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Abstract
Sustainable finance and climate change have emerged as areas of renewed inter-
est in the wake of the global financial crisis, when the assessment of companies’ 
risk management was shown to be the key to the prevention of systemic disruption. 
While many aspects of corporate disclosures were radically and quickly revised fol-
lowing the crisis, even several years later commentators have pointed to a continuing 
pressure for improvement to regulatory requirements in relation to financial state-
ments. Much of the debate focuses on the need for expedited operational execution 
of reporting information. Over the past decade significant advances have taken place 
in digital technologies, especially with respect to the security and processing of 
granular data. This article examines how these new technologies can be deployed 
in a manner that will address the need to eliminate the vulnerabilities of the climate 
risk management process, which requires standardisation of data in order to improve 
managerial decision-making and the desired outcomes. It further explores the use of 
technology to enhance the evaluation of climate change impact on company expo-
sures, and to advance transparency in regulatory reporting for financial institutions. 
Technology applications such as automated language systems offer opportunities to 
align corporate disclosure with climate change policy objectives, which in turn can 
increase sustainability in the performance of companies’ activities.

Keywords Climate risk · Corporate disclosure · Regulatory reporting · Automated 
language systems · Standardisation of data · Climate litigation

1 Introduction

The use of technology to coordinate corporate governance mechanisms (e.g., board 
structures) has become attractive for monitoring compliance with climate change 
policies. Digital technologies offer opportunities to automate complex and manual 
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investment analysis, the key challenge of sustainable decision-making. The Financial 
Stability Board (FSB) has launched a Task Force to mandate companies to incorpo-
rate information about the potential impact of climate change in their risk manage-
ment process.1 This regulatory initiative has been complemented by the European 
Commission’s Guidelines on Reporting Climate-related Information which aim to 
support corporations in managing sustainable reporting in financial statements.2 The 
FSB’s Task Force together with the Commission’s Guidelines marked a step forward 
in the transparency and accountability of corporations, although they did bring to 
light a gap in data sharing which makes it difficult to succeed in having quantita-
tive information about climate risks. Companies lack adequate methodologies and 
clear indicators for the assessment of environmental issues: the absence of an inter-
national consensus on green investments creates information imbalances that limit 
the effectiveness of monitoring systems.

This article examines the use of digital technologies, specifically standardised 
representation of climate risk granular data, to aid the achievement of sustainable 
objectives in corporate disclosure. It discusses how automated language systems 
such as Natural Language Processing (NLP) can be deployed to improve the meas-
urement of granular data and the provision of meaningful information. It then con-
siders whether the application of NLP methods can promote effective compliance 
processes, while ensuring standardisation of data together with contractual certainty 
and predictability of enforcement actions in order to avoid losses on the part of com-
panies. Climate risk disclosures can be expedited through modern technologies, 
which, in turn, can enhance the transparency of reporting outcomes. Information 
providers continue to improve quality and availability, although data continues to 
be one of the largest impediments to climate risk assessment. Technology offers the 
possibility of ‘algorithmic’ regulation by substantially automating financial report-
ing, which means that the real-time calculation of future exposure based on data 
and simulation of risk factors is now feasible in order to detect environment-related 
events.3

The article proceeds as follows. Section  2 outlines the regulatory responses to 
climate change and sustainability: a copious set of recommendations have been pub-
lished in the international arena with the aim of equipping companies with adequate 
tools for mitigating the implications of environmental externalities for financial 
activities.4 The pressure of global regulators has encouraged firms to reduce the 
scarcity of climate information and ensure consistency in reporting requirements. 

1 Financial Stability Board (2020), pp 49–50. The Task Force provides a classification of climate risks 
into physical risks and transition risks. Transition risks arise from the transition to a low-carbon and cli-
mate-resilient economy and affect the value creation and reputation of the company. Physical risks arise 
from the adverse effects of climate change, such as material events that cause disruptions and financial 
damages. Those risks are sources of financial losses and lead to exposure to credit default.
2 European Commission (2019).
3 Ryan-Collins (2019).
4 United Nations Framework Convention on Climate Change (2015). https:// unfccc. int/ proce ss- and- 
meeti ngs/ the- paris- agree ment/ the- paris- agree ment (accessed 25 May 2021).

https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
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Several initiatives focus on the possibility of establishing green finance objectives 
in sustainability reports, which represents a challenge for climate economic policies.

