Abstract

This paper aims to explore factors that may explain the dispersion of environmental ratings across industrial sectors.
The paper studies external dispersion —the discrepancy in E ratings across raters—, and internal dispersion —the
discrepancy across E dimensions within a single rater. We classify industrial sectors by their degree of “greenness”
or “brownness” based on their unscaled greenhouse gas (GHG) emissions. We study the impact of characteristics
such as the ownership structure (including common ownership, institutional ownership, or family ownership),
the proportion of independent directors on the board, the degree of CEO duality, and board- and executive-
level gender diversity on the dispersion of environmental ratings. External dispersion mainly reflects cross-rater
comparability problems driven by firm complexity, ownership structure, and political context, whereas internal
dispersion captures persistent within-rater heterogeneity across environmental dimensions. External dispersion
primarily signals methodological divergence across providers, whereas internal dispersion reflects informative
multidimensional environmental performance.
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he global financial environment has focused on Environmental, Social, and Governance

(ESG) factors as key elements in company valuation for several years (Gibson ez al.,
2022). For example, over the past decade, ESG considerations have become deeply embedded
in European financial markets, supported by regulatory initiatives such as the EU Taxonomy,
the Sustainable Finance Disclosure Regulation (SFDR), and the Corporate Sustainability
Reporting Directive (CSRD). Institutional investors increasingly incorporated ESG ratings
into portfolio construction, rising from 12% in 2018 to 43% in 2022 (Wong et al., 2023),
while policymakers promoted standardized sustainability disclosure as a cornerstone of
capital market integration. However, the policy momentum behind this conventional ESG
framework is now being reassessed. Evidence of substantial divergence across ESG rating
providers has raised concerns among regulators, supervisors, and market participants about
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Understanding the Dispersion of Environmental Scores across Industrial Sectors

comparability, transparency, and the risk of misallocation of capital. Studies documenting
ESG rating variability, including the present analysis, have contributed to a shift in the debate:
from expanding the use of ESG ratings to scrutinizing their methodological foundations and
considering stronger harmonization and oversight mechanisms.

Kotsantonis and Serafeim (2019) indicate that the most significant obstacle to using ESG data
in investment decisions is the lack of comparability of ESG metrics across companies and over
time. Avramov ez al. (2022) show that demand for equities decreases and market risk increases
if there is uncertainty in ESG ratings. Billio ez 2/. (2021) find that disagreement among rating
scores disperses the effect of ESG preferences on asset prices to the point that ratings no
longer affect financial performance. Berg e al. (2022) introduce the concept of “aggregate
confusion,” referring to the divergence in ESG ratings stemming from differing methodologies
and definitions across rating agencies. They document the rating divergence and decompose it
into scope, measurement, and weight contributions.

The motivation for this paper stems from the results in Peha ez 4/ (2025), which study
the external (i.e., disagreement in environmental scores across rating agencies) and internal
(i.e., disagreement across environmental dimensions within a single rating provider) dispersion
of the E ratings. They document that large firms, firms with more tangible assets, firms with
strong expected future performance, firms with credit ratings, and those in Democratic-leaning
states experience higher rating discrepancies. In contrast, more profitable firms see lower
disagreement, and the covariation between the growth opportunities and disagreement is
significant. Moreover, although internal and external discrepancies are related to similar
factors, the direction and nature of their association differ, highlighting the complexity
of factors driving rating disagreements. However, they do not examine differences across
industries in GHG emissions.

While prior research documents substantial disagreement across ESG rating providers and
identifies firm-level determinants of rating dispersion, existing studies do not examine whether
the drivers and interpretation of rating disagreement differ systematically across sectors with
different environmental intensity. In particular, little is known about whether rating dispersion
reflects measurement problems or economically meaningful heterogeneity in environmental
performance conditional on sectoral emissions exposure. The novelty of this paper lies in
classifying industries into two categories, “green” and “brown”, and examining whether the
economic determinants and interpretation of environmental rating dispersion differ across
these sectoral environments. The criteria for assigning industries to a category depend on an
emissions-based indicator. Higher values of this indicator correspond to industries in which
firms exhibit higher CO,-equivalent emissions. We investigate which firm characteristics
are associated with the internal and external dispersion of E ratings across both categories,
highlighting their differences and similarities.
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Disagreement across rating agencies is more pronounced in brown (high-emission) industries,
especially due to ownership structure and political factors. In greener industries, cross-agency
differences are more influenced by profitability and institutional investors, suggesting that
better disclosure helps reduce confusion. Within a single rating agency, however, green
industries show more variation across environmental dimensions, reflecting real strengths and
weaknesses. In brown industries, internal ratings tend to be more uniform, particularly in
firms with strong family control or high credit quality. In short, brown sectors face more
comparability problems across raters, while green sectors display more meaningful internal
differences in environmental performance.

