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Abstract

In this article we apply text-mining techniques to analyse the TCFD recommendations
on climate-related disclosures of the 12 significant Spanish financial institutions using
publicly available corporate reports from 2014 until 2019.

In our analysis, applying our domain knowledge, first we create a taxonomy of
concepts present in disclosures associated with each of the four areas described in
the TCFD recommendations. This taxonomy is then linked together by a set of rules
in query form of selected concepts. The queries are crafted so that they identify the
excerpts most likely to relate to each of the TCFD’s 11 recommended disclosures. By
applying these rules, we estimate a TCFD compliance index for each of the four main
areas for the period 2014-2019 using corporate reports in Spanish. We also describe
some challenges in analysing climate-related disclosures. The index gives an overview
of the evolution of the level of climate-related financial disclosures present in the
corporate reports of the Spanish banking sector. The results indicate that the quantity
of climate-related disclosures reported by the banking sector is growing each year.
Besides, our study also suggests that some disclosures are only present in reports
different than annual and ESG reports, such as Pillar 3 reports or reports on
remuneration of directors.
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1. Introduction

The European Directive 2014/95/UE, also called the non-financial reporting directive
(NFRD), represents an important milestone towards improving the current corporate
reporting to include not only the tangible assets but also the intangible assets, such
as the communication, the culture the brand and the reputation, which require non-
financial indicators, besides the traditional financial indicators (Instituto de auditores
internos de Espafia, 2018). Recent studies indicate that the total value of the
intangible assets can be greater than the value of the tangible assets (Brand Finance
Institute, 2017). Climate-related disclosures are one type of non-financial disclosures
that investors have been pressing companies to include in their reports. Although
initially this might have been mainly driven by an ecological activism caused by
growing awareness of the impact of financial investments on the deterioration of the
Earth, it also soon became clear that climate change was a source of risks as well as
opportunities. (FIR -Forum pour l'investissement responsible, 2016)

This interest on the financial impact of climate change prompted the G20 Finance
Ministers and Central Bank Governors, in their Meeting in Washington in April 2015,
to ask the Financial Stability Board (FSB) to “convene public- and private- sector
participants to review how the financial sector can take account of climate-related
issues” (G20 Finance Ministers and Central Bank Governors Meeting, 16-17 April
2015). Underscoring this need, in September of the same year, Mark Carney,
Chairman of the Financial Stability Board (FSB) at the time, performed a historic
speech (Carney, 2015) where he stressed the importance of company disclosures so
that "better information — about the costs, opportunities and risks created by climate
change — can promote timely responses” and introduced the Climate Disclosure Task
Force (CDTF), later known as the TCFD (Task Force on Climate-related Financial
Disclosures).

This speech acknowledged that Central Banks, in their mandate to protect
financial stability, should consider the financial risk that climate factors create. It also
made clear that climate-related corporate disclosures were key in assessing these
risks.

In the financial sector in particular, in an analysis published in 2018, the Bank of
England identified three broad categories in which banks were responding to climate-
related risks: as being “responsible”, focusing in the Corporate Social Responsibility
(CSR) aspect to reduce reputational risk; as being “responsive”, where climate change
is viewed only from a short-term financial risk perspective and as being “strategic”;
taking a long-term view of the financial risks involved (Bank of England, 2018).
Although the report focused on banks, these three categories could also be
applicable to other sectors.

In Spain, corporate reporting is mainly regulated by the “Ley de Sociedades de
Capital”. Accordingly, most corporations (depending on their type, the requirements
may vary) need to produce three main types of reports3: Annual Financial Statements,
Corporate Governance Report and Management Report. The Management Report
and the Annual Financial Statements are often put together in one single document.
Listed companies are also required to create an Annual Report on Remuneration of

3 Together with an Audit Report
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Directors. As part of the Basel Framework* requirements, internationally active banks
need to produce an additional prudential report following the Pillar 3 standard. In
their Action plan for Sustainable Finance, the European Banking Authority (EBA)
emphasized the need to disclose Environmental, Social and Governance (ESG) risks in
this Pillar 3 report (EBA, 2019). In particular, climate change is referred to as part of
the environmental risk factors on which the EBA will especially focus in the first phase
of the action plan.®

The Annual Financial Statements are frequently produced in XBRL® format, as
well as in pdf format, but they are often also part of a document normally called
Annual Report which is meant for shareholders and other interested parties. This
document is typically a colourful brochure that combines text, tables, pictures and
charts and which also includes non-financial information. It sometimes follows a
framework defined by the International Integrated Reporting Council (IIRC), which
advocates for a single report where the financial and non-financial information is
integrated in a cohesive way.

Before the transposition of the NFRD European Directive, there were no
mandatory disclosures on many non-financial topics, including climate change,
although many companies voluntarily created a separate ESG or CSR Report which
served both as a marketing tool for investors and as a way to report non-financial
information. While the mandatory reports are placed in the Commercial Register, the
National Stock Market Commission (CNMV) or, in the case of the Pillar 3 report, at
the Banco de Espafia, there is no obligation to register the ESG reports in a centralized
way. The NFRD Directive allows for publication of these reports in the respective
corporate web sites. This actually means that the best way to find the main company
reports that potentially contain climate-related disclosures is retrieving them from
each individual corporate site.

There are several Spanish regulations related to the NFRD Directive, but for the
purpose of this study it is worth mentioning three:

e  Ministerial Order ESS/1554/2016, which, since the NFRD Directive allows for a
separate report for the non-financial disclosures, establishes a voluntary
procedure that allows publishing the ESG reports in a centralized way. This
publicly available database was eventually called “Memorias de Responsabilidad
Social de las Empresas” (MEMRSE’) and constitutes the Spanish Sustainability
Register

The Basel Framework is the full set of standards of the Basel Committee on Banking Supervision
(BCBS), which is the primary global standard setter for the prudential regulation of banks. The
membership of the BCBS has agreed to fully implement these standards and apply them to the
internationally active banks in their jurisdictions. (BIS, 2020)

Despite Climate Change being considered mainly an Environmental factor, both the EBA Action Plan
and the European Commission Action Plan (European Commission, 2018) highlight that
“Environmental and social considerations are often intertwined, as especially climate change can
exacerbate existing systems of inequality. The governance of public and private institutions [...] plays
a fundamental role in ensuring the inclusion of social and environmental considerations in the
decision-making process.”

XBRL is the open international standard for digital business reporting, based on the XML standard
and managed by a global not for profit consortium, XBRL International.

https://expinterweb.mitramiss.gob.es/memrse/entrada/listadoMemoriasPublicadas.action
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e 11/2018 Act, with reference BOE-A-2018-17989, which is the main law that
transposes the NFRD directive. This enforces a specific set of non-financial
disclosure for certain corporations, being applicable starting in the 2018
reporting period.

e Draft bill of Climate Change and Energy Transition, according to which the
Spanish Macroprudential Authority Financial Stability Council (AMCESFI, for
Autoridad Macroprudencial Consejo de Estabilidad Financiera)® will have to
evaluate every two years the climate change risks for the financial sector.

According to the Internal Auditors Institute (2018) the five main standards for
non-financial reporting that Spanish Corporations follow are: Global Reporting
Initiative (GRI); Progress reports of the United Nations Global Compact; CDP (formerly
Carbon Disclosure Project) reports; Sustainability Accounting Standards Board (SASB)
-although this is mainly used in the US as per recommendation of the Securities and
Exchange Commission (SEC) - and the IIRC framework.

The KPMG Survey of Corporate Responsibility Reporting 2017 identified that 77%
of the top 100 Spanish Corporations use the GRI standard as a reference for their ESG
reports. Besides, according to the same report, more and more companies are
reporting following the IIRC framework.