Section 3 examines the rationales for companies managing their climate risk and 
impact. It discusses the use of technology both in the disclosure of firms’ activities 
with regard to climate and in the evaluation of the risks that climate change imposes 
on the firm. This Section also explores whether automation of climate disclosures 
is ‘algorithm ready’ and presented in a way that allows automated software-based 
compliance. It further argues that the application of technological solutions in cli-
mate data analysis may not be sufficiently complete to fulfil the reporting require-
ments. As a result, climate change litigation represents a significant indicator which 
enables companies’ behaviour to be analysed and the risks of harmful environmental 
events to be audited.

Section  4 addresses how companies manage their climate risk, which involves 
an analysis of the achievements and potential downsides of algorithmic systems for 
processing granular climate information. Technology can improve information shar-
ing and access to large volumes of climate data, which will allow firms to obtain a 
more insightful view of sustainable activities.5 The broader challenge is standardisa-
tion. Data should be held in consistent formats, or at least should be translatable into 
consistent formats, across all institutions. Standardisation will include a variety of 
granular data: agreement and support by regulators for standardised representations 
of contracts will support greater efficiencies in many aspects of regulatory reporting 
and oversight.6

The last Section sets out conclusive remarks and summarises the discussion about 
the potential of using new technologies to achieve desired regulatory outcomes in 
climate change financial risk disclosure.

2  The Regulatory Landscape of Climate Change

Tackling the impact of climate risk in order to preserve financial stability has 
become the main priority on the agenda of global regulators and national supervi-
sory authorities. The Task Force on Climate-related Financial Disclosures (TCFD) 
formed by the FSB provides guidance to companies for the reporting of climate 
change implications for investment decisions.7 The TCFD aims to standardise cli-
mate change reporting requirements by providing a set of voluntary recommenda-
tions to be incorporated in companies’ business models and the regulatory monitor-
ing process. These reporting standards mark a shift towards a common framework of 
climate change disclosures. Specifically, it is recommended to disclose the models 
and data used to assess and manage relevant climate risks so as to make it easier 
for participants to acquire information about the potential vulnerabilities of a given 
company’s management and oversight by the board.

5 Macchiavello and Siri (2021), pp 23-25.
6 Gal and Rubinfeld (2019), pp 752–753.
7 Financial Stability Board (2016), pp 10–11.
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In the UK, the Financial Conduct Authority (FCA) has proposed introducing 
binding rules requiring premium listed companies to disclose climate change finan-
cial risks in line with the TCFD.8 In a similar vein to the FCA’s policy goals, HM 
Treasury9 and the Financial Reporting Council10 have promoted mandatory best 
practices to implement TCFD disclosure obligations for UK corporations with the 
objective of addressing the lack of information about the financial impact of climate 
change. The UK Government has launched a consultation to require mandatory 
TCFD-aligned climate-related financial disclosures from publicly quoted compa-
nies, large private companies, and Limited Liability Partnerships.11 This consulta-
tion aims to develop the programme set in the ‘Green Finance Strategy’12 and to 
mandate listed firms to commit themselves to sustainable managerial actions. Fur-
ther improvements in climate change regulation are recorded at EU level, where the 
Commission adopted the Action Plan on Financing Sustainable Growth, which was 
followed by the Taxonomy Regulation,13 an innovative piece of legislation which 
provides for harmonisation of the climate and energy targets set in the UN 2030 
Agenda and the Paris Agreement.14

The Taxonomy Regulation adopts a binary approach (i.e., an activity is consid-
ered either compliant or not) and requires credit institutions and investment firms to 
comply with the reporting requirements for environmentally sustainable activities 
according to the non-financial disclosure (NFRD) obligations.15 The NFRD intro-
duced mandatory rules for companies to incorporate non-financial statements in 
their annual reports in relation to the corporate social responsibility and environmen-
tal, social and governance (ESG) criteria.16 These reforms represent a step forward 
in the development of a mandatory reporting framework, although the measures face 
challenges on account of the scant incentives to establish sustainable corporate busi-
ness strategies. Despite the evident progress in designing a sustainability agenda in 
the EU regulatory landscape, the successful achievement of a sufficient degree of 
harmonisation needs a significant change in the corporate governance model, which, 
in parallel, will require a level playing field of climate change rules.

