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According to Stratistics MRC, the Global Dark Store Energy Harvesting Market is
accounted for $42.36 million in 2025 and is expected to reach $89.07 million by 2032
growing at a CAGR of 11.2% during the forecast period. Dark store energy harvesting is
capturing and utilizing energy from operational processes in micro-fulfillment or dark
store facilities. By integrating loT-enabled systems, kinetic, thermal, and renewable
energy sources, retailers optimize energy efficiency and reduce costs. This approach
supports sustainability goals while enhancing automation and real-time monitoring. It
transforms underutilized energy flows into power for devices, sensors, and smart
infrastructure, strengthening operational resilience and minimizing environmental
footprint in last-mile logistics.

According to Nature Communications, researchers developed a 90 um-thick ultraflexible
energy-harvesting and storage system combining organic photovoltaics and zinc-ion
batteries, achieving over 16 % conversion efficiency, >10 mW/cm? output, and 5.82
mWh/cm? energy density.

Market Dynamics:

Driver:
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Significant reduction in operational expenditure

The dark store energy harvesting market is primarily driven by substantial reductions in
operational expenditure achieved through autonomous energy generation systems.
These innovative solutions significantly minimize dependency on grid electricity,
resulting in lower utility costs for dark store operators. Additionally, energy harvesting
technologies offer predictable energy costs, enabling better financial planning and
budget allocation. The integration of smart energy management systems further
optimizes consumption patterns, reducing peak-hour electricity charges. Moreover,
renewable energy adoption accelerates return on investment, making energy harvesting
solutions increasingly attractive for dark store operators.

Restraint:
Integration complexity with legacy infrastructure

Existing HVAC, lighting, and automation networks often lack compatibility interfaces
with renewable energy integration protocols. Retrofitting scenarios require extensive
electrical modifications, potentially disrupting operational continuity during installation
phases. Legacy building management systems frequently demand costly upgrades to
accommodate smart energy harvesting controllers and monitoring platforms. Moreover,
regulatory compliance requirements for electrical safety standards complicate
installation procedures. These integration barriers elevate project timelines and
implementation costs, thereby limiting adoption rates among operators with established
infrastructure investments.

Opportunity:
Expansion of urban dark stores

Metropolitan dark store development accelerates due to last-mile delivery demand and
consumer expectations for rapid order fulfilment. Urban facilities face stricter
environmental regulations, encouraging renewable energy integration from project
inception. City planning initiatives increasingly mandate sustainable building practices
for commercial developments. Moreover, dense urban environments offer optimal
conditions for multiple energy harvesting modalities, including rooftop solar installations
and kinetic energy capture systems. This expansion trend provides technology vendors
with expanding market opportunities to embed energy harvesting solutions into next-
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generation automated fulfillment facilities.
Threat:
Energy storage limitations

Current lithium-ion storage solutions demonstrate limited durability under continuous
charge-discharge cycles typical in dark store environments. Energy density limitations
require substantial physical footprints for adequate backup power capacity.
Temperature fluctuations within warehouse environments can degrade battery
performance and operational lifespan significantly. Moreover, storage system
replacement costs create long-term financial burdens that offset initial energy savings.
These technological limitations reduce system reliability and return on investment
calculations, potentially deterring facility operators from adopting comprehensive energy
harvesting solutions.

Covid-19 Impact:

The COVID-19 pandemic accelerated dark store proliferation as e-commerce demand
surged globally, creating expanded opportunities for energy harvesting implementation.
Facility operators faced increased operational costs due to enhanced sanitization
protocols and extended operating hours. Additionally, supply chain disruptions
emphasized energy independence's importance for maintaining continuous operations.
Remote work policies reduced commercial real estate demand while increasing
automated fulfillment center investments. However, installation delays occurred due to
workforce restrictions and component supply shortages, temporarily constraining market
growth during 2020-2021.

The light (solar/photovoltaic) energy harvesting segment is expected to be the largest
during the forecast period

The light (solar/photovoltaic) energy harvesting segment is expected to account for the
largest market share during the forecast period. Rooftop solar arrays provide consistent
energy generation capacity aligned with facility operational requirements throughout
daylight hours. The declining of photovoltaic panel costs and improved conversion
efficiency rates enhance economic viability for large-scale deployments. Government
incentive programs and renewable energy credits further support solar adoption across
commercial facilities. The scalable nature of solar systems allows facility operators to
incrementally expand capacity based on energy consumption patterns and operational
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growth requirements.

