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Abstract
Over the past few years, the international community adopted important policy frameworks to foster an inclusive green economy that acknowledges the value of ecosystem services, protects natural resources and promotes a sustainable future. Without finance in the tune of trillions of dollars annually, all these objectives and commitments will remain on paper. As the COVID-19 pandemic deflected the attention of governments away from long-term sustainability objectives and imposed unparalleled injections of public capital to rescue national economies, the survival of global environmental and socio-economic sustainability priorities becomes more than ever dependent on the private sector. This requires a progressive rather than defensive financial system. One that reinvigorates the sustainability momentum established by the Sustainable Development Goals (SDG), by supporting the best examples of responsible behaviour, circularity, and solidarity that emerged during the health crisis. In turn, this demands a profound rethinking of sustainable finance instruments, practices, metrics and tools in use prior to the crisis, which were clearly failing in their ability to mobilize sufficient public and private capital to accomplish the sustainability transition and convince stakeholders of results achieved. This article provides a review of some of these decision-support tools, focussing in particular on instruments of non-financial disclosure. Its main objective is to highlight key issues and gaps in sustainability assessment practice, which help explain the sustainable finance challenges and failures observed prior to the COVID-19 crisis, while pinpointing some promising examples of novel approaches that could enable a system update & reboot and revive sustainable development ambitions. 
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1. Introduction
This article focuses on the role of finance in promoting Sustainable Development (SD), given the additional challenges and opportunities created by the coronavirus disease (COVID-19).
To achieve SD in the true sense of the term originally coined by the Bruntland Commission in 1987, the “needs of the present” should not compromise “the ability of future generations to meet their own needs” (Bruntland 1987). Inherent to this goal is our capacity to deal with the natural constraints and limitations imposed by the finite resources at our disposal, and our ability to direct our technologies, economic systems and social organization towards this path as a process, rather than as an end-point (Bagheri and Hjorth 2007). 
However, the growth-based paradigm that has been at the core of most contemporary political and economic systems has created a “grow now and clean up later” attitude towards development and ecosystems (Stockhammer et al. 1997). As a consequence, ecological systems and natural resources worldwide have been subject to an increasing degradation, resulting in huge and often irreversible losses in terms of biodiversity and ecosystem services. In total, it has been estimated that these costs range between USD 6.3 trillion and 10.6 trillion per year, representing approx. 10-17 percent of global GDP (Costanza et al. 2014, ELD 2015). 
Among the structural barriers and systematic rigidities that hamper a systemic transition to a more sustainable economic system, finance is a fundamental one (Ghisetti et al. 2015). To radically transform the “brown economy”, huge public and private investments are required at all levels (Rhode 2017). However, mainstream financial products and investments designed for the brown economy accelerate natural resource depletion and magnify environmental degradation (Clarke and Boersma 2016).
On the other hand, finance can offer a wide range of technically manageable and cost-effective instruments for scaling up sustainability efforts (Mills 2008) and generating positive impacts (Scholtens 2006). Examples of financial incentives and market-based mechanisms that reward environmentally responsible and sustainable activities exist, for instance in the form of blended finance and payments for ecosystem services (Wunder et al. 2018). But has the potential of finance to advance SD been fully harnessed? And more importantly, is sustainable finance going to gain or lose momentum in the aftermath of the COVID-19 pandemic?
This review explores the role of finance in SD through an analysis of lessons learned from some of the most promising financial products, instruments, and metrics that have been recently put in place to advance sustainable finance. The review builds on the findings of a set of independent studies of current sustainability assessment practice and other non-financial decision-support tools that guide investment. These findings are used to identify key factors and possible change conditions necessary to set the SD machinery back in motion.
