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OUR ESG SOLUTIONS
At PGIM Quant, we recognize the challenges faced by ESG 

investors. ESG portfolios can create significant tracking 

error to policy portfolios and traditional benchmarks. Since 

each client’s ESG needs, interests, and definitions can vary 

widely, what “works” for one investor may not “work” 

for another. PGIM Quant solves for these challenges by 

leveraging our robust data science capabilities to develop 

ESG Solutions, a platform empowering sophisticated 

investors around the world to construct bespoke portfolios 

that reflect their individualized ESG views and preferences 

without introducing material tracking error, sector bets, 

or unintended risks. Our ESG Solutions capabilities range 

from portfolios providing comprehensive ESG exposure, to 

those addressing targeted themes, such as carbon reduction 

or water usage, all while incorporating specific investor 

objectives, risk tolerances, and preferences. 
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Executive Summary
Our ESG Solutions framework provides the flexibility and capability to deliver solutions for investors with 
a variety of objectives, preferences, and risk tolerance levels.

• In our previous work, we demonstrated our capability to help investors who have a low 
active risk budget but want improved ESG exposure. We provide solutions that have 
significantly improved ESG practices, while delivering index-like risk and return.

• The goal of this research is to build portfolios with significantly lower water usage 
compared to the benchmark, while delivering comparable performance and risk to the 
underlying index.

• Targeting stocks with low water usage that also have other attractive alpha attributes, 
we carefully controlled key risk exposures. This led to a portfolio with a significantly 
lower water usage intensity level relative to the benchmark, while delivering modest 
outperformance* and maintaining comparable risk to the underlying benchmark.

• A deeper examination of ESG exposures of the low water usage portfolio demonstrates 
that our solution delivers improved exposures across several ESG attributes.

OUR PREVIOUS WORK
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*Past performance is not a guarantee or reliable indicator of future results. 
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Approach
We focus on water usage to assess a company’s water efficiency. Given that water 
usage data is currently available for nearly ~70% of the universe used in this 
paper’s analysis, our approach provides a more flexible framework to translate 
a water-related investment preference into a specific portfolio solution. And 
while a small number of water-related indexes exist, their focus is on identifying 
water-related businesses such as water supply, water utilities, water treatment, 
and water-related equipment. This leads to a high sector concentration with 
a limited number of holdings, and therefore typically delivers a specific 
performance profile. 

We set an explicit reduction target as the primary portfolio objective – in this 
instance a 90% reduction rate in the intensity of water usage compared to the 
benchmark. Through simulation and analysis of water usage data, we are able 
to achieve this reduction. Importantly, this water usage reduction rate can be 
varied based on clients’ preferences.

The benefit of incorporating fundamental alpha insights is to ensure that the 
low water usage stocks selected in the portfolio are also attractive investments, 
possessing strong value, growth, and quality attributes. The incorporation of 
these fundamental attributes in the selection of low water usage companies  
also helps avoid crowding that can lead to bubbles or traps (i.e., expensive  
low water).

In addition to targeting a meaningful reduction it is important to ensure the 
portfolio does not take on other unintended exposures. For example, we want 
to avoid exposure to companies that demonstrate low water consumption 
but have high carbon emissions, poor workplace health and safety practices, 
etc. As such, we incorporate safeguard exposures in our portfolio, specifically 
controlling exposures to our proprietary E, S, or G scores (which capture a 
broad set of environmental, social, and governance practices). 

Lastly, for this specific solution we aim to produce a portfolio risk level that is 
comparable to an index (e.g., enhanced indexing). To accomplish this task, we 
must carefully control for key risk exposures (e.g., active stock/sector industry/
country positions). The benefit of this approach is that alpha is generated 
primarily from stock selection, not from taking large active positions around 
sectors/industries/countries. 

For consistency with our previous studies, we maintain a focus on the MSCI 
World universe, although our framework can easily be applied to other 
investment universes. While this research provides one initial portfolio 
candidate, we can simulate other portfolios at various levels of active risk and 
water usage reduction to further customize solutions based on clients’ specific 
objectives and preferences.

