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Introduction 
Amidst an abundance of industry and academic 
research on environmental, social, and governance 
(“ESG”) investing, we believe one crucial question 
merits further exploration: have companies improved their 
ESG-related behaviors over time? 

The weighted average ESG rating for companies in the 
Russell 1000® Index has indeed increased in recent years, 
as can be seen in Figure 1, but that isn’t necessarily 
indicative of changes in the behaviors of companies. This 
shift could simply be an artifact of the evolving 
composition of the Russell 1000®, or something akin to 
“grade inflation” given incremental changes in scoring 
rules. 

After conducting an attribution analysis of Russell 1000® 
constituents and adjusting for three structural factors, we 
find that U.S. equities still experienced a meaningful 
increase in ESG ratings. We also present supplementary 
research on the distributional concentration of ratings 
changes and a case study on carbon emissions, each of 
which indicates that the aggregate ratings increase was 
driven at least in part by the behavior of individual 
companies. 

We believe this multidimensional analysis offers insights 
into developments in ESG scoring methodology and how 
company-specific behaviors may have evolved. 

 

 
1 MSCI provides a visual breakdown of its ESG, pillar, and key issue scores at https://www.msci.com/our-solutions/esg-investing/esg-ratings/esg-
ratings-key-issue-framework. 

Data Sources 
We selected the ESG Ratings framework provided by MSCI 
Inc. (“MSCI”) and the Russell 1000® Index (“R1000”) as 
our key data sources, which in turn informed our decisions 
regarding three core parameters: (1) the sample period, 
(2) the individual pillar scores on which we conducted our 
attribution analysis, and (3) the constituent companies in 
the R1000 to which we applied the attribution. 

By way of background, MSCI publishes an ESG score on a 
0–10 scale for over 8,500 companies. Each of the “E,” 
“S,” and “G” pillars of the aggregate ESG score comprises 
a number of constituent “key issues,” and pillar scores are 
derived from the weighted average of the scores assigned 
to each key issue in that pillar. MSCI uses the three pillar 
scores to compute an overall ESG score, as well as an 
AAA–CCC rating, for each company.1 

With respect to the first parameter, sample period, we chose 
January 1, 2015 as our start date because MSCI implemented 
methodological changes as of that date that had material 
impacts on E, S, and G scores, and complete point-in-time 
data are not available for periods prior to 2015. The end date 
for all data presented is December 31, 2021. 

Regarding the second parameter, individual pillar scores, 
we chose to focus our analysis on “E&S” scores. MSCI’s G 
score methodology materially changed on two separate 
occasions after 2015, which noticeably contributed to 
large shifts in individual and weighted average G scores. 
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Figure 1  R1000 Aggregate Score Change

ESG E&S

Sources: London Stock Exchange Group; MSCI; the D. E. Shaw group.
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Figure 1 compares the ESG and E&S scores for all R1000 
constituents over the sample period. The two abrupt 
moves in the ESG line in 2018 and 2020 highlight the 
discontinuities in G scores. Because we concluded it was 
not feasible to adjust for those methodological changes in 
a robust manner, we chose to omit G scores from our 
attribution analysis. 

With respect to the third parameter, company selection, 
for purposes of consistency we focused on the companies 
that were R1000 constituents over the entire sample 
period and for which the necessary ESG data were 
available.2 For that smaller attribution sample, the total 
E&S score increase over the period is 18%, rather than the 
17% computed for all R1000 constituents that is depicted 
by the blue line in Figure 1. 

Structural Factors 
Our attribution approach attempts to estimate how much 
of the raw E&S score increase can be attributed to 
structural factors that may have systematically biased the 
score, either positively or negatively, and carries out 

 
2 Our attribution sample comprises 437 companies representing approximately 63% of the R1000 by weight as of January 1, 2015 and 67% as of 
December 31, 2021. We believe score changes in the sample and the full index track closely. See Figure 11 in the Appendix for a comparison 
between the full R1000 and our attribution sample. 
3 We employ a modified version of the Brinson attribution described in Gary P. Brinson and Nimrod Fachler, “Measuring Non-U.S. Equity Portfolio 
Performance,” The Journal of Portfolio Management (Spring 1985), Vol. 11, No. 3: 73–76. In Figure 2, “Residual” represents the E&S score 
change when holding index weights constant. 

sequential adjustments to arrive at an adjusted aggregate 
score improvement. 

