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Abstracts

According to Stratistics MRC, the Global Phase Change Materials Market is accounted

for $4.6 billion in 2026 and is expected to reach $11.7 billion by 2034, growing at a

CAGR of 12.4% during the forecast period. Phase Change Materials are substances

that absorb or release substantial thermal energy during phase transitions primarily

solid to liquid and back at near-constant temperatures corresponding to their melting

points. This latent heat storage mechanism enables PCMs to buffer temperature

fluctuations in buildings, cold chain logistics, textiles, electronics, and automotive

applications with minimal weight and volume penalty. Rising energy efficiency

mandates, expanding cold chain requirements for biopharmaceuticals, and the

proliferation of electric vehicle battery thermal management systems are collectively

driving sustained PCM market expansion.

Market Dynamics:

Driver:

Expanding regulatory requirements for energy-efficient building construction

Governments across Europe, North America, and Asia are mandating progressively

stringent building energy codes that incentivize or require passive thermal storage

solutions. Incorporating PCM into wallboards, concrete, and insulation panels enables

structures to absorb daytime solar gains and release heat during cooler periods,
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reducing HVAC energy consumption by measurable percentages. Green

building certification programs including LEED and BREEAM provide market recognition

that encourages voluntary early adoption by commercial real estate developers. The

ongoing global wave of residential and commercial construction, particularly in climate-

stressed regions, is converting regulatory requirements into substantial and recurring

procurement volumes.

Restraint:

Supercooling tendencies and thermal cycling degradation in inorganic PCMs

Salt hydrate PCMs offer high latent heat density and cost advantage over organics but

exhibit pronounced supercooling the tendency to remain liquid below the theoretical

freezing point which reduces effective energy storage capacity and complicates system

design. Repeated thermal cycling can induce phase separation, reducing long-term

storage performance. These reliability concerns raise questions for system designers,

particularly in precision temperature-control applications such as vaccine cold chain and

electronic thermal management where consistent performance is non-negotiable.

Addressing these limitations requires nucleation additives and encapsulation solutions

that add cost and complexity, partially eroding the economic attractiveness of inorganic

PCMs relative to organic alternatives.

Opportunity:

Cold chain pharmaceutical logistics and vaccine storage applications

The biopharmaceutical sector's expansion, accelerated by COVID-19 vaccine

distribution infrastructure investments, has created significant demand for temperature-

controlled packaging incorporating PCMs. Vaccine, biologics, and cell therapy products

require continuous temperature maintenance across transcontinental supply chains,

and PCM-based insulated shipping containers offer reliable passive refrigeration without

electrical infrastructure. Regulatory guidance from health authorities increasingly

specifies validated thermal packaging, creating formal procurement requirements that

favor proven PCM solutions. As cell and gene therapy production scales globally and

biosimilar market growth adds volume, the cold chain pharmaceutical segment

represents a high-margin, compliance-driven growth avenue for PCM manufacturers.

Threat:
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Volatility in paraffin-based PCM feedstock prices tied to petroleum markets

Paraffin-based organic PCMs are derived from petroleum refining and are therefore

exposed to crude oil price volatility that creates procurement uncertainty for end users

designing long-lifecycle building or industrial systems. Periods of elevated crude prices

can make organic PCMs cost-uncompetitive relative to inorganic alternatives or active

cooling systems. Additionally, growing ESG scrutiny of fossil-fuel-derived materials is

prompting some sustainability-conscious customers to limit paraffin PCM procurement.

Bio-based fatty acid PCMs offer a renewable alternative but remain expensive and

command limited market share, leaving the sector exposed to petroleum market

fluctuations that can periodically disrupt commercial momentum.

Covid-19 Impact:

COVID-19 created an acute inflection point for PCM demand in pharmaceutical cold

chain applications. Vaccine manufacturing and distribution at unprecedented scale

required massive deployment of PCM-based temperature-controlled packaging,

accelerating commercial adoption and prompting new product development.

Concurrently, construction activity disruptions reduced demand in building applications

during lockdown periods. Post-pandemic economic recovery and continued investment

in biopharmaceutical manufacturing infrastructure have sustained cold chain PCM

demand well above pre-pandemic levels, while a resumed construction boom has

restored building application procurement. The pandemic has durably elevated

awareness of PCM cold chain solutions among logistics and healthcare buyers.

The Organic PCM segment is expected to be the largest during the forecast period

The organic PCM segment is anticipated to hold the largest market share throughout

the forecast period, primarily reflecting the dominance of paraffin-based products that

offer stable phase change temperatures, high latent heat storage, and broad

compatibility with encapsulation and microencapsulation processes. Paraffins' negligible

supercooling, chemical inertness, and predictable cycling stability make them the

preferred choice across building construction, textile, and consumer goods applications.

The segment's extensive qualification heritage and reliable commercial supply from

multiple global producers entrench its leadership position.