14 European Commission (2018).
15 EU Taxonomy Regulation (2020), Art. 8.
16 Directive 2014/95/EU of the European Parliament and of the Council of 22 October 2014 amending 
Directive 2013/34/EU as regards disclosure of non-financial and diversity information by certain large 
undertakings and groups (OJ L 330/2014), p 1.

8 FCA (2021). See also FCA (2020).
9 HM Treasury (2020).
10 Financial Reporting Council (2020), pp 6–7.
11 UK Department for Business, Energy & Industrial Strategy (2021).
12 HM Treasury (2019).
13 EU Regulation No 2020/852 (Taxonomy) on the establishment of a framework to facilitate sustainable 
investment (OJ L 198/2020), p 13.
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3  Automation of the Climate Risk Assessment Process

The use of technology in the corporate sector generally refers to algorithms in 
business decision-making, both in investment contracts and in business strategy.17 
Automated mechanisms have the potential to assist with the governance of internal 
controls which are relevant for minimising reputational risk, legal risk and opera-
tional risk for companies.18 Automation of the climate risk assessment process can 
improve the accuracy and comparability of information, which would also enhance 
the ability of senior management to monitor report disclosures. In this context, the 
algorithmic climate risk assessment can advance the collection and classification of 
data in order to facilitate decision-making procedures.

Sophisticated algorithms trained to analyse legal rules can help businesses gather, 
process and analyse granular operational information relevant to the compliance 
with mandatory reporting requirements. By employing digital solutions, such as a 
distributed shared ledger, a company can more rapidly assess the potential harms of 
climate change and adverse sustainability impacts. Automated practices can support 
corporate compliance processes through the use of natural language processing and 
cognitive computing. However, as Armour et al. have observed, ‘automated systems 
must be designed, customized, set up, maintained, and overseen’,19 which requires 
human capital. The below demonstrates how these systems work, but the article is 
mindful that human engagement and supervision remain necessary in order to man-
age systemic biases or failures in algorithmic systems.20

Machine-learning programmes such as Natural Language Generation and NLP 
can be used to automate regulatory reports and detect environmental externalities.21 
These artificial systems are classified as deep-learning applications which rely on 
neural networks to predict climate risk.22 NLP can extract regulations and deci-
pher regulatory and control requirements (i.e., legislation ‘gap’ analysis tools).23 It 
is a computation tool designed to optimise prediction and classification tasks: the 
NLP system resembles the structure of the brain with the purpose of elaborating an 
objective function, e.g., the best combination between inputs and outputs.24 Using 
NLP-based systems, firms can improve operational and organisational awareness of 
information, as unstructured text can be swiftly converted into a formal represen-
tation which computers can interpret: this methodology can address the data chal-
lenges and increase climate risk detection and management accuracy.25 NLP tech-
niques involve predictive approaches for identifying climate losses in corporate 

17 Yeung (2019), pp 24–25.
18 Lui and Lamb (2018), pp 268–269.
19 Armour et al. (2020), p 14.
20 Johnson et al. (2019), p 511.
21 NLP is an application of AI that helps computers understand and interpret human language. Luccioni 
and Palacios (2019).
22 Gensler and Bailey (2020), p 2.
23 Gotthardt et al. (2020), pp 92–93.
24 Gensler and Bailey (2020), p 9.
25 Stein (2020), pp 899–900.
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disclosures and for analysing climate information: the categorised sections of 
the reports addressing specific climate risk serve to create accessible datasets for 
advancing compliance with regulatory requirements. Specifically, NLP tools help to 
understand what type of information should be disclosed, in what manner, with what 
frequency, and the extent to which the data needs to be verified. This can improve 
board management oversight and avoid confusion in classifying the categories of 
climate exposures. It is a valuable approach to detect potential climate-related dis-
closures and solve the ambiguity of textual information (e.g., different meanings of 
climate taxonomy) identified in corporate reports. Language-based algorithms can 
reduce uncertainties in the available metrics and increase comparability between 
score estimates: this can improve the standardisation of granular data in climate risk 
disclosure which is a major source of divergences.26

