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Reframing success in small-cap stocks
In the realm of environmental, social, and governance (ESG) investing, we see sustainability as a key driver of differentiation and 

ultimately a driver of alpha for companies that effectively incorporate ESG principles into their business practices. Among small-

cap companies especially, we believe business outcomes are and will be increasingly tied to the successful creation and use of 

these strategies, making the effective implementation of ESG principles a competitive advantage for companies and investors 

alike. Moreover, we see these competitive advantages accruing to forward-thinking small-cap companies not at some distant 

point in the future, but right now. 

Sustainability results from continual investment, particularly in intangible assets and especially in three areas:

Small caps have a unique role as innovators in driving 
this transition to a more sustainable future. This 
future, however, is less and less tied to the traditional 
divestment-based approach to ESG investing, which has 
fundamental flaws. Instead, we believe asset managers 
should rely on regular and ongoing direct engagement 
with the company management teams as a primary 
tool to drive long-term alpha and value creation.

Last, the importance of and growing opportunities offered 
by sustainable business practices have been amplified 
during the COVID-19 pandemic. There’s real opportunity 
now and in the future for companies that have invested 
appropriately in some of these intangibles. We believe the 
core of an effective business plan for long-term success 
needs to include a mindset of shared values among 
management, investors, employees, and other constituents.

Human capital InnovationA Reimagined Brand



Eagle Asset Management  |  3  

helps us identify more durable and resilient business models 
that we hope to use to ultimately drive alpha. Consequently, 
we see ESG as a primary means to analyze and value such 
intangibles. It’s important to recognize that non-financial data 
represents a sizeable share of equity valuation, particularly in 
industries that rely on network-effect advantages and intellectual 
property. And that share is growing. As the chart below shows, 
the rate of investment in intangible assets, relative to gross 
value added, has been growing for decades, passing the relative 
investment rate for tangible investments in the late 1990s.

THE VALUE of ESG analysis

Our view is that some of the drivers behind ESG analysis are the 
result of changes in the nature of business models. Historically, 
the value of companies was largely a result of their physical 
assets, such as real estate, buildings, and machinery. Much more 
of their value today is the result of investment in human capital, 
intellectual property, innovation, and other intangible assets. These 
intangibles can include many different things, and some – like 
business processes, people, and corporate culture –  are not 
adequately reflected in financial statements or are very hard to 
quantify. Ultimately, however, understanding these core assets 

Source: Unpublished update to Corrado and Hulten (2010) using methods and sources developed in Corrado and Hao (2013) and in Corrado et al (2016) and Corrado et al (2017) for INTAN-
Invest© and the SPINTAN project, respectively. The SPINTAN project was funded “by the European Commission FP-7 grant agreement 612774.” Notes: These U.S. estimates of intangible 
investment cover the business sector, similar to the coverage of the U.S. Bureau of Labor Statistics’ multi-factor productivity measures. They differ from the U.S. INTAN-Invest estimates, which 
are harmonized with estimates available for the EU. INTAN-Invest covers the total economy save NACE industry sectors O, P, Q , T, and U. The U.S. National accounts data used to develop 
these estimates are as of August 31, 2018.

As business models have evolved to include the value of intangible 
assets, ESG analysis offers a framework that enhances investors’ 
ability to recognize and assess the value of intangible capital and 
to work with companies to maximize the creation of value across 
a range of intangible assets for all constituents. A commitment to 

engagement with all stakeholders helps companies broaden 
their perspective on and competence at creating and 
growing value. In this manner, applying ESG principles in 
the areas of developing human capital, reimagining brand, 
and fostering innovation help drive long-duration alpha.

