SUMMIT ISSUE 18

FARING ON ADOPTION

Andrea Savio
2022-2023 Steers Research Fellow
Georgetown University

AFIRE 2025

Investing in energy-efficient technologies and infrastructure
is increasingly portrayed as a major driver of market value for
commercial real estate properties. Despite a long-standing debate,
assessing the value that US commercial real estate operators attach
to energy efficiency is still elusive.

On top of the baseline value of energy efficiency, an overlooked
aspect is that when the demand for green energy sources spikes,
the demand for brown sources drops, which makes brown sources
relatively cheaper and more attractive economically over time.

How can we quantify these second-order effects on the relative
value of green vs. brown energy sources?

THE RESEARCH

A recent academic paper* proposes the first steps to tackle this
question, benchmarking the paths of adoption of energy efficiency
in commercial real estate to those in the manufacturing sector—a
natural benchmark given that both sectors faced a push to convert
to green energy sources over the last two decades.

To assess the potential second-order effects of changes in the
demand for green sources on the economic viability of brown
sources, the paper employs newly available data collected from a set
of US sources on the split of usage of renewable sources and carbon
fossil energy sources by sector and over time.

The paper develops a statistical model called a “UCTT multivariate
diffusion model” to examine and compare the diffusion of coal, gas,
and biomass as sources of the energy used in the US commercial real
estate and manufacturing sectors over time. This model assesses
the dynamics of adoption of each energy source and the direct and
indirect effects across energy sources and sectors.

Exhibit 1 reports the raw data and modeled paths of energy-source
adoption across sectors over the last two decades.

In the US commercial real estate sector, the path to green energy
transition is strong —biomass adoption, in particular, grows at
sustained rates. At the same time, the higher efficiency and lower
demand for competing brown sources (gas and coal) makes them
relatively more cost-effective over time, which acts as a counteracting
force to the path of transition to green sources.
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For manufacturing, the higher viability of natural gas has crowded
out the adoption of green sources over the last decade, leading to a
flat or even declining path of adoption for green sources that has no
parallel in commercial real estate.

Ultimately, the existing data and predictive model suggest a
sustained adoption of green sources in US commercial real estate
largely because of the lack of a crowding out effect, which instead
is strong in manufacturing.

EXHIBIT 1: OBSERVED AND MODEL-PREDICTED TIME SERIES OF ENERGY
CONSUMPTION FOR ELECTRICITY GENERATION AND USEFUL THERMAL OUTPUT
OF COAL, GAS, AND BIOMASS IN THE US COMMERCIAL REAL ESTATE AND

MANUFACTURING SECTORS (2003-21)
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WHAT DO WE CONCLUDE FROM THIS RESEARCH?

Subsidizing green energy sources makes brown sources relatively
cheaper, which pulls the break rather than accelerating the race
toward sustainability and energy efficiency. Policies and programs
that support the adoption of renewable energy sources cannot be
effective unless they consider this quantitatively important and
unintended counter-effect.

EXCERPT: MODELING ENERGY TRANSITION IN
US COMMERCIAL REAL ESTATE: A DIFFUSION
COMPARISON WITH THE INDUSTRIAL SECTOR

Savio, Andrea. 2023. “Modeling Energy Transition in US
Commercial Real Estate: A Diffusion Comparison with the
Industrial Sector” Engineering Proceedings 39, no. 1: 15. https://
doi.org/10.3390/engproc2023039015

An extensive structural transformation in energy systems is
denoted by the term energy transition. This transition is often
referred to as the decarbonization of the energy sector and aims
to shift the system to renewable energy technologies (RETs),
implying a change from centralized to decentralized energy
production.! According to the International Renewable Energy
Agency,? the use of appropriate technology and regulations in
all sectors, including real estate, may potentially reduce carbon
emissions from the energy sector by 90%. In recent years, many
studies have been conducted on the causal relationships between
green energy consumption and economic growth in the US,3
emphasizing how institutional and political policies have impacted
on the diffusion of US renewable energy and the decrease in fossil
fuels.* In this context, the US commercial real estate industry has
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made significant strides in energy efficiency’ and sustainability®
using green energy sources. Many policies and initiatives have
been put in place to encourage and facilitate the adoption of
more environmentally friendly practices in this sector.” In this
context, the Energy Performance of Buildings Directive requires
all new real estate construction beginning after 2021 to adhere
to the “virtually zero-energy buildings” standard in order to
combat the property industry’s GHG emissions’ slow decline.?
Incentives, technological advancements, and cost reductions all
contribute to reducing barriers that hinder renewable energy
development,’ paving the way to continue expanding the use of
green energy in the future.'” Energy efficiency and sustainability
are becoming increasingly valued in the commercial sector not
only for the environmental benefit aspects but also for investing
in energy-efficient technologies, and infrastructure is becoming a
sliding door for constructors and property managers to increase
the market value of their properties.'!

Based on these premises, this project aims to analyze in depth
how the energy transition path is developing in the commercial
real estate sector. This study compares this green energy
diffusion scenario with the one of another exemplary and
significant US sector, the industrial one, focusing on examining
the relationships between renewable and carbon fossil energy
diffusion. Energy policies for the commercial and industrial
sectors in the US are similar in many ways, as both sectors are
subject to the same national- and state-level policies regarding
energy efficiency and sustainability.'> However, the specifics
of these policies and regulations may differ based on several
factors, such as the scale, energy intensity, and operational
differences between the two sectors.'?

In the literature, diffusion models have been extremely valuable
for defining and forecasting the development of an energy source,
considering it as a technology that must be accepted in a market.!
This well-established area of study' allows for analysis of the
temporal dynamics of energy sources in order to comprehend
the intricate dynamics of energy systems. Understanding how
products or technologies compete or collaborate is essential for
describing the trend of diffusion processes. Depending on the
situation, the presence of competition can act both as a barrier
to the growth of the innovation under consideration and as a
stimulus for its development.'s From this perspective, this project
studies and compares commercial and industrial sectors’ energy
transitions in order to comprehend the intricate dynamics of
energy systems through a refinement of the UCTT multivariate
diffusion model presented in Forecasting.'” This paper examines
the temporal diffusion of coal, gas, and biomass in the two
sectors to identify peculiarities, similarities, and differences
that characterize each energy system since the development and
diffusion among different sectors can play a role in establishing
technological innovation systems.'®

View the full presentation: https:/www.mdpi.com/2673-
4591/39/1/15#B6-engproc-39-00015
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