90% 

Target reduction rate in the  
intensity of water usage

Advantages
• Water usage reduction rate  

can be varied based on  
clients’ preferences

• Incorporating fundamental 
insights helps to ensure that 
the low-water usage stocks 
selected in the portfolio are also 
attractive investments 

• Helps to avoid  
overcrowded positions 

• Helps to avoid unintended 
exposures in other ESG areas 
such as high carbon emissions 

• Can produce portfolio risk level 
solution which is comparable to 
an index
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Portfolio Solution
To reach an optimal solution we simulate performance of a portfolio with the previously described 
specifications to successfully achieve a 90% reduction in water usage intensity (relative to the benchmark) 
in each period throughout our backtest. The portfolio modestly outperforms the index by +0.90% gross 
per year (+0.68% net*), demonstrating the benefit of targeting low water usage companies with attractive 
investment attributes. Our careful risk controls also keep tracking error in check at 1.17%, a level we 
believe is palatable to low active risk investors.

• 0.90 

Excess Return % (Gross)

• 0.68 

Excess Return % (Net*)

• 1.17 

Tracking Error %

• 0.77 

Portfolio IR

From Jan 31, 2013 to Sep 30, 2022. Inception of the Simulated 90% Water Usage Reduction strategy is Jan 31, 2013. Benchmark: MSCI World Index.  
Source: PGIM Quant, MSCI, Refinitiv.

Figure 1 depicts the cumulative performance of the strategy and benchmark, demonstrating that close 
tracking of the benchmark is attained. We then plot the cumulative excess performance of the portfolio. 
Excess performance cumulates in a relatively steady manner through time, again demonstrating the 
advantages of focusing on low water usage companies with attractive fundamentals. In addition, 
implementing risk controls helps ensure that key underlying risk attributes are similar to the benchmark 
and achieve lower tracking error. It should also be noted that our simulated portfolio holds, on average, 
600 names. This portfolio selectivity (relative to the MSCI World Index) helps to avoid many of the 
highest water usage companies while providing diversification to manage the portfolio’s risk profile.

Figure 1: Cumulative Performance
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From Jan 31, 2013 to Sep 30, 2022. Inception of the Simulated 90% Water Usage Reduction strategy is Jan 31, 2013. 
Benchmark: MSCI World Index. Past performance is not a guarantee or reliable indicator of future results.
Source: PGIM Quant, MSCI, Refinitiv.

0.68 

Excess Return % (Net*)

1.17 

Tracking Error %

0.77 

Portfolio IR

0.90 

Excess Return % (Gross)

*Net performance reflects the deduction of the highest model fee for the proposed portfolio. Past performance is not a guarantee or reliable indicator of future results.
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The goal of the research is to build portfolios with significantly lower water usage intensity levels relative to the 
benchmark, while delivering performance and risk comparable to the underlying index. Risk is a sensitive point  
for investors who may be transitioning from a passive ESG allocation to an active solution, like the one described  
in this note. Therefore, we further examine the active risk profile of the portfolio. As seen in our low carbon 
portfolios, although active risk typically remains at ~1%, it has recently increased due to several unexpected market 
events, including the COVID shock. Importantly, this is not due to low water usage or ESG-related constraints. 
Figure 2 depicts the rolling three-year tracking error of our low water usage portfolio solution. Although it is 
evident that the portfolio experiences an increase in tracking error following the COVID shock, we believe this 
to be a transitory impact.

Figure 2: Tracking Error
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Rolling 36 Months From Jan 31, 2013 to Sep 30, 
2022. Inception of the Simulated 
90% Water Usage Reduction 
strategy is Jan 31, 2013. 
Benchmark: MSCI World Index
Source: PGIM Quant,  
MSCI, Refinitiv.

To accomplish this low active risk result, we carefully control for key risk exposures (e.g., active stock/sector/
industry/country positions). Figure 3 demonstrates portfolio and benchmark sector weights, providing insight 
into these controls. We can achieve a large reduction in portfolio-level water usage intensity without significant 
variation in sector exposures, particularly to the Utilities and Materials sectors, which typically contain stocks with 
the highest water usage intensities. We will demonstrate later other features related to the distribution of water 
usage intensity that facilitate this large reduction. However, the key is how our portfolio construction approach 
balances risk management and the water usage intensity target to deliver a portfolio that satisfies an investor’s risk 
and sustainability objectives.

