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Abstracts

Global Zinc Manganese Oxide Printed Battery Market was valued at USD 1.09 billion in

2024 and is expected to reach USD 1.86 billion by 2030 with a CAGR of 9.18% during

the forecast period.

The Zinc Manganese Oxide Printed Battery market refers to the segment of the energy

storage industry focused on the development and commercialization of printed batteries

that utilize zinc as the anode and manganese oxide as the cathode. These batteries are

manufactured using printing techniques such as screen, inkjet, and gravure printing,

enabling the production of ultra-thin, flexible, and lightweight batteries suited for low-

power applications. Zinc Manganese Oxide Printed Batteries are environmentally

friendly, cost-effective, and safe, owing to their aqueous electrolytes and non-toxic

materials.

They are widely used in emerging applications such as disposable medical devices,

wearable electronics, smart packaging, RFID tags, and Internet of Things sensors. The

market is set to witness significant growth in the coming years due to increasing

demand for miniaturized, low-voltage energy solutions across consumer and industrial

applications. As industries push for more sustainable and biodegradable electronic

components, these batteries present a viable alternative to conventional lithium-based
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batteries. The rise in smart healthcare devices, where disposability, safety, and

compactness are crucial, further fuels adoption. Additionally, the surge in demand for

flexible electronics and printed sensors across logistics, retail, and diagnostics sectors

is creating a strong growth trajectory.

Advancements in printing technology, materials engineering, and scalable

manufacturing processes are also enabling mass production at lower costs, making

these batteries increasingly commercially viable. Governments and regulatory agencies

are encouraging research into greener energy storage technologies, offering funding

and support to manufacturers and research institutions, which is also contributing to

market expansion.

Key Market Drivers

Rising Demand for Flexible and Wearable Electronics

The escalating demand for flexible and wearable electronics is a primary driver for the

Zinc Manganese Oxide Printed Battery Market, as these batteries offer unique

advantages for powering compact, lightweight devices. Wearable technologies, such as

smartwatches, fitness trackers, and medical sensors, require thin, flexible power

sources that can conform to irregular shapes without compromising performance. Zinc

manganese oxide printed batteries, with their thin-film design and customizable form

factors, meet these needs, enabling seamless integration into wearable devices and

smart textiles.

The global proliferation of Internet of Things (IoT) devices, projected to exceed 30 billion

by 2030, further amplifies demand for low-cost, efficient batteries. These batteries

provide stable power for low-energy applications, supporting sensors and

microcontrollers in smart homes, healthcare, and industrial automation. Their eco-

friendly composition, utilizing abundant zinc and manganese, aligns with consumer

preferences for sustainable electronics, particularly in regions like Europe and North

America, where environmental regulations are stringent. Additionally, the lightweight

nature of printed batteries reduces device weight, enhancing user comfort and product

appeal.

The ability to produce these batteries using cost-effective printing techniques, such as

screen or inkjet printing, lowers manufacturing costs, making them attractive for mass-

market consumer electronics. As industries prioritize miniaturization and portability, the

Zinc Manganese Oxide Printed Battery Market is poised for significant growth, driven by

+357 96 030922
info@marketpublishers.com

Zinc Manganese Oxide Printed Battery Market - Global Industry Size, Share, Trends, Opportunity, and Forecast,...

https://marketpublishers.com/report/energy/batteries-accumulators/zinc-manganese-oxide-printed-battery-market-techsci.html


the need for versatile, sustainable power solutions that cater to the evolving demands of

wearable and IoT ecosystems.

In 2023, global wearable device shipments reached 520 million units, with 40%

requiring flexible batteries, per the International Data Corporation. Zinc manganese

oxide printed batteries powered 15% of these, or 31.2 million units. In Europe, 50 million

IoT devices in 2022 used printed batteries, contributing to 10% of the region’s 500

terawatt-hours of low-power energy consumption, supporting 5 million smart home

systems annually.

