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Abstracts

Global Articulated Robot Market was valued at USD 23.27 Billion in 2023 and is

anticipated to project robust growth in the forecast period with a CAGR of 16.48%

through 2029. The Articulated Robot Market refers to the global industry centered

around the design, production, and sale of articulated robots, which are characterized

by their rotary joints. These robots typically mimic the human arm, featuring multiple

joints that allow for a high degree of freedom and versatility in movement. Articulated

robots are used extensively in industrial applications due to their precision, flexibility,

and efficiency. The market encompasses a wide range of robots from small, high-speed

models for tasks like assembly and packaging to large, powerful robots capable of

handling heavy payloads in applications such as welding, material handling, and

painting. Key sectors driving the demand for articulated robots include automotive,

electronics, metal and machinery, rubber and plastics, food and beverages, and

pharmaceuticals.

Key Market Drivers:

Increasing Adoption in Manufacturing Industries

The manufacturing sector is experiencing a significant transformation driven by the
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adoption of advanced technologies, with articulated robots playing a crucial role.

Articulated robots, known for their flexibility, precision, and efficiency, are becoming

integral in various manufacturing processes, ranging from assembly and welding to

material handling and packaging.

One of the primary reasons for the increasing adoption of articulated robots in

manufacturing is their ability to improve productivity and reduce operational costs.

These robots can operate continuously without fatigue, leading to higher production

rates and consistent product quality. In industries such as automotive, electronics, and

consumer goods, where precision and repeatability are critical, articulated robots ensure

that manufacturing processes are carried out with high accuracy, minimizing defects

and waste.

The shift towards automation is driven by the need to remain competitive in a global

market. Manufacturers are under constant pressure to innovate and optimize their

operations. Articulated robots offer a solution to this challenge by enabling

manufacturers to streamline their processes, reduce cycle times, and respond quickly to

market demands. The flexibility of articulated robots allows them to perform a wide

range of tasks, making them suitable for various applications and reducing the need for

multiple specialized machines.

The integration of advanced technologies such as artificial intelligence (AI) and machine

learning (ML) enhances the capabilities of articulated robots. These technologies enable

robots to learn from their environment, adapt to new tasks, and optimize their

performance over time. This not only improves efficiency but also reduces the need for

extensive programming and setup, making automation more accessible to a broader

range of manufacturers.

Advancements in Robotics Technology

The rapid advancements in robotics technology are a significant driver for the

articulated robot market. These advancements have led to the development of more

sophisticated, efficient, and versatile robots that can perform a wide range of tasks with

higher precision and reliability.

One of the key technological advancements is the improvement in sensors and

actuators. Modern articulated robots are equipped with advanced sensors that enable

them to perceive their environment with high accuracy. These sensors include vision

systems, force sensors, and proximity sensors, which allow robots to detect objects,
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measure force, and navigate complex environments. The enhanced sensory capabilities

enable robots to perform delicate and intricate tasks, such as assembling small

electronic components or handling fragile materials, with greater precision and care.

Sensors, advancements in actuator technology have significantly improved the

performance of articulated robots. Actuators are responsible for the movement and

control of robot joints, and modern actuators are more powerful, efficient, and compact.

This allows robots to move more smoothly and rapidly, increasing their productivity and

versatility. The development of lightweight and energy-efficient actuators also reduces

the overall power consumption of robots, making them more cost-effective and

environmentally friendly.

Another important advancement is the integration of artificial intelligence (AI) and

machine learning (ML) into robotics. AI and ML algorithms enable robots to learn from

data, adapt to new tasks, and make decisions based on real-time information. This

enhances the autonomy and intelligence of articulated robots, allowing them to perform

complex tasks with minimal human intervention. For example, AI-powered robots can

identify patterns, optimize their movements, and adjust their actions based on feedback

from their environment. This not only improves efficiency but also reduces the need for

extensive programming and setup, making robots more user-friendly and accessible to

a wider range of industries.

Government Initiatives and Support for Automation and Robotics

Government initiatives and support for automation and robotics are crucial drivers for

the growth of the articulated robot market. Governments worldwide recognize the

importance of automation in enhancing industrial productivity, competitiveness, and

economic growth. As a result, they are implementing policies, providing funding, and

creating favorable environments to promote the adoption of robotics and automation

technologies.