U.S. Investment rates, 1977 to 2017
(nonresidential business investment relative to business sector gross value added)

18%

16%

14%

12%

10%

8%

6%
1977 1982 1987 1992 1997 2002 2007 2012 2017

 Intangible investment rate  Tangible investment rate



4  |  Eagle Asset Management

161.82

117.53

40%

60%

80%

100%

120%

140%

160%

180%

Cu
m

ul
at

iv
e 

Ch
an

ge
 (i

nd
ex

 1
97

9=
10

0)

Productivity Compensation

1948-1979:
Productivity: +118.4%
Compensation: +107.5%

1979-2020:
Productivity: +61.8%
Compensation: +17.5%

HUMAN CAPITAL: Underinvestment in companies’ most important asset

Productivity up, wages flat

Data are for compensation (wages and benefits) of production/nonsupervisory workers in the private sector and net productivity of the total economy. “Net productivity” is the growth of output 
of goods and services less depreciation per hour worked.
Source: Economic Policy Institute analysis of unpublished Total Economy Productivity data from U.S. Bureau of Labor Statistics (BLS) Labor Productivity and Costs program, wage data from 
the BLS Current Employment Statistics, BLS Employment Cost Trends, BLS Consumer Price Index, and Bureau of Economic Analysis National Income and Product Accounts. Data as of 
12/31/2020.

and productivity rose more or less in tandem in the 31 years 
from immediately after World War II through the late 1970s. 
But in the 41 years since then, productivity continued to rise, 
albeit less steeply, while growth in compensation for the typical 
worker has lagged dramatically. Compensation growth has 
trailed corporate profits and executive compensation as well.

The consequences of this disconnection between productivity 
and overall compensation are stark: In 2021, CEOs of public 
companies made an astronomical 399 times the pay of the 
average worker. By comparison, in 1978 that ratio was 31 to 
1. Meanwhile, as the pandemic persisted, U.S. job openings 
reached a record high, with 4 million more unfilled jobs than 
before the pandemic. Workforce participation in the United 
States has declined since the late 1970s and early 1980s. 
In an economy where labor shortages abound, women 
and minorities have become particularly under-utilized 
populations: The Black employment ratio trails the white 
employment ratio by 1.6% as of October 2022, and the labor 
force participation rate for women trails men by 11%.

In a labor market faced with these challenges, the expanded 
use of ESG principles is poised to play a critically important role 
helping employers attract talent and drive engagement. Consider 
the growth in the adoption of hybrid work environments. We 
suspect there is a growing divergence in engagement between 
well-run companies that recognize the competitive advantages to 
be gained from offering hybrid work arrangements where feasible 
and poorly run companies that have been slow to see how the 
ground beneath them has shifted or to react to that change. 
That, in turn, contributes to the expanding gap between those 
companies that have adequately invested in human capital and 
therefore have the people, the skill sets, and the engagement to 
drive better business outcomes and those that haven’t and are 
suffering in this environment.

The COVID-19 pandemic made clear that the No. 1 challenge 
facing many companies today is the task of attracting, 
managing, developing, and retaining talent. While it is generally 
acknowledged that human capital is often a company’s most 
important asset, that asset has been broadly under-invested 
in since the 1980s. As the chart below shows, compensation 
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inclusion
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benefits
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Environmental Social Governance Philanthropy

ESG matters to employees, consumers, investors, and other stakeholders

Source: The Purpose Action Gap: The Business Imperative of ESG, p. 38, Barkley + Jefferies, September 2021.

1 The Purpose Action Gap, Barkley & Jefferies, September 2021.
2 Harvard Business Review, as of Oct. 21, 2016.

REIMAGINING BRAND: ESG matters to consumers and other stakeholders

We likewise see signs that consumers care as well, and that 
some consumers are willing to pay up for products from 
companies with good social and environmental track records. 
In 2021, 48% of consumers surveyed said they had shopped 
or purchased from a company that behaved in a more socially 
and environmentally responsible way, according to the Barkley & 
Jefferies survey. That was up from 33% in 2019. Moreover, these 
preferences became more pronounced over the course of the 
pandemic. The same survey found that 53% of consumers said 
ESG was more important to them than it had been 12 months 
before, and 60% said they had become willing to pay more 
to support environmentally and socially responsible brands. 

