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Report description:

The MEMS Energy Harvesting Devices Market is expected to register a CAGR of 6.37% during the forecast period.

Key Highlights
- Energy harvesting is used for decades for bicycle dynamos or solar panels. However, this technology is a revolution with
staggering applications in building and industry automation, automotive vehicles, smart cities, and security systems. Notably,
governments and favorable public initiatives are the major drivers for energy harvesting demand growth as public actors consider
energy harvesting a crucial tool for meeting the increasing energy demand and saving energy. In addition, Big Data and IoT
technologies led to autonomous energy-harvesting devices that require less maintenance and are easier to install than batteries.
- Moreover, the market for commercial building automation is also booming and is expected to experience significant growth with
rising smart city initiatives. Energy harvesting wireless solutions find surging applications in building and home automation owing
to their high cost-saving potential in installation and maintenance. Compared to copper wiring or batteries, energy-harvesting
wireless technology is the ideal communication standard to interconnect thousands of building devices and find new monitoring
and control applications.
- Microelectromechanical systems (MEMS) are considered the most suitable technology to realize IoT-sensing nodes. It facilitates
the integrated fabrication of sensors/actuators, electronic circuits for information processing and radio frequency communication,
antennas, and energy harvesters on a single chip or package. They may interact with biological, chemical, and thermal
phenomena, including fluid interaction. At the same time, these devices usually interact with non-electromagnetic fields and
forces, such as mechanical forces, piezoelectric and thermoelectric forces, among others. It promoted MEMS technology as an
excellent tool for miniaturizing energy harvesters.
- In recent years, much development is made in energy harvesting from mechanical vibrations, thermal gradients,
electromagnetic radiations, and solar radiations. This progress is made to provide alternative power sources to operate portable
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and personal gadgets instead of traditional batteries. As a result, the creation of ultra-low-power electronic devices became one of
the main challenges likely to limit the adoption rate of MEMS-based harvesting devices.
- COVID-19 accelerated the pace towards a more patient-centric approach and increased the need for remote patient monitoring,
including telehealth, point-of-care devices, and wearables. There is a growing demand for energy harvesters' wearables owing to
their ability to track peoples' temperature and blood pressure. This trend created new opportunities in the wearables market, as
well as for integrated MEMS sensors, such as pressure, inertial, microphones, thermopiles, etc.

MEMS Energy Harvesting Devices Market Trends

Building and Home Automation to Hold Major Share

-  Building and home automation end-user application in the MEMS energy harvesting devices market refers to using MEMS-based
energy harvesting devices. The devices power and enhance various automated systems and devices within residential and
commercial buildings. 
-  The building and home automation end-user application in the MEMS energy harvesting devices market encompasses many
applications. These include wireless sensor networks for monitoring parameters such as temperature, humidity, air quality,
occupancy, and lighting levels. MEMS energy harvesting devices also power energy-efficient LED lighting systems, smart
thermostats, zone-based HVAC controls, and security and surveillance systems. It also includes wireless security cameras and
access control systems. Additionally, they enable the operation of smart home devices such as smart locks, appliances,
voice-activated assistants, and entertainment systems. 
-  Further, the trend of building and home automation is driven by the increasing emphasis on convenience, as highlighted by
Hippo Holdings' recent survey in the United States. It stated that convenience accounts for 46% of the utilization of smart home
devices across all demographics. MEMS energy harvesting devices could be a potential solution to be adopted in building and
home automation systems to meet this demand. By powering automated systems such as lighting controls, HVAC systems,
security systems, and smart home devices, MEMS energy harvesting devices provide seamless and personalized experiences,
enhancing occupants' comfort and convenience. 
-  Moreover, in North America, countries such as the United States and Canada are expected to witness rapid adoption growth of
smart home technologies. Factors such as the presence of tech-savvy consumers, a strong emphasis on energy efficiency, and
favorable government initiatives might be potential factors responsible for the market's growth. 
-  The building and home automation market is witnessing a growing trend towards integrating MEMS energy harvesting devices,
owing to the rising emphasis on energy efficiency, sustainability, and the optimization of smart devices. Overall, the growth
trajectory of building and home automation, coupled with advancements in MEMS energy harvesting technology, is expected to
witness further expansion. 

Asia-Pacific to Witness Fastest Growth

-  Asian countries, particularly China, Japan, South Korea, and Taiwan, made significant strides in developing and manufacturing
MEMS technologies. These countries include advanced research and development facilities, fostering innovation and pushing the
boundaries of MEMS harvesting device capabilities.
-  Asia is a manufacturing hub for a large consumer electronics market, with a high demand for portable devices such as
smartphones, wearables, and IoT devices. MEMS harvesting devices provide an attractive solution for powering these devices by
harnessing ambient energy, reducing the dependence on traditional batteries.
-  Also, MEMS sensors became one of the most important components in automobiles due to their ability to reduce emissions and
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fuel consumption, increase stability and safety, and improve the comfort and convenience of passengers. The cost-effective
capability of MEMS sensors led to the development of several sensors for automotive applications. It includes accelerometers,
gyroscopes, radiation and temperature sensors, and pressure and vibration sensors.
-  These devices play a critical role in improving the safety of vehicles. This factor acts as the catalyst for the growth of the
market. In September 2022, SiTime Corporation introduced a new automotive oscillator family based on its advanced MEMS
technology. The new differential oscillators are 10x more resilient and ensure reliable operation of ADAS across extreme road
conditions and temperatures.
-  Moreover, governments across Asia implemented policies and initiatives to promote clean energy technologies and reduce
reliance on fossil fuels. For instance, in January 2023, the first India-Japan environment week took place during the event. India set
an ambitious target of achieving net zero by 2070. Japan initiated a goal of becoming net zero by 2050. These measures often
include financial incentives, research grants, and collaborations with industry players, creating a conducive environment. These
initiatives by the government for clean energy will increase the growth of the MEMS harvesting device market.

MEMS Energy Harvesting Devices Industry Overview

The MEMS energy harvesting device market comprises many large-scale vendors capable of backward and forward integration
and commands significant revenue generation capabilities. The market is relatively consolidated, and vendors increasingly spend
on R&D to gain technological capabilities and a competitive edge over other enterprises. The vendors in the market are
competing on technology and quality rather than on price. This market is characterized by moderate-to-high product
differentiation, growing levels of product penetration, and high levels of competition. Generally, the products offered include
customer customizations. Some of the major market players are EnOcean Gmbh, STMicroelectronics NV, Coventor Inc. (Lam
Research Corporation), Analog Devices Inc., and ABB Ltd.

-  May 2023- STMicroelectronics introduced the first MEMS water/liquid-proof absolute pressure sensor with a declared 10-year
longevity program for the industrial market. 
-  April 2023- EnOcean's innovative energy-harvesting wireless technology significantly reduces carbon emissions. As of the end of
April 2023, with over 19,000,000 devices sold, the company could save a remarkable 1,403,302 tons of CO2. It is primarily
because of its self-powered solutions that eliminate the need for batteries or cables and helps make buildings more energy
efficient. 

Additional Benefits:

 -  The market estimate (ME) sheet in Excel format 
-  3 months of analyst support  
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