Although the recommendations of the TCFD are meant to be considered as part
of the financial reporting, in practice they seem to be included in the ESG reports
(KPMG 2017 and Marqués Sevillano and Romo Gonzalez 2018). According to a recent
report on practices among financial firms (IIF, 2019), the type of documents where
companies publish climate-related financial disclosures includes annual reports or
climate position papers; ESG or CSR reports; integrated reports or Global Reporting
Initiative (GRI) documents; and standalone TCFD reports. It is worth noting that in a
2017 response to the TCFD Report Consultation (GRI, 2017), GRI acknowledged that
8 out of the 11 recommended disclosures corresponded, at least in part, to
disclosures already established in the GRI Standards, which would explain why
companies might try to follow the TCFD recommendations in their sustainability
reports. This overlap also means that companies following GRI in their disclosures
were probably aligned with some of the TCFD recommendations even before 2017.

The multiplicity of standards and recommendations and the fact that there is still
no XBRL taxonomy for ESG reporting, which would make this data computer-
readable, means that analysts have to go through usually lengthy pdf documents to
extract the key information they require for their analysis, whether it is for supervisory,
credit assessment, investment or other purposes.

There are many ESG/CSR reports studies in the literature, such as the already
mentioned KPMG Survey of Corporate Responsibility Reporting 2077. Some focus on
sustainability or climate, such as Blacksun'’s study on the FTSE 100 (“The Ecosystem of
Authenticity”) or the Carbon Disclosure Standard Board (CDSB) report “First Steps:
Corporate climate & environmental disclosure under the EU Non-Financial Reporting
Directive”. There are also studies on environmental disclosures specific to Spanish

8 The AMCESFI is an inter-agency collegiate body attached to the head of the Ministry of Economic
Affairs and Digital Transformation and participated by high-ranking officials from the said Ministry
and the three national authorities with prudential regulatory and supervisory responsibilities for the
Spanish financial system: the Banco de Espafa, the Comisién Nacional del Mercado de Valores
(CNMYV, National Securities Markets Commission) and the Direccion General de Seguros y Fondos de
Pensiones (Ministry's Directorate General for Insurance and Pensions Funds). (Banco de Espafia, 2020)
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companies (Echave & Bhati, 2010) or GRI disclosures of Mediterranean countries
(Tarquinio, Raucci, & Benedetti, 2018). But most of these studies are based on manual
work of reviewing the reports. A computer-aided study was also performed in 2008
(Doran & Quinn, 2008) where they basically looked for the terms “climate change”,
“global warming” and “greenhouse gas” in the SEC 10K filings. On top of that, they
also performed a manual analysis. El-Haj, et al. (2019) in their analysis of
computational linguistics (CL) applied to the study of financial discourses, suggest
using a Natural Language Processing (NLP) technique called Named entity
recognition (NER) which they define as “an information extraction task that isolates
and then classifies named entities into predefined categories such as person names,
locations and organizations”, identifying it as one of the tools to gain traction in
mainstream accounting and finance research and which they believe “offer promising
ways to enhance the study of meaning in financial discourse”. The simplest NER
method they describe is using "handcrafted lists” or “bag of words” to detect these
entities. A list-based approach was followed by Kravet (Kravet, 2013) to detect risks

"o "o

in 10-K filings using keywords such as “can”, “cannot”,

"non

could”, “may” or "might”.

NLP has been broadly used in financial research and, to a lesser extent, in central
bank research, with a special focus on unsupervised techniques and applications
related to sentiment analysis, topic modelling and complexity analysis (Bholat,
Hansen, Santos, & Schonhardt-Bailey, 2015). Supervised machine learning techniques
for NLP applied to finance are less found in the literature and most of the studies are
focused on sentiment analysis. Despite the significant body of work around financial
NLP applications, as A. Luccioni indicates in her finance section of the Climate Change
Al paper (Rolnick, Donti, Kaack, Kochanski, & Lacoste, 2019), the field of climate
finance has been largely neglected within the scope of financial research. Luccioni
also argues that machine learning techniques can play a central role to improve this
field. Together with H. Palacios they proposed an idea for a study on climate
disclosures using state-of-the-art NLP tools (Luccioni & Palacios, 2019), although at
the point of this writing this proposal has not been further developed. The growing
importance of this type of disclosures, together with the inherent difficulty of
identifying them due to their heterogeneity and dispersed characteristic, seems to
make the actual task of gathering these disclosures worthy of some kind of
automation.

In their 2018 and 2019 (TCFD 2018 and 2019) Status Reports, the TCFD also made
use of supervised machine learning techniques to identify areas of the corporate
reports potentially containing information related to each one of 11 recommended
disclosures related to the four recommendations (see Figure 1 for a summary of the
recommendations and recommended disclosures). The process required an initial
labelling of passages from 150 companies to train a statistical model. Once trained,
given an excerpt, the model would assign it a likelihood of being aligned with a
recommended disclosure. By carefully adjusting the threshold, they created an index
that allowed monitoring the level of compliance with the recommendations. In their
2019 Status Report they evaluated reports using Al from 2016 to 2019, including 104
banks of different jurisdictions and sub-industries, without giving additional details
regarding the type of Al approach they employed.
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The present study focuses on Spanish financial institutions, and in it we analyse
330 reports of the 12 significant Spanish institutions® to automatically estimate a
TCFD compliance index. Instead of using a statistical model, we use a rule-based
model. The index is built based on search queries using key concepts to identify
excerpts where the different recommendations are likely to be followed. These key
concepts are part of a taxonomy initially created using the Spanish Sustainability
Register. It was later adapted to fit some specificities of the banking sector reports.

Recommendations and Supporting Recommended

Disclosures .
Figure 1
Governance Strategy Risk Management Metrics and Targets
Disclose the Disclose the actual and Disclose how the Disclose the metrics and

organization’s
governance around
climate-related risks and
opportunities

potential impacts of
climate-related risks and
opportunities on the
organization’s businesses,
strategy, and financial
planning where such
information is material.

organization identifies,
assesses, and manages
climate-related risks.

targets used to assess
and manage relevant
climate-related risks and
opportunities where such
information is material.

Recommended Disclosures

Recommended Disclosures

Recommended Disclosures

Recommended Disclosures

a) Describe the board's
oversight of climate-
related risks and
opportunities.

a) Describe the climate-
related risks and
opportunities the
organization has identified
over the short, medium,
and long term.

a) Describe the organization's
processes for identifying
and assessing climate-
related risks.

a) Disclose the metrics used
by the organization to
assess climate-related risks
and opportunities in line
with its strategy and risk
management process.

b) Describe management's
role in assessing and
managing climate-related
risks and opportunities.

Source: TCFD (2017)

b) Describe the impact of
climate-related risks and
opportunities on the
organization’s businesses,
strategy, and financial
planning.

b) Describe the organization’s
processes for managing
climate-related risks.

b) Disclose Scope 1, Scope 2,
and, if appropriate, Scope 3
greenhouse gas (GHG)
emissions, and the related
risks.

c) Describe the resilience of
the organization'’s strategy,
taking into consideration
different climate-related
scenarios, including a 2°C
or lower scenario

c) Describe how processes for
identifying, assessing, and
managing climate-related
risks are integrated into the
organization'’s overall risk
manadement.

) Describe the targets used
by the organization to
manage climate-related
risks and opportunities and
performance against
targets.