The review focuses on land as a case study, for the following reasons. First of all, because sustainable finance is a vast field, not all facets of which could be reviewed within the time and resource constraints behind this research. Secondly, it was a practical choice given that for nearly 20 years the author’s research and professional interests have focussed on resource mobilization for sustainable land management (SLM). And thirdly, the narrative around land-based investments has evolved considerably over the past few decades from a pure play real estate transaction to something that is much more inherently functional to the pursuit of a broad set of socio-economic and environmental sustainability considerations. Land is a natural capital asset that is crucial to life as it sustains virtually all ecosystem services and is needed to produce essential goods and services such as food, water, wood, fibre, fuel and minerals (Costanza et al. 1997, Wackernagel et al. 1999, Keller 2016). Land can be used and managed in a sustainable or unsustainable way (Thomas et al. 2013). When managed responsibly, land regulates the good functioning of vital ecosystem services such as photosynthesis, pollination, nutrient cycling, water purification, soil formation, climate stabilisation, flood prevention  (Dominati et al. 2010). Furthermore, land is the natural habitat of many species and a unique source of inspiration, relaxation, and relief. As such, land is one of the most precious resources at our disposal and is central to SD (Foley et al. 2005). 
For these reasons, land has gained centre stage in the SD discourse, and garnered all ingredients for success, at least in theory. Evidence shows that, with proven SLM techniques, it is possible to increase land-use productivity, rehabilitate and restore degraded land, and achieve food, water and energy security while safeguarding the continued provision of ecosystem services (Giger et al. 2015). It has been described as a triple-win solution for the economy, the society and the environment (Gurtner et al. 2011).
This should, in theory, make of SLM one the smartest investment choices of responsible investors. An investment that is capable of generating far greater returns, natural capital gains and social wellbeing than any other asset class (Davies 2017). Instead, lack of finance has been repeatedly blamed as a major bottleneck in SLM implementation (UNCCD 2015, Quatrini et al. 2016). Despite elevating the issue of desertification as one of the highest UN priorities at the 1992 Earth Summit, together with climate change and biodiversity (Dodds 2014), land resources and terrestrial ecosystems have continued to degrade, largely because of commercial logics driven by a growing global demand for material supplies from the land (Wiedmann et al. 2015, Esch et al. 2017). And the supply of many ecosystem services has been steadily declining due to land degradation and desertification, particularly in drylands (UNCCD 2017, Scholes et al. 2018). 
The inclusion of a Land Degradation Neutrality (LDN) target[endnoteRef:1] in the SDG agenda of 2015 has somewhat revived the commitment by the international community to tackle this global environmental challenge, given its far reaching implications (Sachs 2015). By providing a reference framework to monitor progress more concretely, the LDN target has facilitated the mobilization of innovative blended finance solutions (Quatrini 2018). With the establishment of the LDN Fund between 2014 and 2018, the UN demonstrated the feasibility of engaging private sector institutional investors in terrestrial ecosystem conservation projects (Chasek et al. 2019), a topic that has traditionally been the exclusive realm of public sector entities (UN 2018). The LDN Fund was launched in September 2017 at a high-level UN Conference[endnoteRef:2]. It was then incorporated in Luxembourg as a structured investment vehicle[endnoteRef:3] managed by a private sector fund management firm regulated under the EU Alternative Investment Fund Management (AIFM) Directive[endnoteRef:4]. An independent evaluation recognized that “the LDN Fund provides a rare case study of how the UN system can undertake meaningful, deep engagement with the private sector” (MacPherson 2017).  [1:  https://www2.unccd.int/actions/ldn-target-setting-programme]  [2:  https://www.unccd.int/news-events/ldn-fund-officially-launched]  [3:  Trade registry No.: B218163. Date of creation: 28 September 2017 (Source: Luxembourg Business Registers :  https://www.rcsl.lu/mjrcs/jsp/DisplayConsultDetailCompanyActionNotSecured.action?id=B218163&timesession=1523963427703&CURRENT_TIMESTAMP_ID=1523963424859#null).]  [4:  https://ec.europa.eu/info/law/alternative-investment-fund-managers-aifm-directive-2011-61-eu_en ] 