An effective commitment to sustainability differentiates 
businesses, helping to attract both talent and customers, 
particularly among younger generations. We see, even in our own 
job searches, that millennials want meaning in their work, want 
to work at companies that have purpose, and want to work at 
companies that are good stewards of the environment and that 
care about building diverse workforces. In a Barkley & Jefferies 
survey, 69% of millennials surveyed said they wanted to work 
at a company with similar values as their own. By comparison, 
only 58% of baby boomers said the same.1 A separate survey 
found morale to be 55% higher and employee loyalty 38% 
better at companies with strong sustainability programs.2

Meanwhile, surveys found that company executives perceive 
that they perform best in areas of corporate governance and 
social concerns – we would question some of that data on 
social performance – even as they acknowledge that they do 

not do enough from an environmental standpoint. While 
companies are coming to grips with the expectation that they 
have a broader responsibility than in decades past, there is 
room for improvement.
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INNOVATION: Decarbonization will transform all parts of the economy

When we think about the environment and ultimately about 
climate change, we see decarbonization as one of the most 
profound transitions coming in the next couple of decades: 
one with material impacts on all parts of the economy. At the 
moment, the cost of carbon emissions has yet to be adequately 
reflected in company financial statements, but that cost is 
growing for all companies. More importantly, the transition 
to a less carbon-intensive economy will create opportunities 
for innovative companies across all sectors. The growth of 

renewable energy and electrification are mega-trends, but 
we’re also looking at companies that are simplifying their 
supply chains; changing business models to participate in 
a less-wasteful and more circular economy; and driving 
increased efficiencies across operations, building design, and 
resource consumption. The chart below highlights the potential 
for different actions across many parts of the economy 
to help achieve a net-zero carbon emissions objective.

When we talk with management teams of companies in 
our portfolios, we want to know – regardless of the part of 
the economy they are in – how they think about a few key 
questions:

• How will this transition impact their business?

• How they can better position themselves from a cost 
perspective or from a demand and innovation perspective?

• How they can capitalize on this massive trend?

We believe small-cap companies are in a unique position 
to take advantage of some of these trends because they’re 
often nimble enough to adapt to accelerating technological 

change. By contrast, large caps often have entrenched, 
monopolistic businesses, and we see them tending to look at 
ESG from a risk mitigation lens. Conversely, small caps tend 
to be innovative disruptors, which can set up sustainability as 
an alpha opportunity for those companies. Moreover, since 
small caps are often capital-constrained, they rely heavily on 
intangibles to drive disruption, innovation, and differentiation. 
Along with being more nimble, we see small caps as being more 
willing to work with different stakeholders and to pivot to create 
true value for all constituents. In this context, management 
teams with a long-term perspective are better-equipped to 
turn challenges and dynamic change into an opportunity.

Source: Modeling The Climate Crisis Action Plan; Energy Innovation, June 2020.

    

1 

 
MODELING THE CLIMATE CRISIS ACTION PLAN 
BY MEGAN MAHAJAN, ROBBIE ORVIS, AND SONIA AGGARWAL ● JUNE 2020 

The U.S. House Select Committee on the Climate Crisis, created in January 2019, was tasked with delivering detailed and ambit ious 
climate policy recommendations to Congress. In June 2020, these recommendations were released in Solving the Climate Crisis: The 
Congressional Action Plan for a Clean Energy Economy and a Healthy, Resilient, and Just America. Energy Innovation modeled a subset 
of the recommendations in the Energy Policy Simulator, finding the Climate Crisis Action Plan will lay the groundwork for net zero 
greenhouse gas emissions by 2050 while generating nearly $8 trillion in monetized health and climate benefits. 

