets
	2015
	ImpactAssets 2015

	Database
	Rules, Safeguards
	Mapping the frontiers and front lines of global environmental justice: the EJAtlas
	Universitat Autònoma de Barcelona - UAB
	2015
	UAB 2015

	Review
	Rankings
	State Of The Practice On Sustainability Rating Systems
	US Department of Transportation
	2015
	USDT 2015

	Report
	Rankings, Ratings
	The 2013 Ratings Survey: Polling the Experts
	SustainAbility
	2014
	SustainAbility 2014

	Report
	Rankings, Rules, Safeguards
	The State of Sustainability Initiatives Review 2014 - Standards and the Green Economy
	International Institute for Sustainable Development (IISD)
	2014
	IISD 2014

	Report
	Rankings
	Upscaling the impact of sustainability certification initiatives: Enabling conditions and policy recommendations for regional development
	Waarts, Y., L. Judge, J. Brons, and M. de Ruyter de Wildt
	2013
	Waarts et al. 2013

	Review
	Rankings 
	Review of Sustainability Rating Systems used for Infrastructure Projects
	Caroline M. Clevenger, Ph.D., Mehmet E. Ozbek, Ph.D., and Sherona Simpson
	2013
	Clevenger et al. 2013

	Article
	Rules, Safeguards
	Civil Liability of Credit Rating Agencies after CRA 3– Regulatory All-or-Nothing Approaches Between Immunity and Over-Deterrence
	Haar, B., Sustainable Architecture for Finance in Europe (SAFE)
	2013
	SAFE 2013

	Review
	Rules, Safeguards
	The integration of sustainability into the theory and practice of finance: an overview of the state of the art and outline of future developments
	Salzmann, A. J.
	2013
	Salzmann 2013

	Article
	Ratings
	The numbers behind the ratings: How do you rate sovereign creditworthiness?
	The Economist
	2013
	The Economist 2013

	Review
	Rules, Safeguards
	Some Highlights on the Concept of Environmental Justice and its Use
	Beretta I.
	2012
	Beretta 2012

	Review
	Rankings, Ratings
	Reliable sustainability ratings: The influence of business models on information intermediaries
	Eccles, R. G., Herron, J., & Serafeim, G. 
	2012
	Eccles et al. 2012

	Article
	Rankings
	The Metrics Challenge: Assessing “Impact Capacity” at the Firm Level
	ImpactAssets
	2012
	ImpactAssets 2012

	Review
	Rules, Safeguards
	The Issues and Methodologies in Sustainability Assessment Tools for Higher Education Institutions: A Review of Recent Trends and Future Challenges
	Yarime, M., & Tanaka, Y.
	2012
	Yarime & Tanaka 2012

	Report
	Rules, Safeguards
	The New Business Imperative for Valuing Natural Capital
	Corporate Eco Forum (CEF)
	2012
	CEF 2012

	Article
	Ratings
	Greift die EU bei Ratingagenturen durch?
	M. Henn, World Economy, Ecology & Development (WEED)
	2012
	WEED 2012

	Review
	Rankings, Ratings
	A Review of Sustainability Assessment and Sustainability/Environmental Rating Systems and Credit Weighting Tools 
	Poveda, C. A., & Lipsett, M. G.
	2011
	Poveda & Lipsett 2011

	Review
	Ratings
	Comparative review of five sustainable rating systems
	Nguyen & Altan
	2011
	Nguyen & Altan 2011

	Database
	Ratings
	Ratingplatform
	RATINGPLATFORM GesmbH
	2011
	RP 2011

	Article
	Rankings
	RISE (Response-Inducing Sustainability Evaluation)
	BFH-HAFL, Switzerland
	2011
	BFH 2011

	Report
	Rankings, Rules, Safeguards
	Quantitative Sustainability Disclosure–An international comparison and its impact on investor valuation
	Muller, S.
	2011
	Muller 2011

	Report
	Ratings
	Competition and Credit Rating Agencies: Hearings
	Organization for Economic Co-operation and Development (OECD)
	2010
	OECD 2010

	Article
	Rules, Safeguards
	Environmental, Economic and Social Trade-offs
	B, Matzdorf & K. Müller
	2010
	Matzdorf & Müller 2010

	Review
	Ratings
	Socially responsible investing: sustainability indices, ESG rating and information provider agencies
	Escrig-Olmedo, E., Muñoz-Torres, M. J., & Fernandez-Izquierdo, M. A.
	2010
	Escrig-Olmedo et al. 2010