The LDN Fund remains a rare example to date. Despite a growing number of blended finance transactions (Development Initiatives 2019), “little progress has been made on the ground” and “projects are not reaching scale” (Coppus 2019). Despite their synergistic value and increasing attractiveness to multiple funders (Quatrini & Crossman 2018), land restoration projects have not succeeded to mobilize sufficient public finance (Chasek et al. 2019). At the same time, financial needs continue to rise. The economic costs of land degradation alone are estimated by the UNCCD at USD 490 billion/year[endnoteRef:5]. Annual investment needs for preserving or restoring terrestrial ecosystem services range between USD 150 - 440 billion (Arlaud et al. 2018), against an average annual flow of approx. USD 65 billion (UNCCD 2015). More broadly, SDG implementation is estimated to require USD 5 - 7 trillion/year, of which with at least a half (i.e. USD 2.5 trillion/year) is chronically unfunded, including USD 1.4 trillion/year in developing countries (UNCTAD 2014, Schmidt-Traub and Shah 2015). Total official development aid (ODA) reached a peak of USD 147.5 billion in 2016, but registered a steady decline since then, ending up at USD 143.2 billion in 2018[endnoteRef:6]. Preliminary ODA figures for 2019 released by the Organization for Economic Co-operation and Development (OECD) show a 1.4 percent increase in real terms from 2018, but revealed a downward trend in relative terms, i.e. as a proportion of the Gross National Income (GNI) of all donor countries combined (OECD 2020a).  [5:  https://knowledge.unccd.int/topics/land-degradation-neutrality]  [6:  https://www2.compareyourcountry.org/oda?cr=20001&cr1=oecd&lg=en&page=1] 

This trend is likely to continue in 2020 due to the effects of the COVID-19 outbreak, which are predicted to produce major downside risks, a global slowdown of the global economy of no less than 3 percent (IMF 2020), and the emergence of domestic problems in both OECD and non-OECD countries that are likely to divert political attention and public resources away from foreign aid, except perhaps for health-related activities (OECD 2020b).
2. Material and methods
This review was designed to increase our understanding of the mechanisms that could potentially unlock more sustainable finance from public and private investors in the aftermath of the COVID-19 global crisis and lockdowns that came with it. 
To this end, a comparative analysis was designed to assess the main strengths and weaknesses of some of the most advanced investment-oriented instruments, metrics and related decision-support tools available to promote sustainable finance. For practical purposes, this included only a limited number of representative case studies, as described in Table 1, which are however illustrative of a much broader set of tools in their respective typology or cluster. Clusters were defined in accordance with Douglas et al. 2017, which distinguished between “ratings”, (defined as “assessments of ESG performance […] based on a unique methodology”), “rankings” and “indices” (defined as “listings [or portfolio assessments] based on selected sustainability factors [to assess] investors exposure to sustainability profiles”), and “rules & safeguards” (broadly defined here as a set of mandatory or voluntary guidelines to prevent and mitigate harm, following a similar approach suggested by Horne 2009).
< TABLE 1 here >
The case studies have been randomly selected from the wide range of DST accessible by responsible investors. Two out of three case studies focus specifically on the country or sovereign level, given their particular relevance in the context of the global COVID-19 crisis, and larger availability of data. Specific criteria for selection included (i) access by the author to historical data and reference methodological material, as well as (ii) DST claims of comprehensive coverage of all sustainability dimensions and/or (iii) evidence of widespread use (e.g. market share) for sustainability assessment to inform investment decisions. More details about the three case studies are provided below.
RobecoSAM Country Sustainability Rankings have been jointly developed by Robeco – a Dutch investment management firm founded in 1929, fully owned by ORIX Corporation Europe N.V.[endnoteRef:7], a subsidiary of ORIX Corporation[endnoteRef:8] – and RobecoSAM AG – an asset management company established in Zurich (Switzerland) since 1995 under the initial name SAM, focussing exclusively on sustainability investing[endnoteRef:9]. Their Country Sustainability Rankings, advertised as “a comprehensive framework for analyzing countries’ ESG performance”[endnoteRef:10], are updated semi-annually. The ranking methodology is publicly available on RobecoSAM website (RobecoSAM 2015). Archive data is publicly available on RobecoSAM website, starting from June 2015[endnoteRef:11]. They focus on aspects such as aging, competitiveness and environmental risks to “offer a view into a country’s strengths and weaknesses”[endnoteRef:12]. As such, according to RobecoSAM, they provide investors with “a powerful tool to enhance risk analysis […] enabling them to make better decisions”[endnoteRef:13]. The company itself allegedly uses the rankings to inform its investments and “to determine country weights within the S&P ESG Sovereign Bond Index Family”[endnoteRef:14]. Reportedly, RobecoSAM indices are considered among those with the highest quality and usefulness by both investors and experts (SustainAbility 2019, 2020). [7:  https://www.robeco.com/en/about-us/about-orix-corporation-europe.html]  [8:  https://www.orix.co.jp/]  [9:  https://www.robecosam.com/]  [10:  https://www.robecosam.com/en/key-strengths/country-sustainability-ranking.html]  [11:  https://www.robecosam.com/en/key-strengths/country-sustainability-ranking.html]  [12:  https://www.robecosam.com/en/key-strengths/esg-research.html]  [13:  https://www.robecosam.com/en/key-strengths/esg-research.html]  [14:  https://www.robecosam.com/en/key-strengths/esg-research.html] 