To analyse the reports, we leverage NLP techniques using NER for information
extraction. The NER method we use is based on a lexicon-based taxonomy that goes
beyond the simplest “bag of words”, taking into account lemmatization and regular

As of 2020. Banks considered significant are under the ECB's direct supervision. To qualify as
significant, banks must fulfil at least one of the criteria set out in the SSM Regulation and the SSM
Framework Regulation regarding size, economic importance, cross-border activities or direct public
financial assistance.
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expressions’?. We then use the recognized entities in a second step following a rule-
based approach to query the documents in order to create a compliance index based
on the matches. The rule-based approach has the benefit of being easy to understand
as well as being flexible in calibrating the model, since rules are easier to modify than
a training set of labelled data. Besides, although we did not use a statistical model for
the NER process, using a statistical model is still possible and it would allow us to
have a hybrid model (a combination of a rule-based model and a statistical model).
Finally, the, automatic labelled data can easily be repurposed for helping the analysts
identify specific topics within the domain, similarly to the human-in-the-loop’
approach proposed by Luccioni and Palacios (2019). Specifically, when organizing
related supervisory activities, this can contribute to a more efficient use of the
available resources.

This approach is also similar to the one used for email surveillance for compliance
purposes. In 2018 the Office of Compliance Inspections and Examinations (OCIE),
which conducts the SEC's National Exam Program published a Risk Alert (OCIE, 2018)
where it highlighted some examples of practices that would assist in complying with
the regulation. Within these examples was to have the ability to “compare postings
to a lexicon of key words and phrases”. Some examples of key words that are typically
used are “can’t talk”, “political”, “tip” or “in exchange” (NAIC, 2018). The idea is that
the presence of those key words in an email could be an indicator of employee
misconduct. The lexicon can be organized into categories and additional rules might
be used to have further information on the type of potential misconduct being
identified. Although this approach can be prone to a significant number of false
positives, it has the benefit of being easily interpretable, which is important in highly
regulated environments.

The approach followed in this paper is also commonly used in enterprise search
engines and is closely related to the technology referred by Gartner as “Enterprise
Taxonomy and Ontology Management” (Gartner Inc 2016 and 2017). This paper also
demonstrates that the current state of the art of the technology allows for research
projects of intermediate size data using office-level personal computers.

In the following sections, first, we describe the selection process of the ESG
reports available in the Spanish Sustainability Register. We used these reports to
create the initial taxonomy, although we did not perform any additional analysis with
them due to several inconsistencies. We then describe the selection process for the
Bank reports, which we used to further enhance the taxonomy. The reports used in
the analysis were not limited to Annual Reports and ESG reports, but were enriched
with both national and banking-specific reports. These were as well the subject of our
actual analysis of the financial institutions disclosures. Next, we define the rules to be
used in the compliance index, also briefly describing the computer-aided process
used to identify the text excerpts where the key areas of interest are located. Finally,
we review some of the manual findings and challenges involved in analysing
sustainability reports, and we evaluate the results of the calculated compliance index
for the period 2014-2019.

10 Regular expressions (aka regexes) are a sequence of characters that define a search pattern. Regexes
have far more capabilities than the usual wildcard characters and have a standard textual syntax for
representing patterns for matching text.
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2. Methodology

The Spanish Sustainability Register

Although any company is allowed to submit their ESG Reports to the Spanish
Sustainability Register, we decided to select only those companies under the
definition of “Sociedades de Capital” which in Spain corresponds to “Sociedades de
responsabilidad limitada”, “Sociedades an6nimas” and “Sociedades comanditarias
por acciones” with more than 250 employees'". We did not exclude those companies
that explicitly indicated that their ESG report did not contain environmental topics
when they uploaded, since their ESG reports did not support that claim. This resulted
in 118 reports of 53 companies for a period spanning from 2013 to 2018.

We found that the name of the reports can be misleading, since they can have
names such as “Value Creation Report” or even "Annual Report” when they are
actually ESG Reports. We can also find reports with the title "Progress Report” in
reference to the United Nations Global Compact™. In any case, although
Sustainability Reports typically use the GRI standards as a reference, there is no clear
distinction between the content of ESG Reports, CSR Reports and Sustainability
Reports besides the title given to them, which not always is fully aligned with the
actual content. Therefore, we will refer to them globally as ESG Reports. In fact, in
their latest review of their “Good Governance Code of Listed Companies”, the CNMV
has replaced the term CSR with ESG (CNMV, 2020). Out of the companies reviewed,
only a single one had a specific “Non-financial disclosures report”. The remaining
corporate reports that we used were either ESG Reports (37 companies) or Integrated
Reports (15 companies).

The reports present in this Register were scarce, some companies did not upload
them for most of the years, and even there were reports not matching the claimed
description. This made this source of information unfit for a broader analysis, but it
was still useful for the creation of an initial taxonomy. Since the process involved a
manual review of specific sections of interest, it also uncovered some challenges and
issues related to ESG reporting. The main ones are described later in the paper.

Banks reports selection

After an initial taxonomy was created using the Sustainability Register as a baseline,
this baseline was adapted with reports from the 12 significant Spanish financial
institutions. In their 2018 Status Report, the TCFD evaluated the compliance with their
recommendations by focusing on sustainability reports and financial filings of each
company. It was further acknowledged that there was no single report where all
disclosures could be found. They also included integrated reports, annual reports,
"and other relevant documents” as needed, using reports of a previous year if the
ones for 2017 were not available. In our analysis, to be able to compare disclosures

This in line with the 11/2018 act, which, as mentioned in the introduction, is the main law that
transposes the NFRD directive.

The United Nations Global Compact is a call to companies everywhere to align their operations and
strategies with ten universally accepted principles in the areas of human rights, labour, environment
and anti-corruption, and to take action in support of UN goals and issues embodied in the
Sustainable Development Goals (UN Global Compact, 2018).
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coming from similar sources between financial institutions, only reports with a yearly
frequency were selected. This means that documents such as policy reports and web-
only content that was not annualized was not part of the study. This is in line with the
TCFD recommendation that the disclosures should be issued “at least annually”
(TCFD, 2017). This also leaves out policy documents or other documents which are
not updated annually and might be referenced in the main reporting document. Thus,
the types of reports we used were:

1. Integrated Reports, Annual Reports or alternatively, Financial Statements,
including the mandatory Management Report. These were categorized collectively as
"Annual Reports”.

2. ESG Reports. "ESG" is considered in the general sense, as mentioned in the
previous section, which means that there were institutions that had more than one
ESG Report for a given year.

3. Corporate Governance Reports
4. Reports on Remunerations of Directors
5. Pillar 3 reports

Note that not all of them are mandatory and the minimum number of reports
available for a given year can be as low as three (Financial Statements, Pillar 3 Report
and Corporate Governance Report). In total 330 reports from the 12 significant banks
were considered for the period between 2014-2019, having at least 3 reports for each
institution and year.

These reports were manually retrieved from the corresponding corporate web
sites. Whenever a mandatory report was not found in the corporate web site, it was
retrieved from the CNMV web site. Once downloaded, the reports were classified, and
they were processed in the same way as the ESG reports of the MEMRSE database.
Besides, they were also analysed to adjust the taxonomy as described in the following
section.

Taxonomy creation

To help with the creation of the taxonomy, we followed the workflow shown Figure 1.
First, we processed the pdf documents in order to extract their textual content. This
was performed in a two-step process: first, using a commercial tool called Kofax Power
PDF Advanced the pdf documents were turned into MS Word documents. Then, using
a Python script, the Word documents were processed to extract the text and to
partition it into excerpts. The intermediate Word step allowed for identification of
paragraphs, tables and bullet points. The script treated each paragraph and bullet
point as an excerpt. It also considered as an excerpt every table by itself, as well as
any text content identified as a text box by the conversion tool. The script applied
some additional heuristics to perform tasks such as trying to identify titles to consider
them part of the next contiguous excerpt.

Within this study, we also developed a tool to be able to perform full text search
(FTS) on the set of excerpts. The tool tokenized ! and indexed all excerpts and allowed
quickly finding all instances where a given word was used. The number of resulting

13 The process of tokenization is used in NLP to identify each individual lexical item present in a text, and it
typically refers to demarcating the words within a text.
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excerpts for the total of the 330 corporate reports of the 12 significant institutions
was close to 570.000.

