The U.S. HVAC Industry in May 2025: Navigating
Transformation, Regulatory Shifts, and Supply Chain Realities

1. Executive Summary

As of May 2025, the U.S. Heating, Ventilation, and Air Conditioning (HVAC) industry is
navigating a period of profound transformation, shaped by a confluence of stringent
regulatory mandates, rapid technological advancements, persistent supply chain
pressures, and evolving economic conditions. Key trends dominating the landscape
include an intensified focus on energy efficiency and sustainability, the accelerated
adoption of smart technologies (Al/loT), a heightened emphasis on indoor air quality
(IAQ), and the industry-wide transition to A2L (low Global Warming Potential - GWP)
refrigerants. These shifts are occurring against a backdrop of significant regulatory
changes, notably the Environmental Protection Agency's (EPA) American Innovation
and Manufacturing (AIM) Act dictating refrigerant transitions, and new tariff policies
introduced in April 2025 that are impacting component costs and sourcing strategies.’

This complex environment presents distinct challenges and opportunities for all
stakeholders. Contractors face an urgent need for retraining on new technologies and
refrigerants amidst an ongoing skilled labor shortage.® Distribution and supply
companies are grappling with inventory management for both old and new product
lines, price volatility, and logistical hurdles.' Manufacturers are heavily investing in
research and development (R&D) to comply with new standards while managing
fluctuating input costs and realigning supply chains." The industry is witnessing a
"perfect storm" where multiple significant changes are occurring simultaneously,
demanding unprecedented adaptability.

Rising costs for materials, new technologies, and tariffs are leading to increased
equipment prices, with estimates suggesting new systems could be 10-30% more
expensive.? While manufacturers and distributors will attempt to pass these on,
consumer and commercial capacity to absorb these increases is a critical variable,
potentially leading to project deferrals or a stronger shift towards repair and
maintenance over replacement.?

Predicting operational and supply chain delays for the next 3 to 9 months from May
2025 indicates continued challenges. The 3-month outlook (June-August 2025) is
likely to see persistent lead times for critical components like semiconductors and
A2L-specific parts, exacerbated by peak seasonal demand and the initial rollout of
new A2L systems.” Over the 6-month horizon (September-November 2025), some A2L
refrigerant production constraints may ease, but underlying component shortages



and the impact of tariff policy adjustments (post-90-day pause) will be key factors."
By the 9-month mark (December 2025 - February 2026), A2L system supply chains
should be more stable, though global logistics and material cost volatility will remain.
The end of the grace period for selling pre-2025 R-410A equipment will also influence
market dynamics.? The stability and predictability of these forecasts are heavily
contingent on evolving tariff policies and the successful scaling of new refrigerant and
component production.

2. The HVAC Landscape - May 2025

The HVAC industry in May 2025 is characterized by a dynamic interplay of market
trends, regulatory upheavals, and economic undercurrents that are collectively
reshaping its future. Understanding these elements is crucial for all participants
seeking to navigate this transformative period successfully.

2.1 Prevailing Market Trends: A Quadruple Focus

Four dominant trends are steering the direction of the HVAC industry: an unwavering
commitment to energy efficiency and sustainability, the pervasive integration of smart
technologies, a sustained focus on indoor air quality, and the fundamental shift
towards low-GWP refrigerants.

e Energy Efficiency & Sustainability: The demand for HVAC systems that
minimize energy consumption and environmental impact has transitioned from a
niche interest to a primary market driver.’ This is fueled by a combination of rising
utility costs, growing environmental consciousness among consumers and
businesses, and increasingly stringent government regulations.” Technologies
such as heat pumps, Variable Refrigerant Flow (VRF) systems, and solutions
integrating with renewable energy sources like solar are gaining significant
traction.” For instance, the market for high-efficiency air conditioning systems is
expanding due to their lower electricity consumption and long-term cost savings.®
This trend is not merely about incremental improvements but reflects a
fundamental reevaluation of how buildings are heated, cooled, and ventilated with
sustainability as a core tenet.

e Smart Technology Adoption (Al/loT): The integration of Artificial Intelligence
(Al) and the Internet of Things (IoT) into HVAC systems is rapidly accelerating.®
Smart thermostats, intelligent zoning systems, sensors for IAQ monitoring, and
Al-powered predictive maintenance platforms are becoming increasingly
common.® These technologies offer tangible benefits, including enhanced user
comfort, significant energy savings through optimized performance, and greater
convenience via remote monitoring and control.? For businesses, smart systems



can lead to substantial operational efficiencies, with predictive analytics reducing
downtime and optimizing system performance.® The global smart HVAC control
market is projected for substantial growth, potentially reaching USD25.5 billion by
2032.°

e Indoor Air Quality (IAQ) Emphasis: The COVID-19 pandemic significantly
amplified awareness of the importance of IAQ, and this concern continues to be a
major influencer of consumer and commercial behavior in 2025.° There is
heightened demand for advanced air purification technologies, improved
ventilation systems, UV-C germicidal irradiation, and real-time IAQ monitoring
solutions.” Manufacturers are responding by incorporating air purification
features directly into HVAC components like air handling units.® This focus on IAQ
represents a significant value-added opportunity for HVAC businesses, allowing
them to offer solutions that promote healthier indoor environments.

e The Shift to Low-GWP Refrigerants: A pivotal change underway is the
industry-wide transition away from high-GWP hydrofluorocarbon (HFC)
refrigerants, such as R-410A, towards alternatives with lower environmental
impact, primarily A2L refrigerants like R-32 and R-454B.? This transition,
mandated by regulations like the EPA's AIM Act, is not merely a product
substitution but a fundamental shift impacting equipment design, safety
protocols, technician training, and overall system costs.* This move is part of a
global effort to reduce greenhouse gas emissions and combat climate change.”

