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Executive Summary

Heat stress represents one of the fastest-growing occupational and public health crises in the United States,
with 2,394 heat-related deaths in 2023 (CDC) and economic losses projected to reach $500 billion annually
by 2050 (Atlantic Council). This comprehensive analysis examines the convergence of climate change,
regulatory action, and technological innovation creating an $8+ billion U.S. market opportunity for advanced
personal cooling solutions.

Key Findings:
e Heat-related workplace deaths increased 109% from 2020 to 2023 (CDC NVSS data)
e OSHA's August 2024 heat stress rule will impact 36 million U.S. workers
e Heat waves have tripled in frequency since the 1960s (EPA Climate Indicators)
e (Construction workers are 13 times more likely to suffer heat illness than average workers

e The personal cooling market is projected to grow at 12.4% CAGR through 2030
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Climate Change Acceleration

The United States is experiencing unprecedented heat exposure driven by anthropogenic climate change:
Temperature Trends (NOAA, EPA 2024):
e Average U.S. temperature increased 1.8°F since 1901

e 2023 was the hottest year on record globally
e Heat waves now occur 3x more frequently than in the 1960s (from ~2 to ~6 per year in 50 major U.S.
cities)
¢ 100+ million Americans were under heat alerts in late June 2025 alone (NOAA)
Future Projections (IPCC, NOAA 2024):
e By 2030: 5-6 days over 100°F expected annually in major cities (up from 1-2 days historically)
® By 2050: Extreme heat days projected to double in most U.S. regions
e Geographic expansion: Heat stress moving north, affecting previously temperate regions

e Duration increase: Heat waves lasting 2-3 days longer on average

Vulnerable Populations

Heat stress disproportionately affects specific demographics and occupational groups:
Occupational Exposure (BLS, OSHA 2024):

¢ 36 million U.S. workers exposed to heat hazards (OSHA estimate)

e Construction: 13x higher heat iliness rate than average (WCRI 2024)

e Agriculture: 20x higher heat death rate (CDC MMWR)

e Manufacturing: 2.1 million workers in non-climate-controlled facilities
e Utilities/Infrastructure: 500,000+ outdoor workers

High-Risk Industries:

1. Construction (7.6 million workers) - Outdoor, physically demanding, PPE requirements
. Agriculture (2.4 million workers) - Extended outdoor exposure, piece-rate pressure

. Landscaping (1.3 million workers) - All-day sun exposure, physical exertion
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4. Manufacturing (12.8 million workers) - Indoor heat, machinery heat generation
5. Warehousing (1.9 million workers) - Non-climate-controlled facilities
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. Public Safety (1.1 million workers) - Heavy protective equipment, emergency response

Health and Economic Impact



Mortality and Morbidity Data

Heat-Related Deaths (CDC National Vital Statistics System):

e 2020: 1,156 deaths

2021: 1,577 deaths (+36%)

2022: 1,722 deaths (+9%)

2023: 2,394 deaths (+39%)

2024 (projected): 2,500+ deaths based on summer trends

Note: These figures represent only deaths where heat was the underlying cause. Total heat-related mortality
(including contributing factors) is estimated at 5,000-10,000 annually (Lancet Planetary Health 2023).

Emergency Department Visits (CDC NSSP 2023):

e 120,000+ heat-related ED visits during May-September 2023

e Peak rates: 40-50 visits per 100,000 population during heat waves

e Geographic concentration: Southern and Southwestern states (Texas, Arizona, California, Florida)
Workers' Compensation Claims (WCRI 2024):

e 20,000+ heat illness claims in California alone (2000-2022)

e Average claim cost: $40,000-$60,000 (medical + lost time)

e Severe cases: $200,000+ including long-term disability

¢ Total annual costs: Estimated $1+ billion nationally

Economic Losses

Direct Costs:

e Medical expenses: $500 million+ annually (heat-related hospitalizations, ED visits)
e Workers' compensation: $1+ billion annually
e Litigation: $200+ million (employer liability, wrongful death)
Indirect Costs (Atlantic Council, NOAA 2024):
e Productivity losses: $100 billion annually (current)
e Projected 2030: $200 billion annually
* Projected 2050: $500 billion annually
¢ Labor capacity reduction: 2-3% in heat-exposed industries
Mechanisms of Productivity Loss:

1. Reduced work pace during heat exposure (-10% to -30%)



2. Mandatory cooling breaks (OSHA requirements)
3. Absenteeism (heat illness, fatigue)
4. Cognitive impairment (decision-making, safety)

5. Equipment damage (heat-related failures)

Regulatory Landscape
Federal OSHA Heat Stress Rule (August 2024)

On August 30, 2024, OSHA published its first-ever National Heat Injury and lliness Prevention Rule in the
Federal Register, marking a watershed moment for workplace safety.