The IFC Performance Standards have been developed by the International Financial Corporation (IFC)[endnoteRef:15] – the largest global development institution focused on the private sector in developing countries, member of the World Bank Group (WB)[endnoteRef:16]. The Performance Standards are designed for IFC clients, such as investee companies or project developers. As such, they define their responsibilities for managing the environmental and social risks inherent to their projects and activities. Specifically, the IFC Performance Standards provide guidance on how to identify risks, establish mitigation measures, and reduce project impacts alongside the following sustainability performance categories: (1) Risk Management, (2) Labor, (3)  Resource Efficiency, (4) Community, (5) Land Resettlement, (6) Biodiversity, (7) Indigenous People, and (8) Cultural Heritage. These categories have been gradually added to the initial Environmental and Social Review Procedure (ESRP) issued by the IFC in December 1998 for the pre-investment project appraisal process. The current version of the IFC Performance Standard has been released in 2012. All the methodological documentation as well as historical data, including supporting material (e.g. disclosure policy, safeguard policies, guidance notes, exclusion lists, Environment, Health, and Safety (EHS) guidelines, etc.), are made publicly available on the IFC website[endnoteRef:17]. Over time, the IFC Performance Standards have become de facto a global benchmark for identifying and managing these risks by a large number of financial institutions and impact investment funds, such as the LDN Fund. Adherence to IFC Performance Standards is considered an “international good banking practice” (KFW 2020). Together with the voluntary “Equator Principles”, the IFC Performance Standards are now applied by almost 90 banks and financial institutions worldwide, 32 export credit agencies, the Multilateral Investment Guarantee Agency (MIGA), as well as the WB International Bank for Reconstruction and Development/International Development Association (IBRD/IDA) itself[endnoteRef:18], representing more than 80 percent of all project finance transactions worldwide[endnoteRef:19]. [15:  https://www.ifc.org/]  [16:  https://www.worldbank.org/]  [17:  https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/safeguards-pre2006]  [18:  https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/company-resources/sustainable-finance/equator+principles+financial+institutions]  [19:  https://firstforsustainability.org/sustainability/external-initiatives/sustainability-frameworks/equator-principles/] 

Impact ÆSSURANCE is a proprietary rating model developed in 2018 at the Swiss Federal Institute of Technology (ETH) of Zurich[endnoteRef:20], and commercialized by AEDIS.Earth GmbH[endnoteRef:21] under an ETH license agreement[endnoteRef:22]. The model is designed to assess the impact worthiness of activities (e.g. projects, companies, jurisdictions, etc.) by looking at the full spectrum of social, environmental and economic impacts. It integrates novel features such as environmental and social life-cycle analysis considerations and foresees the application of a number of technological innovations, such as the use of machine learning and distributed ledger technology (DLT) for stakeholder-based verification. As such, it claims to have launched the next generation of sustainability assessment and rating models, departing from conventional rating practice[endnoteRef:23]. The computational structure of the model is scalable, allowing the assessment of different types of rating objects (e.g. balance sheets, investment fund portfolios, bonds’ underlying assets, SLM operations, etc.) at different geographical scales. The impact worthiness assessment is based on a multi-criteria analysis of a range of performance and impact fundamentals that characterize the rated object, its underlying assets, and broader operational context. The system combines quantitative and qualitative metrics and uses composite indicators as proxies of environmental, social and financial performance and impact. Data for the scoring is collected from multiple sources, including for instance WB development and governance indicators, Earth observation data, environmentally-extended input-output tables (e.g. derived from Koellner et al. 2007), companies’ supply chain data, and other databases on ESG impacts. The model, computational structure, scoring methodology, and historical datasets are accessible to the author, who has been closely involved in the development of this rating model since its inception in 2017 (Crossman et al. 2017).  