The retrofit installations in existing facilities segment is expected to have the highest
CAGR during the forecast period

Over the forecast period, the retrofit installations in existing facilities segment is
predicted to witness the highest growth rate due to the base of operational fulfillment
centers requiring energy efficiency improvements. Retrofit projects benefit from existing
electrical infrastructure and building permits, reducing implementation timelines and
regulatory complexities. Operators increasingly prioritize energy cost reduction
strategies without facility relocation expenses. Moreover, technological advancements
enable seamless integration with existing building management systems and
automation networks. Government incentives specifically targeting commercial building
upgrades further accelerate retrofit adoption rates among cost-conscious facility
operators seeking sustainable operational improvements.

Region with largest share:

During the forecast period, the North America region is expected to hold the largest
market share through established e-commerce infrastructure and supportive regulatory
frameworks for renewable energy adoption. The region’'s mature dark store network
provides substantial retrofit opportunities alongside new facility developments.
Additionally, favorable net metering policies and tax incentive structures encourage
commercial energy harvesting investments. Major logistics operators headquartered in
North America drive technology adoption through corporate sustainability commitments.
High electricity costs in key metropolitan markets, particularly California and New York,
create compelling economic justifications for energy independence strategies across
automated fulfillment operations.

Region with highest CAGR:

Over the forecast period, the Asia Pacific region is anticipated to exhibit the highest
CAGR, driven by rapid urbanization and explosive e-commerce expansion across
emerging markets. China and India lead dark store development as consumer
purchasing behavior shifts toward online retail platforms. Additionally, rising electricity
costs and grid reliability concerns motivate facility operators to pursue energy
independence solutions. Manufacturing cost advantages for energy harvesting
components within the region support competitive pricing structures. Local technology
partnerships and supply chain proximity accelerate project implementation timelines,
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enabling faster market penetration across diverse geographical markets.
Key players in the market

Some of the key players in Dark Store Energy Harvesting Market include EnOcean, e-
peas, STMicroelectronics, Texas Instruments, Cymbet Corporation, Powercast
Corporation, Analog Devices, Microchip Technology, ABB, Schneider Electric, Silicon
Laboratories, Fujitsu, Honeywell, Lord MicroStrain, Voltree Power, and Linear
Technology.

Key Developments:

In August 2025, Powercast, in partnership with Microchip, continues to offer the world's
first RF energy harvesting kit that enables battery-free, perpetually powered wireless
applications. Their TX91501 Powercaster transmitter can broadcast power and data
over 40 feet using 915-MHz ISM band.

In July 2025, Analog devices signed a collaboration agreement with Delta Electronics
for silicon carbide solutions in energy applications, focusing on Al data centers, EV
charging, renewable energy, and industrial power systems. Microchip continues its
partnership with Powercast for RF energy harvesting solutions.
In April 2024, STMicro partnered with Dracula Technologies to integrate energy-
harvesting organic photovoltaic (OPV) technology with their new STM32UO
microcontroller line. This collaboration enables battery-free 10T applications that can
operate at light levels as low as 100-200 lux.
In October 2023, Texas instruments released the TPS62736 DC/DC step-down
converter, described as the lowest-power device of its kind, increasing harvested
energy usage by up to 70% over alternative devices.
Components:

Transducers

Power Management Integrated Circuits

Storage Devices
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Other Components

Facility Types Covered:
Micro Dark Stores
Mid-Sized Fulfillment Centers

Large Automated Warehouses

Deployment Models Covered:
New Dark Stores (Greenfield Projects)

Retrofit Installations in Existing Facilities

Technologies Covered:
Light (Solar/Photovoltaic) Energy Harvesting
Thermal Energy Harvesting
Vibration/Kinetic Energy Harvesting
Radio Frequency (RF) Energy Harvesting

Other Technologies

Applications Covered:
Smart Lighting Systems
Inventory Management and Asset Tracking

Wireless Sensor Networks (WSN)
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Conveyor and Automated Systems
Security and Surveillance Systems
Data Center Power Management

Other Applications

Regions Covered:

North America
usS
Canada
Mexico

Europe
Germany
UK
Italy
France
Spain
Rest of Europe

Asia Pacific
Japan

China
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India

Australia

New Zealand

South Korea

Rest of Asia Pacific

South America

Argentina

Brazil

Chile

Rest of South America

Middle East & Africa

Saudi Arabia

UAE

Qatar

South Africa

Rest of Middle East & Africa
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- Market share assessments for the regional and country-level segments

- Strategic recommendations for the new entrants
- Covers Market data for the years 2024, 2025, 2026, 2028, and 2032

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

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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