These four trends are not operating in isolation; they are deeply interconnected.
Smart technology, for example, is a critical enabler for maximizing energy efficiency
and monitoring IAQ.° The development of systems compatible with new low-GWP
refrigerants is inherently tied to the broader sustainability goals.” This
interconnectedness means that solutions are becoming more holistic and integrated,
requiring a more sophisticated approach from manufacturers in terms of product
development and from contractors in terms of system design and installation.
Furthermore, what might have been considered a "green premium" a few years
ago—paying extra for environmentally friendly features—is rapidly becoming a "green
necessity." Regulatory mandates are elevating the baseline for HVAC products, making
sustainability and efficiency core requirements rather than optional add-ons.?
Companies that fail to meet these new standards will find themselves at a significant
competitive disadvantage.

2.2 The Regulatory Revolution: Reshaping the Industry

A wave of new regulations is profoundly reshaping the HVAC landscape in 2025,
imposing new requirements on manufacturers, distributors, and contractors, and



influencing product design, costs, and market availability.

Refrigerant Transition Mandates (EPA's AIM Act): The most impactful
regulatory change is the EPA's implementation of the AIM Act, which mandates a
significant phasedown of HFCs. Effective January 1, 2025, new residential and
light commercial air conditioners and heat pumps manufactured or imported into
the U.S. can no longer use R-410A and must utilize refrigerants with a GWP of 700
or less.? This has led manufacturers to cease production of R-410A-based
systems for the new equipment market.? The primary replacements are A2L
refrigerants such as R-454B and R-32.? A one-year grace period allows for the
sale and installation of systems manufactured with R-410A before 2025, until
January 1, 2026.?

A2L Safety Standards & System Design Changes: A2L refrigerants are
classified as "mildly flammable" (ASHRAE safety classification A2L).” This
characteristic necessitates changes in HVAC system design and safety protocols.
New equipment designed for A2L refrigerants incorporates enhanced safety
features, such as onboard refrigerant leak detection sensors and automatic
system shut-off mechanisms to mitigate potential risks.” These safety
enhancements, while crucial, contribute to the increased cost of new HVAC
systems and require specialized training for technicians regarding proper
handling and installation procedures."

Stricter Energy Efficiency Standards (SEER2, HSPF2): The Department of
Energy (DOE) has implemented updated testing procedures for measuring HVAC
system efficiency, resulting in new metrics: SEER2 (Seasonal Energy Efficiency
Ratio 2) and HSPF2 (Heating Seasonal Performance Factor 2)." These new
standards are designed to provide a more accurate representation of real-world
energy performance. This regulatory push compels manufacturers to develop and
produce more energy-efficient equipment, which often involves more advanced
and, consequently, more expensive components and designs.’

Impact of Tariffs: Adding another layer of complexity and cost, the U.S.
government enacted significant tariff policy shifts in April 2025." These include a
10% baseline tariff on nearly all imported goods and substantially higher,
fluctuating tariffs on imports from specific countries, notably China, which faces
rates up to 125% on certain goods.® Tariffs also include a targeted 25% on steel
and aluminum products, critical raw materials for HVAC manufacturing.' Given the
industry's reliance on global supply chains, particularly China, for components
like compressors, motors, control boards, and specialized electronics, these
tariffs are directly increasing the cost of these items and creating significant
pricing uncertainty throughout the supply chain.’



The confluence of these regulatory changes creates a compounding cost impact. The
transition to new refrigerants, the incorporation of A2L safety features, and adherence
to higher energy efficiency standards each inherently add to the manufacturing cost
of HVAC systems.” Tariffs then act as a multiplier on these already elevated costs for
components and raw materials." Beyond the direct financial burden, the regulatory
environment is also characterized by a degree of uncertainty. For example, the 90-day
pause on the implementation of certain country-specific tariffs (excluding China)
creates ambiguity about future policy.® Similarly, the rollout of new A2L-compliant
equipment has raised concerns about potential initial shortages as manufacturers
ramp up production and distributors adjust inventory.* This uncertainty poses
significant planning challenges for all stakeholders, from manufacturers forecasting
demand to contractors bidding on projects.

2.3 Market Size, Growth, and Economic Undercurrents

Despite the challenges, the HVAC market is projected for continued growth, driven by
fundamental needs and technological advancements, though economic conditions
are introducing nuances to demand patterns.

e Overall Market Valuation & Growth: The global HVAC market was valued at
approximately USD310.6 billion in 2024 and is expected to grow to USD328.1
billion in 2025. Projections indicate a continued expansion to USD545.4 billion by
2034, reflecting a compound annual growth rate (CAGR) of 5.8%.°
o The U.S. residential HVAC market, valued at USD15.4 billion in 2024, is forecast

to reach USD31.4 billion by 2034, with a robust CAGR of 7.5%.”'

o The U.S. commercial HVAC market is estimated at USD45.47 billion in 2025
and is anticipated to grow to USD69.32 billion by 2030, at a CAGR of 8.8%.%
The U.S. commercial market alone is expected to surpass USD35 billion in
2025.%

e Growth Drivers: Several factors underpin this growth, including ongoing
construction activity in residential and commercial sectors, the increasing need
for energy-efficient solutions to combat rising energy costs and climate change,
the adoption of smart HVAC technologies for enhanced control and optimization,
a heightened focus on IAQ, and government incentives promoting the uptake of
sustainable systems.? The expansion of the urban population is also a significant
driver.