Figure 3: Portfolio and Benchmark Sector Weights

Benchmark Weight Portfolio Weight
Real Estate 2.9% 3.8%
Utilities 3.2% 2.2%
Communication Services 7.3% 8.1%
Information Technology 21.7% 22.1%
Financials 13.4% 13.9%
Health Care 13.3 13.9
Consumer Staples 7.7% 7.4%
Consumer Discretionary 11.2% 10.5%
Industrials 10.0% 10.5%
Materials 4.2% 3.2%
Energy 5.2% 4.2%

As of 9/30/2022. Benchmark: 
MSCI World Index.
Source: PGIM Quant,  
MSCI, Refinitiv.
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Our analysis so far has focused on the risk and return attributes of the ESG portfolio solution. The key feature, 
however, is the 90% reduction in water usage intensity. We have achieved this result in every month throughout 
our backtest period (Figure 4). While perhaps a seemingly innocuous chart, it is powerful in that it demonstrates 
the consistency and intentionality of the water-usage exposure that is incorporated into the portfolio. It is here that 
we believe quantitative approaches can excel in building ESG portfolios, particularly with the backdrop of SFDR 
and scrutiny of investment products for greenwashing.

Figure 4: Water Usage Intensity Reduction
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Inception of the Simulated 90% 
Water Usage Reduction strategy is 
1/31/2013. Benchmark: MSCI  
World Index.
Source: PGIM Quant,  
MSCI, Refinitiv.

In addition to the fundamental attributes that we target to help fulfill water consumption targets, we also target 
additional ESG attributes to help limit positions in low water consumption names that harm the environment or 
society in other ways. Exposure to stocks with unattractive E, S, or G attributes is possible while still achieving a 
low water consumption outcome. Our simulation results reveal the importance of these additional targets on E, S, 
and G. We find our E constraint is binding, suggesting that low water usage companies could have other harmful 
E practices (impacts on biodiversity, carbon emissions, etc.). Certainly, an investor concerned about water usage 
would not find this acceptable. As such, these insights help illustrate the need to go beyond simple single-factor low 
water consumption approaches to more sophisticated, multi-dimensional approaches that ensure investor objectives 
and preferences are met. Figure 5 illustrates the separate and consolidated ESG score improvements.

Figure 5: Improvement in ESG Scores
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From Feb 28, 2013 to Sep 30, 
2022. Inception of the Simulated 
90% Water Usage Reduction 
strategy is Jan 31, 2013. 
Benchmark: MSCI World Index.
Source: PGIM Quant, MSCI, 
Refinitiv.
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Detailed ESG Attributes
While the primary goal of our research was to significantly decrease the portfolio’s water-usage intensity, we were 
also careful to not introduce any adverse E, S, or G exposures in the process, as was shown in Figure 5, above. We 
know that investors desire higher transparency into their portfolio solutions. With that in mind, we utilize multiple 
data sources to construct a set of sub-scores — lower-level attributes that measure ESG improvements compared 
to the benchmark. To do this we look at a broad set of sustainability measures used to build our E, S, and G scores. 
Figures 6-8 demonstrate that our portfolio solution delivers positive exposure relative to the benchmark across each of 
these 28 attributes.

E
Figure 6: Improvement in Environmental Exposures: Average Monthly Improvement in Low-level Scores within E Composite

Air Quality 8.3%
Ecological Impacts 8.8%
Energy Management 8.5%
GHG Emissions 8.1%
Materials Sourcing & 
Efficiency 6.9%

Waste & Hazardous 
Materials Management 8.1%

Water & Wastewater 
Management 8.4% 8.4%
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Ecological Impacts

Air Quality From Feb 28, 2013 to Sep 30, 
2022. Inception of the Simulated 
90% Water Usage Reduction 
strategy is Jan 31, 2013. 
Benchmark: MSCI World Index. 
Source: PGIM Quant, MSCI, 
Refinitiv.

Figure 7: Improvement in Social Exposures: Average Monthly Improvement in Low-level Scores within S Composite
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From Feb 28, 2013 to Sep 30, 
2022. Inception of the Simulated 
90% Water Usage Reduction 
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Benchmark: MSCI World Index. 
Source: PGIM Quant, MSCI, 
Refinitiv.