The main message of this paper is straightforward but important: not all disagreement in
environmental ratings means the same thing. When different rating agencies give very different
scores to the same company, the gap often comes from differences in methods, definitions, or
weighting, but not necessarily from real differences in environmental performance. This type
of disagreement can confuse investors and make it harder to compare companies. By contrast,
when E ratings produced by a single agency show that a company performs well in some
environmental areas but poorly in others, this may reflect real strengths and weaknesses rather
than measurement problems.

This distinction matters for decision-makers. For policymakers, the priority should be
improving transparency and consistency across rating providers to prevent avoidable
methodological differences from distorting markets. For investors, the lesson is clear: a single
headline ESG score is not enough. Therefore, understanding why ratings differ is essential
for sound capital allocation. For managers, clearer and more structured disclosure can reduce
cross-agency disagreement while still revealing the company’s environmental challenges. In
short, disagreement in ESG ratings is not automatically a flaw. Nevertheless, knowing its
source is crucial for better policy, better investment decisions, and better corporate strategy.

The rest of the paper is structured as follows: Section 2 discusses related literature, Section
3 details the database and the criteria for building the green and brown categories. Section 4
discusses the empirical results, and Section 5 concludes.

Chatterji ez al. (2016) show considerable disagreement among the ESG ratings of the top
data providers. Huber and Comstock (2017) note that providers' methodologies, scopes,
and coverage of reports and ratings vary significantly. Christensen ez al. (2021) present
evidence that companies that provide more information about their ESG factors exhibit the
most significant disagreement (or variation) in their ESG ratings. In addition, the greater
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the disagreement between ESG ratings, the higher the volatility of equity returns and the
lower the likelihood of resorting to external financing. Therefore, this indicates that more
disclosure of ESG data increases disagreement in ESG ratings rather than decreases it. Notably,
disagreement is greatest in the E and S categories, whereas agreement among raters is higher
in the G category. One possible reason for these results is that more information increases the
likelihood of different interpretations. This issue is important because, without agreement on
what constitutes good ESG performance, it is doubtful that ESG ratings will provide relevant
information for investment decisions.

In addition, the ESG rating agency industry raises controversial issues, such as potential
conflicts of interest and greenwashing. Theory and evidence (Pedersen et al., 2021) suggest
that the impacts on several firm value measures of separate E, S, and G or ESG may differ. For
instance, G ratings correlate positively with equity value, S ratings correlate negatively, and E
ratings present mixed results. This paper focuses on the E dimension for several reasons. First,
the E-dimension is directly linked to observable factors such as carbon emissions and water
use, enabling a more objective and measurable assessment of environmental performance than
social or governance performance (Gibson ez al., 2021). Second, the growing global emphasis
on environmental sustainability, as reflected in international agreements such as the Paris
Climate Agreement, has heightened the importance of E-related disclosures and performance
metrics. Third, compared to the social dimension, which encompasses a broad and diverse set
of factors, such as labor rights, diversity, and community impact, E is a more narrowly defined
measure, facilitating better comparability across firms.

In this section, we describe the data sources and the methodology for assigning industries to
the “green” and “brown” categories.