 

www.energyinnovation.org 
98 Battery St. #202; San Francisco, CA 94111  

policy@energyinnovation.org 

Net US Greenhouse Gas Reductions by Policy

6000

5000

4000

3000

2000

1000

0

M
illi

on
 M

et
ric

 to
ns

 / 
Ye

ar

2018 2020 2025 2030 2035 2040 2045 2050

Agricultural Greenhouse Gas Reductions

Forest Policies

Building Retrofits

Building Efficiency Incentives

Building Electrification

Green Hydrogen Production  
for Transportation

Low Carbon Fuel Standard

Zero-Emission Vehicle Sales Standard

Industrial Waste Heat to Power and 
Combined Heat and Power Incentives

Materials Effiiciency and Reuse

Methane Measures

Industrial Performance Standards

Hydrofluorocarbon Phasedown

Green Hydrogen Production for Industry

Clean Energy and Carbon Capture 
and Storage Incentives

Energy Efficiency Resource Standard

Clean Electricity Standard and 
Increased Transmission

Business as Usual



Eagle Asset Management  |  7  

CHALLENGES of ESG analysis

This may have been controversial to say even a couple of 
years ago, but there is a growing awareness that the traditional 
divestment-based approach to ESG has fundamental flaws. 
They include:

• The available data is limited, with little standardization. It 
also often is backward-looking and rarely reflects industry 
biases or tendencies. 

• Ratings can provide very limited value, particularly for the 
small-cap universe. Reports from the non-profit Carbon 
Disclosure Project (CDP) cover 67.1% of the S&P 500 
Index, but only 4.4% of the Russell 2000® Index.

• A fixation on metrics has potential negative consequences. 
For example, a company can reduce its output of greenhouse 
gases by divesting part of its business without fundamentally 
changing the more general outcomes. In contrast, the Eagle 
Vermont team looks to invest in companies working toward a 
zero-carbon future. 

• Divestment has little economic impact. That’s because in 
a world awash with liquidity, companies that divest assets 
simply to unload a potential ESG problem on someone else 
can typically find capital elsewhere.

Martec's Law
Technology changes exponentially, but 
organizations change logarithmically.
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OUR INTEGRATED APPROACH TO ESG: Focus on engagement

Because we believe sustainability is a key driver of long-term 
alpha, ongoing engagement is core to our approach to working 
on ESG issues with the companies we own. The goal of this 
integrated engagement is to better understand how companies 
operate and to encourage long term-value creation. For the 
first part – understanding a company’s material issues and 
key business drivers – we use both financial modeling and 
the Sustainability Accounting Standards Board’s industry-
specific criteria for identifying sustainability information that 
is financially material to understanding how an organization 
creates enterprise value. From there, we define an ESG thesis 
that we validate over time using any information we can find 
and have regular and ongoing engagement with management 
teams on steps being taken to address the thesis. Ultimately, 
we believe that the manager-to-manager conversations 

we have with companies have meaningful impact. In those 
conversations, both sides have an aligned interest on value 
creation and in sustainably generating strong returns.

As you can see in the table on the next page, these  
conversations address a broad range of issues. For example, a 
plastics manufacturer we own is working with a major fast-food 
chain to build more recycling capacity into its production of cups 
and to make its business processes more circular. Particularly 
in small caps, we are looking at implementing these principles 
from an opportunity perspective as opposed to a risk-mitigation 
perspective. In the past, this kind of discussion was maybe a 
little more theoretical. Not anymore. Today, it’s material, it’s 
timely, and it’s a growing part of the small-cap opportunity set.
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ESG engagement in action
Examples from the Eagle Vermont portfolios

Company Market cap Industry Issues, challenges, opportunities, and responses

Business Process 
Outsourcing

$4.1 billion
IT  

Outsourcing

• Key issues: Diversity and inclusion (D&I)

• Gender discrimination lawsuit cast spotlight on lack of  diversity

• Immediate engagement with company executives

• Management recognition of problem and being open to change

• Initiation of strategy to improve diversity: New Chief Sustainability Officer, promotions, and disclosure 
of targeted metrics

