
Some, like Don Durm, Vice President of 

Supply Chain Solutions at PLM Trailer 

Leasing, argue that easing regulations could 

be good for the cold storage industry. The 

problem with the California regulation, Durm 

says, was that it was too optimistic about the 

pace of innovation. “If you really looked at 

what the manufacturers produce right now, 

even for the state of California, they probably 

couldn’t keep up with all the mandates. It lets 

innovation catch up and push forward.” 

Meanwhile, industry observers say opera-

tors remain committed to a zero-emission 

future, with or without the leadership of 

California.

“Operators are driving decarbonization 

because the technology works and delivers 

results,” says Michael Lowe, CEO, Sunswap, a 

United Kingdom-based manufacturer of bat-

tery and solar-powered transport refrigeration 

units. “In markets like the UK and Europe, 

the industry is solving this challenge indepen-

dently rather than waiting for regulation.”

Bill Maddox, Senior Manager, Product 

Management at Carrier Transicold, says the 

company’s customers are still interested in 

zero emission, but their motivations are dif-

ferent. Some see the value and the opportunity 

of zero emissions, because it’s part of their 

sustainability goals. Others are interested, 

Maddox says, because it can make them more 

profitable.

“I don’t think it’s going away, and I don’t 

think it’s a dying thing,” observes Durm. “I 

don’t think people are going to [say] we’re not 

doing this anymore.”

Regulation vs. Innovation

The decarbonization effort is ripe for 

industry-led innovation, says Lowe. “There 

are some potential signs that we could see a 

registration scheme [in the United Kingdom], 

as in how many TRUs we have in the fleet, for 

example. That’s not regulation. That’s literally 

understanding how many there are in the 

United Kingdom.”

Indeed, regulation continues to play an 

important role in decarbonization in some 

parts of the world. But innovation is driving 

the decarbonization effort forward in many 

A movement to rid the roads of carbon-based refrigerated 

transportation continues, even as some of the regulatory 

steam driving it has, at least for now, evaporated. 

By Gina Veazey

INNOVATION VS. OVER REGULATION  
IN THE DRIVE TO DECARBONIZE

T
he U.S. state of California has led the world 

in driving decarbonization in refrigerated 

transportation. Most recently, its policies drew 

the ire of federal regulators and politicians who 

tapped the brakes on the state’s plan to quickly transition 

transportation refrigeration units (TRUs) operating in the 

state to Zero-Emission TRUs (ZE-TRUs).
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markets, even in the absence of regulatory 

pressure and government support.

Electric Truck Sales

Global sales of medium- and heavy-duty elec-

tric trucks increased by nearly 80% in 2024, 

according to the International Energy Agency. 

In China, which represents more than 

80% of 2024 global electric truck sales, a 

combination of incentives, stringent emission 

standards and declining battery prices are 

driving sales. 

Although ZEV adoption is slower in Europe 

and the United States, there are some signs 

of growth there too. In Europe, electric truck 

sales grew substantially in some countries, 

despite a lack of incentives, says the IEA. Sales 

grew in 2024 in Denmark, Germany, Italy, and 

the United Kingdom, but declined in France 

and the Netherlands.

In the United States, the number of elec-

tric trucks sold in 2024 exceeded the total 

number sold from 2015 to 2022. A tax credit 

of as much as $40,000, grants, and invest-

ments in charging infrastructure drove sales, 

says the IEA.

Cost of Entry

The cost of entry is high for zero-emission 

technologies. In battery electric vehicles 

(BEVs), the battery may represent as much as 

half the total cost of the truck today, but this 

is expected to change. By 2030, the IEA says 

the cost of these batteries may fall by as much 

as 35%. 

“The reason FMCG retailers and fleet 

owners speak with Sunswap is sustainability 

– they want to replace their diesel fleets,” 

says Lowe. “But what’s compelling is that 

zero-emission technologies actually reduce 

operating costs. That combination of envi-

ronmental impact and financial performance 

is crucial to meet sustainability goals and 

improve margins.”

While ZEV technologies have not yet 

reached total cost of ownership (TCO) parity 

with their ICE counterparts, the IEA antici-

pates that the TCO of battery electric trucks 

will be “more competitive than diesel trucks” 

in China and the European Union by 2030. 

The IEA also forecasts that TCO parity will 

soon follow in the United States, where emis-

sions standards will effectively increase the 

cost of operating diesel trucks. 

Meanwhile, the cost of a ZE-TRU alone 

can be as much as two-times the cost of a 

traditional diesel unit today, says Durm. He 

points to the leasing model as a sound strategy 

for ZE-TRUs or ZEVs, particularly while 

the industry is coalescing around specific 

technologies and while needed standards are 

in development. “They don’t have to make the 

initial investment, they just make a monthly 

payment,” adds Durm.

 China        Europe        United States        Rest of world

Attribution: IEA (2025), Global EV Outlook 2025, IEA, Paris  

https://www.iea.org/reports/global-ev-outlook-2025, Licence: CC BY 4.0
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In 2021, the California Air Resources 

Board (CARB) took aim at the typically 

small internal combustion engines 

powering Transport Refrigeration 

Units (TRU). Among other initiatives, 

it proposed to require TRU owners 

to transition at least 15% of TRUs to 

ZE-TRUs by December 31, 2023 – and 

to continue the transition in the same 

proportion in following years. 