This paper uses a sample of environmental performance data from three databases covering
2002 to 2019 for US-listed companies to extract environmental performance measures. As a
novelty relative to the extant literature, the sample includes a database constructed by Sautner
et al. (2023) that focuses explicitly on the environmental dimension and two commercial
providers, LSEG Data & Analytics (previously known as Refinitiv or Asset4) and MSCI ESG
Research, whose data have been widely used in many academic studies. We consider all firms
for which data is available for all three ratings from 2002 to 2019. The initial sample includes
15,553 firm-year observations from 3,244 firms. Our first data source provides a commercial
ESG rating by LSEG Data & Analytics, a financial data company owned by the London
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Stock Exchange Group (LSEG). Its environmental performance scores assess firms on various
sustainability criteria, including resource use, environmental innovation, and climate-related
disclosures. Our second source is another commercial ESG rating provided by the MSCI ESG
Research database, initially developed by KLD Research & Analytics, Inc., and later acquired
by MSCI (Morgan Stanley Capital International). This rating provider focuses on several ESG
dimensions, strengths, and concerns. This database is a long-established, detailed repository of
ESG indicators, particularly in the U.S. market. Our focus is on environmental strengths and
concerns, including corporate environmental practices such as pollution, renewable energy
use, and compliance with environmental regulations. Our third non-commercial data source
is the climate change exposure constructed by Sautner ez al. (2023). To construct this measure,
Sautner ez al. (2023) focus on corporate quarterly earnings calls to assess firms’ climate change
risks and opportunities. They capture a firm’s exposure to a topic by measuring the proportion
of the conversation during earnings calls dedicated to that subject (Hassan ez al., 2019).
Compared to the commercial environmental ratings, this measure provides an alternative
perspective by focusing on the attention financial analysts and management devote to climate
change topics during conference calls. The external dispersion is computed as the standard
deviation of the standardized individual ratings. Table 1 provides further information about
ESG data providers, the firms and periods they cover, and the number of firms and rating
scales.

Table 1
LSEG 95 . 0-100 2002-2024 11,672 E, S, G, Total Index
Countries
141 Jan. 1999-
MSCI Countries 0-10 Dec. 2024 29,167 E, S, G, Total Index

Sautner et 88 [0-0.075]

al. (2023)  Countries v 2001-2023 15,198 E Proportion
° 0

We then incorporate firms’ financial and accounting data (e.g., total assets, leverage, capital
expenditures, or cash holdings) from Compustat North America to the initial sample. Data
on stock price volatility come from CRSP. We also retrieve data on board characteristics,
institutional investors’ ownership structures, and Moody’s credit ratings from LSEG. The final

sample includes 9,046 firm-year observations, which correspond to 1,472 firms.
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Refinitiv  provides three variables related to CO, emissions: co2emistorevscore,
602€quivdlmtemixsions, and coZeqemitoevic. The co2emistorevscore is the relative score Refinitiv
assigns to this category; co2equivalentemissions is the measure of total COZ—equivalent
emissions, defined as the sum of a company’s direct and indirect greenhouse gas emissions,
measured in tons; and COZ2eqemitoevic measures CO, and equivalent emissions to Enterprise

Value Including Cash (EVIC). There are 133 industry codes with CO, emissions data.

In this paper, we focus on the variable co2equivalentemissions because the objective is to classify
industries based on their contribution to aggregate environmental pressure rather than their
emissions efficiency relative to firm size. We calculate the median CO -equivalent emissions
for each industry code using firm-year observations. We define a firm-year observation as
having high CO -equivalent emissions if its measure is above the median across all firm-year
observations in its industry, and low otherwise. The variable High_co2equivalentemissions
is equal to 1, and Low_co2equivalentemissions is equal to 0. Next, we compute a score as
follows. For instance, if in one industry there are six (firm-year) observations, three are high_
co2equivalentemissions, two are low_co2equivalentemissions, and one has no information, then
the score for this industry would be (1+1+1+0+0)/5=0.6 across all six observations. The
higher the score, the more firms in that industry have high CO2-equivalent emissions. In other
words, the score captures the prevalence of high-emission firm-years relative to that industry’s
own distribution. After calculating the score for each industry code, we take the median across
all industry scores. One industry is defined as green (brown) if its score is lower (higher) than
or equal to the median. Therefore, an industry is deemed green (brown) when it shows a lower
(higher) prevalence of high-emission firm-years relative to its within-industry distribution.
The indicator variable for green industries using this method is greenind_co2eqvem. The
classification of green and brown industries using this indicator is in Table 2.