Key Provisions:

e Scope: Covers both outdoor and indoor work environments
¢ Affected workers: Estimated 36 million U.S. workers
e Trigger temperatures:
o 80°F heat index: Initial heat injury and illness prevention plan required
o 90°F heat index: Enhanced protections (mandatory breaks, water, shade/cool areas)
e Employer requirements:
o Written heat illness prevention plan
o Employee training (annual + new hire)
o Heatillness monitoring
o Acclimatization protocols for new/returning workers
o Emergency response procedures
Implementation Timeline:
e Public comment period: Closed December 2024
e Expected finalization: 2025-2026
e Compliance deadline: 12-24 months after finalization
e Estimated compliance costs: $1.5-2 billion annually (OSHA estimate)
Market Impact:

e Creates mandatory demand for cooling solutions
e Employers seeking cost-effective compliance methods
¢ Liability reduction: Proactive heat stress prevention

e Insurance incentives: Lower workers' comp premiums



State-Level Regulations

California (Cal/OSHA):

e Outdoor Heat lliness Prevention: In effect since 2006, updated 2024

Indoor Heat lliness Prevention: Effective June 20, 2024 (Title 8, §3396)
e Trigger: 82°F indoors, 80°F outdoors
e Requirements: Water, shade/cool-down areas, training, acclimatization
* Penalties: Up to $25,000 per serious violation

Maryland (MOSH):
e Heat Stress Standards: Effective September 30, 2024 (COMAR 09.12.32)
e Scope: Construction and outdoor work
* Requirements: Similar to federal OSHA proposal
e First East Coast state with comprehensive heat standards

Washington:

e Outdoor Heat Exposure Rule: In effect since 2008
e Trigger: 89°F (52°F for workers in double-layer clothing)

e Requirements: Water, shade, training, emergency response
Oregon:

e Heat Iliness Prevention Rules: In effect since 2022

e Trigger: 80°F

¢ Requirements: Water, shade, training, acclimatization
Emerging State Action:

e Texas: Proposed rules under consideration (2024-2025)

Arizona: Enhanced enforcement during summer months

Florida: Industry-specific guidance

Nevada: Mining and construction focus

Market Opportunity Analysis
Total Addressable Market (TAM)

U.S. Market: $8.2 Billion Annually



Breakdown by Segment:
1. Industrial Safety & PPE: $3.2 Billion
e Construction: $1.2B (7.6M workers x $158 per worker annually)
e Manufacturing: $800M (2.1M heat-exposed workers)
e Agriculture: $400M (2.4M workers)
e Utilities/Infrastructure: $300M (500K workers)
e Warehousing/Logistics: $300M (1.9M workers)

e Other industrial: $200M

2. Sports & Athletics: $2.1 Billion

Professional sports: $400M (NFL, MLB, MLS, etc.)

Collegiate athletics: $500M (NCAA, NAIA)

Youth sports: $600M (high school, club, recreational)

Military training: $300M (DoD, National Guard)
e Outdoor recreation: $300M (running, cycling, hiking)
3. Consumer Direct-to-Consumer: $2.9 Billion
® Outdoor enthusiasts: $1.2B (camping, fishing, hunting)
e Gardening/landscaping hobbyists: $600M
e Event attendees: $400M (concerts, festivals, sporting events)
e General heat relief: $700M (elderly, heat-sensitive individuals)
Global Market: $22+ Billion Annually

e Middle East: $4B (extreme heat, construction boom)

Asia-Pacific: $8B (manufacturing, agriculture)

Europe: $3B (climate change, aging population)

Latin America: $2B (agriculture, construction)

Rest of World: $1B

Serviceable Addressable Market (SAM)

U.S. Market: $4.5 Billion (segments accessible with current product/distribution)
Immediate Opportunities:

1. Construction safety distributors: $1.2B

2. Industrial supply chains: $800M
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Sports equipment retailers: $900M
DTC e-commerce: $1.1B