(1) Index Composition 

The first potential source of bias we explore is the 
composition of the R1000. The index weights of stocks in 
the R1000 shifted during the sample period, in some cases 
materially, and those changes together had a meaningful 
impact on the index’s aggregate E&S score. For example, 
Microsoft Corp.—which consistently received high MSCI 
ESG scores over the period—grew significantly from 1.8% 
to 5.7% of the index’s weight. Meanwhile, General 
Electric Co., one of the lowest-rated companies by ESG 
score, fell from 1.1% to 0.2% of the index’s weight over 
the period. 

With this in mind, we sought to quantify the effects  
of changing weights on the index’s overall E&S score.  
As shown in Figure 2, by conducting a modified Brinson 
analysis,3 we find that approximately 5% of the E&S  
score increase over the period resulted from changes in 
index weights. 
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Figure 2  R1000 Attribution Sample E&S Score Change: 
Index Composition and Residual Effects

Index Composition Residual Total R1000 Attribution Sample E&S Score Change

Sources: London Stock Exchange Group; MSCI; the D. E. Shaw group.
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(2) Key Issue Scores 

A second potential source of bias in the aggregate E&S 
score increase relates to changes in the weights assigned 
to the key issues that constitute each of MSCI’s pillars. 
Figure 3 plots the three E&S key issues with the largest 
total increases and the three with the largest total 
decreases in weight in the R1000 attribution sample over 
the period. As with the index weightings, some of these 
shifts during the sample period were clearly meaningful; in 
one case, for example, MSCI eliminated a key issue 
(Energy Efficiency) altogether. Shifts in key issue score 

weights can result in substantial changes to overall pillar 
scores and the relative weightings of each pillar. 

To capture those potential distortions, we conduct a 
second Brinson analysis, as shown in Figure 4. We find 
that the E&S score increase, when adjusted for constant 
R1000 index weights as reflected in Figure 2, would have 
been 4% larger if the relative weights assigned to key 
issue scores had also remained constant over the period. 
The attributed value for “Key Issue Score Weight 
Allocation Effect” reflected in Figure 4 illustrates the bias 
introduced by this structural element. 
  

-8%

-6%

-4%

-2%

0%

2%

4%

6%

8%

10%

12%

2015 2016 2017 2018 2019 2020 2021

Figure 3  MSCI E&S Key Issue Score Weights in the R1000 Attribution Sample: 
Largest Positive and Negative Moves
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Sources: MSCI; the D. E. Shaw group.

Energy Efficiency key issue score discontinued after 2017
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Figure 4  R1000 Attribution Sample E&S Score Change:
Allocation to Key Issue Scores and Score Changes

Sources: London Stock Exchange Group; MSCI; the D. E. Shaw group.
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(3) The Effects of Disclosure 

Companies generally have increased their reporting of key 
ESG metrics over time, particularly in recent years, as 
stakeholder focus on ESG has intensified. For example, 346 
companies in the R1000 reported carbon emissions data at 
the start of 2015; by the end of 2021, that number had 
risen to 507. Within our attribution sample of 437 index 
constituents, 193 reported emissions data at the start of 
the period compared to 294 at the end. 

Focusing on this emissions example, we wanted to assess 
whether the relationship between disclosure of carbon 
emissions data and MSCI E scores was one that might 
have inflated the index’s aggregate E&S score over the 

 
4 We relied on Bloomberg’s ESG disclosure score data because MSCI does not report an ESG disclosure score or similar metric. Bloomberg reports 
these scores on a 0–100 scale, which we rescaled to 0–10 for interpretability relative to MSCI’s ESG scores. We further lagged this disclosure data 
in an effort to more closely align the two data providers’ reporting windows. 

sample period. Figure 5 shows that companies in the full 
R1000 that reported carbon emissions for the first time in 
any calendar year during the period were significantly 
more likely to experience an increase in their E score than 
companies that did not alter their reporting of carbon 
emissions or ceased reporting altogether. 