Table 2
Advanced Medical Equipment
Aerospace & Defense & Technology
Agricultural Chemicals Advertising & Marketing
Airlines Airport Operators & Services
Aluminum Apparel & Accessories
Appliances, Tools & Housewares Apparel & Accessories Retailers
Auto & Truck Manufacturers Auto Vehicles, Parts & Service Retailers
Auto, Truck & Motorcycle Parts Banks
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Table 2 (continuation)

Brewers

Coal

Commodity Chemicals

Computer & Electronics Retailers
Computer Hardware

Construction Materials

Construction Supplies & Fixtures
Consumer Goods Conglomerates
Courier, Postal, Air Freight & Land
Department Stores

Discount Stores

Diversified Chemicals

Diversified Industrial Goods Wholesale
Diversified Mining

Drug Retailers

Electric Utilities

Electrical Components & Equipment
Electronic Equipment & Parts
Environmental Services & Equipment
Food Processing

Food Retail & Distribution

Gold

Ground Freight & Logistics

Home Furnishings

Home Improvement Products & Services
Hotels, Motels & Cruise Lines
Household Electronics

Independent Power Producers
Integrated Oil & Gas

Integrated Telecommunications Services
Investment Holding Companies

Iron & Steel
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Biotechnology & Medical Research
Broadcasting

Business Support Services
Business Support Supplies
Casinos & Gaming

Commercial Printing Services
Commercial REITs
Communications & Networking
Construction & Engineering
Consumer Lending

Consumer Publishing

Corporate Financial Services
Distillers & Wineries
Diversified Investment Services
Diversified REITs

Employment Services
Entertainment Production
Financial & Commodity Market Operator
Financial Technology (Fintech)
Fishing & Farming

Footwear

Forest & Wood Products
Healthcare Facilities & Services
Heavy Electrical Equipment
Heavy Machinery & Vehicles
Highways & Rail Tracks

Home Furnishings Retailers
Homebuilding

Household Products

IT Services & Consulting
Industrial Machinery & Equipment
Integrated Hardware & Software
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Table 2 (continuation)

Marine Freight & Logistics
Mining Support Services & Equipment
Multiline Utilities
Natural Gas Utilities
Non-Alcoholic Beverages
Non-Paper Containers & Packaging

Oil & Gas Dirilling

Oil & Gas Exploration and Production
Oil & Gas Refining and Marketing

Oil & Gas Transportation Services

Oil Related Services and Equipment
Paper Packaging

Paper Products

Passenger Transportation, Ground & Sea
Personal Products

Pharmaceuticals

Phones & Handheld Devices
Renewable Fuels

Restaurants & Bars

Specialty Chemicals

Specialty Mining & Metals

Textiles & Leather Goods

Tires & Rubber Products

Tobacco

Water & Related Utilities

Wireless Telecommunications Services

Papeles de

Investment Banking & Brokerage Services
Investment Management & Fund Operators
Leisure & Recreation

Life & Health Insurance

Managed Healthcare

Marine Port Services

Medical Equipment, Supplies &
Distribution

Miscellaneous Educational Service Providers
Miscellaneous Specialty Retailers
Multiline Insurance & Brokers

Non-Gold Precious Metals & Minerals
Office Equipment

Online Services

Personal Services

Professional Information Services
Property & Casualty Insurance

Real Estate Rental, Development & Operation
Real Estate Services

Recreational Products

Reinsurance

Renewable Energy Equipment & Services
Residential REITs

Schools, Colleges & Universities
Semiconductor Equipment & Testing
Semiconductors

Software

Specialized REITs

Toys & Children’s Products

Uranium

Ne 31
Febrero 2026



Juan Ignacio Pena, Kurt A. Desender and Bing Guo

It is important to note that this classification is based on the prevalence of high emitters within
each industry’s distribution, not on absolute emissions. Therefore, the classification captures
within-industry prevalence of high emitters, not absolute emission levels across industries.

This section presents empirical results. We emphasize that both external and internal dispersion
of environmental ratings may reflect either informational content or noise, depending on
context. The regressions that follow, therefore, document systematic associations rather than
causal interpretations of rating disagreement. Ownership structure, governance features,
profitability, and disclosure quality are likely jointly determined, and rating disagreement may
both influence and respond to firms’ reporting practices. For example, institutional investors
may select firms with more standardized reporting practices, while firms experiencing greater
rating disagreement may adjust disclosure policies or governance structures in response.
Similarly, profitability may proxy for investments in internal reporting systems rather
than directly influencing rating dispersion. Accordingly, the estimates capture equilibrium
correlations in cross-rater disagreement rather than structural effects of firm characteristics on
rating dispersion.