G
Figure 8: Improvement in Governance Exposures: Average Monthly Improvement in Low-level Scores within G Composite

Accounting 7.5%
Board 3.5%
Business Ethics 2.6%
Financial Management 5.9%
Ownership & Control 2.9%
Pay 3.7%

From Feb 28, 2013 to Sep 30, 
2022. Inception of the Simulated 
90% Water Usage Reduction 
strategy is Jan 31, 2013. 
Benchmark: MSCI World Index. 
Source: PGIM Quant, MSCI, 
Refinitiv.
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In contrast to the E, S, and G composite scores, these 28 lower-level attributes show the impact of our solution 
with more detail and granularity. Combining related metrics to construct the scores leads to improved coverage in 
comparison to each individual data item. As a result, our measure of impact is more comprehensive and meaningful.

Examining the distribution of water usage intensity provides transparency into how we achieve a large reduction 
in water usage intensity without introducing large sector over/underweights to the portfolio. Figure 9 plots the 
water usage intensity for the benchmark along with the water usage intensity of stocks at different points in the 
distribution within the universe (e.g., 25th percentile, median, 75th percentile). Strikingly, we find that more than 
75% of stocks in the universe exhibit lower water usage compared to the benchmark. This allows for larger water 
usage intensity reductions compared to improvements in other ESG-related targets (e.g., ESG scores, etc.).

Figure 9: Water Usage Intensity
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Furthermore, we demonstrate that the median water usage intensity has decreased through time (Figure 10), which 
is in line with our findings on carbon emissions. Although this could make it more challenging to achieve the same 
water reduction level while maintaining a constant risk threshold in the future, it demonstrates that corporate 
behavior is changing. The visible decline in activities harming the environment and society is an added benefit of 
investment solutions that influence the evolution of corporate behavior.

Figure 10: Median Water Usage Intensity
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Conclusion
Our research set out to build a portfolio with a low water usage intensity level 
compared to the benchmark by establishing the water usage intensity outcome 
as an explicit portfolio objective. Targeting stocks with low water usage that also 
have other attractive alpha attributes, we carefully controlled key risk exposures. 
This led to a portfolio with a significantly lower water usage intensity level relative 
to the benchmark, while delivering modest outperformance and maintaining 
comparable risk to the underlying benchmark.* A deeper examination of ESG 
exposures of the low water usage portfolio demonstrated that our solution delivers 
improved exposures across each of these detailed attributes.

Our ESG Solutions capability offers asset owners the flexibility and customization 
to develop solutions that can be used as alternatives to traditional PABs and 
CTBs, or further adapt portfolios to target different ESG attributes such as 
carbon emissions and diversity measures. PGIM Quant can accommodate varied 
and specific investor preferences to deliver robust investment solutions that align 
with the ESG requirements of asset owners.

Gavin Smith, PhD
Head of Equity Research  
and Sustainable Investing

Sophia (Jingyan) Zhang, PhD
Principal

*Past performance is not a guarantee or reliable indicator of future results. 
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Notes to Disclosure
For Professional Investors only. All investments involve risk, including the possible loss of capital. Past performance is not a guarantee or a reliable indicator of future results.

The content and materials presented here are for informational and educational purposes only and should not be construed as investment advice or an offer or solicitation in respect of any 
products or services to any persons who are prohibited from receiving such information under the laws applicable to their place of citizenship, domicile or residence. PGIM Quantitative Solutions 
LLC (PGIM Quantitative Solutions or PGIM Quant) is an SEC-registered investment adviser and a wholly-owned subsidiary of PGIM, Inc. (PGIM) the principal asset management business of 
Prudential Financial, Inc. (PFI) of the United States of America. Registration with the SEC does not imply a certain level of skill or training. PFI of the United States is not affiliated in any manner 
with Prudential plc, which is headquartered in the United Kingdom or with Prudential Assurance Company, a subsidiary of M&G plc, incorporated in the United Kingdom.