e Economic Pressures & Demand Shifts: While the long-term growth outlook is
positive, current economic pressures are influencing consumer and business
behavior. There is a noticeable shift in demand away from new installations
towards repairs and maintenance services as some customers seek to extend the



life of their existing systems due to increased equipment costs and economic
uncertainty.® HVAC repair spending in the U.S. is projected to exceed USD10
billion annually by 2025.° Furthermore, approximately 34% of consumers surveyed
have reported delaying essential home services, including HVAC work, due to
economic strain.? This suggests a bifurcated market response: those with the
financial capacity are investing in premium, efficient, and smart systems, driven
by long-term savings and sustainability goals, while those facing economic
constraints are prioritizing repairs and deferring major upgrades.

e Equipment Shipment Trends: HVAC equipment shipments showed a significant
rebound in March 2025, with a 20% month-over-month increase, reaching a
seven-month high.* This follows typical seasonal patterns but also indicates a
recovery from declines seen through late 2023. However, the market remains
subject to volatility influenced by economic conditions and supply chain factors.

The regulatory push for new refrigerants, combined with an aging HVAC infrastructure
(the replacement and retrofit segment leads the market with a 55% share in 2024 %),
creates a "forced upgrade" dynamic. Even if some consumers prefer to repair older
R-410A systems, the increasing cost and diminishing availability of this refrigerant
over time will inevitably steer them towards new, compliant A2L systems when major
failures occur.” This transition, while potentially reluctant for some due to higher
upfront costs, will sustain demand for new equipment in the long run.

Table 1: Key HVAC Market Trends & Regulatory Shifts - May 2025

Trend/Regulatory
Shift

Description

Key Drivers

Primary Impact

Energy
Efficiency/Sustainabili

ty

Increased demand
for systems reducing
energy use and
environmental impact
(e.g., heat pumps,
VRF).

Rising utility costs,
environmental
awareness,

regulations *

New product
development, shift in
consumer
preference, potential
for cost savings

Smart Technology
(Al/10T)

Growing adoption of
smart thermostats,
predictive
maintenance,
Al-driven
optimization.

Demand for comfort,
energy savings,

operational efficiency
3

Enhanced system
performance, new
service opportunities,
data generation




Indoor Air Quality
(IAQ)

Heightened focus on
air purification,
ventilation, and IAQ
monitoring.

Health concerns
(post-pandemic

legacy), pollution ©

Demand for
specialized
equipment,
value-added services

A2L Refrigerant
Transition

Mandated phase-out
of R-410A in new
equipment; shift to
low-GWP A2Ls (R-32,
R-454B).

EPA regulations (AIM
Act), environmental

goals 2

Major equipment

redesign, new safety
standards, increased
costs, training needs

Stricter Efficiency

Implementation of

DOE mandates '

More efficient,

Standards SEER2/HSPF2 for potentially more
more accurate expensive equipment
real-world
performance
measurement.
Tariffs New tariffs (April U.S. trade policy ' Increased component

2025) on imported
goods, especially
from China, and on
steel/aluminum.

and equipment costs,
supply chain
adjustments, price
uncertainty

Table 2: HVAC Market Size & Growth Projections (2025 Onwards)

Market Segment

2024/2025 Value
(USD Billions)

Projected CAGR
(Period)

Key Growth Drivers

Global HVAC Market

$310.6 (2024 E),
$328.1 (2025 E) ©

5.8% (2025-2034) ©

Energy efficiency,
sustainability, smart
tech, urbanization,

IAQ ¢

U.S. Residential HVAC

$15.4 (2024 E) ¥’

7.5% (2024-2034) %'

Energy efficiency,
sustainability, smart
home integration,
IAQ, replacement of

aging systems '

U.S. Commercial
HVAC

$45.47 (2025 E) %

8.8% (2025-2030) %

Office construction,
loT/green tech




adoption, retrofitting
aging infrastructure,
IAQ focus %

E = Estimated

3. Navigating the New Normal: Implications for Key Stakeholders

The transformative shifts in the HVAC industry present unique sets of challenges and
opportunities for contractors, distribution and supply companies, and manufacturers.
Each group must adapt its strategies and operations to thrive in this new environment.

3.1 Contractors: The Front Line of Change

HVAC contractors are at the forefront of implementing new technologies and adhering
to new regulations, making their adaptation critical to the industry's evolution.

Skills Gap & Training Imperative: The transition to A2L refrigerants, the
proliferation of smart HVAC technologies, and the growing demand for
sophisticated IAQ solutions necessitate a significant upskilling of the workforce.”
Contractors must invest heavily in training programs to ensure their technicians
can safely handle mildly flammable A2L refrigerants, correctly install and
commission complex smart systems, and effectively address IAQ concerns. This
need for advanced skills exacerbates the existing technician shortage, which is
projected to be between 110,000 and 225,000 by 2025.% Martin Hoover, ACCA
Board of Directors chair, emphasized the priority of getting teams proficient with
A2Ls to avoid future liability issues.*

Managing Rising Costs: Contractors are directly impacted by the increasing
costs of equipment and components, driven by new technologies, regulatory
compliance, and tariffs.? This requires them to adjust their quoting and bidding
strategies, potentially shortening quote validity periods (e.g., to 7-15 days) and
incorporating clauses to account for supplier-driven price adjustments to protect
margins.®

Adapting to New Technologies: Beyond skills, contractors must invest in new
tools and equipment specifically designed for A2L refrigerants.” Furthermore,
adopting modern software solutions for field service management, customer
relationship management (CRM), scheduling, and job tracking is becoming
essential for improving operational efficiency and staying competitive.”
Evolving Consumer Expectations: Today's consumers are more informed, often
researching HVAC solutions online before contacting a professional.* They are
increasingly demanding, with heightened expectations for IAQ, energy efficiency,




and system reliability.” This necessitates a shift towards a more consultative sales
approach, where contractors educate customers on the benefits and complexities
of new systems and offer tiered solutions to meet varying needs and budgets.’