This section reports regression results for the U.S. 2002-2019 sample, distinguishing between
green and brown industries based on unscaled greenhouse gas emissions. The dependent variable
is external environmental rating dispersion, capturing disagreement in environmental (E) scores
across rating agencies. External dispersion primarily reflects limits to comparability across rating
providers. Although such disagreement may reduce transparency from a policy perspective, it may
also reflect genuine uncertainty or alternative methodological interpretations of environmental
performance. By contrast, internal dispersion need not be interpreted negatively: higher within-
rater dispersion may reflect informative multidimensionality in environmental performance
rather than measurement error. Accordingly, reducing external dispersion is a natural regulatory
objective, whereas internal dispersion can contain economically meaningful information about
environmental trade-offs. In the following Table, positive (negative) coefficients indicate higher
(lower) dispersion. Statistical significance is denoted by *, **, and *** for the 10%, 5%, and 1%
levels, respectively. The regression results are in Table 3. We also report the Economic Impact
(EI) of each independent variable in both Table 3 and Figure 1. The EI illustrates the percentage
impact on the dependent variable of a typical variation in the explanatory variable'.

1 The Economic Impact (EI) metric measures the practical influence one variable has on another. In other words, it
illustrates the percentage impact on Y of a typical variation in X. The higher the EI, the more relevant the explanatory
variable is in explaining variations in the dependent variable. This metric helps prioritize which variables are most
important for business decisions, policy changes, or resource allocation. A variable might be statistically significant but
have a low Economic Impact coefficient, or vice versa.
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Table 3

Lagged ext. dispersion + Ak 0.605 + Ak 0.59
Firm size + FHk 1.97 + 0.46
Profitability - ok -13.39 - ¥ -13.38
Volatility + 4.20 - -4.20
Credit ratings + 2.12 + * 4.77
Tobin’s Q 4= 0.69 + 1.00
PPE - -7.54 + 8.84
Leverage - * -6.16 + 0.04
Board independence + 0.04 + 0.04
Board size + 0.48 + 0.33
CEO duality - -2.24 - -1.87
Board gender diversity + 0.05 + 0.11
Family ownership - -5.23 + * 19.36
Institutional ownership - kK -10.33 - kE -14.63
Common ownership - -9.4 - -0.88
Allred < 2.93 - -0.48
Allblue + 2.07 + ** 4.47
No. of observations 4,248 4,248 3,424 3,424

Persistence of external rating dispersion

For both green and brown industries, lagged external discrepancy is positive and highly
significant at the 1% level. This result indicates strong persistence in cross-rater disagreement
across sectors with varying environmental intensity. External dispersion in environmental
ratings, therefore, appears to reflect persistent information frictions rather than short-run
fluctuations, even within a single regulatory setting. However, the EI is very low.

Firm characteristics

Firm size is positively and significantly associated with rating dispersion (at the 1% level)
in green industries, but not in brown industries. This result suggests that complexity-driven
disagreement among raters is particularly pronounced in firms operating in environmentally
friendly sectors, where boundaries and materiality may be less clearly defined.
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Figure 1
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Profitability is negatively associated with dispersion in both green (significant at the 1% level)
and brown (significant at the 10% level) industries. More profitable firms exhibit lower cross-
rater disagreement, consistent with clearer disclosure practices or more stable operational
environments that facilitate convergence in environmental assessments. Credit ratings are
positively related to external dispersion (significant at the 10% level) in brown industries only.
In emissions-intensive sectors, stronger credit quality does not reduce rating disagreement;
instead, raters may differ in how they incorporate financial strength alongside environmental
impact and transition risk.

Tobin’s Q is positively associated with external dispersion (at the 10% level) in green industries,
but it is not significant in brown industries. This pattern suggests that growth-oriented firms
in cleaner sectors generate more divergent interpretations of forward-looking environmental
strategies and commitments. Leverage is negatively related to dispersion in green industries
(significant at the 10% level). Greater financial discipline among firms in environmentally
friendly sectors may be associated with more standardized reporting or reduced ambiguity in
environmental disclosures. Tangibility (PPE) does not present a meaningful impact.