The ratings resulting from the Impact ÆSSURANCE model consist of three scores for each of the sustainability dimensions, i.e. one for the economic, one for the environmental, and one for the social dimension. The social score encompasses the governance dimension, which is intended in its broad connotation to also include all ethical, reputational, transparency, accountability, effectiveness, efficiency, responsiveness, equity, participation, and inclusiveness aspects. Scores are expressed in small or capital letters ranging from a triple E (i.e. EEE) as the top impact worthiness score (Figure 1), to a triple H (i.e. HHH) as the lowest impact worthiness score. A traffic-light colour scheme is also used to indicate trends, as illustrated in Table 2. These ratings and the underlying quantitative and qualitative indicators can be used to monitor and communicate a full set of positive or negative impacts generated by the rated object. As such, they can for example be used ex ante to guide impact-driven investment decisions, ad interim to monitor the actual positive or negative impact being generated during implementation, and ex post to assess actual impacts achieved or verify impact claims. [20:  https://ethz.ch/]  [21:  https://www.aedis.earth/]  [22:  ETH Zurich, Transfer Office. Assignment of Employee Invention (no. 2018-202). 11 April 2019]  [23:  https://www.list.lu/en/event/so-you-think-you-are-a-green-investor/] 

< FIGURE 1 here >
< TABLE 2 here >
The abovementioned comparative analysis was complemented by an extensive literature review, aimed to collect, from a broad and diverse set of sources, recent evaluations of effectiveness of sustainable finance DSTs as well as independent reviews of sustainability assessment practice, and distil the main lessons from their findings. A total of 100 knowledge resources were collected and included in the analysis, including 33 scientific reviews, 29 reports, 27 articles, 9 databases, and 2 seminars/webinars. Most of them (40) were academic studies published in peer reviewed scientific journals. Another 10 were reports published under the aegis of governmental or intergovernmental regulators (e.g. the European Securities and Markets Authority – ESMA). The rest were publications collected from institutional investors or investment advisors (19), credit rating or ESG ranking entities (13), private sector corporates and associations (9), as well as non-governmental organizations and specialized press (9). The vast majority of the resources identified for review (85) had been published in the past 10 years (2011-2020). Of these, 74 percent (63) were published in the past five years (2016-2020). The full list of documents reviewed as part of this literature review is provided in Table 3.
< TABLE 3 here >

3. Results
3.1 Little overlap between complementary sustainable finance DSTs
While each cluster of the analysis (i.e. rankings, ratings, rules & safeguards) was addressed by at least 40 percent of the resources collected, only 21 resources discussed at least two DST types despite their complementarities. Within these clusters, 54 percent of all resources were found to focus specifically on sustainability indices, including related assessment models and metrics. 46 percent of them focussed on ESG ratings and related methodological approaches and challenges. 32 percent focussed on VSS and industry-level standards, including good and bad practices, some of which presenting results from application. Only 4 resources covered the three DST types simultaneously. The distribution is further illustrated in Figure 2. 
< FIGURE 2 here >

3.2 Strong, persistent criticism of current sustainability assessment practice 
Despite the fact that sustainability assessment DSTs have made significant improvements in the past 10 years, as testified by several surveys of investors and experts[endnoteRef:24] (e.g. GlobeScan 2013, Amel-Zadeh & Serafeim 2018, Sustainability 2019, Sustainability 2020), the literature reveals a persistent criticism. This criticism refers not only to aspects such as “reliability”, “timeliness”, or “systemic bias” that have been extensively discussed by scholars and practitioners for some time already (e.g. Eccles et al. 2012, ImpactAssets 2012), but also other, less known aspects that reveal a much broader and widespread credibility deficit. 28 percent of all the literature reviewed portrays an overall negative picture of sustainable assessment practice, with reference to specific ratings, rankings, standards or safeguards. This percentage increases significantly (55 percent) when removing from the list those publications issued by rating agencies themselves, as well as business corporations, advisors, standard setting organizations or associations with potential vested interests. To further illustrate this sentiment, table 4 provides a list of some of the statements contained in the reviewed material. [24:  https://sustainability.com/rate-the-raters/] 

< TABLE 4 here >
The abovementioned statements can be grouped into three broad topics:
· Credibility: refers to the capacity of the evaluated sustainable assessment instruments to serve as reliable DSTs to inform impact-related investment decisions;
· Scope: refers to the capacity of the evaluated sustainable assessment instruments to perceive and reflect the trade-offs that are inherent to complex socio-economic-environment systems, and/or related impact distribution issues;
· Time: refers to the capacity of the evaluated sustainable assessment instruments to integrate and reflect different time horizons of various concerned stakeholders, including inter-generational values, and/or the causality between reported outputs, behavioural changes (outcomes) and societal, economic or environmental impacts.