One of the primary ways governments support the robotics industry is through funding

and grants for research and development (R&D). By investing in R&D, governments aim

to spur innovation and technological advancements in robotics. This funding helps

develop new and improved robotic systems, components, and software, making them

more efficient, cost-effective, and versatile. For example, programs such as the

European Union’s Horizon 2020 and the National Robotics Initiative in the United

States provide substantial funding for robotics research, fostering collaboration between

academia, industry, and government institutions.
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R&D funding, governments offer financial incentives to encourage businesses to adopt

automation and robotics. These incentives may include tax credits, subsidies, and low-

interest loans for companies investing in robotic systems. By reducing the financial

burden associated with purchasing and implementing robots, governments make it

more feasible for small and medium-sized enterprises (SMEs) to embrace automation.

This support is particularly important for SMEs, which may lack the resources to invest

in advanced technologies but can significantly benefit from automation in terms of

productivity and competitiveness.

Governments also play a vital role in establishing industry standards and regulations for

robotics and automation. Standardization ensures the interoperability, safety, and

reliability of robotic systems, fostering trust and acceptance among businesses and

consumers. Regulatory frameworks provide guidelines for the safe deployment and

operation of robots, addressing concerns related to worker safety, data security, and

ethical considerations. By creating a clear and supportive regulatory environment,

governments help mitigate risks and uncertainties associated with adopting new

technologies.

Key Market Challenges

High Initial Costs and Return on Investment (ROI) Concerns

The initial costs associated with articulated robots remain a significant barrier to entry

for many businesses, particularly small and medium-sized enterprises (SMEs). These

costs include not only the purchase price of the robots themselves but also expenses

related to installation, integration with existing systems, programming, and employee

training. For SMEs with limited budgets, the high upfront investment can be prohibitive.

The ROI for articulated robots can be uncertain and variable depending on several

factors. Businesses must consider the specific application, operational efficiency gains,

and the scale of deployment. While large corporations might realize substantial benefits

from automation due to high production volumes and the ability to amortize costs over

multiple units, smaller firms may struggle to justify the expenditure. They must carefully

evaluate whether the anticipated productivity improvements and labor cost savings will

outweigh the initial outlay and ongoing maintenance expenses.

Another aspect complicating the ROI calculation is the pace of technological

advancements. Rapid innovation in robotics can lead to equipment obsolescence faster
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than anticipated. Businesses may find themselves needing to upgrade or replace robots

sooner than expected, which can further impact ROI. Additionally, the integration of new

robots into existing production lines can disrupt operations and incur additional costs,

further complicating the financial equation.

To mitigate these challenges, companies must conduct thorough cost-benefit analyses

and consider flexible financing options such as leasing or rental programs. They should

also explore government incentives and subsidies available for automation initiatives.

However, these measures only partially alleviate the financial burden, and the challenge

of high initial costs and uncertain ROI remains a formidable barrier to widespread

adoption of articulated robots, particularly for smaller businesses.

Skilled Workforce Shortage

The deployment and maintenance of articulated robots require a highly skilled

workforce. This includes robotics engineers, programmers, and technicians who are

proficient in the design, programming, troubleshooting, and upkeep of these complex

systems. However, there is a global shortage of such skilled professionals, which poses

a significant challenge to the articulated robot market.

The gap between the demand for skilled labor and the availability of qualified personnel

can lead to several issues. First, the shortage of skilled workers can slow down the

implementation of robotic systems, as businesses may struggle to find the necessary

expertise to oversee installation and integration. This delay can be particularly

detrimental in industries where rapid deployment is critical to maintaining competitive

advantage.

The lack of skilled workers can drive up labor costs, as companies may need to offer

higher salaries and benefits to attract and retain qualified professionals. This can further

increase the overall cost of adopting articulated robots, exacerbating the financial

challenges already discussed. Additionally, the competition for skilled talent can lead to

poaching and high turnover rates, resulting in further disruptions and increased

recruitment and training costs.

Educational institutions and training programs are attempting to address this skills gap,

but there is often a lag between the evolving needs of the robotics industry and the

curriculum offered by these institutions. Furthermore, ongoing professional development

is crucial, as the rapid pace of technological advancements in robotics requires

continuous learning and adaptation.
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To overcome this challenge, companies must invest in internal training programs and

partnerships with educational institutions to develop a pipeline of skilled workers.

