Coming Soon! A Warehouse Near You

Changes Following on the Heels of Zero-Emission Logistics

Daniel Flaming, Anthony W. Orlando, Fernando Gaytan, Juan De Lara, and Sophie Pennetier

Diesel exhaust is bad for people’s health. It degrades neighborhoods near warehouses and
accelerates global warming. Conventional diesel trucks are free riders on the air we share. Diesel
fuel provides only 6.5 percent of their propulsive power. The rest comes from the air, which
provides 14.5 times more combustion fuel than the petroleum in their tanks.' After combustion,
the exhaust is released back into the air as carbon dioxide, nitrogen, nitrogen oxides, nitrated

hydrocarbons, and particulate matter.

The California Air Resources Board (CARB) and South Coast Air Quality Management District
(AQMD) have issued rules that will help catalyze a rapid transition to clean truck propulsion
technology. Since the beginning of this year, CARB is requiring all new drayage trucks entering
seaports and intermodal railyards have zero emissions.’ Diesel trucks that that were registered with
the state before the end of 2023 can remain in operation until 2035. The AQMD has made
warehouses accountable for emissions from trucks delivering cargo to and from warehouses in the
four-county air quality district.

The ripple effects from these clean-air initiatives are altering land use, road use, electricity
infrastructure, jobs, and community health. If we see these changes coming and intelligently
nudge them in the right direction, rather than letting things take their own course, the ripple
effects can build environmental justice and environmentally safe communities and livelihoods.
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Unsold diesel trucks, photo credit: Economic Roundtable




High-income communities are the biggest consumers of imported consumer goods made by low-
wage foreign workers. The warehouses that send the goods to them are often located in
communities of color and offer inadequate wages to the local residents who they employ. The
harmful side eftects on public health from the diesel trucks that move the goods fall
disproportionately on disadvantaged communities near warehouses. There is fundamental
environmental and economic inequity between the neighborhoods that do the heavy lifting of the
logistics system and the neighborhoods that consume the goods.

Heavy-duty electric trucks using battery power eliminate these problems because they carry all of
the energy that propels them onboard and they use energy twice as efficiently as diesel trucks.”
Because they carry all their energy in batteries, rather than drawing most of it from air, the
distance that electric trucks can travel before recharging is currently shorter than the distance that
diesel trucks can travel before refueling.

The physics of propelling heavy-duty trucks without harming the environment is one cause of
change. Other causes are obsolescence of warehouses, combined with an abundant supply of new
construction in the Inland Empire (San Bernardino and Riverside Counties), and high tarifts
intended to discourage U.S. purchases of products manufactured in China, which account for 48
percent of the goods imported through the San Pedro Bay Ports.”

Warehouse Sites

Currently available heavy-duty electric trucks are capable of meeting the basic performance
requirements for short-range drayage operations, roughly up to 175 miles between charges. Actual
mileage for current models may be less on routes that require climbing grades or when hot
weather increases the use of air conditioning.” The California Air Resources Board has
documented strong year-over year improvement in battery technology,’ but their current mileage
does not reach the level of diesel-powered trucks, which are now obsolete.

The current shorter range of electric heavy trucks is projected to shift some warehouse operations
closer to urbanized areas to preserve logistics profits. The current routes that move consumer
goods 60 miles to low-cost warehouses in San Bernardino County, then drive the same goods
another 60 miles in the opposite direction to homes in Pacific Palisades, San Marino and Newport
Beach, or other logistics destinations, will be less profitable.® This likely outcome means that new
adaptive uses will need to be found for outlying obsolete warehouses as the logistics industry
moves toward the next generation of "just-in-time" inventory systems.

Warehouses have a history of relocating to keep costs down and accommodate the changing
needs of urban economies. Throughout the twentieth century, for instance, many warehouses
near city centers were abandoned as metropolitan areas sprawled outward and distribution
destinations shifted to the suburbs and exurbs. This out-migration left behind large buildings that
remained vacant for decades—in neighborhoods like the Arts District, adjacent to Downtown Los
Angeles—until a new wave of capital finally swept in to repurpose the properties for retail, office
and residential uses.



In the coming years, higher trucking costs and more automation, resulting in less need for a job-
hungry labor force, are projected to create new incentives to open smaller fulfillment centers
closer to the urban population (these are often called the last-mile sites). Some outlying
warehouses with up to 1,000,000 square feet under one roof are projected to remain vacant,
create a new market for adaptive reuse.’