• D&I a pillar of broader ESG strategy, focused on talent development among others

• CEO discretionary incentive compensation tied to ESG initiatives

• Ongoing engagement: Continued work on D&I

Service Provider 
for Non-Profits

$3.3 billion Software

• Key issues: Excessive management compensation, employee turnover, data breach

• Missed deadlines and high employee turnover

• Excessive executive compensation despite underperformance

• Pandemic response: Cut 401(k) match, shifted incentive compensation, and laid off employees

• “Pivot toward profitability”: Better alignment with incentive compensation structure

• Engagement with management resulted in disagreement

• We sold the stock

Consumer 
Packaging & 
Plastics

$8.5 billion Packaging

• Key issues: Manufacturing waste, carbon emissions

• Largest global plastics producer

• Acknowledgement of waste issues and commitment to change:

 Billion-dollar investment in recycling capacity

 Join Alliance to End Plastic Waste

• Commitment to increase recycled feed stock from 5 to 10% by 2025 (600 million lbs)

• Alignment with consumer packaged goods industry to achieve sustainability goals

• Explicit water, energy, and greenhouse gas reduction targets

• Ongoing engagement: Issue resolution critical to long-term value creation

Industrial Bearings 
Manufacturer

$5.4 billion Machinery

• Key issues: Efficiency, safety, corporate governance, and disclosure

• Strong operating history but ESG red flags

• Poor governance, limited board diversity, and excessive CEO pay

• Constructive dialogue with hesitant management

• Multiple conversations yield significant disclosure improvement

• Ongoing engagement: Executive compensation, governance, disclosure

Supply Chain 
Management

$5.3 billion Software

• Key Issues: Diversity, employee retention

• Long-time commitment to community involvement and educational engagement

• Formal corporate programs targeting education inequalities

• CEO outreach to employees during racial tension in 2020

• Investment in human capital driving high employee engagement

• Ongoing engagement: Emphasize that engagement and D&I initiatives drive value creation



Eagle Asset Management  |  9  

About Eagle Asset Management

Eagle Asset Management is built on the cornerstones of intelligence, 
experience, and conviction, driven by research and active portfolio 
managers. Our long-tenured investment teams manage a diverse suite 
of fundamental equity and fixed income strategies designed to meet the 
long-term goals of institutional and individual investors. Our teams have 
the autonomy to pursue investment decisions guided by their individual 
philosophies and strategies.

About Raymond James Investment Management

Raymond James Investment Management is a global asset management 
company that combines the exceptional insight and agility of individual 
investment teams with the strength and stability of a full-service firm. 
Together with our partner affiliates – Chartwell Investment Partners, 
ClariVest Asset Management, Cougar Global Investments, Eagle Asset 
Management, Reams Asset Management (a division of Scout Investments), 
and Scout Investments – we offer a range of investment strategies and 
asset classes, each with a focus on risk-adjusted returns and alpha 
generation. Raymond James Investment Management believes providing a 
lineup of seasoned, committed portfolio managers, spanning a wide range 
of disciplines and investing vehicles, is the best way to help investors seek 
their long-term financial goals.

Risk Information

Investing involves risk, including risk of loss. Diversification does not ensure a 
profit or guarantee against loss.

Investments in small-cap companies generally involve greater risks than investing 
in larger capitalization companies. Small-cap companies often have narrower 
commercial markets and more limited managerial and financial resources than 
larger, more established companies. As a result, their performance can be more 
volatile and they face greater risk of business failure, which could increase the 
volatility of a fund’s portfolio. Additionally, small-cap companies may have less 
market liquidity than larger companies.

Growth companies are expected to increase their earnings at a certain rate. When 
these expectations are not met, investors may punish the stocks excessively, even 
if earnings showed an absolute increase. Growth company stocks also typically 
lack the dividend yield that can cushion stock prices in market downturns.