To estimate the overall co-movement between E&S score 
improvement and increased disclosure, for each company 
in our sample, we ran a regression of changes in its E&S 
score (adjusted for changes in key issue score weights) on 
changes in its Bloomberg Finance L.P. (“Bloomberg”) ESG 
disclosure score.4 
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Figure 5 Distribution of Year-Over-Year E Score Directional Changes:
First-Time and Other Reporters of Carbon Emissions in the R1000
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Figure 6 presents the results of that regression, which 
show a statistically significant (t = 5.3) relationship 
between E&S score and disclosure. 

For every 1 point increase in its scaled Bloomberg 
disclosure score over the period, a company tended to 
experience a 0.3 point increase in its E&S score  
 

(i.e., exhibited a “beta” of 0.3). The product of that beta 
and the weighted average percentage change in scaled 
Bloomberg disclosure scores for all companies in our 
attribution sample is 5%, meaning that the aggregate E&S 
score increase may be biased higher by up to 5% because 
of the disclosure effect associated with MSCI’s ESG scores. 
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Figure 6  Changes in Adjusted E&S Scores (y-axis) Relative to Changes in 
Scaled Bloomberg ESG Disclosure Scores (x-axis)
(2015–2021)

Sources: Bloomberg; London Stock Exchange Group; MSCI; the D. E. Shaw group.
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Sequentially Adjusting the 
Aggregate E&S Score Change 
As we have noted, the aggregate E&S score for our 
attribution sample increased by approximately 18% on an 
unadjusted basis over the seven-year period. Figure 7 
shows the results of sequentially adjusting that raw score 
increase to account for the three structural effects we 
discuss above: changes in index composition, changes in 

key issue score weights, and estimated co-movement of 
score improvement with disclosure. 

After making those adjustments, we arrive at a residual 
score increase of approximately 12%. While other 
structural effects may have influenced this residual in either 
direction, it seems plausible to us that changes in 
company-specific behaviors explain a meaningful amount 
of this residual increase. (The case study on carbon 
emissions in the penultimate section of this paper considers 
that possibility in greater depth.) 
  

Figure 7  R1000 Attribution Sample E&S Score Change with Successive Adjustments 
               (2015–2021) 

 

Sources: Bloomberg; London Stock Exchange Group; MSCI; the D. E. Shaw group. 
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Improvements Cluster among 
Lower Scorers 
Having adjusted for those three distorting effects, we can 
examine how the adjusted E&S score increase is distributed 
across our sample. We find that companies that had 
relatively low E&S scores at the start of the period are 
more likely to have demonstrated score improvement. 

Figure 8 assigns each company in our attribution sample  
to one of five segments based on its E&S score at the  
start of the period: AAA–AA, A, BBB, BB, or B–CCC. We 
compute the percentage of companies that transitioned 
from one segment to another, as well as the percentage 
that remained within the same segment at the end of  
the sample period. The observed score increase skews 

towards those companies in initially lower-rated cohorts of 
the sample. 

Having established that companies with initially lower E&S 
scores are more likely to have shown score improvement, 
we now examine the relationship between initial E&S score 
and the relative size of the score increase. To do so, we 
assigned each company in the attribution sample to a decile 
by its starting E&S 0–10 numerical score, and then plotted 
the weighted average score change per decile (after making 
the same adjustments described in prior sections). Figure 9 
shows that companies in the lower deciles (1–3) exhibit a 
significantly larger score increase than those in the middle 
(4–7) or higher deciles (8–10). Although the higher deciles 
(highest initial scores) decrease on average, the weighted 
magnitude of these decreases is less than the corresponding 
increases experienced by the lowest scorers. 

Figure 8  R1000 Attribution Sample E&S Score Transitions 
               (2015–2021) 

Sources: Bloomberg; London Stock Exchange Group; MSCI; the D. E. Shaw group. 
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Sources: Bloomberg; London Stock Exchange Group; MSCI; the D. E. Shaw group.
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Case Study: Carbon Emissions 
In the attribution analysis described above, we adjust 
aggregate E&S scores for three distinct structural factors. 
However, it’s entirely possible that some of the remaining 
score increase is driven by structural factors not captured in 
our analysis. We conducted a case study on carbon emissions 
to evaluate whether companies have indeed changed their 
behaviors in ways that lead to higher scores. 