e Cybersecurity for Smart Systems: As contractors install more
internet-connected smart HVAC systems, they bear a degree of responsibility for
ensuring these systems are secure from cyber threats, adding another layer of
complexity to their service offerings.™

The role of the contractor is evolving from a simple installer or repairer to that of a
trusted advisor and risk mitigator. They must effectively educate consumers about the
nuances of new refrigerant technologies, the benefits of smart systems, the
importance of IAQ, and the associated costs, all while ensuring installations meet new
safety standards and mitigate potential liabilities.? This shift means that contractors
who excel in communication, transparency, and demonstrating expertise with these
new complexities will gain a significant competitive advantage. Consequently, a
widening gap is likely to emerge between contractors who proactively invest in
training, tools, and business model adaptation, and those who lag. The latter group
may struggle to compete, potentially leading to market consolidation, as highlighted
by industry observations that around 20% of HVAC contractors fail annually even in
less turbulent times.® As Talbot Gee, CEO of HARDI, noted, contractors who master
the new technologies can expect "disproportional growth opportunity,” while
unprepared ones face "a very, very challenging 2025"."

3.2 Distribution & Supply Companies: The Crucial Intermediary

HVAC distributors and supply companies play a pivotal role in the value chain, and
they too face considerable pressures in the current market.

¢ Inventory Management & Price Volatility: Distributors must navigate highly
volatile pricing for equipment and components due to tariffs and the introduction
of new technologies.' This uncertainty makes inventory planning challenging.
Some larger distributors are reportedly stockpiling inventory in anticipation of
further price increases after the 90-day tariff pause ends, a strategy that could
tighten availability for smaller contractors with less purchasing power or
warehousing capacity.’ This creates a "dual inventory" burden, as distributors
must manage stock for both outgoing R-410A systems and parts (to service
existing units and sell remaining pre-2025 manufactured stock) and incoming
A2L-compliant systems and components. This increases complexity and ties up
significant capital.

e Refrigerant Availability & Management: A key challenge is managing the
supply of both R-410A (for servicing existing systems) and the new A2L



refrigerants (R-454B, R-32). There are concerns about potential shortages of new
refrigerants like R-454B as demand ramps up and manufacturers scale
production.* Hudson Technologies acknowledged that market demand for new
low-GWP refrigerants was initially exceeding production capacity, though they
anticipate a balance by the latter part of the 2025 cooling season.™

e Sourcing Challenges: In response to tariffs, particularly on Chinese goods, and
general supply chain vulnerabilities, distributors are under pressure to diversify
their supplier base for critical components and equipment to ensure continuity
and mitigate cost impacts.'

e Logistical Complexities: Ongoing global logistical issues, including port
congestion (with ships reportedly waiting over 90 hours at some U.S. ports),
shortages of freight drivers, and increased shipping costs, continue to affect lead
times and the overall cost of goods.’

e Supporting Contractor Needs: Distributors are crucial in providing training,
technical information, and support to their contractor customers regarding new
products, regulatory changes, and installation best practices for A2L systems.

Distributors are effectively acting as shock absorbers in the supply chain, caught
between manufacturer price increases and supply inconsistencies on one side, and
contractor demands for stable pricing and ready availability on the other. Their ability
to manage these pressures through strategic purchasing, robust inventory systems,
and strong supplier relationships is critical. However, this capacity has limits,
especially for smaller distributors who may lack the leverage or financial resources of
their larger counterparts. The current environment demands exceptional agility and
foresight from these intermediaries.

3.3 Manufacturers: Innovating Under Pressure

HVAC manufacturers are at the epicenter of the industry's transformation, tasked with
developing and producing new compliant technologies while navigating a complex
operational and economic landscape.

e Retooling & R&D for New Standards: Manufacturers are making substantial
investments in R&D and retooling their production lines to design and produce
HVAC systems that comply with A2L refrigerant mandates, incorporate necessary
safety features, and meet higher energy efficiency standards (SEER2/HSPF2).?
Simultaneously, there is a continued focus on integrating Al/loT capabilities for
smart operation and developing advanced IAQ solutions to meet market demand.®

e Managing Input Cost Volatility: Manufacturers face significant volatility in the
cost of essential raw materials such as copper, aluminum, and steel %, as well as
critical components like semiconductors, which remain in tight supply.’ Tariffs on



imported components and materials further exacerbate these cost pressures.’
e Supply Chain Realignment: The imposition of tariffs and geopolitical
uncertainties are compelling manufacturers to reassess and realign their supply
chains. This includes efforts to diversify sourcing away from heavily tariffed
regions like China for critical components and exploring options for domestic
reshoring or nearshoring." However, establishing new supply lines or bringing
manufacturing back to the U.S. is a slow, capital-intensive process that doesn't
necessarily guarantee lower costs.' Strategic sourcing has thus become a core
competency, as critical as R&D, for ensuring production continuity and

competitive pricing.

e Production Challenges: The rollout of entirely new product lines compliant with
A2L standards can present initial production challenges, including potential
"kinks" in manufacturing processes and early reliability issues that need to be
addressed.” Ensuring adequate production capacity for new refrigerants and the
specialized components required for A2L systems is also a key focus.™

e Pricing Strategy: Manufacturers must carefully balance the increased costs of
R&D, retooling, materials, and components with the need to remain competitive
and mindful of consumer affordability. This has led to multiple rounds of price
increases from major manufacturers in early 2025, with further hikes anticipated.’