Corporations have started to produce reporting information in machine-readable 
form so that granular data processing can be expedited.27 Regulatory requirements 
(financial statements and periodic filings) are also adapted to machine readership, 
so that detection for regulatory non-compliance is also automated to an extent. This 
results in a strong relationship with AI applications, which influences managers’ 
decision-making and affects desired outcomes.28 The use of algorithms and machine 
learning has become important at the level of corporate governance in facilitating 
corporate decision-making as well as improving corporate compliance such as with 
mandatory disclosure. In the banking sector, algorithmic systems for climate infor-
mation processing can also assist with banks’ prudential assessments and regulatory 
compliance: technological solutions to calculate risk weights have the potential to 
make transparent the metrics and targets applied in the internal models for climate 
risk.29

The automated processing of granular climate-related data at firm level also 
assists with the valuation of all of a firm’s assets, liabilities and off-balance-sheet 
commitments, possibly near real time. Improved standardisation would then help to 
facilitate the climate risk assessment process for firms and their investors, who could 
have access to transparent data to which to apply their own risk modelling and valu-
ation techniques.

3.1  Technology and the Disclosure of Firms’ Activities That Impact the Climate

There is growing concern about the implications of environmental risks in compa-
nies’ business models, which show limitations in establishing a governance frame-
work designed to ensure compliance with climate reporting.30 Corporations are 
in need of expedited organisational systems and effective measurement of climate 

26 Hain et al. (2021), pp 7–8.
27 Lewis and Young (2019), pp 587–589.
28 Björkegren et al. (2020).
29 Broeders and Schlooz (2021), pp 126–127.
30 Ferrarini (2020).
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data31 in order to consider non-financial information in their business strategy. The 
shift towards sustainability reporting is the new frontier of companies’ performance 
as well as regulatory compliance. It is commonly considered that financial report-
ing reflects a backward-looking and judgment-based approach to information, which 
raises concerns as regards the achievement of long-term sustainability goals.32 A 
key area of climate disclosure that needs improvements and consistency is strategic 
resilience in companies’ business strategies.33 Considerable attention is being paid 
to enhancing this part of disclosure owing to lack of consolidation of global regula-
tory standards.

Technological advancements in the disclosure of firms’ activities that impact the 
climate can be deployed to improve data standardisation and granularity of climate 
information. The use of technology to gather data can help companies demonstrate 
that their activities are sustainable for the environment and society. For instance, 
software applications (e.g., data mining and machine learning) can assist the man-
agement board to extract valuable information from climate data and identify which 
section of the annual report needs to account for environmental risks.34 This can 
also reduce firms’ opportunistic behaviour to disclose climate information selec-
tively. There is a prevalent sentiment among policy makers and shareholders on the 
need to introduce mandatory sustainability reporting for financial organisations. It 
is observed that disclosure of climate risk is a significant factor for investors and 
directors in their strategic management as they prefer standardised and mandatory 
obligations with regard to climate reporting.35 Ioannou and Serafeim have analysed 
the extent to which mandatory sustainability disclosure regulations have an impact 
on corporate disclosure practices, as it is unclear whether the ESG metrics would 
improve the transparency of firms.36 Integrating sustainability reporting in manage-
rial decision-making entails the costs of gathering ESG information from profes-
sional data providers and the costs of changing organisational processes.