Ownership and governance characteristics

Institutional ownership is negatively and significantly associated with external rating dispersion
(at the 5% level) in both green and brown industries. This result highlights the harmonizing
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role of institutional investors in reducing disagreement across ESG rating providers,
irrespective of sectoral environmental intensity. Family ownership is positively associated with
the external rating dispersion (significant at the 10% level) in brown industries only. This
finding suggests greater heterogeneity in disclosure strategies among family-controlled firms
operating in environmentally intensive sectors, where incentives to manage or selectively frame
environmental information may be powerful. Other governance variables, including board
independence, board size, CEO duality, and board gender diversity, do not exhibit statistically
significant effects in these specifications, indicating that sectoral differences dominate
governance mechanisms in shaping cross-rater disagreement.

Political environment

The political context matters primarily for brown industries. Firms located in Democratic-
governed states (Allblue) exhibit significantly higher dispersion (significant at the 5% level)
in high-emission sectors. This result may reflect several mechanisms. Stricter environmental
regulation and enforcement in Democratic-governed states may increase disclosure
requirements and litigation risk, encouraging firms to adopt heterogeneous compliance and
communication strategies. At the same time, rating agencies may differ in how they evaluate
transition risk, regulatory exposure, and forward-looking environmental commitments. These
factors can amplify interpretive divergence across providers in emissions-intensive sectors. No
statistically significant effect of political affiliation is observed in green industries.

Discussion and implications

Overall, the comparison between green and brown industries reveals both common and
sector-specific drivers of environmental rating dispersion. Persistence and the disciplining role
of institutional ownership are robust across sectors, whereas firm size, growth opportunities,
leverage, family ownership, and the political environment matter in more targeted ways.
Regarding the EI of the explanatory variables, profitability (-13%) and institutional ownership
(-10%, -14%) exhibit strong effects, suggesting that these are critical factors explaining the
external discrepancy. Interestingly, the extent of family ownership has different effects on EI
in green (-5%) and brown industries (+19%), with the latter showing the stronger economic
impact.

From an energy policy perspective, these findings underscore that improving the comparability
of environmental ratings requires sector-sensitive approaches. In particular, emissions-intensive
industries appear more exposed to political and ownership-related sources of disagreement,
highlighting the importance of more explicit disclosure guidance and greater alignment in
rating methodologies for brown sectors.
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This section reports regression results for the U.S. 2002-2019 sample, distinguishing between
green and brown industries based on unscaled greenhouse gas emissions. The dependent variable
is internal environmental rating dispersion, defined as disagreement across environmental
dimensions within a single rating provider’s assessment. Positive (negative) coefficients indicate
higher (lower) dispersion. Statistical significance is denoted by *, **, and *** for the 10%, 5%,
and 1% levels, respectively. The regression results are in Table 4. We also report the Economic
Impact (EI) measure of each independent variable in Table 4 and Figure 2.

Table 4

Lagged internal dispersion + FHk 0.78 + FHk 0.73
Firm size + Ak 8.60 + Ak 4.03
Profitability + *E 23.08 + 12.7
Volatility - -8.88 - -5.24
Credit ratings - -2.89 kA -10.15
Tobin’s Q + 0.55 - -0.17
PPE + * 19.21 SRl 23.28
Leverage + 3.08 - -3.32
Board independence + 0.12 + 0.01
Board size + 0.37 +* 1.14
CEO duality + 0.55 - -2.7
Board gender diversity - Ak 0.39 ok 0.31
Family ownership + 3.91 ok -36.35
Institutional ownership + H* 24.49 + 1.53
Common ownership - -3.04 + 2.22
Allred - -3.00 o+ 1.08
Allblue - -0.14 + 0.99
No. of observations 5,112 5,112 3,931 3,931

Persistence of internal dispersion

Lagged internal discrepancy is positive and highly significant (at the 1% level) in both green
and brown industries. This finding indicates strong persistence in within-rater disagreement
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Figure 2
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over time, suggesting that internal dispersion reflects structural features of firms and rating
methodologies rather than short-run fluctuations.