Representation of the workflow of our approach

Figure 2

POF

r[ri‘ % @ python spaCy
/) A

Corporate Conversion

th h Extraction of izati

reports roug| Word xtraction o Text Tokenization, FTS Storage
Kofax Power formatted ~ textual content " NER and
PDF reports and partition into excerpts indexing

excerpts GUI Search tool

L .
n Taxonomy creation and -

adaptation

Lexicon and rules Domain expert

Source: Own elaboration

By using the FTS technique and manually reviewing the matching sections within
the corporate reports, a taxonomy of concepts was created with the TCFD
recommendations in mind. This way, for Governance, some of the specific concepts
identified were: board™ management'®, sustainability committee, remuneration and
periodicity. For Strategy, some specific concepts were: climate scenarios and
temperature increment. For Risk Management: climate change risks, transition risks
and physical risks. For Metrics and Targets: scope, CO, emissions or CO; units. There
were also other general concepts that could be used in any of the categories in
combination with other concepts, such as: climate change, sustainable or value. The
latter was used to identify numerical quantities, and it is an example of a concept
where a regular expression pattern is more effective than a list Table 1 shows the main
concepts used in the different recommendations.

Each of the concepts was then linked to a lexicon created from the actual reports
also adding potential variants using our own domain knowledge. For example, for
directors, the list contained, among others, the Spanish equivalent of Chief Executive
Officer or general manager. Table 2 shows a sample of the actual Spanish content of
three of the concepts of the taxonomy.

The purpose of the lexicon was to label the excerpts accordingly. To simplify the
process, a given word could only have one label. If a given sequence of words was
present in a concept and a subsequence of these was present in another concept, the
longest sequence always prevailed. For example, in relation to the CO2 emissions
concept, which included “emisiones de CO2" (Spanish for CO2 emissions). There was

Board of Directors or Board refers to a body of elected or appointed members who jointly oversee
the activities of a company or organization (TCFD, 2017). In Spain this is known as “Consejo de
Administracién”

Management refers to those positions an organization views as executive or senior management
positions and that are generally separate from the board (TCFD, 2017). In Spain this is referred as
“alta direccion” or simply “direccion”.
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another concept called emissions, which among others, included the word emisiones
(Spanish for emissions). If “emisiones de CO2" appeared in an excerpt, it would never
be labelled as simply emissions, since there is a concept (CO2 emissions) with a longer
sequence of matching words.

Main concepts used in each of the 11 recommended

disclosures Table 1

Recommendation ~ Recommended Disclosure Sample of concepts used

Governance a. Board Oversight board, remuneration, periodicity, follow-up
b. Management's Role management, remuneration, periodicity,

follow-up, sustainability committee

Strategy a. Risks and Opportunities climate change risks, opportunities, transition
risks, physical risks, lending, mortgage, green
loans, short, medium, long, extreme climate,
cost reduction

b. Impact on Organization standards, strategy, impact, reputational
risks, reporting standards, technology use,
renewable energy

c. Resilience of Strategy climate scenarios, temperature increase
Risk Management a. Risk ID & Assessment climate change risks, opportunities, transition
Processes risks, physical risks, processes, reporting

guidelines, legal risk, reputational risk,
financial risk, regulation, international

agreements
b. Risk Management risk response, materiality, carbon pricing,
Processes litigation, extreme climate, renewable

energies, transition costs

c. Integration into Overall Risk Integrated management, identification, risk

Mgmt management control system
Metrics and a. Climate-Related Metrics reduction, CO2 emissions, waste, energy
Targets consumption, water consumption, fuel

consumption, renewable energy, value
b. Scope 1,2,3 GHG Emissions  Scope, CO2 emissions, CO2 units, intensity

c. Climate-Related Targets target, reduction, CO2 emissions, waste,
energy consumption, water consumption,
fuel consumption, renewable energy, value

Source: Own elaboration

In order to reduce the number of errors due to ambiguities, a special not
applicable category was created. This was deemed necessary as there were words that
could be used within an applicable concept as well as within a concept not useful for
the current analysis. Often including one or two of the surrounding words was enough
to distinguish the meaning. For example, climate was initially part of the lexicon
related to the climate change concept, but soon it became clear that in the reports
there were more usages of climate in a different sense (working climate, climate
survey, organizational climate or political climate). This resulted in only considering
climate in combination with other words in order for it to be applicable to the climate
change concept (e.g. climate change or energy and climate).
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Sample of the actual Spanish content of three of the

concepts of the taxonomy Table 2
CO2 emissions Climate change risks management
emisiones de co2 riesgos de cambio climatico director ejecutivo
niveles de carbono emitido  riesgos del cambio climatico comité de direccion
emisiones de carbono riesgos derivados del cambio climatico direcciéon general

Source: Own elaboration

Additionally, often the actual text of the GRI requirements is also included in the
ESG reports. To prevent identifying the actual text of a GRI reporting requirement as
the text to comply with the requirement, verbatim sentences of the actual
requirements were included as part of the not applicable concept. A similar situation
happened with other mandatory reports that included the disclosure requirement as
part of the report (e.g. Remuneration of Directors Report).

The lexicon was further lemmatized and lowercased, to consider this way minor
variations of the terms. The excerpts were then automatically processed using Python
and labelled according to the defined taxonomy.

Rules definition

To define a taxonomy of named entities for the NER model, we started from the 11
TCFD recommended disclosures. Since they are quite broad in their scope, we further
divided those disclosures into 91 fine-grained disclosures using our own domain
knowledge based on the examples and guidelines described by the TCFD (TCFD,
2017). For each of these fine-grained disclosures, we defined a rule to determine if
the disclosure was present in any of the corporate reports. The output of each rule
was a value between 0 and 3. A zero value indicated that the disclosure was not found,
while a value of three meant that there was a high probability that the disclosure was
properly reported. Values 1 and 2 indicated a lower degree of certainty that the
disclosure was either present or properly reported. For example, within the “Board
Oversight” recommendation, one of the potential specific disclosures was information
on how frequently there was a follow-up with the Board with the corresponding
committee or similar on climate-related topics. The rule associated with this
disclosure had three queries with varying level of precision in mind. If there was a
match with the first query, it was evaluated as a “3", if it was the second query or third
query that matched, it was evaluated as a 2" or “1" respectively. In the instance of no
match, it resulted in a "0".

Table 3 shows this sample case where the three rules show a decreasing
progression of specificity in their search concepts. Note that in the event of matching
multiple queries for a given specific disclosure, only the maximum value was taken
into account. It was also perfectly possible that the same excerpt would account for
two different specific disclosures. This was considered acceptable, so the
corresponding score was assigned to the different disclosures according to the
resulting value of the rule. It is important to highlight that the number of matches did
not influence the result. The rules would assign the same score regardless if there was
one or multiple excerpts that matched.
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Sample case of three rules with a progression of flexibility

in their search concepts Table 3
Recommendation Recommended Specific Query Value
disclosure disclosure
Governance Board Oversight Follow-up board AND 3
frequency with  periodicity AND
the Board sustainability_committee
board AND 2

periodicity AND
climate_change

board AND 1
periodicity AND

(sustainable OR esg)

Source: Own elaboration

The 4-level scoring system allowed for a greater granularity than a binary
approach (the disclosure is present or not present). Besides, since each recommended
disclosure actually can refer to a diversity of specific disclosures, the rule approach
gives the possibility to additionally create a weighting schema, which we did not use
in this paper, to modulate the importance of specific disclosures.

The queries were defined using a very simple query language based on a
combination of concepts from the taxonomy. The concepts could only be combined
using the boolean operators AND, OR and NOT. Parentheses were allowed to group
operators together.