The European Commission study on directors’ duties and sustainable corporate 
governance observed that ‘companies lack a strategic perspective over sustainability 
and current practices fail to effectively identify and manage relevant sustainability 
risks and impacts’.37 Specifically, it is reported that corporate decision-making and 
board management do not adequately promote sustainable goals within the gov-
ernance framework. The Commission emphasises the need to improve companies’ 
social performance through legislation on directors’ duties and sustainability under 
EU company law.38 This should enhance the sustainable values of corporate gov-
ernance and foster sustainable corporate practices. However, efforts to mitigate the 

32 Lusk (2021), pp 7–8.
33 Sustainability Accounting Standards Board (2021), p 5.
34 Balch (2021).
35 Bresnahan et al. (2021), pp 13–15.
36 Ioannou and Serafeim (2019), pp 452–453.
37 European Commission (2020), p 42.
38 Ferrarini et al. (2021), pp 16–17.

31 Johnston (2018), p 29.



 A. Miglionico 

123

implications of climate change for financial institutions and interventions to foster 
organisational changes seem a déjà vu in the regulatory policy options.

National regulations do not establish mandatory obligations for companies to 
adopt and disclose sustainable objectives, which makes it difficult to align the cor-
porate disclosure regime with climate reporting.39 The various guidelines on climate 
risks issued by the global regulators add layers of complexity and do not clarify the 
sustainability requirements to be incorporated in financial reporting. This voluntary 
set of soft law measures have created more uncertainty for shareholders and inves-
tors with the result that the perimeter of climate disclosures is left undefined.

The EU legislation standardises the sustainability impact under the principle of 
‘double materiality’, which calculates sustainable outcomes (social and environ-
mental values), but it does not indicate the sustainability metrics for measuring 
the impact of sustainable activities in corporate governance. Chiu argues that the 
metrics on sustainable impact constitute an essential indicator for evaluating the 
sustainability risks in a corporate’s decision-making on investment.40 The regula-
tion on sustainable disclosure requirements identifies the environmental and social 
objectives as a benchmark indicator for periodic financial reports.41 The Sustain-
able Finance Disclosure Regulation adopts a ‘comply or explain’ approach to pro-
mote harmonisation of climate disclosure standards, although it does not address 
the issues of limited availability of ESG data and the lack of a central supervisor.42 
Another concern is the absence of a degree of liability with respect to market par-
ticipants and financial institutions for breach of the sustainability disclosure rules 
and management (i.e., oversight) duties. It can be argued that investors’ desire for 
social responsibility on the part of companies seems constrained by the undefined 
materiality of climate change impact on corporate disclosures.

The identification and quantification of the material factors of climate change are 
inherently dependent on publicly available information, which offers little evidence 
of direct physical and non-physical effects on business activities.43 The question is: 
to what extent do corporations have to indicate the amount of materiality which is 
necessary for inclusion in the financial report? Corporations would not have particu-
lar incentives to disclose items of information which involve negative exposure to 
investors and shareholders: it is likely that they would avoid analyses of materiality 
parameters because of the high costs of accessing this information. In the absence of 
mandatory disclosure obligations, financial firms have an appetite to limit the vol-
ume of reporting in order to reduce the burdensome procedures of internal control 
systems. Further, corporations are not required to update their measurement meth-
odologies, making the assessment process particularly vulnerable when it comes to 
capturing climate risks. The classification of material climate risk drivers and their 

39 Schoenefeld et al. (2018), pp 121–122.
40 Chiu (2021).
41 For a commentary, see Gortsos (2020).
42 EU Regulation 2019/2088 on sustainability‐related disclosures in the financial services sector (OJ L 
317/2019), p 1; see Busch (2021).
43 Burton (2010), p 1296.
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concentration in financial activities depends on the availability of relevant data, 
which affects the management decision to disclose hazard events.