Warehouse developers overbuilt during the pandemic boom. There are 30 million square feet of
completely vacant warehouse space in the Inland Empire. Fifty-five percent of the vacancies are
in newer warehouses — built since 2010."” These newer vacant warehouse have an average of over
400,000 square feet of space, nearly twice as big as older warehouses.

Some of these short-term vacancies from over-development are likely an omen of permanent
restructuring coming to the logistics industry. For example, Amazon’s hub system already
integrates large distribution centers that provide a consolidation function (what used to be called
break-bulk) with smaller neighborhood or last-mile centers that are close to consumers. The need
to minimize heavy electric truck mileage is projected to shift more of the work of reorganizing,
storing and distributing consumer goods from warehouses in the Inland Empire to coastal storage
and delivery centers.

Adaptive Reuse

Warehouses are overrepresented in disadvantaged communities throughout California. In a
society where affordable housing is already in short supply, warehouses often expand without
restriction and in some cases they even cause the demolition of affordable housing.'" California
needs better warehouse designs that benefit the surrounding communities more and are capable of
easily evolving to other uses as logistics demand shifts.

Over half a million cubic feet of concrete are used to build a 400,000 square foot warehouse. "
Over 7.4 million pounds of carbon dioxide have already been released into the atmosphere in
manufacturing the concrete used to build the warehouse.'* The 30 million square feet of vacant
warehouses in the Inland Empire represent over 556 million pounds of carbon dioxide that has
accelerated global warming. New adaptive uses for unneeded warehouses will prevent the
environmental cost of building these warehouses from going to waste.

The severe shortage of homes means that the biggest demand is for housing. Some older
warehouses have already been converted into lofts. The middle of roofs over newer hulking
empty warehouses could be cut away to create large open-air courtyards surrounded by homes,
with the remaining roof covered in solar panels.”” Conservation tillage and planting trees with
high life-long carbon capture could make the courtyards eligible for carbon credits. The proceeds
could help make some of the homes aftordable for low-income workers.

There is also a shortage of living-wage jobs in the Inland Empire. The median annual wage for
warehouse workers in these counties is only $28,900 a year.'® Furthermore, warehouses provide



only one job for every 9,148 square feet of built space. In contrast, if warehouses are adapted for
durable manufacturing industries such as medal fabrication, there will be one job for 758 square
feet of space.'” Metal fabrication workers earn an average of $66,924 a year."

Metal fabrication has a comparatively strong foothold in the Inland Empire," and would produce
only half as much on-site greenhouse gas emissions per job as warehouses, however, based on
dated information, the life-cycle emissions per job from metal fabrication would be almost three
times greater than from warehouses after taking into account the impacts from off-site generation
of the electricity that is used.”
electricity.

These trade-offs underscore the importance of generating clean

The idea of converting warehouses to data centers has superficial appeal but the downsides are
that the centers require an abundant supply of inexpensive electricity, which is not available, and
produce very few jobs. A data center requires large capital investments for a massive array of
computer servers but typically provides only five to thirty permanent jobs.”'

Communities can insist on a more balanced use of space and land. Warehouses and delivery
centers can be designed to be converted to affordable housing or high-value manufacturing once
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their useful life is over. Community benefits can include rooftop gardens, solar panels to feed into
micro grids and safe pathways for active transportation.

New Warehouses

The continuing growth of e-commerce is making efficient last-mile deliveries and proximity to
affluent hilly and coastal neighborhoods in Los Angeles and Orange Counties, where deliveries
are concentrated, more important. Proximity is projected to result in higher land costs that will be
partially offset by shorter truck trips. Automated systems like conveyor belts, robotic picking arms
and robotic forklifts are projected to make new warehouses reliant on fewer workers.

Warehouse employment is projected to decline in the Inland Empire and partially shift to fewer
workers, more of them higher skilled, in new, more automated warehouses in Los Angeles and
Orange Counties.

Trucking Companies

Trucks from all over the United States haul cargo out of the ports, but 44 percent of the
companies are located around the ports. Electric truck dealers and fleet operators have identified
delays in obtaining electric power for charging stations as the most serious obstacle for deploying
electric trucks. There is a mismatch between the multi-year timeline that is typical for upgrading
the utility infrastructure and the rapid deployment of electric trucks required by the California Air
Resources Board. Fleet operators report being told by utilities that it will take two years to obtain
electric power for their charging stations.”