After several iterations and reviews, eventually, 205 queries were defined, using
a total of 81 different concepts. These queries were used to identify 91 different fine-
grained disclosures, each one linked to one of the 11 recommended disclosures. Not
all specific disclosures had 3 queries. Some of them had only 1 or 2. Table 4 shows
the number of specific disclosures and number of queries for each of the
recommended disclosures.

As an example of one of the ideas that was used to guide the levels is the
differentiated concepts of climate_change and sustainable. The first one was related
to the explicit mention of climate impact, while the second one was more related to
the impact to the environment and natural resources. Besides, the word “sustainable”
with the meaning of “able to be maintained” in phrases like “sustainable growth” or
“sustainable in time” was considered part of the not applicable category. Frequently,
the rules were designed so that the relation of a disclosure with climate change was
evaluated with a higher score than when it appeared only in relation with sustainable.

This approach is similar to but slightly more flexible than the one used by TCFD
in their manual review where, for the Governance recommendation, they considered
that “if a company described board or management responsibilities related to
sustainability or ESG programs, but did not explicitly state that those programs
included climate-related issues, the company's disclosure was not considered as
aligned with the recommended disclosures”. (TCFD, 2018).
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Number of specific disclosures and queries for each of the

recommended disclosures Table 4
Recommendation . # Specific # Queries

Recommended disclosure disclosures
Governance a. Board Oversight 8 19

b. Management'’s Role 13 34
Strategy a. Risks and Opportunities 11 24

b. Impact on Organization 16 24

c. Resilience of Strategy 1 3
Risk Management a. Risk ID & Assessment Processes 6 13

b. Risk Management Processes 11 20

c. Integration into Overall Risk Mgmt 3 7
Metrics and Targets a. Climate-Related Metrics 7 18

b. Scope 1,2,3 GHG Emissions 8 24

c. Climate-Related Targets 7 19

Source: Own elaboration

To calculate the index for each recommended disclosure, the average scoring of
the specific disclosures was calculated and scaled to a number between 1 and 10. This
value was then averaged across all the institutions to obtain the total score. The
results can be seen in Figure 3 and are discussed later in the paper. Besides calculating
the score, we also analysed the percentage of times each report type was used for
scoring. Figure 4 shows a chart with this information. Whenever multiple reports
matched the corresponding query, a precedence list was followed to create the chart,
so that only one document was accounted. This means that only the first matching
document of the following list was used in the chart: Annual Reports, ESG Reports,
Corporate Governance Reports, Remuneration of Directors Report and Pillar 3
Reports.

3. Evaluation of manual review findings

Although the ESG reports can follow a reporting standard (as mentioned before, in
Spain this is commonly the GRI standard), they are typically not audited at the same
level as the Financial Statements, if audited at all. The Non-Financial Disclosures (NFD)
reports are often audited through what is known as “limited assurance engagement”.
This is the lower level of the two levels defined in the NIEA 3000 standard, which is
the standard adopted by the Instituto de Censores Jurados de Cuentas de Espaiia
(ICJCE, 2019).'6

Among the different problems we have found while manually reviewing the
reports of the MEMRSE database, it is worth mentioning:

6 This lower level is targeted towards reducing the risk to an “acceptable level” to allow expressing the

opinion of the auditor in a negative form. The higher level is targeted towards reducing the risk to a
“reasonable level” to allow expressing the opinion of the auditor in a positive form.
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The ESG reports too often contain marketing wording. Quoting Richard
Howitt"'s comment in the foreword of the 2019 Research Report (Alliance
for Corporate Transparency, 2020): The major extractives company who sets
its objective as “The wellbeing of our people, the community and the
environment is considered in everything that we do,” exposes ‘warm words’
rather than concrete targets, which are espoused in too much of today's
reporting. This means that queries used to identify specific disclosures
needed to be carefully crafted to actually find the appropriate excerpts.

It is not uncommon to find that a value for CO2 emissions reported one year
is different from the one that appears as reported for that year in the report
of the following year. For, example, a company may report 112 t of CO2e in
2014. When looking at the report of 2015 the emissions of 2014 may appear
as 113 t of CO2e. Greenhouse Gas emissions (GHG) calculation is not an easy
task, especially for big companies, and information required to perform the
calculation might be delayed at the time of publishing the report, thus
causing minor variations of the actual value. However, this change should be
explained somehow in the report where the new value is reported. This would
avoid confusion and would also allow stakeholders that actually keep track
of those values to update their records accordingly. Unfortunately, more
often than not, this clarification is not present. In any case, the objective of
this semi-automated analysis was not to identify these errors, but whether
the information was reported.

As also identified by the TCFD (TCFD, 2018), companies often do not describe
the reasons for a given climate-related project, making it difficult for investors
to understand the relevance of this project in relation to the company
strategy. For example, when a company states that it "has multiplied its
sustainability projects” without further information, leaving aside the fact that
there is no information of which of these projects is related to climate-
change, it is also not clear the benefit of these projects to the organization,
with each project even potentially having a different strategic objective.

There are instances where the climate related context is not fully contained
in a given section, especially with risk management (TCFD, 2018). Since
sections are typically further divided into excerpts, this situation would
prevent the technique used in this paper from identifying those disclosures.

On top of that, we have to consider some of the technical problems presented by
typical ESG reports, among others:

17

Since the reports are meant to be read by people, numerical information is
often provided in the form of charts or infographics. This representation,
although visually appealing and sometimes easier to understand, is difficult
to transform into a cohesive textual excerpt that could be further processed
by a machine. Extraction and Optical character recognition (OCR)18 tools
might be able to identify the text pieces embedded in the images, but since
the relationship between these text pieces is a spatial one, it will be lost when

MEP with responsibility for parliamentary negotiation of the Non-Financial Reporting Directive in

2014. Chief Executive Officer, International Integrated Reporting Council (2016-2019)

18 Optical Character Recognition is the process of converting images of text into machine-encoded text.
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only considering the text itself, often losing the context of each individual
text piece.

e Tables are also another common format to disclose numerical information.
Similarly to infographics, companies tend to create visually appealing tables.
The more imaginative and aesthetically designed a table is, the more
challenging it is for a machine to identify it as a table. Sometimes, due to the
distinct visual and spatial differentiation of the row or column headers in
relation to the rest of the table, the Kofax conversion tool identified the
headers and the body as independent elements and represented them in
Word as two different tables, as a text-box and a table or even an image and
a table. Although we added some hand-crafted rules to the processing script
to cover some cases, this could cause the original table to end up divided
into two excerpts, with the header in one and the body in another. Since each
excerpt was treated independently by the rules, this also meant that the body
of the table was deprived of the context implied in the headers.

e The pdf format is meant to be a description of a fixed-layout document as
opposed to a reflowable format. Consequently, page breaks are clearly
delimited. This often causes paragraphs to be broken even in mid-sentence.
Although some heuristics were used to reduce this problem, there were
always cases where a paragraph ended up divided into two excerpts. This
problem was compounded whenever tables were involved since it was
difficult to detect whether there were actually two tables or one continuous
table across two pages.

4. Evaluation of TCFD Compliance Index

The resulting value of the compliance index is shown in the chart of Figure 3. The bars
represent the aggregated index for each Recommended disclosure while the lines
show the range of values of the 12 institutions with marks signalling the index of each
individual bank. The vertical areas highlight the limits of the 4-level scoring
mechanism used in the analysis.

Figure 4 shows the distribution of report types where the disclosures were found.
Only one report per disclosure is accounted for, following the priority indicated in the
legend. The length of the bar represents the percentage of specific disclosures
actually found in the reports for all banks, regardless the score obtained for each
specific disclosure.