3.2  Automated Models of Climate Risk Management for Firms

The rapid transition to environmental policies is challenging the paradigm of com-
panies’ business models as regards the way to assess the level of exposure to climate 
risk factors.44 Accurate estimation of climate exposures lowers the costs of tracking 
pollution emissions and contributes to the mitigation of endogenous financial shocks 
arising from environmental damages. Although ESG criteria are being refined by 
industry and rating providers, firms are in need of integrating key and accepted 
parameters into their business strategies.45 By modelling well-accepted ESG cri-
teria into corporate climate risk data and management systems, companies can be 
assisted in re-orienting their internal operational systems. This may even have an 
impact upon the nature of corporate governance, corporate purpose and business 
model. Stakeholder engagement can be improved too.46 Corporate decision-making 
can be informed by forward-looking predictions as to the climate impact on corpo-
rate governance.47 Möslein and Engsig argue that certification schemes provide a 
means for sustainable corporations to signal their good behaviour to the market with 
the aim of promoting a sustainable corporate governance framework.48

Evaluating financial risks associated with climate change involves the application 
of technological solutions that have the potential to improve the quality of informa-
tion by translating granular metrics into accurate predictions. Avgouleas points out 
that ‘spatial finance can offer a valuable measure of the impact of sustainable invest-
ments’ through the use of machine-learning technology for climate change evalua-
tion.49 The digitalisation of the corporate sector has been faced with an increasing 
use of automated processes, e.g., machine learning, neural networks and adaptive 
algorithms that display intelligent behaviour by taking actions to advance process 
innovation.50 The deployment of technology has resulted in the automation of 
firms’ operating systems by supporting both risk assessment and peer comparison. 
Machine learning software can assist manual intervention, although automatic pro-
cedures rely on algorithms which, if the software is not perfectly designed, can lead 
to problems.51 Making climate data machine readable entails accurate control and 
permissioning for access to and screening of data: artificial intelligence (AI) and 
cognitive computing can enhance real-time information and provide evidence about 

48 Möslein and Engsig Sørensen (2021), pp 8–9.
49 Avgouleas (2021), p 57 [emphasis added].
50 Enriques and Zetzsche (2020), pp 59–60.
51 Chiu and Lim (2021), pp 13–15.

44 Carney (2015), pp 5–6.
45 Inderst et al. (2012), p 13.
46 Lund and Pollman (2021), pp 47–48.
47 Zenghelis and Stern (2016).
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the climate impact on financial assets.52 However, the lack of available data on com-
panies’ exposure to environmental hazards (e.g., natural disasters, weather disrup-
tions, concentration of greenhouse gases) constitutes a barrier for companies and 
their investors alike who find it difficult to evaluate companies’ strategies towards 
climate change issues.

A key challenge for corporations is to identify a suitable modelling approach for 
each company’s needs in assessing the material factors of climate change relevant to 
them. Different models have been proposed among regulators focused on estimating 
foreseeable transition costs and losses, such as by adopting scenario analysis, sensi-
tivity analysis and stress tests.53 Although these models still require refinement, such 
as in relation to data gaps,54 more sophisticated stress-testing and scenario analy-
sis approaches for corporate climate risk management are emerging. Eley proposes 
transition capacity testing as an alternative model for the classification of the expo-
sures that are most vulnerable to climate change.55 These methodologies incorpo-
rate forward-looking information complemented by historical data and provide an 
assessment of the varying degrees of environmental risk. However, the main ques-
tion relates to the credibility and reliability of such approaches, given the fact that 
they are essentially based on market information and the backward-looking mate-
riality of risk, which do not guarantee accurate long-term forecasts.56 Climate risk 
modelling and stress-testing processes can support increased processing of granular 
information in order to achieve the required precision and to support swifter corpo-
rate decision-making to address the effects of environmental adversities.

3.3  Climate Litigation as a New Taxonomy of Corporate Exposures

One area of climate risk management crucial for corporations is climate risk litiga-
tion management. The increasing attention paid to climate cases filed against cor-
porations has given rise to considerable debate about enforcing ‘brown activities’ 
(carbon emissions mainly dependent on fossil fuels) and addressing non-sustainable 
behaviours.57 Violations of social and human rights are at the centre of climate liti-
gation, although the outcomes of disputes have been marginal with respect to the 
pressure that international movements against climate change and global warming 
have created with regard to environmental concerns.58 This is also linked to the 
perception that climate litigation is in its infancy and there is widespread scepti-
cism on the part of the courts about entertaining any arguments sympathetic to the 
social effects of climate hazards. As Wilensky observed, ‘climate change has been 
treated in the courts much like any other environmental issue and has not resulted 