Value investing is based on the potential for a company’s stock price to rise based 
upon anticipated changes in the market or within the company itself. Value stocks 
have historically been sensitive to economic cycles and investor sentiment that can 

affect volatility and risk.

ESG/Sustainable investing may incorporate criteria beyond traditional financial 
information into the investment selection process. This could result in investment 
performance deviating from other investment strategies or broad market 
benchmarks. Please review any offering or other informational material available 
for any investment or investment strategy that incorporates sustainable investing 
criteria, and consult your financial professional prior to investing. 

About the authors

Jason Wulff, CFA
Portfolio Co-Manager

Jason Wulff is Lead Portfolio Manager 
of the SMID Cap and SMID Cap Select 
strategies and Portfolio Co-Manager of 
the Small Cap Strategy at Eagle Asset 
Management.

Wulff joined Eagle in 2015 and has 
21 years of investment and financial 
industry experience. He earned his 
Chartered Financial Analyst designation 
in 2008 and has a Bachelor of Science 
in finance from New York University.

Sam Wells, CFA 
Vice President and Portfolio Specialist

Sam Wells was a vice president 
and portfolio specialist for Raymond 
James Investment Management 
until his passing in October 2022.
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Disclosures

Index or benchmark performance presented in this document does not reflect the deduction of advisory fees, transaction charges, and other expenses, which would reduce 
performance. Indexes are unmanaged. It is not possible to invest directly in an index. Any investor who attempts to mimic the performance of an index would incur fees and 
expenses which would reduce return.

The investment strategy will include only holdings deemed consistent with the applicable Environmental Social Governance (ESG) guidelines. As a result, the universe of 
investments available to the strategy will be more limited than strategies not applying such guidelines, which may cause it to perform differently than similar funds that do not 
have such a policy. 

This material is provided for informational purposes only and contains no investment advice or recommendations to buy, sell, or hold any specific securities. You should 
not interpret the statements in this material as investment, tax, legal, or financial planning advice. All investments involve risk, including the possible loss of principal. Past 
performance does not guarantee or indicate future results. There is no assurance the investment strategy will meet its investment objective.

This report may contain information obtained from third parties. Reproduction and distribution of third party content in any form is prohibited except with the prior written 
permission of the related third party. Third party content providers do not guarantee the accuracy, completeness, timeliness or availability of any information, and are 
not responsible for any errors or omissions (negligent or otherwise), regardless of the cause, or for the results obtained from the use of such content. THIRD PARTY 
CONTENT PROVIDERS GIVE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE OR USE. THIRD PARTY CONTENT PROVIDERS SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, EXEMPLARY, 
COMPENSATORY, PUNITIVE, SPECIAL, OR CONSEQUENTIAL DAMAGES, COSTS, EXPENSES, LEGAL FEES, OR LOSSES (INCLUDING LOST INCOME OR PROFITS AND 
OPPORTUNITY COSTS OR LOSSES CAUSED BY NEGLIGENCE) IN CONNECTION WITH ANY USE OF THEIR CONTENT. Statements of opinions and are not statements of 
fact or recommendations to purchase, hold or sell securities. They do not address the suitability of securities or the suitability of securities for investment purposes, and 
should not be relied on as investment advice.

This document and any investment to which this document relates is intended for the sole use of the persons to whom it is addressed, being persons who are Eligible 
Counterparties or Professional Clients as described in the EU Markets in Financial Instruments Directive (“MifID”) and the UK FCA Financial Conduct Authority rules or 
persons described in Articles 19(5) (Investment professionals) or 49(2) (High net worth companies, unincorporated associations, etc.) of The Financial Services and Markets 
Act 2000 (Financial Promotion) Order 2005 (as amended) or any other person to whom this promotion may lawfully be directed. It is not intended to be distributed or passed 
on, directly or indirectly, to any other class of persons and may not be relied upon by such persons and is therefore not intended for private individuals or those who would be 
classified as Retail Clients.

