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VRLA AGM Battery Market Summary
Introduction

The Valve Regulated Lead Acid (VRLA) Absorbent Glass Mat (AGM) battery market
centers on sealed lead-acid batteries that utilize ultra-fine glass fiber separators to
absorb electrolyte, enabling maintenance-free operation through a cathode absorption
principle. VRLA AGM batteries, distinct from gel-based VRLA (GFL) batteries, employ a
pure sulfuric acid electrolyte with a density of 1.29—-1.31 g/cm?, stored primarily in high-
porosity (90%) glass fiber mats. These batteries are tightly assembled to ensure optimal
electrolyte-plate contact, using thicker plates and Pb-Ca-Sn-Al alloy grids for enhanced
durability, with a design life of 7-10 years. AGM batteries are characterized by low
internal resistance, high oxygen recombination efficiency (up to 98% in new units), and
strong high-current discharge capabilities, making them ideal for applications requiring
rapid power delivery, such as inverters, thrusters, and winches. The market serves
applications in start-up systems (e.g., automotive stop-start), stationary power (e.g.,
telecom and UPS), and other niche uses. The automotive sector, particularly vehicles
with stop-start systems, drives significant demand, with companies like Camel Group
achieving a North American production capacity of 1 million batteries annually, including
AGM lines, by 2023. Fengfan’s industrial park also boasts a capacity of over 3 million
AGM batteries per year. Asia Pacific leads demand due to its automotive and industrial
manufacturing dominance, while North America and Europe focus on high-performance
applications. Emerging trends include eco-friendly designs, integration with renewable
energy storage, and advancements in battery management systems. Challenges
include lower discharge capacity (10% less than conventional lead-acid batteries), high
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production costs, and environmental concerns related to lead disposal.
Market Size and Growth Forecast

The global VRLA AGM battery market is projected to reach USD 8.0-10.0 billion by
2025, with an estimated compound annual growth rate (CAGR) of 6%—8% through
2030. This growth is driven by increasing adoption in automotive stop-start systems,
expanding stationary power applications, and rising demand for reliable energy storage,
supported by advancements in battery durability and efficiency.

Regional Analysis

Asia Pacific is expected to lead the VRLA AGM battery market with a growth rate of
7%—-9%, driven by China, India, and Japan. China’s dominance in automotive
manufacturing and telecom infrastructure fuels demand, with companies like Camel
Group and Fengfan expanding production capacities to over 3 million units annually.
India’s growing automotive and renewable energy sectors drive adoption, particularly in
cost-sensitive markets. Japan’s focus on high-performance batteries for automotive
and industrial applications supports steady growth.

North America follows with a growth rate of 6%—-8%, led by the United States and
Canada. The U.S. market is propelled by widespread adoption of stop-start vehicles and
UPS systems, with Camel Group’s North American facility producing 1 million batteries
annually. Canada’s renewable energy and telecom sectors contribute to demand, with
trends emphasizing energy-efficient designs.

Europe, with a growth rate of 5.5%—7.5%, is driven by Germany, France, and the UK.
Germany’s automotive industry, particularly for stop-start and hybrid vehicles, drives
demand for AGM batteries, while France and the UK focus on stationary power for
telecom and data centers. The region’s strict environmental regulations promote
sustainable battery production.

South America, with a growth rate of 5%—7%, sees demand in Brazil and Argentina,
driven by automotive and industrial growth. Brazil's expanding vehicle production fuels
adoption, though economic volatility limits broader penetration.

The Middle East and Africa, with a growth rate of 4.5%-6.5%, are led by the UAE and
South Africa. The UAE's infrastructure projects and South Africa’s mining and telecom
sectors drive demand, but limited manufacturing infrastructure poses challenges.
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Application Analysis

Start-Up: Expected to grow at 6.5%—8.5%, this segment is the largest, driven by
automotive stop-start systems requiring high-current discharge capabilities. Trends
focus on lightweight, durable AGM batteries for fuel-efficient vehicles.

Stationary: With a growth rate of 6%—8%, this segment serves telecom, UPS, and
renewable energy storage, leveraging AGM’s low maintenance and high reliability.
Trends include integration with smart grids and energy management systems.

Others: Projected to grow at 5%—7%, this segment includes niche applications like
marine and industrial equipment. Trends emphasize high-durability batteries for harsh
environments.

Key Market Players

Johnson Controls: A U.S.-based company, Johnson Controls produces VRLA AGM
batteries for automotive and stationary applications, focusing on high-performance and
eco-friendly designs.