	Database
	Rankings
	ImpactAssets 50
	ImpactAssets
	2010
	ImpactAssets 2010

	Article
	Rankings
	Towards the Development of a Rating System for Sustainable Infrastructure: A Checklist or a Decision-Making Tool?
	Georgoulias A., J. Allen, L. Farley, J. K. Kao, I. Mladenova
	2010
	Georgoulias et al. 2010

	Review
	Ratings
	CSR Rating Agencies: What is Their Global Impact?
	Scalet, S., & Kelly, T. F. 
	2010
	Scalet & Kelly 2010

	Article
	Rankings, Rules, Safeguards
	Global Standards and Ethical Stock Indexes: The Case of the Dow Jones Sustainability Stoxx Index
	Consolandi, C., Jaiswal-Dale, A., Poggiani, E., & Vercelli, A.
	2009
	Consolandi et al. 2009

	Review
	Rankings
	Sustainable Rating Systems Around the World
	Say & Wood
	2008
	Say & Wood 2008

	Review
	Rules, Safeguards
	A critical review of reductionist approaches for assessing the progress towards sustainability
	Gasparatos, A., El-Haram, M., & Horner, M.
	2008
	Gasparatos et al. 2008

	Review
	Rules, Safeguards
	A framework for clarifying the meaning of Triple Bottom-Line, Integrated, and Sustainability Assessment
	Hacking, T., & Guthrie, P.
	2008
	Hacking & Guthrie 2008

	Database
	Rules, Safeguards
	Ecolabel Index
	Big Room Inc.
	2007
	Big Room 2007

	Report
	Ratings
	Analyzing the Tradeoff Between Rating Accuracy and Stability
	Cantor & Mann, Moody’s Investors Service, Inc.
	2006
	Moody's 2006

	Article
	Ratings, Rules, Safeguards
	Principles for sustainability rating of investment funds
	Koellner, T., Weber, O., Fenchel, M., & Scholz, R. 
	2005
	Koellner et al. 2005

	Review
	Rules, Safeguards
	Conceptualising sustainability assessment
	Pope, J., Annandale, D., & Morrison-Saunders, A. 
	2004
	Pope et al. 2004

	Database
	Rankings
	Providing the knowledge required to navigate ESG risks and opportunities
	ECO:FACT
	1998
	ECOFACT 1998




Table 4. Judgments expressed in the reviewed material. Random selection. Clustered by broad topic addressed. Sorted by date of publication (most recent to oldest), per cluster.
	TOPIC
	FOCUS
	STATEMENT
	REFERENCE

	Credibility
	ESG, Indices
	"We hope non-financial disclosure will become mandatory after the COVID-19 crisis"
	Reuters 2020

	
	ESG, VSS, Indices
	"Long-time impact investment voices also worry that charlatans are moving in, offering products with questionable impact credentials"
	The Economist 2020

	
	Indices
	"None of the existing benchmarks includes both a multi-system scope of companies and is independent from the industry"
	WBA 2020

	
	VSS
	"The outcome of the review determined that there is a need to revise the Credibility Principles"
	ISEAL 2019

	
	ESG, Indices
	"Credit ratings are assessments of creditworthiness of an issuer or entity, they are not sustainability assessments"
	ESMA 2019b

	
	ESG, VSS, Indices
	"Investors should be aware that about 20 percent of SPSRFs [Self-proclaimed socially responsible funds] don’t live up to their self-proclamation"
	Chang et al. 2019

	
	ESG, Indices
	"It is important to introduce in the MiFID II Delegated Regulation a clear reference to the need for firms to identify conflicts of interest"
	ESMA 2019a

	
	ESG
	"Companies are left to determine for themselves which ESG factors are material to their business performance and what information to disclose to investors"
	SSGA 2019

	
	ESG
	"Corporations are no longer the sole authors of their own narratives, and therefore, self-reported and unaudited information has severe limitations"
	Tornero 2019

	
	ESG
	"If it hasn’t already, fund manager greenwashing will continue to erode investor trust"
	Krosinsky 2019

	
	VSS, Indices
	"Only through access to credible and independent information can less-developed country stakeholders build strategies to benefit from Voluntary Sustainability Standards"
	Potts 2018

	
	ESG
	"The [ESG] ratings themselves are actually insufficient for the current purposes"
	Cash 2018