While the regulatory and economic pressures are immense, they also serve as a
powerful catalyst for innovation. Manufacturers who can quickly and effectively
develop reliable, energy-efficient, and smart A2L-compliant systems that offer
tangible benefits to end-users (such as superior IAQ or lower operating costs) will be
well-positioned to gain a significant market advantage.® The current environment
favors those who can not only meet minimum compliance but also innovate beyond it,
delivering enhanced value in a rapidly evolving market.

Table 3: Impact Analysis for HVAC Stakeholders - May 2025

Stakeholder Group

Key Challenges

Key Opportunities

Contractors

Skills gap & A2L/smart tech
training %; Technician shortage
% Rising equipment costs &
quoting pressure % New tool
investment “; Liability with
new tech *

Specialization in
A2L/smart/IAQ systems;
Value-added services (e.g.,
IAQ consultations, predictive
maintenance) *; Enhanced
operational efficiency via




software

Distribution & Supply Cos.

Inventory management (dual
systems, A2L availability) *;
Price volatility & tariff impacts
' Sourcing diversification ;
Logistical complexities & lead
times °

Strategic partnerships with
manufacturers; Providing
crucial training & support to
contractors; Developing
expertise in new refrigerant
logistics; Potential for
increased margins on new
tech

Manufacturers

R&D and retooling for

A2L /efficiency standards %
Input cost volatility (materials,
components, tariffs) ''; Supply
chain realignment &
diversification '; Production

ramp-up for new lines '

Innovation leadership in
efficient/smart/A2L systems &
Gaining market share with
reliable new products;
Developing resilient supply
chains as a competitive edge;
Justifying value of higher-cost
systems !

4. Supply Chain Integrity and Projected Delays (3-6-9 Month

Outlook)

The integrity of the HVAC supply chain remains a critical concern in May 2025, with

multiple factors contributing to potential bottlenecks and delays. Understanding these
pressures is essential for forecasting operational impacts in the coming months.

4.1 Analysis of Current Bottlenecks (as of May 2025)
Several persistent and newly emerged issues are straining the HVAC supply chain:

e Tariffs: The April 2025 tariff policy, imposing a 10% baseline tariff on most
imported goods and significantly higher duties on products from China (up to
125%) and on steel and aluminum (25%), is a major disruptor.’ Since many critical
HVAC components—such as compressors, motors, electronic controls, and even
raw materials—are sourced globally, particularly from China, these tariffs directly
inflate costs and introduce considerable uncertainty into sourcing strategies.
Specific component price impacts due to tariffs are substantial, with estimates
suggesting increases of over 40% for compressors and inducer/blower motors,
over 30% for circuit boards and controls, and over 25% for copper tubing and
aluminum coils, solely attributable to tariffs."” This cascading effect means that a
delay or cost increase in a single imported component can halt entire HVAC unit
production lines, amplifying the impact on finished goods.



e Raw Material & Component Availability:

o Semiconductors: The global shortage of semiconductors continues to affect
the production of smart HVAC systems, electronic controls, and other
advanced features.” The semiconductor industry has been operating at over
95% capacity since 2020, with limited new supply coming online quickly.*

o Metals: The prices of essential metals like copper, aluminum, and steel, while
subject to fluctuations, have remained elevated, contributing to higher
equipment manufacturing costs.’

o A2L Refrigerant Production/Components: As the industry transitions to A2L
refrigerants, there are initial challenges. Market demand for these new
low-GWP refrigerants is currently exceeding production volumes, although
additional capacity is expected to balance supply and demand by the latter
part of the 2025 cooling season.'® There have also been reports of challenges
related to the manufacturing of cylinders and valves specifically designed for
A2L refrigerants.’® Potential shortages of specific A2L refrigerants like R-454B
have been noted as a concern.*

e Logistics & Transportation: Global logistics networks remain under pressure.
Port congestion persists, with some U.S. ports experiencing significant delays for
ships awaiting berthing (over 90 hours in some cases).” Shortages of freight
drivers, an aging workforce in trucking, and increased shipping costs further
complicate the timely and cost-effective movement of goods.” Geopolitical
events, such as the Red Sea crisis that began in late 2023, have forced cargo
ships to take longer, more expensive detours around Africa, impacting delivery
times for components and finished products.*

e Labor Shortages in Manufacturing & Logistics: Beyond technicians, shortages
of skilled labor in manufacturing facilities and throughout the logistics chain (e.g.,
warehouse staff, port workers) can slow down production and impede the flow of
goods.’

e Geopolitical Instability & Climate Events: Ongoing U.S.-China trade tensions
and the Russia-Ukraine conflict continue to create an unstable global trade
environment.* Furthermore, the increasing frequency and severity of extreme
weather events due to climate change (e.g., Hurricane Helene in 2024, which
disrupted numerous manufacturers) can cause localized but significant supply
chain disruptions.® The high tariffs on Chinese goods are also likely driving
complex strategies to circumvent these duties, such as transshipment or
accelerating manufacturing shifts to other countries, which can introduce their
own temporary disruptions and quality control issues.®

4.2 Equipment & Component Pricing Forecast (Next 3-9 Months)



Given the prevailing supply chain challenges and regulatory cost additions, HVAC
equipment and component pricing is expected to remain on an upward trajectory in
the short to medium term.

e Continued Upward Pressure on New Systems: Prices for new HVAC systems
are anticipated to stay elevated and may experience further increases over the
next 3 to 9 months. This is due to the cumulative impact of tariffs absorbing into
the cost structure, the inherent expense of new A2L refrigerant technology and
associated safety features, and persistent shortages and high costs of raw
materials and critical components.? Estimates consistently point to overall price
increases for new systems in the range of 10% to 30% compared to their
predecessors.’