We employed two emissions metrics: carbon intensity 
(“CI”), as measured by tons of MSCI Scope 1 + 2 
emissions5 per $1 million of sales, and carbon footprint 
(“CF”), as measured by tons of Scope 1 + 2 emissions per 
$1 million of market capitalization. We applied those two 
metrics to a sample of the R1000 for which carbon 
emissions data were available over the 2015–2021 period.6 
Figure 10 shows that, on a weighted average basis, both 
emissions metrics declined over the sample period, 
whether or not index weights are held constant. These 
results suggest that, at least for carbon emissions, company-
specific behavioral changes are captured by the overall E&S 
score increase. Although that may not be true for all key 
issues driving ESG scores, it is encouraging to see scores 
reflect at least certain “real world” ESG changes. 

 
5 Scope 1 emissions cover direct emissions from a company’s owned or controlled sources. Scope 2 emissions cover indirect emissions from a 
company’s energy consumption (e.g., electricity purchased). 
6 Because of differences in data availability, the 581 companies in this case study sample are not the same as those included in the attribution 
sample. We believe this case study sample is representative of the full R1000 over this period, as supported by Figure 12 in the Appendix. 

Conclusion 
This paper applies statistical techniques to shed light on 
the observed increase in aggregate ESG scores since 2015. 
The results of our sequential adjustments indicate that, of 
the approximately 18% unadjusted aggregate E&S score 
improvement observed in our attribution sample, roughly 
12% remains after accounting for the structural effects 
described above. Additionally, we find that score increases 
are generally concentrated in issuers that began the  
period with relatively low E&S scores, suggesting that 
companies at the bottom of the score distribution drove 
the improvement. 

We believe that a multi-dimensional attribution approach 
is valuable not only for assessing the overall trend in ESG 
scores but also in evaluating how such scores map to 
companies’ adoption of ESG-friendly practices. As ESG 
investing continues to grow and evolve, it will be critical 
for investors and analysts to apply rigorous approaches to 
ESG data, trends, and observations—not only to inform 
their own investment decisions, but also to help them 
understand the connections between ESG ratings and ESG 
behaviors at the company level. 
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Figure 10  R1000 Case Study Sample Carbon Intensity and Carbon Footprint
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Appendix 
For various portions of our analysis, we relied on subsets  
of R1000 constituents, both for methodological reasons, 
such as the desire to maintain a constant sample throughout 
the period, and because of data availability. As can be seen 
in the two figures below, the relevant metrics for those 
index subsets generally track those of the full R1000, 
indicating that our conclusions are likely to be applicable  
to the index itself. 

As can be seen in Figure 11, the aggregate E&S score of 
our attribution sample increased by approximately 18%, 
compared to the index’s 17%. At any given point in time, 
the two data series differ by no more than 1.9%, and the 
monthly score changes within the two series exhibit a 
correlation of 0.92. That said, it’s still important to note 

that the attribution sample’s slightly higher increase in 
weighted average score may suggest that the magnitude 
of the attributed effects could be somewhat larger for the 
attribution sample than for the full index. 

Figure 12 plots the weighted average CI and CF for the 
emissions-specific case study sample and the full R1000, 
indicating a close relationship between those two data 
series. For both carbon metrics, the full index and case 
study sample converge over time, and the two series’ 
monthly percentage changes demonstrate correlations of 
approximately 0.87 (CI) and 0.98 (CF). In this case, the 
observed decrease in carbon emissions is slightly larger for 
the full R1000 than for the case study sample, which 
suggests that changes in company behavior may have had 
a greater impact in reducing carbon emissions in the 
context of the full index than in the case study sample. 
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Figure 11  E&S Score Change by Index Sample
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Figure 12  Carbon Intensity and Carbon Footprint by Index Sample
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Note Regarding the Use of Certain MSCI Inc. Data 

Certain information © 2022 MSCI ESG Research LLC. Reproduced by permission; no further distribution. Although the D. E. Shaw 

group’s information providers, including without limitation, MSCI ESG Research LLC and its affiliates (the “ESG Parties”), obtain 

information (the “Information”) from sources they consider reliable, none of the ESG Parties warrants or guarantees the 

originality, accuracy and/or completeness, of any data herein and expressly disclaim all express or implied warranties, including 

those of merchantability and fitness for a particular purpose. The Information may only be used for your internal use, may not be 

reproduced or redisseminated in any form and may not be used as a basis for, or a component of, any financial instruments or 

products or indices. Further, none of the Information can in and of itself be used to determine which securities to buy or sell or 

when to buy or sell them. None of the ESG Parties shall have any liability for any errors or omissions in connection with any data 

herein, or any liability for any direct, indirect, special, punitive, consequential or any other damages (including lost profits) even if 

notified of the possibility of such damages. 