EnerSys: A U.S. firm, EnerSys specializes in AGM batteries for telecom, UPS, and
industrial applications, emphasizing reliability and long service life.

East Penn Manufacturing: A U.S. manufacturer, East Penn offers AGM batteries for
automotive stop-start systems and stationary power, known for robust, high-capacity
solutions.

Exide: A U.S. company, Exide provides AGM batteries for automotive and industrial
uses, focusing on cost-effective, high-durability designs for global markets.

C&D: A U.S. firm, C&D produces AGM batteries for stationary applications like telecom
and data centers, emphasizing energy efficiency and scalability.

GS Yuasa: A Japanese company, GS Yuasa offers AGM batteries for automotive and
industrial applications, known for high-performance and reliable power delivery.

Camel Group: A Chinese manufacturer, Camel Group produces AGM batteries with a
North American capacity of 1 million units annually, targeting automotive and stationary
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markets.

Fengfan: A Chinese firm, Fengfan specializes in AGM batteries with a production
capacity exceeding 3 million units annually, serving China’s automotive and industrial
sectors.

Vision Group: A Chinese company, Vision Group provides AGM batteries for telecom
and renewable energy, focusing on cost-competitive, high-reliability solutions.

Narada: A Chinese manufacturer, Narada offers AGM batteries for stationary power and
industrial applications, emphasizing durability and energy storage efficiency.

Sacred Sun: A Chinese firm, Sacred Sun produces AGM batteries for telecom, UPS,
and renewable energy, targeting Asia Pacific’'s growing infrastructure needs.

Porter’s Five Forces Analysis

Threat of New Entrants: Moderate. The VRLA AGM battery market has high
barriers, including significant capital costs for manufacturing facilities and
compliance with environmental regulations. Established players like Johnson
Controls and EnerSys dominate, but Chinese firms like Camel Group and
Fengfan enter with cost-competitive offerings, slightly increasing the threat.

Threat of Substitutes: Moderate. Alternatives like lithium-ion batteries or gel-
based VRLA batteries exist, but AGM batteries offer unique advantages in high-
current discharge and maintenance-free operation. Lithium-ion’s higher energy
density poses a moderate threat in automotive and stationary applications.

Bargaining Power of Buyers: Moderate to High. Automotive manufacturers,
telecom operators, and industrial clients have negotiating power due to bulk
purchasing and multiple suppliers, particularly in Asia Pacific. However,
specialized AGM batteries for stop-start systems limit switching options,
balancing buyer power.

Bargaining Power of Suppliers: Moderate. Suppliers of lead, sulfuric acid, and
glass fiber mats hold some leverage due to raw material price volatility, but
global supply chains and alternative sources reduce their power.

Competitive Rivalry: High. The market is highly competitive, with global leaders
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like Johnson Controls and GS Yuasa competing on quality and innovation, while
Chinese players like Camel Group and Narada focus on cost-effectiveness,
intensifying rivalry in price-sensitive markets.

Market Opportunities and Challenges
Opportunities

Automotive Stop-Start Growth: The rise of fuel-efficient vehicles with stop-start
systems, particularly in Asia Pacific and Europe, drives demand for AGM
batteries with high-current capabilities.

Renewable Energy Storage: Increasing adoption of renewable energy in North
America and Asia Pacific creates opportunities for AGM batteries in stationary
storage for solar and wind systems.

Telecom Infrastructure Expansion: The global rollout of 5G and telecom
networks, especially in China and India, boosts demand for reliable AGM
batteries in stationary applications.

Eco-Friendly Innovations: Advancements in recyclable materials and sustainable
manufacturing align with environmental regulations, creating opportunities in
Europe and North America.

Emerging Market Industrialization: Rapid industrial growth in India, Brazil, and
the UAE supports demand for cost-effective AGM batteries in automotive and
stationary applications.

Challenges

Lower Discharge Capacity: AGM batteries’ 10% lower capacity compared to
conventional lead-acid batteries limits their appeal in high-energy-density
applications.

High Production Costs: The use of thicker plates and specialized alloys
increases manufacturing costs, challenging competitiveness in price-sensitive
markets.
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Environmental Regulations: Strict lead disposal and recycling regulations,
particularly in Europe, raise compliance costs and environmental concerns.

Competition from Lithium-lon: The growing adoption of lithium-ion batteries in
automotive and stationary applications threatens AGM market share due to their

higher energy density.

Supply Chain Risks: Dependency on lead and glass fiber supplies exposes the
market to price volatility and geopolitical disruptions.
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