Governance Observations

a) Board Oversight

The rules used in this recommended disclosure were aimed to identify those excerpts
with the presence of the board concept together with climate change related
concepts, including concepts such as periodicity, risks, remuneration and sustainability
committee. The chart in Figure 3 shows a progressive improvement of reporting from
the apparently lowest level of 2015. Both 2014 and 205 have an aggregated score
below the first scoring level, both in terms of number of specific disclosures and in
terms of the score obtained by the defined rules. There seems to be more and more
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involvement of the respective Boards in climate-related issues. As can be seen in the
chart of Figure 4, while Annual Reports and ESG Reports contain the largest amount
of specific disclosures for other recommended disclosures, in this case, Corporate
Governance, Pillar 3 and, increasingly, the Remuneration of Directors reports display
a similar proportion of specific disclosures. As mentioned in a previous section, the
fact that the rules use a flexible scoring in relation to the Climate change concept to
accommodate the Sustainable concept, probably has the effect of showing a higher
compliance level than what would be expected from the analysis performed by the
TCFD in their Status reports.

b) Management Oversight

The rules used in this recommended disclosure were aimed to identify those excerpts
with the presence of the management concept together with most of the concepts
included in the previous disclosure with minor variations. The results displayed in
Figure 3 do not seem to have a clear trend, probably because the Spanish reporting
regulation is more focused on Governance disclosures at the Board level than at the
Management levels. This is supported by the fact that the CNMV's Code of good
Governance focuses on disclosures related to the Board (CNMV, 2020). Overall
management oversight ranks as the second lowest scored disclosure, with the
aggregated score not surpassing the first level in any of the analysed years.

Strategy Observations

a) Risks and Opportunities

The rules used in this recommended disclosure were aimed to identify those excerpts
with the presence of the general risks and opportunities terms in relation to climate
change considering short, medium and long terms, including transition risks and
physical risk, as well as specific risks and opportunities such as extreme climate, cost
reductions, lending risks and green products. As with Board Oversight, the results in
Figure 3

show a progressive improvement of reporting, but with a lowest located in 2014, also
both in terms of number of specific disclosures and in terms of the score obtained by
the defined rules. The lower margin also has an ascending trend, pushing the scores
to the right side of the chart. In the chart of Figure 4 it is noteworthy the increased
proportion of specific disclosures found in Pillar 3 reports, which should not come as
a surprise since one of the main purposes of Pillar 3 reports is to provide stakeholders
with information on the bank’s material risks

b) Impact on Organization

The rules used in this recommended disclosure followed a variety of patterns. There
were rules aimed to identify the presence of the risks concepts in relation to climate
change and impact, strategy or objectives, with a specific rule for reputational risks.
There were also rules to find references to climate change reporting standards. Finally,
there were rules to find specific impacts such as technology use or renewable energy
usage in relation to climate change. The chart in Figure 3

shows a trend very similar to Board Oversight, with a lowest located also in 2015. As
seen in Figure 4, Pillar 3 reports keep gaining importance in this area. As with the
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previous disclosure, the lower margin has an ascending trend, making the total score
very close to the edge of the third lane. We interpret this as indicating that banks are
increasingly reporting that climate-change issues are causing an impact in their
organization such as adapting using new technologies or performing specific actions
to reduce their reputational risk.

¢) Resilience of Strategy

This recommended disclosure had only one rule, albeit with 3 queries, focused on
identifying reporting of climate scenarios on temperature increase. The chart of Figure
3 shows that no institution reached level 3, and most were at level O, although there
is a clear progression towards levels 1 and 2. Note that level 2 indicates a lower
certainty that the information was actually disclosed, not necessarily that the
information was disclosed with lower quality, but in any case this makes this
disclosure the lowest scored of all.

Risk Management Observations

a) Risk ID & Assessment Processes

The rules used in this recommended disclosure were aimed to identify those excerpts
with the presence risks and processes in relation to climate change. Also references to
regulation, specific risk-related reporting frameworks and international agreements
together with climate change. As seen in the chart of Figure 3, this area shows a slow
growth from an already moderate level, with the lowest scores also moving to the
right. The chart of Figure 4 shows that Pillar 3 reports are gaining importance
progressively in this area. Corporate Governance reports seem to be identified as a
source of this disclosure in the early years, but their overall weight decreases in the
last years.

b) Risk Management Processes

As per the TCFD Annex (TCFD, 2017), both this recommended disclosure and
disclosure a) of the Strategy recommendation are referred to the same table of
"Examples of Climate-Related Risks and Potential Financial Impacts”. This means that
disclosures in these two areas will very likely share similar concepts, being sometimes
difficult to establish a clear differentiation between the two. Besides, there is also an
overlap between this recommendation and the previous one. In fact, in their overall
observations of their 2018 Status Report, the TCFD actually merged these two
recommendations. In any case, the rules used in this recommended disclosure were
aimed to identify those excerpts where concepts such as risk_response or materiality
in relation to climate change were present. There were additional rules aimed to find
references to carbon pricing, litigation and transition costs, always linked to climate
change. As shown in the chart of Figure 3, there is an upward trend in this disclosure,
with the lowest score also increasing its value, while the chart of Figure 4 shows that
close to a third of excerpts are found in Pillar 3 reports.

¢) Integration into Overall Risk Management

The rules used in this recommended disclosure were aimed to identify those excerpts
with the presence of climate change in relation to the integrated management concept
and risks or risk control system. This was the recommendation with the second lowest
number of rules, being difficult to identify a wider variety of concepts that could fit
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into this recommended disclosure Figure 3 shows that, as with most disclosures, we
find an upward trend, this time also with a minimum in 2015. It is not until 2018, that
the aggregated score goes above the first level. As per Figure 4, Pillar 3 reports seem
to start including this recommended disclosure from 2017.

Metrics and Targets Observations

a) Climate-Related Metrics

The rules used in this recommended disclosure aimed to identify common metrics
such as renewable energy, emission reduction, waste, energy consumption, water
consumption or fuel consumption. Excerpts with actual values were evaluated higher,
but it is difficult to determine whether the values were always actually related to the
metrics. Figure 3 shows that this is the recommended disclosure with the highest score
overall.

b) Scope 1, 2, 3 GHG Emissions

The rules used in this recommended disclosure tried to differentiate between the 3
different scopes and between raw emissions and intensity of emissions, also giving
more weight to the excerpts where actual values were reported. Due to the limited
breadth of the rules, there were actually banks that had the highest possible score in
this disclosure. Figure 3 shows that the trend from 2014 to 2019 is also upward, with
the exception of 2017. The first level is only surpassed in 2016, 2018 and 2019. As
seen in Figure 4, this disclosure appears mainly in excerpts of Annual Reports and ESG
Reports.

c) Climate-related Targets

The rules used in this recommended disclosure are very similar to the ones in the
Climate-Related Metrics disclosure, but with the addition of the target concept. Figure
3 shows that, while the trend of the values is mostly kept, the actual values suffer a
steep drop compared to the previous recommended disclosure because of this, which
seem to indicate that institutions are much keener to report on the climate-related
metrics than on the targets. The drop seems to be more intense for 2014 and 2015.
Only in 2018 and 2019 they are slightly above the first level, making this disclosure
the third lowest scored. Pillar 3 reports have a residual relevance in this disclosure,
while for the metrics disclosure their weight was significant.
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Estimated Compliance Index for the recommended
disclosures. The bars represent the aggregated index
while the lines show the range of values of the 12
institutions with marks signalling the index of each
individual bank. The vertical areas highlight the limits of

the 4-level scoring mechanism used in the analysis. Figure 3
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Distribution of report types where the disclosures were
found. Only one report per disclosure is accounted for,
following the priority indicated in the legend. The length
of the bar represents the percentage of specific
disclosures actually found in the reports for all banks,
regardless the score obtained for each specific disclosure
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5. Conclusions

In this paper, we used a rule-based NER approach to estimate an index that measures
the level of compliance of the climate-related financial disclosures with the TCFD
recommendations. We have applied this approach to estimate this TCFD compliance
index analysing 330 reports of the 12 significant institutions of Spain using an NLP
approach driven by NER.