THIS DOCUMENT IS PROVIDED TO YOU FOR INFORMATIONAL PURPOSES ONLY AND DOES NOT CONSTITUTE 

INVESTMENT ADVICE OR AN OFFER TO SELL (OR THE SOLICITATION OF AN OFFER TO BUY) ANY SECURITY, INVESTMENT 

PRODUCT, OR SERVICE. 

THE VIEWS EXPRESSED IN THIS DOCUMENT ARE SOLELY THOSE OF THE D. E. SHAW GROUP AS OF THE DATE OF THIS 

DOCUMENT, ARE SUBJECT TO CHANGE WITHOUT NOTICE, AND MAY NOT REFLECT THE CRITERIA EMPLOYED BY ANY 

PERSON OR ENTITY IN THE D. E. SHAW GROUP TO EVALUATE INVESTMENTS OR INVESTMENT STRATEGIES. SIMILARLY, 

THE INFORMATION CONTAINED IN THIS DOCUMENT IS PRESENTED SOLELY WITH RESPECT TO THE DATE OF THIS 

DOCUMENT (UNLESS OTHERWISE INDICATED) AND MAY BE CHANGED OR UPDATED AT ANY TIME WITHOUT NOTICE TO 

ANY OF THE RECIPIENTS OF THIS DOCUMENT. THE INFORMATION CONTAINED IN THIS DOCUMENT HAS BEEN 

DEVELOPED BY THE D. E. SHAW GROUP AND/OR OBTAINED FROM SOURCES BELIEVED TO BE RELIABLE; HOWEVER, THE 

D. E. SHAW GROUP DOES NOT GUARANTEE THE ACCURACY, ADEQUACY, OR COMPLETENESS OF SUCH INFORMATION. 

FURTHER, THIS DOCUMENT CONTAINS PROJECTIONS AND OTHER FORWARD-LOOKING STATEMENTS REGARDING 

FUTURE EVENTS, TARGETS, OR EXPECTATIONS. SUCH STATEMENTS ARE BASED IN PART ON CURRENT MARKET 

CONDITIONS, WHICH WILL FLUCTUATE AND MAY BE SUPERSEDED BY SUBSEQUENT MARKET EVENTS OR OTHER 

FACTORS. HISTORICAL MARKET TRENDS ARE NOT RELIABLE INDICATORS OF FUTURE MARKET BEHAVIOR OR THE FUTURE 

PERFORMANCE OF ANY PARTICULAR INVESTMENT AND SHOULD NOT BE RELIED UPON AS SUCH. 

MORE GENERALLY, NO ASSURANCES CAN BE GIVEN THAT ANY AIMS, ASSUMPTIONS, EXPECTATIONS, AND/OR 

OBJECTIVES DESCRIBED IN THIS DOCUMENT WILL BE REALIZED. NONE OF THE ENTITIES IN THE D. E. SHAW GROUP; NOR 

ANY OF THEIR RESPECTIVE AFFILIATES; NOR ANY SHAREHOLDERS, PARTNERS, MEMBERS, MANAGERS, DIRECTORS, 

PRINCIPALS, PERSONNEL, TRUSTEES, OR AGENTS OF ANY OF THE FOREGOING SHALL BE LIABLE FOR ANY ERRORS (AS A 

RESULT OF NEGLIGENCE OR OTHERWISE, TO THE FULLEST EXTENT PERMITTED BY LAW IN THE ABSENCE OF FRAUD) IN 

THE PRODUCTION OR CONTENTS OF THIS DOCUMENT, OR FOR THE CONSEQUENCES OF RELYING ON SUCH CONTENTS. 

NEITHER THIS DOCUMENT NOR ANY PART OF THIS DOCUMENT MAY BE REPRODUCED OR DISTRIBUTED WITHOUT THE 

PRIOR WRITTEN AUTHORIZATION OF THE D. E. SHAW GROUP. 

COPYRIGHT © 2022 D. E. SHAW & CO., L.P. ALL RIGHTS RESERVED. 



 

 