Any reproduction of these materials, in whole or in part, or the divulgence of any of the contents hereof, without prior consent of PGIM Quantitative Solutions is prohibited. Certain information 
contained herein has been obtained from sources that PGIM Quantitative Solutions believes to be reliable as of the date presented; however, PGIM Quantitative Solutions cannot guarantee 
the accuracy of such information, assure its completeness, or warrant such information will not be changed. The information contained herein is current as of the date of issuance (or such 
earlier date as referenced herein) and is subject to change without notice. PGIM Quantitative Solutions has no obligation to update any or all of such information; nor do we make any express 
or implied warranties or representations as to the completeness or accuracy or accept responsibility for errors. These materials are not intended as an offer or solicitation with respect to 
the purchase or sale of any security or other financial instrument or any investment management services and should not be used as the basis for any investment decision. The underlying 
assumptions and our views are subject to change. No liability whatsoever is accepted for any loss (whether direct, indirect, or consequential) that may arise from any use of the information 
contained in or derived from this report. PGIM Quantitative Solutions and its affiliates may make investment decisions that are inconsistent with the views and opinions expressed herein, 
including for proprietary accounts of PGIM Quantitative Solutions or its affiliates.

PGIM Quant’s ESG processes, rankings and factors may change over time, and differ across PGIM affiliates. ESG investing is qualitative and subjective by nature; there is no guarantee that the 
criteria used or judgment exercised by PGIM Quant will reflect the beliefs or values of any investor. Information regarding ESG practices is obtained through third-party reporting, which may 
not be accurate or complete, and PGIM Quant depends on this information to evaluate a company’s commitment to, or implementation of, ESG practices. ESG norms differ by region. There is no 
assurance that PGIM Quant’s ESG investing techniques will be successful.

In the United Kingdom, information is issued by PGIM Limited with registered office: Grand Buildings, 1-3 Strand, Trafalgar Square, London, WC2N 5HR. PGIM Limited is authorised and 
regulated by the Financial Conduct Authority (“FCA”) of the United Kingdom (Firm Reference Number 193418). In the European Economic Area (“EEA”), information is issued by PGIM 
Netherlands B.V. with registered office: Gustav Mahlerlaan 1212, 1081 LA  Amsterdam, The Netherlands. PGIM Netherlands B.V. is authorised by the Autoriteit Financiële Markten (“AFM”) in 
the Netherlands (Registration number 15003620) and operating on the basis of a European passport. In certain EEA countries, information is, where permitted, presented by PGIM Limited in 
reliance of provisions, exemptions or licenses available to PGIM Limited under temporary permission arrangements following the exit of the United Kingdom from the European Union. These 
materials are issued by PGIM Limited and/or PGIM Netherlands B.V. to persons who are professional clients as defined  under the rules of the FCA and/or to persons who are professional clients 
as defined in the relevant local implementation of Directive 2014/65/EU (MiFID II). PGIM Quantitative Solutions LLC, PGIM Limited and/or PGIM Netherlands B.V. are indirect, wholly-owned 
subsidiaries of PGIM, Inc. (“PGIM”).

In Singapore, information is issued by PGIM (Singapore) Pte. Ltd. (“PGIM Singapore”), a regulated entity with the Monetary Authority of Singapore under a Capital Markets Services License to 
conduct fund management and an exempt financial adviser. This material is issued by PGIM Singapore for the general information of “institutional investors” pursuant to Section 304 of the 
Securities and Futures Act 2001 of Singapore (the “SFA”) and “accredited investors” and other relevant persons in accordance with the conditions specified in Section 305 of the SFA.

In Hong Kong, information is provided by PGIM (Hong Kong) Limited, a regulated entity with the Securities & Futures Commission in Hong Kong to professional investors as defined in Section 1 
of Part 1 of Schedule 1 of the Securities and Futures Ordinance (Cap.571).

In Japan, the investment management capabilities and services described in the attached materials are offered by PGIM Japan Co., Ltd (PGIMJ), a Japanese registered investment adviser 
(Director-General of the Kanto Local Finance Bureau (FIBO) No. 392). Retention of PGIMJ for the actual provision of such investment advisory services may only be effected pursuant to the terms 
of an investment management contract executed directly between PGIMJ and the party desiring such services, It is anticipated that PGIMJ would delegate certain investment management 
services to its US-registered investment advisory affiliate.

In Australia, these materials are distributed by PGIM (Australia) Pty Ltd (“PGIM Australia”) for the general information of its “wholesale” customers (as defined in the Corporations Act 2001). 
PGIM Australia is a representative of PGIM Limited, which is exempt from the requirement to hold an Australian Financial Services License under the Australian Corporations Act 2001 in respect 
of financial services. PGIM Limited is exempt by virtue of its regulation by the Financial Conduct Authority (Reg: 193418) under the laws of the United Kingdom and the application of ASIC Class 
Order 03/1099. The laws of the United Kingdom differ from Australian laws. PGIM Limited’s registered office is Grand Buildings, 1-3 The Strand, Trafalgar Square, London, WC2N 5HR.