	
	ESG
	"ESG scores from different providers do not measure exactly the same thing"
	Barclays 2018

	
	VSS
	"Rather than being an accelerator for positive change, this ‘flood’ of certification creates confusion for consumers and the industry and is standing in the way of genuinely sustainable consumption"
	CMF 2018

	
	VSS
	"The ability to make claims is [should be] underpinned by an appropriately robust assurance programme"
	ISEAL 2018a

	
	VSS
	"Because of its nature the EP&L cannot achieve the accuracy of financial results nor can it be subjected to financial audits"
	Kering 2018

	
	VSS
	"The mainstreaming of certification to date can largely be explained by buyers’ use of certifications as a cost-effective traceability and reputation management tool"
	Grabs 2018

	
	ESG
	"[CRA] Firms often have different ratings for the same country"
	The Economist 2013

	
	ESG
	"The correlation between the two major rating systems, Sustainalytics and MSCI, is just 0.32"
	Krosinsky 2018

	
	ESG
	"S&P Global Ratings does not perform an audit and undertakes no duty of due diligence or independent verification of any information it receives"
	S&P 2019

	
	ESG, Indices
	"Lack of consistency and transparency from these rating agencies currently exists, impeding greater efficiency in the capital markets"
	Lin et al. 2017

	
	ESG
	"A wide range of approaches are called SRI or ESG, and it is not clear what exactly is meant by that label"
	Schramade 2016

	
	Indices
	"The majority of reporting being done at this time is self-reported"
	ImpactAssets 2012

	
	VSS
	"Very limited credible evidence has been found on regional level impacts of certification initiatives"
	Waarts et al. 2013

	
	ESG, Indices
	"The conflict of interest issue is not unique to the United States"
	Eccles et al. 2012

	
	VSS, Indices
	"As with financial reporting, there is the demand for assurance regarding the sustainability of companies"
	Muller 2011

	
	Indices
	"Current regulations in the credit rating market have not gone far enough"
	OECD 2010

	
	Indices
	"The first binding regulations deriving from the EU Action Plan on Sustainable Finance demand that financial institutions adapt a series of policies, management processes, marketing materials, and disclosure processes by 2021"
	ECOFACT 1998

	Scope
	ESG, Indices
	"To be sustainable, transition-related investments must be consistent with emissions-reduction pathways throughout their entire economic life"
	TEG 2020

	
	VSS
	"While the promise of ‘scaling impacts’ is enticing, how to achieve this in a credible and transparent way through landscape and jurisdictional initiatives remains an open question"
	ISEAL 2018b

	
	Indices
	"The current level of environmental impact reporting is basic and limited, in contrast with abundant and detailed guidance on appropriate metrics.
	Negra et al. 2019

	
	ESG
	"Fitch states that these scores do not reflect judgments as to whether an entity has positive or negative ESG practices"
	Huber & Zilberberg 2019

	
	ESG
	"An investment product's sustainability hinges on two main factors: the issuer and the underlying"
	Vontobel 2019

	
	VSS
	"There are no basic methodologies, certifications or standards to identify and assess impact investing funds, or to distinguish ESG investing from impact investing"
	PRI 2018

	
	VSS
	"Shortcomings concerning market access barriers that are brought to light by the utilization of VSS must not be overlooked"
	UNFSS 2018

	
	Indices
	"Decision-making should be done on scales comparable with the ecosystem service. [...] The use and provision of ecosystem services varies over time as well as space"
	Congreve & Cross 2018

	
	ESG, Indices
	"The more superficial approach towards standardization of industry-building organizations such as the GIIN and the B Lab [...] ultimately results in difficulties to compare impact investments"
	Hofer 2017

	
	Indices
	"Addressing trade-offs is a fundamental aspect of the search for equitable and sustainable futures"
	Galafassi et al. 2017

	
	ESG
	"What gets measured and how it gets measured, matters. […] ESG data must improve if it is to meet its potential"
	Douglas et al. 2017

	
	ESG
	"ESG factors bring lower volatility and therefore lower risk, and consequently higher risk-adjusted returns"
	Kumar et al. 2016

	
	VSS, Indices
	"Impacts need to be considered not only at the field level but also at the landscape, regional and global levels"
	IISD 2014

	
	Indices
	"There is a ‘distributive deficit’ in the policies applied to environmentally significant decision making"
	Beretta 2012