The U.S. EPA ultimately declined 

to authorize this part of the CARB 

amendments, putting one of Califor-

nia’s most controversial regulations on 

hold.

In North America, an estimated 

one in seven (15%) straight trucks 

and trailers on the road use a TRU to 

maintain the temperature of freight. 

Most TRUs are powered by a small 

diesel engine.

While greenhouse gas (GHG) emis-

sions from a single TRU may be negli-

gible, the full effect of TRU emissions 

is substantial. GHG emissions are a big 

concern in and around yards where 

many trucks sit at idle, waiting to be 

loaded or unloaded. CARB says these 

yards are predominantly in disadvan-

taged areas.

Moreover, TRU engines produce 

PM2.5, the smallest particulate matter, 

which can travel deep into the lungs 

and potentially enter the bloodstream.

In addition to California, 10 states 

have adopted some or all of CARB’s 

heavy-duty vehicle regulations. 

Together, the 11 states account for 

25.4% of new heavy-duty vehicle regis-

trations in the United States.

California Greening
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Global freight transportation overall, 

including by trucks, planes, ships 

and trains, accounts for 8% of global 

greenhouse gas emissions, rising to 

11% when warehouses and ports are 

included, according to the Interna-

tional Energy Agency. 

Although a smaller proportion of 

freight is moved over a shorter distance 

by truck than by maritime freight, 

trucks contribute a far greater share of 

greenhouse gas emissions. They can 

emit more than 100 times the CO2 

of ships carrying the same amount of 

freight the same distance, according 

to the MIT Sustainable Supply Chains 

Initiative. 

The Last Mile for Freight

A Better Fit

All over the world, electrification is proving 

to be a better fit for certain use cases, sug-

gesting that parity may be achieved sooner by 

some segments before it is achieved overall. 

Routes with some combination of lower daily 

mileage, lower speeds, and predictability are 

proving easier to electrify. 

While owners of heavy-duty delivery trucks 

with high-mileage routes (which increases the 

potential for a cost benefit) are also exploring 

electrification in higher proportions, over-

the-road heavy-duty trucks face distinct 

challenges. “They’re just constantly moving 

and doing different things. They’re never on 

a dedicated route or commodity,” observes 

Maddox. 

These trucks could be hauling bananas at 

55° F one week and premium ice cream at -20° 

F the next, Maddox says, or making runs from 

Florida to California, then California to Idaho. 

“Just keep moving, that’s how they’re efficient 

with their freight and that’s part of the chal-

lenge,” says Maddox. “Having that built-out 

infrastructure is fundamental because this 

technology could be anywhere – so if you can 

be agnostic on infrastructure, that is where 

you’ve got a key solution.”

“The other side is the world of Walmarts 

or Syscos, and they go from the distribution 

center to the stores. They are coming back to 

the same place, so they could have the oppor-

tunity to utilize charging at a base location,” 

says Maddox.

Lack of Charging Infrastructure

Today, electric fleet owners and operators 

often install depot chargers, allowing the fleet 

to charge overnight. The promise of electri-

fication could extend to more segments with 

greater access to public or opportunity HDV 

charging stations. 

Although charging stations with equipment 

dedicated to heavy-duty vehicles are lacking, 

especially compared to traditional fueling 

stations, progress is being made to improve 

charging infrastructure. The IEA, using a 

model that takes policy commitments into 

account, projects the global number of HDV 

truck charging points to increase from about 

300 thousand in 2024 to more than 3 million 

by 2030. 

In the United States, the lack of charging 

infrastructure presents a significant limita-

tion for electric heavy-duty trucks. In January, 

the U.S. Department of  Energy (DOE)  

announced a $68 million investment to 

design, develop, and demonstrate innovative 

electric vehicle (EV) charging sites near key 

ports, distribution hubs, and major corridors. 

The projects aim to accelerate access to large-

scale public EV charging infrastructure for 

medium- and heavy-duty EVs.

Each of the DOE-funded projects target 

large-scale, replicable, high-power charging 

installations to serve medium-and heavy-

duty electric fleets with tens of hundreds of 

vehicles. They are focused on high-capacity 

charging infrastructure to serve medium-and 

heavy-duty electric trucks for long-haul use 

cases (more than 500 miles per day) along 

major corridors and rural regions where grid 

capacity is limited. The vision is for continued 

innovation to drive expansion of the charging 

infrastructure as technology costs decline and 

momentum grows for medium- and heavy-

duty electrification.

Need for Cultural Change

The move to ZE-TRUs and ZEVs isn’t just 

about the equipment. Operators will play a 

large role in making the transition a smooth 

one. 

Most TRUs are powered by internal com-

bustion engines today, giving operators access 

to an enormous amount of energy stored in 

fuel tanks, says Maddox. “It covers a lot of 

sins,” he says, like leaving doors open while 

making a delivery or loading warm product 

and using the TRU to cool it enroute. 

“You’ve always got enough fuel to get you 

where you need to go [with an internal com-

bustion engine],” says Maddox. “When you 

go to a zero-emission solution, now we’ve got 

more finite power available. We just have to be 

smarter about how we use it.”  

GINA VEAZEY is a writer and editor who 

specializes in business topics.

EMAIL: gina@veazeymedia.com 
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