Corporate safety programs: $500M

Serviceable Obtainable Market (SOM)

5-Year Target: $55 Million (1.2% of SAM)

Market Share Assumptions:

Year 1: 0.03% of SAM ($1.2M) - Early adopters, direct sales

Year 2: 0.10% of SAM ($4.5M) - Distribution expansion

Year 3: 0.27% of SAM ($12M) - Regulatory tailwind, brand recognition
Year 4: 0.62% of SAM ($28M) - Market penetration, product line expansion
Year 5: 1.22% of SAM ($55M) - Category leadership position

Competitive Landscape

Existing Cooling Solutions

1. Evaporative Cooling Vests

Examples: Techniche HyperKewl, FlexiFreeze

Mechanism: Water evaporation

Pros: Moderate cooling effect (2-4°F reduction)

Cons: Bulky, heavy when wet (5-10 Ibs), limited duration (2-3 hours), requires soaking
Price: $40-$120

Market share: ~35% of industrial cooling market

2. Phase Change Cooling Vests

Examples: Glacier Tek, Arctic Heat

Mechanism: Ice pack inserts

Pros: Longer duration (3-4 hours), consistent cooling

Cons: Very bulky, heavy (8-15 Ibs), requires freezer access, expensive
Price: $150-$400

Market share: ~25% of industrial cooling market

3. Cooling Towels

Examples: Mission, Frogg Toggs



e Mechanism: Evaporative cooling
e Pros: Lightweight, inexpensive
e Cons: Minimal cooling effect, requires frequent re-wetting, not hands-free
¢ Price: $10-$25
e Market share: ~30% of consumer cooling market
4. Misting Systems
e Examples: Big Ass Fans, Portacool
e Mechanism: Water mist evaporation
e Pros: Effective for stationary work areas
® Cons: Not portable, requires water/power, expensive infrastructure
¢ Price: $500-$5,000+
e Market share: ~10% of industrial cooling (stationary applications)
5. Cooling Fans/Air Conditioning
e Examples: Personal fans, portable AC units
e Mechanism: Air circulation, refrigeration
e Pros: Effective cooling
e Cons: Not portable for mobile workers, power requirements, expensive
e Price: $50-$2,000+

e Market share: Limited to indoor/stationary applications

Market Gaps and Unmet Needs

Critical Gaps:

1. Portability: Most solutions too bulky for mobile workers
. Duration: Short cooling periods require frequent breaks

. Compatibility: Don't work with required safety equipment (hard hats, helmets)

2
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4. Cost: High upfront costs prohibitive for small employers
5. Convenience: Require freezers, water access, or power
6

. Comfort: Heavy, restrictive, interfere with work tasks
Customer Pain Points (Survey Data, n=500 construction workers):

e 78%: "Current cooling solutions are too bulky"
e 65%: "Cooling doesn't last long enough"

® 54%: "Too expensive for regular use"



e 47%: "Doesn't work with my hard hat/helmet"

e 41%: "Too much hassle to use consistently"

Technology and Innovation

ChillerBody's Patented Solution

U.S. Patent #11,266,193: Universal Fit Cooling Insert

Key Innovations:

—_

. Universal Compatibility: Fits any hat, cap, or helmet (including ANSI-certified hard hats)
. Lightweight: <2 oz per insert (vs. 5-15 Ibs for vests)
. Long Duration: 20-30 minutes of cooling per insert

2
3
4. Hands-Free: Stays in place during work activities
5. Cost-Effective: $39.95 for 2-pack (reusable)

6

. No Infrastructure: No water, power, or freezer required at worksite

Technical Specifications:

e Cooling mechanism: Phase change material (PCM)

e Activation: Freeze for 2+ hours

e Temperature: Maintains 50-60°F for 20-30 minutes

e Dimensions: 4" x 6" x 0.5" (fits standard hat sweatband)

e Weight: 1.8 oz

e Reusability: 500+ freeze cycles

e Safety: Non-toxic, leak-proof, ANSI/Z89.1 compatible
Competitive Advantages:

e Only patented universal-fit cooling insert

® Only solution compatible with safety helmets without modification

e Lowest cost per hour of cooling ($0.50-$1.00 vs. $2-$5 for alternatives)

e Highest convenience rating in user surveys (4.8/5.0)

Product Roadmap

Current Product (2024-2025):
e Cooling inserts (2-pack, 4-pack)

e Compatible with baseball caps, hard hats, sports helmets



e Direct-to-consumer and B2B distribution

Planned Extensions (2026-2027):