Firm characteristics

Firm size is positively and strongly associated with internal dispersion (statistically significant
at the 1% level) in both green and brown industries. Larger firms tend to operate across more
heterogeneous activities and production processes, which naturally generates greater variation
across environmental dimensions within a single rater’s assessment. Profitability is positively
associated with internal dispersion (at the 5% level) in green industries, but not in brown
industries. This pattern suggests that, in environmentally less intensive sectors, more profitable
firms exhibit greater differentiation across environmental pillars, possibly reflecting selective
strengths and weaknesses across distinct dimensions of environmental performance.

Credit ratings are negatively and strongly associated with internal dispersion (significant at
the 1% level) in brown industries only. For emissions-intensive sectors, higher credit quality
appears to be associated with more internally consistent environmental assessments, potentially
reflecting standardized processes or clearer environmental risk management.

Property, plant, and equipment (PPE) is positively associated with internal dispersion in both
green (at the 10% level) and brown (at the 1% level) industries. Asset-intensive firms are likely
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to face uneven environmental profiles across dimensions such as emissions, resource use, and
operational efficiency, increasing within-rater dispersion.

Governance and ownership structure

oard size is positively associated with internal dispersion (significant at the o level) i
Board size i itively iated with internal d ion (significant at the 10% level) in
rown industries, suggesting that more complex governance structures may correspond to
brown indust ggesting that lex g nce struct y dt
greater heterogeneity in environmental practices across dimensions in emissions-intensive
Sectors.

Board gender diversity is positively and strongly associated with internal dispersion in both
green (significant at the 1% level) and brown (significant at the 5% level) industries. This result
is consistent with the idea that more diverse boards emphasize a broader set of environmental
objectives, leading to stronger differentiation across environmental dimensions within a single
rater’s framework.

Family ownership is negatively associated with internal dispersion (significant at the 5% level)
in brown industries. This finding suggests that family-controlled firms in emissions-intensive
sectors tend to exhibit more internally uniform environmental profiles, possibly reflecting
centralized control or more coherent environmental strategies.

Institutional ownership is positively associated with internal dispersion (significant at the
5% level) in green industries, whereas no significant effect is observed in brown industries.
Institutional investors may encourage more granular, dimension-specific environmental
reporting in cleaner sectors, thereby increasing within-rater differentiation across
environmental pillars.

Regarding the EI of the explanatory variables, profitability (23%, 13%) is a relevant variable
in explaining the extent of internal discrepancy, but its sign is opposite to that of external
discrepancy. Tangibility (PPE) has a meaningful impact (19%, 23%), whereas institutional
ownership (24%) in green industries and family ownership (-36%) in brown industries are
critical values explaining the internal discrepancy.

Opverall, the results indicate that internal environmental rating dispersion is systematic and
persistent, with firm size and asset tangibility emerging as key drivers across sectors. Governance
and ownership characteristics play a more nuanced role: board diversity and institutional
ownership are associated with greater internal differentiation, particularly in green industries,
while credit quality and family ownership reduce dispersion in brown industries.
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Taken together, the results reveal clear and systematic differences in the dispersion of
external and internal environmental ratings. First, while both measures exhibit strong
persistence over time, their determinants differ. External dispersion is more closely related to
factors that complicate cross-provider comparability, such as firm size, growth opportunities,
ownership structure, and the political environment. These results suggest that differences
in methodological choices, aggregation schemes, and interpretations of forward-looking
environmental information primarily drive cross-rater disagreement.

By contrast, internal dispersion is more strongly associated with firm-level heterogeneity in
underlying activities and governance. Tangibility, defined as property, plant, and equipment
divided by total assets (PPE), board gender diversity, and, in green industries, institutional
ownership, is consistently linked to greater internal dispersion, indicating that within-rater
variation reflects genuine multidimensional differences in environmental performance
rather than pure measurement noise. At the same time, factors such as credit quality and
family ownership reduce internal dispersion in brown industries, pointing to more uniform
environmental profiles in firms with centralized control or standardized risk management.

Second, ownership structure plays opposite roles across the two concepts. Institutional
ownership tends to reduce external dispersion while increasing internal dispersion. This pattern
suggests that institutional investors are associated with clearer, more standardized disclosure
that improves cross-rater comparability, while simultaneously encouraging more granular,
dimension-specific reporting that sharpens within-rater differentiation across environmental

pillars.