Key Market Challenges

Technical Limitations and Performance Constraints

One of the most significant challenges hindering the growth of the Zinc Manganese

Oxide Printed Battery market is its technical limitations and performance constraints

compared to conventional energy storage solutions. While these batteries offer

environmental advantages and flexibility, they often fall short in terms of energy density,

lifespan, and power output. For instance, Zinc Manganese Oxide chemistry, though safe

and cost-effective, tends to offer lower voltage and capacity levels than lithium-based

systems, which limits its use in higher power or longer-duration applications.

Additionally, printed battery technologies face inherent challenges related to uniformity

in printing layers, electrolyte containment, and electrode adhesion. These challenges

contribute to variances in performance and reliability, which are critical factors in

industries such as medical devices and consumer electronics.

Moreover, many current prototypes and commercialized products are limited to single-

use or short-cycle life, which restricts their adoption in markets requiring rechargeable

and long-life energy solutions. Improving material formulation, optimizing cell

architecture, and enhancing printing techniques require substantial investment in

research and development. Until these advancements are consistently achieved, the

perceived underperformance compared to traditional batteries may hinder the

widespread adoption and scalability of Zinc Manganese Oxide Printed Batteries,

particularly in markets where performance and durability are non-negotiable

requirements.

Key Market Trends
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Growing Adoption in Flexible and Wearable Electronics

The Zinc Manganese Oxide Printed Battery Market is experiencing significant growth

due to the increasing adoption of flexible and wearable electronics. These batteries offer

lightweight and bendable features, making them highly suitable for integration into

wearable healthcare devices, smart textiles, and next-generation consumer electronics.

The increasing demand for personalized health monitoring systems, such as fitness

trackers and smart patches, is driving the need for compact and adaptable energy

storage solutions. Zinc manganese oxide printed batteries are ideal for these

applications due to their thin profile, environmental safety, and non-flammable

properties. Additionally, advancements in printing technologies and substrate materials

are enabling higher performance and energy density in printed battery formats, making

them viable for continuous usage and improved lifespan.

Consumer preference is increasingly shifting towards electronics that offer comfort,

durability, and aesthetic integration, which is pushing manufacturers to invest in the

development of flexible power solutions. Furthermore, partnerships between battery

manufacturers and electronics companies are resulting in the co-development of

tailored battery solutions optimized for wearable form factors. This collaboration is

expected to enhance the functionality and commercialization of flexible devices across

healthcare, sports, and fashion industries. With significant research being conducted in

improving charge-discharge cycles and integration techniques, the adoption of zinc

manganese oxide printed batteries in the flexible electronics ecosystem is set to

increase robustly.

Key Market Players

Blue Spark Technologies, Inc.

Imprint Energy, Inc

Enfucell Oy

ULVAC Technologies, Inc.

VARTA AG

Jenax Inc.
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Power Paper Ltd.

Samsung SDI Co., Ltd.

Panasonic Holdings Corporation

LG Energy Solution Ltd.

Report Scope:

In this report, the Global Zinc Manganese Oxide Printed Battery Market has been

segmented into the following categories, in addition to the industry trends which have

also been detailed below:

Zinc Manganese Oxide Printed Battery Market, By Battery Type:

Primary Battery

Secondary Battery

Zinc Manganese Oxide Printed Battery Market, By Voltage:

Below 1.5V

1.5V to 3V

Above 3V

Zinc Manganese Oxide Printed Battery Market, By End-User:

Healthcare

Retail

Industrial

Automotive
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Others

Zinc Manganese Oxide Printed Battery Market, By Region:

North America

United States

Canada

Mexico

Europe

Germany

France

United Kingdom

Italy

Spain

South America

Brazil

Argentina

Colombia

Asia-Pacific

China

India

Japan
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South Korea

Australia

Middle East & Africa

Saudi Arabia

UAE

South Africa

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global Zinc

Manganese Oxide Printed Battery Market.

Available Customizations:

Global Zinc Manganese Oxide Printed Battery Market report with the given market data,

TechSci Research offers customizations according to a company's specific needs. The

following customization options are available for the report:

Company Information

Detailed analysis and profiling of additional market players (up to five).
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