The specific aspects that stand out more prominently among the various characteristics discussed – positively or negatively – in all the publications included in the literature review are illustrated in Figure 3. While only 2 percent of all publications expressed a negative judgement on all these aspects, none contained a positive judgement across the board. All in all, 45 percent of all publications reviewed expressed a negative judgement on at least two specific aspects. When removing from the analysis those publications with a potential vested interest (see above), this percentage increases to 65 percent. 
< FIGURE 3 here >
Aspects such as transparency (e.g. of the assessment models) and quality of outputs (e.g. of input data and metrics) have clearly permeated the mainstream debate over the past few years, as testified by the fact that they are present in the majority of publications. More than one third of reviews report notable improvements on these topics. On the other hand, 44 percent of all publications still question the reliability of existing tools, often providing evidence of conflicts of interest or lack of credible, independent verification processes. Furthermore, reviewers are pinpointing other aspects that are perhaps less visible or detectable from the rather succinct methodological descriptions that are usually disclosed by rating, ranking, or standard-setting agencies, but which could severely impair their ability to deliver, particularly in terms of comprehensive non-financial impact. This includes trade-offs and externalities (e.g. between ecosystem services), off-site effects (e.g. broader socio-economic and environmental footprints and liabilities, e.g. beyond greenhouse gas emissions), and temporal scales (e.g. causality between actions, outcomes and impacts). Lastly, a growing number of recent publications have started to mention more or less explicitly the advantages of harnessing the power of new technology, such as advanced data analytics and Artificial Intelligence (AI), mainly in a forward-looking perspective. 

3.3 Case studies confirm some weaknesses, but also indicate promising solutions 
3.3.1 The IFC Performance Standards
Despite having become a de facto gold standard for the financial industry, the IFC Performance Standards fail to address all sustainability dimensions with an equal weight. Ecosystem services, for instance, feature in only two out of the eight Performance Standards, namely PS4 “Community Health, Safety, and Security” and PS6 “Biodiversity Conservation and Sustainable Management of Living Natural Resources”. They are not mentioned in relation to PS3 “Resource Efficiency and Pollution Prevention”, PS7 “Indigenous Peoples” or PS8 “Cultural Heritage” (IFC 2012). 
Within PS4 and PS6, the IFC employs a rather restrictive interpretation, mainly focussing on provisioning ecosystem services, and partly, regulatory ecosystem services – i.e. two out of a much broader set of ecosystem services and other “nature’s contributions to people” as recognized by the international scientific community (MA 2005, Haines-Young & Potschin 2012, Dìaz et al. 2018). In other words, for the IFC, impact is subordinated to economic considerations, which are evidently assigned higher order of priority. 
Furthermore, no guidance is given on how to assess ecosystem services, nor the positive or negative impacts that can be generated by the project or investee thereon. This is left to the discretion of the “client”, defined as “the party responsible for implementing and operating the project” (IFC 2012), who is allowed to also decide how best to compensate or offset its self-declared impacts, without being given stringent conditions or criteria. Lastly, with the only exception of PS6, the IFC Performance Standards do not impose any independent verification, thus exposing those who claim their compliance with the standards to a potential credibility deficit, as emphasized in the literature (Table 4). 
Paradoxically, the IFC Performance Standards cannot therefore guarantee full safeguard against those very risks that were at the basis of their conception. Being designed for mitigating risks of collateral damage, the IFC Performance Standard cannot be used as mechanisms for incentivizing virtuous behaviour, either. At best, they can promote voluntary compliance with a set of minimum acceptable conditions, i.e. on the seven topics they address beyond the generic principle of risk management (PS1). Therefore, their prominent use as the bedrock of sustainable investment strategies and environmental and social management systems of a large number of financial institutions and impact investment funds can be misleading, as they cannot adequately serve the purpose of driving positive impact, as frequently reported in the literature (e.g. Chang et al. 2019, Krosinsky 2019, PRI 2018, Schramade 2016, etc.).