Identifying the sections of the reports addressing specific climate-related
financial disclosures can be seen as a text classification task, with really fine-grained
categories. Besides, the number of excerpts that actually relate to a climate-related
disclosure within the financial reports is sparse. Finally, some disclosures are much
more present than others thus making the categories imbalanced as well. The fine
granularity of the categories together with the scarcity and data imbalance present
serious difficulties to an automatic text classification algorithm. Adding the fact that
the language is not English but Spanish, also limit the availability of resources for a
supervised machine learning approach. The approach presented in this paper relies
on domain expertise and builds upon the traditional bag-of-words technique to
create a rule-based NER model that not only helps analysts identify where potential
disclosures are present, but also can be used for text classification purposes. When
applied to the identification of climate related disclosures of the 12 significant
Spanish banks we showed that banks are progressively improving their climate-
related reporting, with three areas where banks seem to be lagging: Management
Roles disclosures, Resilience of Strategy disclosures and Climate-Related Targets
disclosures. It also showed that Annual Reports and ESG Reports should not solely be
considered when evaluating the level of compliance with the TCFD recommendations,
since national and sector regulations might indicate the need to include additional
corporate reports to be able to have a better picture.

Due to the fact that the reporting documents are typically in pdf format and
make extensive use of infographics, charts and, sometimes, graphically edited tables,
the extraction of the textual information presents several challenges. This, together
with the ambiguity when disclosing certain information and other findings perhaps
related to disclosure regulations not being as specific and strict as with financial
information, make the task even more challenging.

The use of lexicons and rule-based approaches to text categorization is
frequently discarded in favour of machine learning based techniques, although
lexicons are still often used in sentiment analysis. In this paper, we have also shown a
practical application of a rule-based approach that despite having the traditional
problem of the need of domain expertise, it also tries to reduce the complexity
problem through the creation of a taxonomy, providing this way higher flexibility and
better interpretability. The rule-based model of the NER phase, could be enhanced
with a statistical model, resulting in a hybrid model that could reduce the problem of
words that have different meanings depending on the context as well as help with
the scalability problem inherent to rule-based models. While the performance of a
statistical NER model can typically be improved with additional training using
annotated data, the performance of a rule-based model requires careful
consideration of the existing rules as well as domain expertise. s it also important to
note that, in the case of a statistical model, domain expertise is required as well to be
able to properly annotate training data, which can also be time-consuming. Besides,
in instances where there is not enough data to train a statistical model, the effort
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might substantially increase in order to prevent the model from performing poorly,
as synthetic data might need to be generated, with contexts where a given set of
words is meant to be identified as a certain entity together with contexts where the
same set of words is not. Alternatively, the identification of words to be added to the
lexicon could also be aided with the application of word2vec techniques to obtain
lists of similar words from which the domain expert can choose. This way, the
approach described in the paper allows for a progressive improvement as analysts
identify shortcomings.

The TCFD compliance index can be further enhanced with additional rules and a
weighting schema of the different specific disclosures. Since the TCFD compliance
index outlined in this paper has been crafted to identify specific fine-grained
disclosures, equally weighted, if a different weighting schema is used or if the index
gets enhanced with additional disclosures, results will obviously vary and certain
banks might perform differently in comparison, due to the human bias introduced
when creating the rules.

The publication of the TCFD recommendations represent an important milestone
towards standardization of the climate-related disclosures that are material to
organizations. Following Carney’s speech, by making sure that organizations provide
better information about the costs, opportunities and risks created by climate change,
timely responses can also be identified. But as long as climate-related disclosures do
not reach the standardization level of financial statements, ideally in a machine
readable format, analysts will have to carefully manually review the multiple reports
published by corporations. The application of NLP techniques can greatly facilitate
this task. Since there are specific corporate reports that are only in the Spanish
language, it is important to develop NLP resources that help the advancement of the
Spanish NLP applications. The approach presented in this paper can also be used to
help building a baseline of training data for a machine-learning model that could
overcome the scalability problem

24 Application of text mining to the analysis of climate-related disclosures



References

Alliance for Corporate Transparency. (2020). 2079 Research Report.

Banco de Espafia. (2020). Banco de Espafia - Financial stability and macroprudential
policy - AMCESFI. Retrieved 7 15, 2020, from
https://www.bde.es/bde/en/areas/estabilidad/amcesfi/Autoridad_Macro_041deea38
293961.html

Bank of England. (2018). Transition in thinking: The impact of climate change on the
UK banking sector. London: Prudential Regulation Authority.

Bholat, D., Hansen, S., Santos, P., & Schonhardt-Bailey, C. (2015). Text mining for
central banks. Bank of England.

BIS. (2020). Basel Framework - bis.org. Retrieved 7 15, 2020, from
https://www.bis.org/basel_framework/index.htm

Brand Finance Institute. (2017). Global Intangible Finance Tracker 2017.

Carney, M. (2015). Breaking the Tragedy of the Horizon — climate change and financial
stability. Bank of England.

CNMV. (2020). Cédigo de buen gobierno de las sociedades cotizadas.

Doran, K. L., & Quinn, E. L. (2008). Climate Change Risk Disclosure: A Sector by Sector
Analysis of SEC 10-K Filings from 1995-2008. 34 N.C. J. Int'l L. & Com. Reg. 721.

EBA. (2019). EBA ACTION PLAN ON SUSTAINABLE FINANCE.

Echave, J. O, & Bhati, S. S. (2010). Determinants of social and environmental
disclosures by Spanish Companies. GSMI Third Annual International Business
Conference, (pp. 55-68). Michigan, USA.

European Commission. (2018). Communication From The Commission To The
European Parliament, The European Council, The Council, The European Central Bank,
The European Economic And Social Committee And The Committee Of The Regions.
Action Plan: Financing Sustainable Growth. Brussels.

FIR -Forum pour l'investissement responsible. (2016). «Article 173-VI: Understanding
the French regulation on investor climate reporting». FIR Handbook 1, Octubre.

G20 Finance Ministers and Central Bank Governors Meeting. (16-17 April 2015).
Communiqué. Washington.

GRI. (2017). GRI's response to the FSB TCFD Report Consultation. Retrieved 06 09, 2020,
from Global Reporting Initiative:
https://www.globalreporting.org/standards/media/1379/item-10-submission-gri-
tcfd-publication.pdf

ICJCE. (2019). Guia de actuacion sobre encargos de verificaciéon del Estado de
Informacion No Financiera.

[IF. (2019). Climate-related Financial Disclosures: Examples of Leading Practices in
TCFD Reporting by Financial Firms. The Institute of International Finance.

Instituto de auditores internos de Espaia. (2018). Auditoria Interna y la informacién
no financiera. Madrid.

Application of text mining to the analysis of climate-related disclosures 25



Kravet, T. (2013). Textual Risk Disclosures and Investors’ Risk Perceptions. Review of
Accounting Studies 18, 1088-1122.

Luccioni, A., & Palacios, H. (2019). Using Natural Language Processing to Analyze
Financial Climate Disclosures. Proceedings of the 36 th International Conference on
Machine Learning. Long Beach, California.

NAIC. (2018). Best Practices Guide for Email Surveillance. Retrieved June 15, 2020, from
National Association of Investment Companies: https://naicpe.com/best-practices-
guide-for-email-surveillance/

OCIE. (2018, December 14). OCIE Risk Alert - Electronic Messaging. Retrieved June 15,
2020, from SEC.gov | Observations from Investment Adviser Examinations Relating to
Electronic Messaging: https://www.sec.gov/files/OCIE%20Risk%20Alert%20-
%20Electronic%20Messaging.pdf

Rolnick, D., Donti, P. L, Kaack, L. H., Kochanski, K., & Lacoste, A. (2019). Tackling
Climate Change with Machine Learning.