In Canada, PGIM Quantitative Solutions LLC relies upon the “International Advisor Exemption” pursuant to National Instrument 31-103 in certain provinces of Canada. 

In the United Arab Emirates, the offering of the products and/or services described herein have not been approved or licensed by the UAE Central Bank, the UAE Securities and Commodities 
Authority (SCA), the Dubai Financial Services Authority (DFSA) or any other relevant licensing authorities in the UAE, and accordingly does not constitute a public offer in the UAE in accordance 
with the commercial companies law, Federal Law No. 2 of 2015 (as amended), SCA Board of Directors’ Decision No. (13/Chairman) of 2021 on the Regulations Manual of the Financial Activities 
and Status Regularization Mechanisms or otherwise. Accordingly, these materials are not offered to the public in the UAE (including the Dubai International Financial Centre (DIFC)).

These materials are strictly private and confidential and are being issued to a limited number of institutional and individual clients: (a) who meet the criteria of a Professional Investor as 
defined in SCA Board of Directors’ Decision No. (13/Chairman) of 2021 on the Regulations Manual of the Financial Activities and Status Regularization Mechanisms or who otherwise qualify 
as sophisticated clients; (b) upon their request and confirmation that they understand that the products and/or services described in these materials have not been approved or licensed by or 
registered with the UAE Central Bank, the SCA, DFSA or any other relevant licensing authorities or governmental agencies in the UAE; and (c) must not be provided to any person other than the 
original recipient, and may not be reproduced or used for any other purpose. 

In Kuwait, the Capital Markets Authority and all other regulatory bodies in Kuwait assume no responsibility whatsoever for the contents of these materials and do not approve the contents 
thereof or verify their validity and accuracy. The Capital Markets Authority and all other regulatory bodies in Kuwait assume no responsibility whatsoever for any damages that may result from 
relying on the contents of these materials either wholly or partially. It is recommended to seek the advice of an investment advisor.

In Korea, PGIM Quantitative Solutions LLC holds cross-border discretionary investment management and investment advisory licenses under the Korea Financial Investment Services and 
Capital Markets Act (“FSCMA”), and is registered in such capacities with the Financial Services Commission of Korea. These materials are intended solely for Qualified Professional Investors as 
defined under the FSCMA and should not be given or shown to any other persons.

These materials are for informational and educational purposes. In providing these materials, PGIM Quantitative Solutions is not acting as your fiduciary.

PGIM, PGIM Quantitative Solutions, the PGIM Quantitative Solutions logo and the Rock design are service marks of PFI and its related entities, registered in many jurisdictions worldwide.
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ABOUT PGIM QUANT
As the quantitative and multi-asset specialist of PGIM, we combine the agility of an independently 
run boutique with the stability and scale of a leading global institutional asset manager.* For over 
45 years, we have designed proprietary methods that seek to solve beyond alpha by combining 
the latest technology with scalable, rigorous risk controls to nimbly build and manage diversified 
and customized solutions that help solve clients’ evolving challenges. We manage portfolios across 
equities, multi asset, liquid alts and retirement for a global client base with more than $93 billion**  

in assets under management as of 3/31/2023.
*PGIM is the investment management business of Prudential Financial, Inc. (PFI). PFI is the 11th largest investment manager (out of 431 firms surveyed) in terms 
of worldwide institutional assets under management based on Pensions & Investments’ Top Money Managers list published June 2022. This ranking represents 
institutional client assets under management by PFI as of December 31, 2021. Participation in the P&I ranking is voluntary and open to managers that have any kind 
of U.S. institutional tax-exempt AUM. Managers self-report their data via a survey. P&I sends the survey to previously identified managers and to any new managers 
asking to participate in the survey/ranking. No compensation is required to participate in the ranking.

**AUM totals shown include assets of PGIM Wadhwani LLP, which is a separate legal entity.

FOR MORE INFORMATION
To learn more about our capabilities, please contact PGIM Quantitative Solutions  
by email at contactus@pgim.com or by phone in the US at +1 (866) 748-0643  
or in the UK at +44 (0) 20-7663-3400.

mailto:contactus@pgim.com
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