3.3.2 Differences in predictive capacities between two country-level case studies
When comparing Impact ÆSSURANCE country ratings (sovereign rating module) with commercial country sustainability rankings and sovereign ESG ratings, some important differences can be found in terms of predictive capacity, i.e. accuracy and responsiveness to changes in the underlying impact fundamentals. When looking at a time series of real-world country-level data publicly available between 2015 and 2019, this research reveals that Impact ÆSSURANCE ratings are more responsive than other sustainability ratings to changes in the underlying impact fundamentals. As an example, Figure 4 summarizes the main findings from the comparison between RobecoSAM Country Sustainability Rankings and simulated Impact ÆSSURANCE ratings for countries that underwent important sustainability shocks in the past five years, such as Australia (which has lost nearly 19 million hectares due to uncontrolled bushfires that started in the Black summer of June 2019[endnoteRef:25]), France (hit by a widespread social protest movement called Yellow vests[endnoteRef:26] that started in late 2018 and continued throughout 2019), Germany (whose credibility and economy were affected by the diesel emission scandal[endnoteRef:27], or Dieselgate, that hit the Volkswagen group following the violations notified by the US Environment Protection Agency in late 2015), Switzerland (which registered a massive Green wave in the parliamentary elections of October 2019[endnoteRef:28]), and the UK (whose economy was exposed to the risks and uncertainties caused by the referendum of June 2016 on the withdrawal from the European Union, i.e. the Brexit[endnoteRef:29]).  [25:  https://en.wikipedia.org/wiki/2019%E2%80%9320_Australian_bushfire_season]  [26:  https://en.wikipedia.org/wiki/Yellow_vests_movement]  [27:  https://en.wikipedia.org/wiki/Volkswagen_emissions_scandal]  [28:  https://www.swissinfo.ch/eng/directdemocracy/parliamentary-elections-2019_the-green-wave--women-lawmakers--and-new-majority-makers/45296298]  [29:  https://en.wikipedia.org/wiki/Brexit] 

< FIGURE 4 here >
Included in chart 4b, for ease of reference, are the rating scores resulting from the Impact ÆSSURANCE model at the beginning (2015) and end (2019) of the case study period. Displayed in this chart are only the rating dimensions that have changed inter alia as a result of the selected sustainability shocks in each country case study, i.e. the economic (first letter), the environmental (second letter), or the social dimension (third letter). The evolution of these scores throughout the study period was well predicted by the model, at 95 percent confidence level. This was clearly not the case with the RobecoSAM country rankings. The company admits to “recalculate all previous scores” at each release of its rankings, in order to “provide a more accurate picture of real progress or regress and thus facilitate historical comparisons” (RobecoSAM 2018). Furthermore, the traffic-light colour scheme highlighted in the 2019 rating scores resulting from Impact ÆSSURANCE model provides useful indications about future projections, based on the observed past trends in the underlying impact fundamentals. This feature is available for each of the three sustainability dimensions.
4. Discussion and conclusions
The findings from this research suggest the need for sustainable assessment science and practice to improve on each of the aforementioned dimensions where, reportedly, significant weaknesses are found, namely: (i) credibility, (ii) scope, and (iii) time. 
One interesting aspect that stands out above all the others in terms of prospects for future improvements is the use of AI-assisted technology. This could enable near real-time data collection and processing of numerous, large datasets, including social media feeds, that can complement, if not gradually substitute, the flow of information required to assess and verify relevant sustainability aspects. According to some observers (Reuters 2020), the potentially disruptive force of introducing AI-assisted applications in sustainability assessment might lead over time to a paradigm shift from the conventional data push from companies to a data pull approach, driven by stakeholders. 
Presumably, every professional sustainability analyst and institutional investor already makes some use of business intelligence applications (SustainAbility 2020). However, of the rating models that were reviewed in this research, only Sensefolio and Impact ÆSSURANCE claim to employ advanced AI systems. The Impact ÆSSURANCE goes one step further by also foreseeing the application of peer-to-peer Distributed Ledger Technology (DLT) to facilitate bottom-up impact verification.