The Eutectic PCM segment is expected to have the highest CAGR during the forecast

period
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The eutectic PCM segment is expected to exhibit the highest CAGR during the forecast

period, driven by growing interest in mixtures that deliver precisely tailored phase

change temperatures unavailable from single-component materials. Custom eutectic

compositions are being formulated for battery thermal management, data center

cooling, and specialty cold chain applications where off-the-shelf organic or inorganic

PCMs cannot meet application-specific temperature window requirements. Advances in

computational materials design are accelerating eutectic formulation development and

reducing time-to-market for new compositions, propelling this segment's rapid growth.

Region with largest share:

During the forecast period, the Europe region is expected to hold the largest market

share, supported by some of the world's most demanding building energy efficiency

regulations, an advanced green construction ecosystem, and leadership in

biopharmaceutical cold chain logistics. The European Green Deal and Energy

Performance of Buildings Directive create strong regulatory pull for thermal energy

storage solutions. A well-developed PCM manufacturing industry with close proximity to

major construction, automotive, and logistics end users further reinforces Europe's

market-leading position throughout the forecast horizon.

Region with highest CAGR:

Over the forecast period, the Asia Pacific region is anticipated to exhibit the highest

CAGR, fueled by rapidly expanding construction activity in China and India, growing

biopharmaceutical manufacturing and cold chain infrastructure investment across

Southeast Asia, and rising adoption of PCM-integrated electric vehicle battery thermal

management systems. Government mandates on building energy efficiency in China

are beginning to drive specification of PCM-incorporated materials in commercial and

residential construction, translating policy ambition into high-volume procurement that

will sustain the region's leading growth rate throughout the outlook period.

Key players in the market

Some of the key players in Phase Change Materials Market include BASF SE,

Honeywell International Inc., DuPont de Nemours, Inc., Croda International Plc, Sasol

Limited, Rubitherm Technologies GmbH, PureTemp LLC, Outlast Technologies LLC,

Climator Sweden AB, Pluss Advanced Technologies Pvt. Ltd., PCM Products Ltd.,

Phase Change Solutions Inc., Entropy Solutions LLC, Boyd Corporation, and Henkel

AG & Co. KGaA.
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Key Developments:

In March 2026, Pluss Advanced Technologies signed a long-term supply agreement

with a major Indian pharmaceutical logistics provider to supply OM37 and OM21 PCM-

based packaging solutions for vaccine and biologics cold chain transport across South

Asia. The agreement, valued at over $25 million over five years, represents the largest

single cold chain PCM contract award in the Asia Pacific region and validates Pluss's

position as a regional market leader.

In January 2026, BASF SE launched Micronal PCM 5.0, an enhanced

microencapsulated paraffin product for integration into construction materials including

concrete, gypsum boards, and plaster. The new formulation offers improved shell

robustness under high-shear mixing conditions typical of concrete batching, enabling

direct incorporation without specialized pre-mixing equipment and expanding

accessibility to standard construction contractors.

Product Types Covered:

Organic PCM

Inorganic PCM

Eutectic PCM

Forms Covered:

Encapsulated PCM

Non-Encapsulated PCM

Temperature Ranges Covered:

Below 0°C

0°C to 50°C
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51°C to 100°C

Above 100°C

Applications Covered:

Building & Construction

Cold Chain & Packaging

Energy Storage

Textiles

Electronics

Healthcare

Automotive

End Users Covered:

Residential

Commercial

Industrial

Transportation & Logistics

Regions Covered:

North America

United States
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Canada

Mexico

Europe

United Kingdom

Germany

France

Italy

Spain

Netherlands

Belgium

Sweden

Switzerland

Poland

Rest of Europe

Asia Pacific

China

Japan

India

South Korea

Australia
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Indonesia

Thailand

Malaysia

Singapore

Vietnam

Rest of Asia Pacific

South America

Brazil

Argentina

Colombia

Chile

Peru

Rest of South America

Rest of the World (RoW)

Middle East

§ Saudi Arabia

§ United Arab Emirates

§ Qatar

§ Israel

+357 96 030922
info@marketpublishers.com

Phase Change Materials Market Forecasts to 2034 – Global Analysis By Product Type (Organic PCM, Inorganic PCM,...

https://marketpublishers.com/report/chemicals_petrochemicals/advanced-materials/phase-change-materials-market-strat.html


§ Rest of Middle East

Africa

§ South Africa

§ Egypt

§ Morocco

§ Rest of Africa

What our report offers:

- Market share assessments for the regional and country-level segments

- Strategic recommendations for the new entrants

- Covers Market data for the years 2023, 2024, 2025, 2026, 2027, 2028, 2030, 2032

and 2034

- Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges, Investment

Opportunities, and recommendations)

- Strategic recommendations in key business segments based on the market

estimations

- Competitive landscaping mapping the key common trends

- Company profiling with detailed strategies, financials, and recent developments

- Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

All the customers of this report will be entitled to receive one of the following free

customization options:

Company Profiling

Comprehensive profiling of additional market players (up to 3)

SWOT Analysis of key players (up to 3)

Regional Segmentation
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Market estimations, Forecasts and CAGR of any prominent country as

per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical

presence, and strategic alliances
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