Diesel trucks typically remain in operation for 12 years and then are replaced. However, this life
cycle may be extended by trucking companies that are reluctant to adopt a new technology. This
reluctance and extended years of operation for older diesel trucks may become a necessity if
electric power for recharging battery-powered trucks is not available for trucking companies.

If an adequate supply of clean electric is available, it is projected to give first-mover advantages in
the regional logistics network to local trucking companies that are early adopters of battery
electric trucks. This is projected to enable early adopters to establish strong company recognition
for zero-emission goods movement and build service loyalty before other less innovative trucking
companies follow in their steps.

Electric Infrastructure

Charging stations for battery-electric trucks represent growth for electric utilities. The locations
where there will be demand for electrical power to charge trucks are already known based on
where truck companies and large warehouses are located. Charging stations will be needed at all
of these sites, and both trucking companies and warehouses are clustered in specific areas.

Southern California Edison, the Los Angeles Department of Water and Power and other
municipal utility districts must become proactive in identifying the system requirements for
providing power for electric trucks and move expeditiously to build the necessary distribution



infrastructure in advance of the oncoming wave of commercial applications for electrical service
upgrades. Utility districts will be a bottleneck unless they act proactively to build the electrical
distribution infrastructure required to support clean trucking.

High-road jobs for workers hired from local communities can be one of the benefits from
upgrading the electric utility system. Additionally, adopting community-led infrastructure designs
can support longer-term plans for ensuring the resilience of crucial emergency services, schools,
hospitals, public transit, and other community needs besides logistics.

Generating Local Clean Electricity

The South Coast Air Quality Management District requires warehouses to reduce and offset the
emissions created by the trucks that deliver cargo to their sites.” Diesel trucks have the second
highest greenhouse gas emissions per ton-mile of any mode to cargo movement, exceeded only
by cargo aircraft. Their high greenhouse gas emissions and wide deployment make them a
significant contributor to climate change.” One of the ways warehouses can reduce carbon
emissions is by installing onsite solar panel systems.

A typical warehouse roof provides a good landscape for operating a solar power system. Not only
does it have ample square footage to support a large array of solar panels, but it is also high
enough oft the ground that shade usually is not a problem. Further, most warehouse roofs are well
pitched for catching the sun’s rays throughout the day.

A warehouse solar power system can be up to several megawatts in size, depending on the size of
the roof and the amount of electricity the facility needs for on-site operations and recharging
electric trucks. Green electricity generation can both reduce warehouse emissions and support
decentralized micro grids that increase community energy resilience.

Jobs

Warehouses employ eight percent of Inland Empire workers, a share that is eight times greater
than the average for California.” This over-dependence on a low-wage industry with heavy,
uncompensated impacts on the road system and the environment is the result of a pattern and
practice of government land use regulation that disproportionately burdens communities of color.
Low-wage workers who become involuntary part-time workers or lose their jobs will pay yet
another price for these discriminatory policies.

Jobs lost in warehouses are projected to be offset by jobs created by electrification. One job is
created for every $111,512 spent on the electrical infrastructure required to recharge electric
trucks and transmit electricity generated by solar panels. Electrical construction jobs are growing
and have strong multiplier impacts in the supplier chain as well as the consumer sector. Every ten

jobs in electrical construction create seven additional jobs in other industries.

Workers who build the electric utility infrastructure are largely employed to build distribution
systems. This includes electrical power line installers, construction laborers, and construction



equipment operators. Workers who install wiring and electrical equipment at trucking companies
and warehouses are largely electricians and electrician helpers who assist them.”

The electricity sector provides living wage jobs. The average hourly wage for frontline electrical
construction workers in the Inland Empire is $35 an hour.”

Electrical industries in the Inland Empire have had stronger growth than the overall labor market.
From 2013 to 2023 the average annual comparative changes have been:*

e 13 percent in the payroll for electrical industries

e 7 percent in the payroll for all industries

e 9 percent in employment in electrical industries

e 3 percent in employment in all industries

The above average growth rate in electrical industries in the Inland Empire is evidence that
despite the projected loss of warehouse jobs, there are offsetting benefits from electrification.