Because it was conceived for the financial industry, the Impact ÆSSURANCE model is specifically designed to address the main weaknesses and gaps in current sustainable assessment practice as reported by investors, regulators and independent analysts. It has benefited from inputs from both sustainable finance and investment professionals, and sustainability scientists, experts and practitioners in the business, natural and social domains.  
The Impact ÆSSURANCE model shows several distinctive features that makes it unique in the landscape of sustainability assessment models and sustainable finance DSTs. These are illustrated in Table 5. 
< TABLE 5 here >
Impact ÆSSURANCE combines the advantages of indices (e.g. scalability and applicability at different levels), ratings (e.g. metrics standardization and methodological robustness), and rankings (e.g. benchmarking and relative positioning). Each sustainability dimension is assessed with a separate score, unlike conventional ranking and rating systems, thereby preserving granularity, accuracy, and responsiveness.
A relatively simple country-level comparison revealed significant differences between Impact ÆSSURANCE and other sustainability assessment products considered as best-in-class by financial industry experts, operators and investors. Similar comparative studies at financial product, company, and landscape level are currently underway. The fact that conventional ratings show little sensitivity and responsiveness to changes in the underlying environmental and social impact fundamentals, is symptomatic of their limited usefulness in terms of driving sustainable investment and portfolio management decisions (SustainAbility 2020).
It should be noted that the Impact ÆSSURANCE model for sovereign ratings uses hundreds of indicators, which contribute as weighted variables to the computation of 27 composite indices, articulated across 9 performance and impact rating dimensions. RobecoSAM’s country sustainability score, on the other hand, uses 40 indicators in total. 7 of these indicators cover environmental aspects, 16 indicators cover social aspects and 17 indicators cover governance aspects. In the final country score, expressed as a numerical index ranging from 0 to 10, they are assigned a weight of 20 percent, 30 percent, and 50 percent, respectively (RobecoSAM 2019). 
When it is not an issue of impact metrics or analytical models (i.e. related to the abovementioned scope and time dimensions), or data processing technology, the comparatively lower responsiveness of conventional ratings appears to be a deliberate choice made by rating agencies themselves in relation to the well-known dilemma of compromising superior accuracy over rating stability. Rating stability is usually preferred to “volatility”, because portfolio adjustments “imply costs” (Cantor 2006, SRA 2020). Evidently, not all costs are included in these considerations.
If sustainable finance is taken seriously by investors, fund managers and financial intermediaries, and ESG considerations are truly integrated in their investment strategies, then active portfolio management approaches reflecting all the available knowledge of risk and impact of the underlying assets are inevitable, if not quintessential (Schramade 2016, Amel-Zadeh & Serafeim 2018). This is becoming all the more obvious during the COVID-19 crisis, which is demonstrating in the most dramatic way the full spectrum and magnitude of materiality of a whole range of vulnerability factors that have been overly neglected in mainstream market transactions (OECD 2020b). Clearly, this crisis urges all investors and sustainable finance professionals to re-prioritize engagement, combat precariousness and inequalities, promote long-term environmental resilience, and employ all the means at their disposal to strengthen preparedness against the climate emergency and other economic and social threats (PRI 2020). 
For sustainable assessment science and practice, this translates into the need to (i) measure more accurately all material risks and trade-offs in the short, medium and long-term, and (ii) increase the capacity to employ advanced AI and DLT technologies as well as big data mining techniques in order to increase readiness and responsiveness against (un)predictable events. The same or similar assessment systems for stakeholder-based monitoring and impact validation, possibly combined with mechanisms that incentivize sustainable behaviour such as disposal fees or deposit charges (e.g. Matheson 2019, Watkins et al. 2017), could in turn be used well beyond the financial industry, as instruments to accelerate the transition to LDN, for instance, and to more responsible production and consumption at scale, more broadly.
The famous quote “insanity is doing something over and over again and expecting a different result” allegedly attributed to Albert Einstein, forcefully applies here. Definitely, it’s time to change. Investors wishing to contribute to a more resilient, inclusive and sustainable economy should expect better information about impacts. And the finance industry can and should do much more in order to claim the sustainable label. If it embraces innovation, values the lessons learnt, and harnesses the longer-term perspective of the youth, it might actually succeed.  
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