The views and opinions expressed are not necessarily those of the broker/dealer; or any affiliates. Nothing discussed or suggested should be construed as permission to 
supersede or circumvent any broker/dealer policies, procedures, rules, and guidelines.

Definitions

Alpha is a measure of the difference between a manager’s actual returns and its expected performance, given its level of risk as measured by Beta. A positive Alpha figure 
indicates the manager has performed better than its Beta would predict. A negative Alpha indicates the manager performed worse than expected based on its level of risk. 
Thus it is possible for a manager to outperform an index and still have a negative Alpha. In general, however, the higher the Alpha the better.

ESG refers to Environmental, Social, and Governance factors used in measuring the sustainability and societal impact of an investment in a company or business. 

Energy policy definitions

Source: The Energy Policy Simulator, an open-source policy analysis tool by Energy Innovation Policy & Climate, a non-partisan think tank based in San Francisco.

Agricultural greenhouse gas (GHG) reductions

The agricultural greenhouse gas reduction model is based on both the potential to abate non-carbon dioxide greenhouse gases from crop and rice lands as well as the 
maximum abatement potential for changes to intensive grazing and various feed practices by 2050.

Forest policies

The forest policy model assumes reforestation and restoration of 330 million acres of forest by 2040; reforestation of 40 to 50 million acres of federal and nonfederal land by 
2030; and enrollment of 1 million acres of private forestland in the U.S. Forest Service’s Forest Legacy Program and the Community Forest and Open Space Program by 2030. 

Building retrofits

The building retrofit model is based on the HOMES Act, as included in the Moving Forward Act (H.R. 2, Sections 33201 - 33207), which includes $1 billion per year from 
2021 through 2025. The model assumes $4,000 per retrofit for 250,000 homes each year, factors in an estimated cost per British thermal unit (BTU) energy saved to 
calculate the energy savings, and extends the program through 2050.
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Building efficiency incentives

Building efficiency-related models include rebates, tax credits, and incentives covering partial costs of residential heat pumps, improvements to commercial buildings, new 
homes designed to use less energy, as well as future efficiency improvements to save energy in federal buildings.

Building electrification

The building electrification model assumes there will be enough point-of-sale rebates to achieve 100% all-electric new buildings and appliances by 2035, and that local 
governments, states, and the federal government adopt building codes aimed at net-zero building emissions by 2035.

Green hydrogen production for transportation 

The green hydrogen production for transportation model assumes that 5% of new trucks sold by 2030 will be powered by hydrogen – a smaller percentage than electric 
trucks due to the expectation that hydrogen technologies are likely to take more time to commercialize. The model assumes a conversion from using steam to separate water 
into oxygen and hydrogen to using electricity for the separation, a process known as electrolysis.

Low carbon fuel standard

The low carbon fuel standard model is based on the California low carbon fuel standard, which applies to all vehicles except for aviation, because jet fuel is excluded, and 
requires a 20% reduction in in the carbon intensity of transportation fuels by 2030.

Zero-emission vehicle (ZEV) sales standard 

The zero-emission vehicle (ZEV) sales standard model assumes that sales of zero-emission vehicles ramp up for both light-duty and heavy-duty vehicles, reaching 50% of 
light-duty vehicles by 2030 and 30% of heavy-duty sales by 2030. It also assumes 100% of sales will involve zero-emission vehicles (either electric or hydrogen-fueled) 
starting in 2035 for light duty vehicles and 2040 for heavy-duty vehicles, resulting in net-zero emissions in both categories by 2050.

Industrial waste heat to power (WHP) and combined heat and power (CHP) incentives

The policy model assesses the potential impact of incentives included in the Renewable Energy Extension Act of 2019 and the Waste Heat to Power Investment Tax Credit 
Act of 2019 to expand the use of technologies that capture and use waste heat produced by existing industrial processes to produce electricity as well as cogeneration 
technologies to produce electricity and thermal energy at high efficiencies using a range of technologies and fuels.