Woarehouse workers who want jobs in electrical construction will need to have strong
mathematical abilities, knowledge about building construction, mechanical systems, and technical
plans, and manual skills for tasks such as threading wire through conduit and installing electrical
components.” Ten specific skills in which upgrade training is likely to be needed are:

1. Operations Analysis

2. Repairing
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Installation

Equipment Maintenance
Troubleshooting
Equipment Selection
Materials Management
Systems Analysis

o

. Complex Problem Solving
10. Mathematics

The International Brotherhood of Electrical Workers Union has apprenticeship programs for
training workers who want to become electricians and join the union. The minimum
requirements include having a high school education with one year of algebra, achieving a
qualifying score on the aptitude test and being drug free.”

Tariffs on Chinese Imports

The United States is attempting to revive and protect manufacturing jobs and businesses by
eliminating the “the People’s Republic of China’s unfair technology transfer-related policies and
practices that continue to burden U.S. commerce and harm American workers and businesses.”*
Tarifts of 25 percent and higher are being imposed on batteries, solar panels, critical minerals,
electric vehicles, steel and aluminum products, ship-to-shore cranes, semiconductors, syringes and

needles, medical gloves, and facemasks.

The higher cost to buy these products from Chinese manufacturers is projected to reduce the
volume of imports. Products made in China currently account for almost half of the cargo that
comes into the San Pedro Bay Ports.” Shrinking the flow of these imports is projected to have
cascading impacts on the logistics system. Less cargo to move is projected to result in less
employment for longshore workers, truck drivers and warehouse workers.

Reduced warehouse activity is projected to increase the amount of vacant and underutilized space
in less-competitive Inland Empire warehouses.

Reshoring the manufacturing of cranes used in the ports to unload cargo from ships can help
safeguard U.S. security and longshore jobs. The security issue arises from evidence of espionage
devices built into terminal cranes made in China.” The cities of Los Angeles and Long Beach
own the ports, but their primary function is to unload products made by foreign companies from
ships owned by foreign companies at port terminals leased by foreign companies.®

Well-paid longshore jobs are the primary domestic benefits provided by the ports, aside from the
stream of consumer goods. At least a dozen independent studies have concluded that automation
does not increase productivity and may not offset the capital costs of automation.” There are
significant operational challenges for automated terminals including a shortage of needed
capabilities in the labor force, poor data, siloed operations, and difficulty handling exceptions to
routine cargo flows. In practice, automated ports have been found to be less productive than their



conventional counterparts.”” The attraction of automation for terminal operators appears to be
avoiding the necessity of dealing with the longshore workers” union.

Improved Health in Neighborhoods near Trucking Corridors and Warehouses

There are 365,000 apartment buildings and houses located within 2,000 feet of a large warehouse
in the Los Angeles region. Working-poor Latinx families make up a disproportionate share of
these residents. Because of diesel truck emissions, they make more frequent visits to emergency
rooms, have higher rates of asthma and heart disease, and even more premature deaths than other

. . . 38
residents in the region.

Zero-emission electric trucks are projected to reduce the public harm caused by drayage on truck
corridors from the ports to the Inland Empire and in neighborhoods near warehouses.”

Carbon Pricing

Holding warehouses and trucking companies accountable for reducing and ending the
environmental and human costs of diesel emissions could be part of a solution to the climate crisis.
This would mean that carbon taxes to offset the adverse impacts of fossil fuels would be collected
from fuel suppliers. The cost for products and services would include the environmental and
public costs of the carbon energy they use.

This could mean fewer trucks are on the road, less traftic congestion, and fewer purchases of
plastic items that last days in the home and centuries in landfills.

Paying the environmental cost of making and shipping the things we buy, as well as the
environmental cost of discarding them, could encourage us to use things more than once, repair
things rather than replace them, give old items to friends or charitable groups, start a compost bin
in our yard, drive less, work at home more, install solar panels on our roofs, and reduce the
amount of energy we use in our homes.* Locally made products and food would have a
competitive advantage when we shop.

In addition to regulatory curbs on pollution, the use of carbon pricing to internalize social and
environmental costs could be applied to things like infrastructure. For example, public funding is
used to build transportation infrastructure that carries truck, rail, sea, and aircraft traffic. A carbon
tax could be applied to offset the environmental load created by users of this infrastructure.

Environmental Preservation

Warehouses in the Inland Empire are typically built on greenfield sites, that is, open land that is
home to native plant and animal species. The environmental impact reports for building
warehouses on these sites have documented the environmental degradation that will occur but
asserted that the new warehouse jobs are an over-riding benefit that justifies the environmental
harm. Warehouse jobs have also been cited as the overriding benefit that justifies locating warehouses
close to developed areas and displacing residents from affordable housing.