	
	ESG, Indices
	"The entire assessment process, particularly for country ratings, is to be reformed"
	WEED 2012

	
	ESG, Indices
	"The aim of the future work is the development of a proposal for a rating system that includes social, environmental and corporate governance"
	Escrig-Olmedo et al. 2010

	
	Indices
	"None of the metrics and tools discussed in this paper seems to be capable of assessing the progress towards sustainability in a holistic manner. […] Reductionism has been criticized in the past as inadequate for sustainability policy making"
	Gasparatos et al. 2008

	Time
	ESG, Indices
	"[ESG ratings] are a rearview mirror — they only tell you the past. […] We would love to see more frequent ratings (cycle and updates)”
	SustainAbility 2020

	
	VSS
	"We consider the paucity of time series data a major gap in understanding the processes and effects of certification"
	3Keel & U. Oxford 2018

	
	VSS
	"The success dimension behavioral effectiveness is poorly addressed in the scientific discussion"
	Tröster & Hiete 2018

	
	Indices
	"This enhancement lies in the consideration of dynamic aspects through […] the evolution of life-cycle indicators"
	Martín-Gamboa et al. 2017

	
	ESG, Indices
	"Some data are available only annually, and there can be delays with obtaining this (dated) data. [...] "Technological advances have the potential to make analysis and data available in near real time unlike most current raters and rankers"
	Hawley 2017 

	
	Indices
	"One important limitation of the GEP Measurement Framework is the lack of data for a large group of countries and for a long period of time with which to measure progress"
	PAGE 2017

	
	ESG
	"Orientation toward long-term responsible investing should be important for all kinds of rational investors"
	Friede et al. 2015

	
	ESG, VSS, Indices
	"For reliable ratings […] it is not sufficient to focus on past performance alone, as this is only an ex post measurement and theoretically does not allow any projections into the future"
	Koellner et al. 2005

	
	Indices
	"The term ‘justice’ is becoming more inclusive and is comprising gender and age differences, the rights of future generations, access to environmental goods and resources"
	Beretta 2012

	
	ESG
	"Not all CRAs use the notion of rating outlooks"
	RP 2011

	
	VSS
	"By allowing all project users to see and understand the environmental output of a project on a real-time basis that they will be inspired to take even more actions"
	Georgoulias et al. 2010

	
	Indices
	"It may be possible […] to increase the short-term predictive content of our rating system by increasing the responsiveness of Moody's ratings to new information about credit fundamentals"
	Moody's 2006





Table 5. Distinctive characteristics of the Impact ÆSSURANCE rating model. 
	Cluster
	Issues addressed
	How they are addressed

	Credibility
	· Lack of transparency 
· Assessment based on poor ESG reports and limited disclosure
· Companies are free to pick-and-choose their sustainability priorities and metrics
· Poor accuracy and insufficient quality and consistency over time
· Conflicts of interest and no independent verification

	· Transparent rating methodology
· Based on externally verified, authoritative information and triangulation of data 
· Uses AI-assisted technology for big data analysis, going beyond companies’ reports
· Uses machine learning and deep learning for improved accuracy and calibration over time
· Designed for independent verification and DLT applications for stakeholder validation


	Scope
	· Often mono-sectoral, commodity-specific, using a narrow definition of sustainability
· No or limited inclusion of system dependencies and socio-ecological and economic trade-offs
· Weak assessment of environmental sustainability and ecosystem disturbance 
· Mostly established for listed companies and sovereign assets, without sufficient granularity
· No holistic approach. Mostly concerned by financial performance and internal governance aspects

	· Multi-sectoral, landscape approach, using a broad definition of sustainability 
· Integration of system dependencies, social-ecological and economic trade-offs, using both quantitative and qualitative metrics
· Robust assessment of environmental sustainability and ecosystem disturbance
· Fully scalable methodology, suitable for all jurisdictions, large companies, and small and medium-sized enterprises (SMEs)
· Looks at sustainability performance across its three dimensions, beyond finance: economic, environmental, and social 

	Time
	· Only assess past performance, providing a static perspective (point-in-time opinions)
· Ratings and rankings are not updated frequently 
· Behavioural effectiveness is poorly addressed 
	· Dynamically adjusts ratings and projections based on historical trends and other data
· Ratings are updated using near real-time data
· Uses a Life Cycle Approach (LCA) to assess results and changes across the impact chain