Opverall, the contrast between internal and external dispersion underscores that environmental
rating disagreement is not a monolithic phenomenon. External dispersion reflects limits
to comparability across rating providers, whereas internal dispersion captures informative
multidimensionality in firms’ environmental profiles. From a policy perspective, this
distinction implies that efforts to improve ESG rating consistency should prioritize
methodological harmonization across providers while preserving valuable within-rater
information about trade-offs across environmental dimensions.

The reported associations should be interpreted with caution, as ownership structure,
governance, and profitability may be endogenous to firms’ disclosure quality and ESG
reporting infrastructure. For example, institutional investors may self-select into firms
with more standardized environmental disclosure, while higher profitability may proxy for
investments in internal reporting systems rather than directly affecting rating dispersion.
Accordingly, the results describe systematic equilibrium patterns in environmental rating
disagreement rather than causal effects.

Papeles de No 31
Febrero 2026



Juan Ignacio Pena, Kurt A. Desender and Bing Guo

This paper asks a simple but important question: when environmental (E) ratings disagree, what
does that disagreement actually mean? We distinguish between two types. External dispersion
occurs when different rating agencies give the same company very different environmental
scores. Internal dispersion occurs when a single rating agency shows mixed performance
across different environmental areas, such as emissions, resource use, or innovation. Using
U.S. data from 2002-2019 and comparing industries with relatively high and low emissions,
the evidence shows that external dispersion is greater in brown, high-emission industries,
mainly due to ownership patterns and political factors, which create comparability problems.
In greener industries, differences across raters are more closely linked to disclosure quality
and institutional oversight. Within a single rating, green sectors show more variation across
environmental areas, while brown industries tend to have more uniform internal scores.

We reach three main conclusions. First, disagreement in environmental ratings is not random
or temporary. It is persistent over time, which means it reflects structural features of firms and
rating systems. However, the source of disagreement matters. When ratings differ across agencies,
the differences are often linked to company complexity, ownership structure, and political
context. This result suggests that much cross-agency disagreement stems from differences in
methodology, how agencies measure, weight, and interpret environmental information, rather
than from fundamentally different views of the company’s actual environmental performance.

Second, disagreement within a single rating often tells a different story. When a company
scores well in some environmental areas but poorly in others, this frequently reflects real trade-
offs in how the firm operates. Asset-heavy firms, firms with more diverse boards, and in some
cases, firms with strong institutional investor presence tend to show greater variation across
environmental dimensions. This kind of dispersion may contain useful information about the
complexity of environmental performance rather than simple measurement error.

Third, ownership structure plays a key role, but in opposite ways depending on the type
of dispersion. Institutional ownership tends to reduce disagreement across rating agencies,
likely because it encourages clearer and more standardized disclosure. At the same time, it
is associated with greater differentiation across environmental dimensions within a rating,
suggesting more detailed and granular reporting. This contrast highlights why it is essential to
distinguish between different forms of rating disagreement.

The policy implications are clear. Not all rating disagreements are a problem. Efforts to reduce
dispersion risk mixing up two very different issues. Policymakers should focus on improving
transparency and consistency across rating providers, and especially in emissions-intensive
sectors, so that investors are not confused by avoidable methodological differences. At the same
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time, regulation should avoid eliminating meaningful variation that reflects real environmental
trade-offs within firms.

For investors, the message is equally important: a single ESG score does not tell the whole story.
Understanding why ratings differ is crucial for sound capital allocation. For managers, clearer
and more structured disclosure can reduce cross-agency disagreement while still reflecting
environmental strengths and weaknesses.

Like all research, this study has limitations. Our classification of industries is based on
emissions and focuses on U.S. firms. Future research could explore alternative definitions of
environmental intensity and other regulatory contexts. It would also be valuable to examine
how markets respond differently to external versus internal rating disagreement.

In short, disagreement in environmental ratings is not automatically a flaw. Sometimes it
reflects inconsistent measurement; sometimes it reflects real complexity. Recognizing the
difference is essential for building more credible ESG frameworks, designing better regulation,
and making more informed investment and corporate decisions.
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