Homes that would be demolished for the Airport Gateway Project. Photo credit: Economic Roundtable.

For example, the Airport Gateway Project is a plan to convert a 678-acre residential and mixed-
use area north of San Bernardino International Airport into 9.2 million-square feet of warehouse
and industrial space. The draft environmental impact report identifies the following 29 issues:
Aesthetics, Agriculture and Forestry Resources, Air Quality, Biological Resources, Cultural
Resources, Cumulative Eftects, Drainage/Absorption, Energy, Flood Plain/Flooding,
Geology/Soils, Greenhouse Gas Emissions, Growth Inducement, Hazards and Hazardous
Materials, Hydrology/Water Quality, Land Use/Planning, Mandatory Findings of Significance,
Mineral Resources, Noise, Population/Housing, Public Services, Recreation,
Schools/Universities, Septic System, Sewer Capacity, Solid Waste, Transportation, Tribal
Cultural Resources, Ultilities/Service Systems, Vegetation, Wetland/Riparian, and Wildfire. "'

One of the impacts would be demolishing the affordable housing occupied by 2,471 residents in
the neighborhood where the warehouses would be built. The cities that want to implement the
project assert that the human and environmental costs of the project are less important than the
expansively described benefits:

“A thriving concentration of commercial, industrial, and office-based businesses engaged in
manufacturing, logistics, and technology, and more. The new area will potentially provide thousands
of jobs to residents and introduce new food, entertainment, and hotel options to the community.”**

The plan “on pause”* because of community opposition, but the officials who advocated the plan
still hold office and have stated that they “will continue to pursue infrastructure opportunities that
benefit the region.”* If the project comes back to life and the new warehouse space is built, it is
projected to compound the likely oversupply of warehouse space in the Inland Empire.
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Adapting obsolete warehouses in the Inland Empire for new uses that provide needed housing
and manufacturing jobs can help preserve the natural environment, prevent additional harm to
public health and community livability, and curtail the growth of greenhouse gas emissions.

Summary of Changes

Clean trucks and zero-emission logistics are projected to be catalysts that lead to locating
warehouses and distribution centers closer to the homes of consumers, resulting in more vacant
warehouses in the Inland Empire. This will create an adaptive reuse challenge for preventing the
environmental cost of building these warehouses from going to waste by repurposing them for
residential and manufacturing uses.

Warehouse employment is projected to decline in the Inland Empire as some warehouses become
obsolete. Some jobs are projected to shift to new, more automated warehouses in Los Angeles and
Orange Counties. These dislocations could lead better-informed government agencies and
neighborhood groups to insist on a more balanced use of space and land, and on design
requirements for new warehouses and delivery centers that make them adaptable for affordable
housing or high-value manufacturing once their useful life is over.

If there 1s an adequate supply of clean electric power for recharging electric trucks, it can give
first-mover advantages in the regional logistics network to local trucking companies that are early
adopters of battery electric trucks. Insufficient electric power could compel trucking companies to
extend the working life of aging diesel trucks.

Charging stations for battery-electric trucks represent growth for electric utilities, but they will be
a bottleneck unless they act proactively to build the electrical distribution infrastructure required
to support clean trucking.

A typical warehouse roof provides a good landscape for operating a solar power system. Green
electricity generation can both reduce warehouse emissions and support decentralized micro grids
that increase community energy resilience.

Jobs lost in warehouses are projected to be offset by jobs created by electrification. This includes
electrical power line installers, electrical equipment installers, construction laborers, and
construction equipment operators. Local governments in the Inland Empire will need to develop
job training programs and economic development strategies to open new career opportunities for
their residents.

Tariffs on imports from China are projected to have cascading impacts on the logistics system
because of reduced imports. Less cargo will mean less employment for longshore workers, truck
drivers and warehouse workers. Reduced warehouse activity is projected to increase the amount
of vacant and underutilized space in less-competitive Inland Empire warehouses.
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Zero-emission electric trucks are projected to reduce the harm to public health caused by drayage
on truck corridors from the ports to the Inland Empire and in neighborhoods near warehouses.

Asking warehouses and trucking companies to pay the environmental and human costs of diesel
emissions can be part of a monetary solution to the climate crisis. This means that the cost for
products and services would include the environmental and public costs of the carbon energy they
use.

Reducing or ending the construction of new warehouses in the Inland Empire can help preserve

the natural environment, prevent additional harm to public health and community livability, and
curtail the growth of greenhouse gas emissions.
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