52 Brunetti et al. (2021).
53 Basel Committee on Banking Supervision (2021), pp 17–18.
54 Monnin (2018).
55 Eley (2021), p 9.
56 Chenet (2019), p 19.
57 Solana (2020), p 105.
58 Posner (2007), pp 9–10.
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in the development of a distinct climate-change jurisprudence’.59 However, there 
have been recent developments with regard to climate protection in the shape of 
successful lawsuits and unexpected judicial activism in the legal proceedings relat-
ing to environmental issues. This the case with the German Federal Constitutional 
Court, which declared partially unconstitutional the Federal Climate Change Act 
on the ground that it failed to indicate greenhouse gas (GHG) emission reduction 
targets, resulting in a breach of the country’s binding commitment under the Paris 
Agreement.60

A similar conclusion is found in the ruling in The Netherlands vs. Urgenda, where 
the Dutch Supreme Court held that a country’s inadequate action on climate change 
may constitute a violation of human rights.61 The judges recognised the legally bind-
ing target and the deadline for the Dutch government to reduce GHG emissions, de 
facto imposing a duty to protect citizens’ rights in the face of climate change. Most 
interestingly, the Hague District Court made an unprecedented order against Shell, 
ruling that the oil company needs to drastically reduce its carbon emissions and take 
robust steps towards sustainability.62 This decision is likely to create a precedent 
for other oil majors, which could face similar lawsuits and be required to change 
their business models.63 Despite the positive attitude of courts in the aforementioned 
cases, climate litigation is subject to hurdles when it comes to accessing available 
remedies for holding a company liable for poor sustainable standards.64

The harmful effects of climate litigation on companies’ reputational capital and 
the value of assets can stimulate courts to rethink the existing legal arguments 
concerning corporate accountability for environmental damages and open up new 
judicial avenues for successful private lawsuits. The increase of successful cases in 
environmental litigation is remarkable and litigants seem less deterred by the thresh-
olds required to initiate a climate claim which involve burdensome proofs, such as 
the causal nexus between the firm’s behaviour in causing climate threats and the 
injury resulting from the harmful act. It is worth considering that the material risk 
for corporations can be the high costs of litigation and the reputational impact on 
markets arising from the public scrutiny, which can lead to a downgrade from rating 
agencies.65 Corporates need to manage climate risk because of their own economic 
futures, mandatory disclosure compliance and climate risk litigation. Automated 
information processing systems can support corporates to prevent and mitigate 
material risk on the basis of textual sources about environmental exposures.

59 Wilensky (2015), p 178.
60 See BVerfG (2021).
61 Case 19/00135 The State of the Netherlands (Ministry of Economic Affairs and Climate Policy) v. 
Stichting Urgenda, ECLI:NL:HR:2019:2007.
62 Case C/09/571932/ HA ZA 19-379 Milieudefensie et  al. vs Royal Dutch Shell PLC, ECLI:NL: 
RBDHA:2021:5339.
63 Raval (2021).
64 For a discussion on tort law remedies in climate change litigation see Hunter and Salzman (2007), pp 
1750–1751.
65 Ganguly (2018), pp 865–866.
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4  The Use of Algorithmic Systems for Processing Granular Climate 
Information

The application of AI systems for processing granular climate information has the 
potential to support companies with their mandatory reporting requirements and risk 
management. Achieving the full benefits of technology requires standardised access 
to corporations’ operating systems and the data they contain. However, data man-
agement requirements for regulatory reporting present challenges such as poor data 
quality and poor data integration. An organisation’s data management framework 
requires effective data governance, e.g., treatment of data as an asset, agreements 
between those who create data and those who use the data, and processes and con-
trols of data collection. AI and machine learning offer a solution to fill the gaps 
of voluntary climate disclosures: they ensure measurable material risks and stand-
ardised auditing practices. This involves a risk management strategy which needs 
to adopt automated systems for extracting information about harmful events and 
engendering change in corporate behaviour.66