e R-410A Refrigerant Costs: The cost of R-410A refrigerant for servicing existing
HVAC systems is likely to continue its upward trend. As production of R-410A is
phased down in accordance with AIM Act regulations, its availability will decrease,
leading to tighter supply and consequently higher prices for service and
recharging.” For example, pricing for certain HFCs, which was under USD6 per
pound in Q1 2025, reportedly increased to over USD6 per pound after the first
quarter.”®

e Manufacturer Price Hikes: Several major HVAC manufacturers, including Carrier,
Trane, Lennox, Daikin, and Rheem, announced price increases ranging from
approximately 6% to 10% in March and April 2025, with some implementing
multiple increases within the first and second quarters." Further price increases
are anticipated from manufacturers heading into the third and fourth quarters of
2025 as they fully absorb and pass on rising costs.' Even if some specific
underlying cost pressures, like a particular raw material, were to ease, overall
HVAC equipment prices are unlikely to see significant decreases in the near
future. This is because many of the cost additions are structural, stemming from
the new A2L technology, enhanced safety features, and higher efficiency
standards, which represent permanent changes in product design and
manufacturing.?

It is also important to note that pricing impacts may not be uniform. Regional
variations could occur based on factors such as proximity to ports, local labor costs,
specific distributor agreements, and the particular mix of domestically produced
versus imported components in specific equipment models.’

4.3 Anticipated Delays: Predictive Assessment (3-6-9 Months from May 2025)

Based on the current state of the supply chain and market dynamics, the following



operational delays are anticipated:
e 3-Month Outlook (June - August 2025):

@)

Equipment/Components: This period, coinciding with peak cooling season
demand, is likely to see continued longer lead times for specific critical
components, particularly semiconductors, A2L-specific parts (e.g., sensors,
specialized valves), and compressors sourced from tariff-affected regions.’
There is a moderate to high risk of spot shortages for newly launched
A2L-compliant HVAC systems as manufacturers navigate initial production
ramp-ups and work through any unforeseen challenges.” The full impact of
the April 2025 tariffs on Chinese imports will be felt, potentially causing some
sourcing shifts and associated delays.’

Projects: Contractors may experience delays in starting or completing
projects if key equipment or components are backordered. Proactive and
early ordering will be crucial to mitigate these impacts.®

e 6-Month Outlook (September - November 2025):

o

Equipment/Components: Some easing of A2L refrigerant production
constraints is anticipated as manufacturers increase capacity, potentially
improving availability by the end of the cooling season.’® However, underlying
issues with semiconductor supply and other globally sourced electronic
components are likely to persist.”” A critical factor during this period will be
the outcome of the 90-day pause on certain country-specific tariffs
(excluding China), which is expected to end around mid-July 2025.° If these
tariffs are reinstated or new ones are added, it could introduce fresh
disruptions and delays for components sourced from those regions (e.g.,
Mexico, Vietnam, Thailand).

Projects: Delays may continue for complex commercial projects or those
requiring highly specialized or heavily imported components. The off-peak
season for residential HVAC might provide some breathing room for
contractors to catch up on backlogs, assuming equipment availability
improves.

e 9-Month Outlook (December 2025 - February 2026):

o

Equipment/Components: The supply chain for A2L systems and their
associated refrigerants should become more stable and predictable as
manufacturers refine production processes and distributors optimize
inventory. However, overarching global shipping and logistics challenges,
along with raw material cost volatility, will remain persistent underlying factors
influencing availability and cost.” A significant event in this timeframe is the
end of the one-year grace period (January 1, 2026) for selling R-410A



equipment manufactured before 2025.% This could lead to a final push for any
remaining R-410A stock by those seeking it, or a more definitive market shift
towards A2L system availability.

o Projects: Project timelines for standard A2L installations should become more
reliable. However, large-scale commercial projects or those involving custom
equipment will still necessitate careful planning around component lead times
and potential global supply chain fluctuations.

The seasonal nature of HVAC demand will act as an amplifier for any existing
shortages. The immediate 3-month outlook (peak summer) is the most vulnerable to
delays due to heightened demand. Any disruption in the A2L rollout or component
availability will be magnified during this period.” Conversely, the 6 to 9-month window
(fall and winter) typically sees reduced demand, which may allow supply chains some
opportunity to stabilize, provided no new major disruptions emerge.

Table 4: Summary of HVAC Supply Chain Disruptors & Cost Impacts - May 2025

Disruptor

Impact Description

Estimated Cost/Delay
Impact

Tariffs on Imports (esp. China)

Increased landed cost of
components (compressors,
motors, controls, boards) and
raw materials (steel,

aluminum) '

+10% baseline; up to +125%
on Chinese goods; +25%
steel/aluminum. Specific
components +25-40% or
more." Potential for sourcing
delays.

Semiconductor Shortage

Limited availability of
microchips for smart controls,

advanced system features °

Extended lead times for
smart-enabled HVAC units;
potential production
bottlenecks for
manufacturers.

A2L Refrigerant & Component
Costs/Avail.

Higher cost of new

refrigerants; initial production
ramp-up challenges for A2Ls
and specialized parts (valves,

sensors, cylinders) 10

New systems +10-30% cost.?

Potential initial shortages of
R-454B.

Raw Material Price Hikes

Elevated costs for copper,
aluminum, steel used in coils,

Contributes to overall
equipment price increases;




(Metals)

casings, ductwork ’

volatility impacts
manufacturer cost planning.

Logistics Issues

Port congestion, freight driver
shortages, increased shipping
costs, geopolitical disruptions

(e.g., Red Sea) ?

Extended delivery times for
imported goods (components
& finished units); increased
freight surcharges passed
through the supply chain.