Tarquinio, L., Raucci, D., & Benedetti, R. (2018). An Investigation of Global Reporting
Initiative Performance Indicators in Corporate Sustainability Reports: Greek, Italian
and Spanish Evidence. Sustainability.

TCFD. (2017). Implementing the Recommendations of the Task-Force on Climate-
related Financial Disclosures.

TCFD. (2017). Recommendations of the Task Force on Climate-related Financial
Disclosures.

TCFD. (2018). 2018 Status Report.

UN Global Compact. (2018, 6 9). UN Global Compact Progress Report. Retrieved 2020,
from https://www.unglobalcompact.org/

26 Application of text mining to the analysis of climate-related disclosures



BANCODE ESPANA

Eurosistema

APPLICATION OF TEXT MINING TO THE
ANALYSIS OF CLIMATE-RELATED
DISCLOSURES.

Angel lvan Moreno and Teresa Caminero Garcia

Banco de Espana
September 14-15, 2021

FINANCIAL INNOVATION DIVISION




INTRODUCTION BANCODE ESPANA

Eurosisterma

Risk of Climate Change

Minsky Moment?

———————————————————————————

Time

FINANCIAL INNOVATION DIVISION INTERNAL USE 2



BANCODEESPANA

Eurosistema

Global Framework

USO INTERNO 3



INTRODUCTION BANCODE ESPANA

Eurosisterma

Scope

Scope of study
A

2017

Spanish

Transposition
TCED of 2014/95/UE
Recommendations | 5 2018/11
Mark Carney’s
Speech
European
Directive
2014/95/UE

FINANCIAL INNOVATION DIVISION INTERNAL USE 4



INTRODUCTION BANCODEESPANA
The TCFD Eurosistema

2018 Status Report

APPLICATION OF TEXT MINING
TO THE ANALYSIS OF CLIMATE-
RELATED DISCLOSURES

Task Force on
Climate-related

Financial Disclosures:

Status Report BANCODEESPANA 2020
/. Technique? I /"« Flexible and interpretablh
method
« Mainly Annual Reports  Banks

and ESG Reports *Sector-specific (Pillar 3)

*Country-specific
(Directors' remuneration report)

* English

\ / \ Spanish /

FINANCIAL INNOVATION DIVISION

INTERNAL USE 5



BANCODEESPANA

THE RULE-BASED MODEL

91 fine-grained
disclosures )

Corporate f word q Text e
reports ormatte excerpts
reports
¢ (= )
- ]
 : ]
' @ python DataStore
e Apyhon  — | spaCy S
PDF > > > GUI Search tool
Conversion Extraction of Tokenization, o
through Kofax textual content in NIER Bl Tt B

i -'
Lexicon Domain
and rules expert

INTERNAL USE 6

FINANCIAL INNOVATION DIVISION



THE TCFD RECOMMENDATIONS

Distribution of the 11 recommended disclosures

BANCODEESPANA

Eurosistema

Governance
2

Risk
Management
3

Metrics
And Targets
3

TCFD’s 11

recommended
disclosures

4

@

91 fine-
grained

disclosures




THE TCFD RECOMMENDATIONS BANCODEESPANA

Eurosisterma

Fine-grained disclosures

Governance

a) Describe the board’s oversight on climate-related risks and opportunities

!

Describe the frequency of the board’s meetings
with a sustainability committee




NAMED ENTITY RECOGNITION (NER) BANCODEESPANA

Eurosisterma

Fine-grained disclosures
The Board meets
monthly with...

The Board meets NER
e e —

climate-change
\ sustainability

Rule-based Machine
Learning

3 &

» Lexicons
* Regular Expressions
* Rules




RESULTS

BANCODEESPANA
Eur

2014
2015
@ a. Board 2018
] Oversight 2017
% 2018
c 2019
= 2014
g 2015
o) b. Management's »1; T T——
O Role 2017
2018
20 I
o1 I
2015 [
a. Risks and 2016
Opportunities 2017
2018
2019
>, 201+ [ ——————
o 2015 .
E) b. Impact on 2016
© Organization 2017
= 2018
w
c. Resilience
of Strategy
a. Risk ID &
Assessment
Processes
a—
c
[
« E  b.Risk
K] % Management
¥ @ Processes
=
@
=
c. Integration 2015
into Overall :‘;:: |
Risk Mgmt ot
2019
2014
2015
a. Climate- 2016
Related Metrics 2017
2018
2019
2014 —
858 bscopersa oo
‘= . Scope 1,2, 2016
35 2 GHG Emissions 2017
E 'E 2018

2019

2014
2015
2018
o7

2018

20ro
I

c. Climate-
Related Targets

Governance

Strategy

a. Board
Oversight

b. Management's
Role

a. Risks and
Opportunities

b. Impact on
QOrganization

c. Resilience
of Strategy

Risk
Management

a. Risk ID &
Assessment
Processes

b. Risk
Management
Processes

c. Integration
into Overall
Risk Mgmt

Metrics

and
Targets

a. Climate-
Related Metrics

b. Scope 1,2,3
GHG Emissions

c. Climate-
Related Targets

Annual Repert
ESG Report
Corporate Gov.
Remun. of Direct.
Pillar 3 Report
Not Reported




CONCLUSIONS BANCODE ESPANA

Eurosistema

Machine Learning
model

Rule-based
model

2014 | .
2015 | B .
2016 | .
2017 | N N

2015 [ Il Annual Report B
2010 My E£SGReport NI N

B Corporate Gov.

B Remun. of Direct.
Pillar 3 Report
Not Reported




BANCODE ESPANA

Eurosistema

THANK YOU

DIVISION DE INNOVACION FINANCIERA




	Application of text mining to the analysis of climate-related disclosures - 
Ángel Iván Moreno and Teresa Caminero, Bank of Spain
	Paper
	Application of text mining to the analysis of climate-related disclosures0F
	1. Introduction 3
	2. Methodology 9
	The Spanish Sustainability Register 9
	Banks reports selection 9
	Taxonomy creation 10
	Rules definition 13

	3. Evaluation of manual review findings 15
	4. Evaluation of TCFD Compliance Index 17
	Governance Observations 17
	a) Board Oversight 17
	b) Management Oversight 18

	Strategy Observations 18
	a) Risks and Opportunities 18
	b) Impact on Organization 18
	c) Resilience of Strategy 19

	Risk Management Observations 19
	a) Risk ID & Assessment Processes 19
	b) Risk Management Processes 19
	c) Integration into Overall Risk Management 19

	Metrics and Targets Observations 20
	a) Climate-Related Metrics 20
	b) Scope 1, 2, 3 GHG Emissions 20
	c) Climate-related Targets 20


	5. Conclusions 23
	References 25
	1. Introduction
	2. Methodology
	The Spanish Sustainability Register
	Banks reports selection
	Taxonomy creation
	Rules definition

	3. Evaluation of manual review findings
	4. Evaluation of TCFD Compliance Index
	Governance Observations
	a) Board Oversight
	b) Management Oversight

	Strategy Observations
	a) Risks and Opportunities
	b) Impact on Organization
	c) Resilience of Strategy

	Risk Management Observations
	a) Risk ID & Assessment Processes
	b) Risk Management Processes
	c) Integration into Overall Risk Management

	Metrics and Targets Observations
	a) Climate-Related Metrics
	b) Scope 1, 2, 3 GHG Emissions
	c) Climate-related Targets


	5. Conclusions
	References

	Presentation


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /SymbolMT

    /Wingdings-Regular

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 841.890]

>> setpagedevice