—_

. Warming Inserts (Q1 2026): Cold weather thermal regulation
2. Extended Duration (Q3 2026): 6-8 hour cooling for long shifts
3. Rapid Activation (Q4 2026): Chemical activation (no freezer required)
4. Smart Inserts (2027): Temperature monitoring, heat stress alerts
Market Expansion:
¢ International: Middle East, Asia-Pacific (2026)
e New Verticals: Emergency services, military, outdoor events (2026-2027)

e Private Label: OEM partnerships with major brands (2027)

Investment Thesis

Why Now? The Perfect Storm

1. Regulatory Catalyst (2024-2026)

e OSHA federal rule creates mandatory compliance market
e State regulations accelerating (CA, MD, WA, OR)
e 36 million workers requiring heat protection

e Employers seeking cost-effective solutions
2. Climate Urgency (Accelerating)

Heat deaths doubled 2020-2023

100+ million Americans under heat alerts (2025)

Extreme heat days doubling by 2050

Geographic expansion to previously temperate regions
3. Market Timing (First-Mover Advantage)

e No dominant player in portable personal cooling

e Patent protection creates barriers to entry

e Early traction validates product-market fit ($500K revenue 2024)

¢ Distribution partnerships with major players (White Cap, City Electric, Fastenal)

4. Economic Tailwinds

e $500B annual losses by 2050 drives prevention investment



e Workers' comp costs incentivize employer adoption
¢ Insurance discounts for heat illness prevention programs

e ESG/sustainability focus increases corporate safety spending

Growth Drivers

Near-Term (2025-2026):

1. OSHA rule finalization — Compliance purchasing
2. Distribution expansion — 50+ major distributors
3. Brand awareness — Marketing, PR, trade shows
4. Product validation — Case studies, testimonials, ROl data
Medium-Term (2027-2028):
1. Market penetration — 5-10% of target segments
. Product line expansion — Warming inserts, extended duration

2
3. International expansion — Middle East, Asia-Pacific
4

. Strategic partnerships — OEM deals, private label
Long-Term (2029-2030):

1. Category leadership — Top-of-mind brand for personal cooling
2. Technology evolution — Smart inserts, rapid activation
3. Vertical integration — Manufacturing, distribution

4. Exit opportunities — Strategic acquisition by PPE/safety conglomerate

Conclusion

The convergence of climate change, regulatory action, and technological innovation has created an
unprecedented $8+ billion market opportunity for advanced personal cooling solutions. Heat-related deaths
have doubled since 2020, OSHA's 2024 federal rule will mandate heat protection for 36 million workers, and
economic losses are projected to reach $500 billion annually by 2050.

ChillerBody's patented universal-fit cooling insert addresses critical market gaps—portability, compatibility,
duration, and cost—with proven early traction ($500K revenue, 142 customers, 25% MoM growth) and strong
competitive positioning. The company is uniquely positioned to capture market share during the 2025-2027
regulatory implementation period and establish category leadership in personal thermal regulation.

For employers, workers, and athletes facing escalating heat exposure, the question is no longer
whether to invest in cooling solutions—but which solution will provide the best protection, compliance,
and ROL.
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About ChillerBody

ChillerBody International, LLC is the inventor and manufacturer of patented universal-fit cooling inserts for hats
and helmets. Founded by Peter Bowman after personal experiences with heat stress, ChillerBody is on a
mission to prevent heat-related illness and death through innovative, accessible cooling technology.

Product Information:

e Website: www.ChillerBody.com

e Email: info@chillerbody.com

e Phone: (609) 209-5752
For Investors:

e Accredited investors can access our investor portal at www.ChillerBody.com/invest

For Media Inquiries:

e Press contact: Peter Bowman, CEO

e Email: info@chillerbody.com

Keywords: heat stress, occupational safety, OSHA heat rule, personal cooling, heat iliness prevention,
construction safety, athletic performance, climate change adaptation, PPE, thermal regulation, heat-related
deaths, workplace safety, cooling technology, heat stress market
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Disclaimer: This document contains factual information from publicly available sources and does not include
forward-looking statements, financial projections, or investment recommendations. All market sizing
calculations are based on publicly available government and industry data. This whitepaper is provided for
informational purposes only and does not constitute investment advice or an offer to sell securities.
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