Labor Shortages (Mfg. &

Logistics)

Reduced production capacity,
slower movement of goods

through the supply chain °

Contributes to overall lead
times and potential for
production delays.

Table 5: Predicted HVAC Industry Delays - 3, 6, and 9 Month Outlook (from May
2025)

Area 3-Month 6-Month 9-Month Key
Outlook Outlook Outlook (Dec Contributing
(Jun-Aug (Sep-Nov 2025 - Feb Factors
2025) 2025) 2026)
Overall Moderate to Improving but Stabilizing with Tariffs, A2L
Equipment High Risk of Still Strained; Caveats; More production
Delivery Delay; Longer Lead times may predictable for ramp-up,
lead times for shorten for standard A2L component
certain systems, some standard systems, but availability
especially new equipment, but global logistics (semiconductor
A2l models. specialized units | remain a factor. s, A2L parts),
still face delays. R-410A stock seasonal
(pre-2025 mfg.) demand, global
diminishes. logistics.
Specific
Components
* A2L High Risk; Moderate Risk; Moderate Risk; Tariffs "', new
Compressors/M Impacted by Supply More stable technology
otors tariffs if sourced | improving but supply, but cost adoption, raw
from China; new | tariff impacts pressures material costs.
designs ramping | persist. remain.
up.




* Smart High Risk; High Risk; Moderate to Global
Controls/Semico | Persistent global | Shortages likely High Risk; semiconductor
nductors shortages. to continue. Gradual capacity "/,
improvement demand from
possible but other industries.
slow.
* Standard Moderate Risk; Moderate Risk; Low to Tariffs "', raw
(non-A2L General tariff Dependent on Moderate Risk; material costs,
specific) impacts and tariff policy Supply chains shipping.
Components logistics. post-pause and adjusting.
origin.
Refrigerant
Availability
* R-454B, R-32 Moderate Risk Low to Low Risk; Supply | Manufacturer
(A2Ls) of Spot Moderate Risk; stabilizing. production
Shortages; Production capacity, raw
Production expected to material
ramping up, better match availability for
demand demand.'® refrigerants.
exceeding initial
supply.*
* R-410A (for Low Risk of Low Risk of Moderate Risk EPA phasedown
service) Shortage (but Shortage (but of Tightening schedule,
higher price); price likely Supply & Higher reclamation
Existing stock increasing Price; efforts, demand
and reclamation. | further); Production for servicing
Phasedown phasedown older units.
continues.' impact becomes
more
pronounced.
Project
Completion
* Residential Moderate to Moderate Low to Equipment
(Replacement/N High Delays; Delays; Moderate availability,
ew Install) Peak season Off-peak Delays; More contractor labor
demand season may predictable for availability,
coupled with ease pressure if standard A2L complexity of
equipment/com equipment flow systems. A2L transition




ponent lead improves. for some
times. contractors.
* Commercial High Delays; Moderate to Moderate Complexity of
(New Often involves High Delays; Delays; Better systems,
Install/Retrofit) more complex Component predictability reliance on
systems, availability and but still subject specialized/imp
specialized tariff uncertainty | to specialized orted
components, for imported component lead components,
and longer systems remain times. longer project
planning cycles key issues. planning
affected by horizons, impact
uncertainty. of economic
conditions on
capital
expenditure.

5. Strategic Outlook & Recommendations

The current period of intense change in the HVAC industry, while challenging, also
paves the way for significant opportunities and necessitates strategic adjustments by
all stakeholders. A proactive and informed approach will be key to navigating the
evolving landscape.

5.1 Key Predictions and Emerging Opportunities

Several overarching trends and resultant opportunities are expected to define the
HVAC industry's trajectory beyond the immediate future:

Continued Dominance of Sustainability & Efficiency: The drive for
energy-efficient and environmentally sustainable HVAC solutions will not wane;
rather, it will intensify. This will remain the foremost driver of innovation, product
development, and purchasing decisions across residential and commercial
sectors.

Acceleration of Smart HVAC & Predictive Maintenance: As HVAC systems
become more technologically advanced and potentially more expensive upfront,
the value proposition of smart controls, loT connectivity, and Al-driven predictive
maintenance will become increasingly compelling.? Predictive maintenance, in
particular, offers significant benefits in terms of minimizing downtime, optimizing
energy consumption, and extending equipment lifespan, thereby reducing total
cost of ownership.” The HVAC maintenance service market is itself projected for
robust growth, estimated to reach USD138.95 billion by 2032, growing at a CAGR
of 7.42% from 2024.”




Growth in Retrofitting Market: With a vast installed base of older, less efficient,
or non-compliant HVAC systems, the market for retrofitting and upgrading
existing infrastructure presents a substantial and ongoing opportunity.™
Regulatory mandates and the pursuit of energy savings will continue to fuel this
segment.

Data as a Valuable Asset: The proliferation of smart, connected HVAC systems
will generate vast quantities of operational and user data. This data, when
properly analyzed, can be leveraged to further optimize system performance,
develop new value-added services (e.g., customized climate control, energy
usage insights), and gain deeper understanding of consumer behavior and
equipment performance in real-world conditions.*' However, this also brings to
the forefront the critical need for robust data privacy and cybersecurity
measures."

Increased Focus on Workforce Development: The persistent and acute
shortage of skilled HVAC technicians, compounded by the need for expertise in
new technologies, will spur more concerted and innovative efforts in workforce
development.® This will likely include expanded apprenticeship programs,
partnerships with educational institutions, and the adoption of advanced training
tools, such as virtual reality (VR) simulators for hands-on practice.?