Materials efficiency and reuse

The policy model considers a 10% demand reduction in iron, steel, and chemicals by 2050 as well as a 5% demand reduction in cement resulting from expanded product 
efficiency, recyclability, and reuse to cut product demand across a range of industries.

Methane measures

The methane policy model considers the maximum potential for abatement of methane from the oil and gas sector, as projected by the U.S. Environmental Protection 
Agency (EPA), by 2030 and continues the maximum abatement through 2050. Decreased natural gas use due to other policies would be expected to lead to additional 
emissions reductions totaling an estimated annual reduction of nearly 360 million metric tons in 2050.

Industrial performance standards

The model considers the potential impact of full fuel switching from fossil fuels to the use of electrification and hydrogen in industry by 2050; switching hydrogen production 
to electrolysis to extract hydrogen from water; and industrial energy efficiency improvements projected to vary in their impacts across a range of industries.

Hydrofluorocarbon (HFC) phasedown

The hydrofluorocarbon (HFC) phasedown model considers the potential impact of a schedule to phase down the use of HFCs by more than 80% over a 30-year period, 
resulting in a projected avoidance of more than 80 billion metric tons of carbon dioxide-equivalent emissions by 2050 – avoiding up to 0.5° Celsius of global warming by the 
end of the century, according to the EPA.

Green hydrogen production for industry

The model assesses the potential impacts of fully shifting hydrogen production to use electrolysis to separate hydrogen from water by using electricity to produce zero-
carbon “green” hydrogen. In contrast, in the United States today and projected through 2050, roughly 95% of hydrogen is produced using natural gas and only 5% is 
produced via electrolysis. 

Clean energy and carbon capture storage (CCS) incentives 

The model assumes the Clean Energy Standard Act of 2019 taking effect in 2022, with the growth of the use of clean energy reaching 100% in 2040. A separate model 
looks at the full potential of the use of carbon capture and storage (CCS) tax credits authorized under the GREEN Act of 2020 to reduce releases of carbon dioxide.
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Energy efficiency resource standard 

The American Energy Efficiency Act of 2019 specifies targets for electricity and natural gas savings through 2035, then requires successive standards to be set according 
to “the maximum achievable level of cost-effective energy efficiency potential.” The policy model used a U.S. Department of Energy analysis of state-level electric energy 
efficiency potential to implement the cost-effective electric energy efficiency potential in 2035 through the improvement in the energy efficiency of new building components. 
The Energy Policy Simulator assumes the same percentage improvement in efficiency across components of all fuel types, principally electricity and natural gas. 

Clean electricity standard and increased transmission

In addition to the growth of clean electricity under the clean energy standard, the model assumes better utilization of the existing transmission system and the addition of 
new transmission as a 30% growth of transmission capacity. 

The S&P 500® Index measures change in stock market conditions based on the average performance of 500 widely held common stocks. It is a market-weighted index 
calculated on a total return basis with dividend reinvested. The S&P 500® represents approximately 75% of the investable U.S. equity market.

The Russell 2000® Index measures the performance of the 2,000 smallest companies in the Russell 3000® Index, which represents approximately 10% of the total market 
capitalization of the Russell 3000® Index.

Frank Russell Company (Russell) is the source and owner of the trademarks, service marks and copyrights related to the Russell Indexes. Russell® is a trademark of Frank 
Russell Company. Neither Russell nor its licensors accept any liability for any errors or omissions in the Russell Indexes and/or Russell ratings or underlying data, and no 
party may rely on any Russell Indexes and/or Russell ratings and/or underlying data contained in this communication. No further distribution of Russell Data is permitted 
without Russell’s express written consent. Russell does not promote, sponsor, or endorse the content of this communication.