The opportunities provided by technology can be used in transformative ways 
which will yield far wider benefits than are sometimes envisaged. Valuation, while 
involving an inherent subjective element, can still be carried out using more stand-
ardised procedures; and the underlying data and risk factor simulations can be made 
available to external parties seeking to reach their own judgments on the valuation 
of assets and other exposures. Technological solutions can be deployed to improve 
the elaboration of annual company reports: they reduce the risk of bias and can 
assist in the analysis of ‘structured’ (reports) and ‘unstructured’ (statistical data) 
texts on climate.67 Specifically, NLP can classify the variety of metrics elaborated 
in the corporate reporting. The potential of cognitive technologies to improve the 
analysis of climate risk for firms is manifest: they extract information and translate 
it into knowledge in real time, which, at the same time, expedites data sharing. Basi-
cally, NLP techniques allow structured information to be extracted from natural lan-
guage text. The structured information extracted by the NPL algorithm can poten-
tially be used to populate a data model of a regulatory reporting system. NLP can 
also be used to uncover hidden patterns and anomalies in large quantities of text. 
AI tools can help make sense of unstructured texts, although much of the most rel-
evant data held within a company and required for automation of operational tasks 
is structured but blocked. To unlock data, labelling or standardising it, corporations 
need to develop automated processing and intelligence. This also means there can be 
scale barriers: potentially only the largest companies are adequately placed to man-
age their data and take advantage of the technology opportunities. These challenges 
are even greater for sharing of data between firms because each firm has its own 
individual processes and definitions.

A valuable NLP application is ClimateBert (Bidirectional Encoder Representa-
tions from Transformers), an algorithm which elaborates textual data of companies’ 

66 Solomon et al. (2011), p 1119.
67 Antoncic (2020), pp 109–110.
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annual reports.68 It is a language representation software that excerpts specific word-
ing from company disclosures into an accessible dataset in order to assess compli-
ance with TCFD requirements.69 Risk management practices should enable auto-
mated processes for analysing large volumes of data to achieve real-time granular 
information. For climate reporting to be automated, data should be provided in 
a standardised format, but the fact that firms’ data are stored in different systems 
requires allocating those data into a single standardised platform. Ensuring that 
the format used to standardise data can be reused across multiple climate report-
ing methods can create a potential downside to the efficiency of NLP applications. 
Regular changes to the format or maintaining several different formats for different 
regulatory reporting methods will significantly reduce the potential cost efficiencies 
of reports under algorithmic systems. Corporations should provide data in a number 
of different formats that are defined for each regulatory report while at the same 
time needing to ensure the data is correct before feeding it to automated processes.

5  Conclusion

To improve accuracy and clarity in climate risk reporting, corporations should 
engage with technological applications which can expedite the standardisation of 
data and the comparability of scores. Automation of climate risk assessment can 
reduce incentives for managerial opportunism and increase reliability of corporate 
sustainable management tools. The practical applications of technology can assist 
in accessing real-time granular data, leading to the improved disclosure of climate-
related financial risks and a better evaluation of climate impact. More specifically, 
the use of technology to better assess the climate risk requires greater standardisa-
tion of data, which will in turn enhance the transparency of firms’ exposures and 
regulatory actions. The working of NLP methods can assist firms in improving their 
climate risk assessment process. Various cognitive computing systems have devel-
oped language representation models which enable companies to operationalise 
their instructions or responses to the climate regulatory requirements into compli-
ance activities using NLP with machine learning techniques.

The deployment of technology holds out the promise of improving the assess-
ment of climate risk and level of corporate exposures, and to enhance the transpar-
ency of monitoring processes. The main downside is the risk that the application 
of sophisticated machine-learning systems will exacerbate the possibility of tech-
nology malfunctioning and will fail to achieve its stated purposes.70 The potential 
benefits of technological innovation in climate change should be weighed carefully 
against the risks. In the long term, there is scope for AI to be used as a service pro-
vider for network interconnectedness and as a tool to monitor the ESG conduct of 
corporations.

68 Bingler et al. (2021), pp 2–3.
69 Devlin et al. (2019), p 4171.
70 Scherer (2016), p 359.
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