Emergence of "HVAC as a Service" (HaaS) Models: The combination of high
upfront costs for new-generation HVAC systems, their increasing complexity, and
the desire for predictable operational expenses (especially in the commercial
sector) could foster the growth of HaaS or subscription-based models. Such
models would shift the burden of equipment ownership, maintenance, and
compliance from the end-user to the service provider, offering guaranteed
comfort and efficiency for a recurring fee. This aligns with the broader trend of
businesses preferring operational expenditures (OpEx) over large capital
expenditures (CapEx).

5.2 Actionable Recommendations

To successfully navigate the current and future HVAC landscape, stakeholders should
consider the following strategic actions:

For Contractors:

Prioritize Comprehensive Training: Invest heavily and continuously in training
programs focused on A2L refrigerant handling, safety protocols, installation of
new A2L-compliant systems, smart technology integration (loT, Al, controls), and
advanced IAQ solutions.

Develop Strong Customer Education Strategies: Act as trusted advisors by



clearly communicating the implications of regulatory changes, the benefits and
costs of new technologies, and the importance of IAQ. Offer transparent
explanations for price adjustments.

Adopt Modern Operational Tools: Implement field service management
software and other digital tools to enhance scheduling, dispatch, customer
communication, inventory tracking, and overall operational efficiency.”

Diversify Supplier Relationships: Cultivate relationships with multiple
distributors and potentially manufacturers to ensure access to a broader range of
equipment and parts, mitigating risks associated with single-source dependency.
Offer Tiered and Value-Added Services: Develop service agreements that
focus on preventative and predictive maintenance, IAQ enhancements, and
energy optimization. Offer good-better-best solutions to cater to different
customer budgets and needs.’

Refine Quoting Practices: Shorten the validity periods of quotes (e.g., 7-15
days) and include clear language regarding potential price adjustments driven by
supplier cost changes to protect margins in a volatile market.

For Distribution & Supply Companies:

Invest in Robust Inventory Management: Implement advanced inventory
management systems capable of handling the complexities of dual refrigerant
types (R-410A for service, A2Ls for new installs), forecasting demand in a volatile
market, and optimizing stock levels.

Strengthen and Diversify Sourcing: Enhance relationships with multiple
manufacturers and actively explore alternative sourcing options for key
components and equipment, particularly those affected by tariffs or supply
constraints.

Provide Proactive Support to Contractors: Serve as a key resource for
contractor customers by offering training sessions, technical support, and
up-to-date information on new products, regulatory changes, and best practices
for A2L systems.

Communicate Transparently: Maintain open and frequent communication with
contractors regarding anticipated lead times, potential shortages, and pricing
changes to help them manage customer expectations.

Consider Strategic Stockpiling (Balanced with Risk): For high-turnover items
or those anticipated to face significant price increases or shortages, consider
strategic stockpiling, carefully balancing the benefits against the capital risk and
warehousing costs.’

For Manufacturers:



e Continue Investment in R&D and Innovation: Focus R&D efforts on developing
highly efficient, reliable, and smart A2L-compliant HVAC systems that offer
superior IAQ features and demonstrable long-term value to end-users.

e Build Resilient and Diversified Global Supply Chains: Actively work to mitigate
geopolitical and logistical risks by diversifying sourcing locations for critical
components and raw materials, and by exploring regionalization or domestic
production where feasible.'

e Develop Comprehensive Training Programs: Create and disseminate robust
training materials and programs for distributors and contractors to ensure they
are proficient in selling, installing, and servicing new technologies and
A2L-compliant systems.

e Focus on Lifecycle Value Communication: In marketing and sales efforts,
emphasize the total cost of ownership, lifecycle asset preservation, and system
optimization benefits of new, more expensive equipment to help justify higher
upfront costs.’

e Ensure Clear Product Roadmaps and Transition Plans: Communicate clearly
with the market about product development timelines, transition schedules from
older to newer technologies, and plans for supporting both existing and new
product lines to manage expectations and facilitate smoother transitions for all
stakeholders.

6. Conclusion

The U.S. HVAC industry in May 2025 is in the midst of a significant and multifaceted
transformation. The convergence of stringent environmental regulations, particularly
the A2L refrigerant transition, the rapid integration of smart technologies, an enduring
focus on indoor air quality, and persistent economic and supply chain pressures,
including new tariff regimes, has created an operating environment characterized by
both considerable challenges and compelling opportunities.

Stakeholders across the value chain—contractors, distributors, and
manufacturers—are compelled to adapt. This adaptation requires substantial
investment in training, technology, and strategic realignment of business processes
and supply chains. The cost of equipment is undeniably rising due to these factors,
and while the market shows overall growth potential, economic sensitivities are
leading to nuanced demand patterns, including a notable shift towards repair and
maintenance for some segments.

Projected operational and supply chain delays are expected to persist in the near term
(3-6 months from May 2025), particularly for specific components like



semiconductors and newly launched A2L systems, with peak seasonal demand likely
to exacerbate these issues. While some stabilization is anticipated in the 6-9 month
horizon as A2L production scales up, underlying global logistical challenges, raw
material cost volatility, and the uncertain trajectory of trade policies will continue to
influence lead times and pricing.

Successfully navigating this period demands proactive planning, agility, and a
commitment to innovation. For contractors, this means embracing new skills and
becoming trusted advisors to consumers. For distributors, it requires sophisticated
inventory and relationship management. For manufacturers, it necessitates a dual
focus on technological advancement and supply chain resilience. Those entities that
can effectively anticipate shifts, manage complexities, and deliver value in this
evolving landscape will be best positioned for sustained growth and leadership in the
years to come. The current transformations, while disruptive, are ultimately paving the
way for a more sustainable, efficient, and intelligent future for the HVAC industry.
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