Government and industry initiatives aimed at promoting STEM (science, technology,

engineering, and mathematics) education and vocational training can also play a crucial

role in addressing the workforce shortage. However, until these efforts bear fruit, the

shortage of skilled labor will continue to pose a significant challenge to the articulated

robot market.

Key Market Trends

Advancements in AI and Machine Learning Integration

The integration of artificial intelligence (AI) and machine learning (ML) into articulated

robots is a significant market trend transforming the landscape of industrial automation.

AI and ML technologies enhance the capabilities of robots, making them smarter, more

adaptable, and efficient in various applications. This trend is driven by the increasing

demand for robots that can perform complex tasks with precision and flexibility in

dynamic environments.

AI and ML enable articulated robots to learn from their experiences, adapt to new tasks,

and improve their performance over time. This learning capability is crucial for industries

requiring high levels of customization and precision, such as electronics, automotive,

and pharmaceuticals. For instance, in the automotive industry, AI-powered robots can

handle tasks like welding, painting, and assembly with greater accuracy and

consistency, reducing errors and increasing productivity.

AI and ML facilitate predictive maintenance, a critical aspect of modern manufacturing.

By analyzing data from sensors and monitoring systems, AI algorithms can predict

when a robot is likely to fail or require maintenance. This proactive approach minimizes

downtime and extends the lifespan of robotic systems, ultimately reducing operational

costs for manufacturers.

Another notable development is the use of AI in improving human-robot collaboration.

AI-driven robots can understand and interpret human actions and intentions, making it

easier for them to work alongside human operators. This collaboration enhances safety

and efficiency in the workplace, as robots can take over repetitive or hazardous tasks,

allowing human workers to focus on more strategic and creative activities.
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The advancements in AI and ML are also contributing to the growth of collaborative

robots, or cobots, which are designed to work safely alongside humans. Cobots are

increasingly being equipped with sophisticated AI algorithms that enable them to

perform tasks with minimal supervision. This trend is particularly beneficial for small and

medium-sized enterprises (SMEs) that may not have the resources to invest in large-

scale automation but can benefit from the flexibility and efficiency of cobots.

AI and ML are driving the development of autonomous mobile robots (AMRs) that can

navigate and operate independently in unstructured environments. These robots are

becoming essential in logistics and warehousing, where they can transport goods,

manage inventory, and optimize supply chain operations. The ability of AMRs to operate

autonomously and adapt to changing conditions makes them a valuable asset in the

fast-paced world of e-commerce and retail.

The integration of AI and ML into articulated robots represents a transformative trend in

the robotics market. It not only enhances the capabilities and efficiency of robots but

also opens up new possibilities for their application across various industries. As AI and

ML technologies continue to evolve, we can expect to see even more sophisticated and

intelligent robotic systems that can address the complex challenges of modern

manufacturing and beyond.

Increasing Adoption in the Healthcare Sector

The healthcare sector is experiencing a growing adoption of articulated robots, driven

by the need for precision, efficiency, and improved patient outcomes. This trend is

fueled by advancements in robotic technology and the increasing acceptance of robots

in medical procedures, rehabilitation, and patient care.

One of the most significant applications of articulated robots in healthcare is in surgical

procedures. Robotic-assisted surgery offers numerous benefits, including enhanced

precision, reduced invasiveness, and shorter recovery times. Articulated robots

equipped with advanced imaging and sensor technologies provide surgeons with a high

level of control and accuracy, enabling them to perform complex surgeries with greater

ease and confidence. Procedures such as minimally invasive surgery, orthopedic

surgery, and neurosurgery have seen remarkable improvements in outcomes due to the

integration of robotic systems.

Beyond surgery, articulated robots are playing a crucial role in rehabilitation and

physical therapy. Robots designed for rehabilitation can assist patients in performing
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exercises and movements, providing consistent and precise support. This assistance is

particularly beneficial for patients recovering from strokes, spinal cord injuries, or

orthopedic surgeries. The use of robots in rehabilitation helps to accelerate recovery,

improve motor skills, and enhance the overall quality of life for patients.

In addition to surgical and rehabilitation applications, articulated robots are being utilized

in various aspects of patient care and hospital operations. For example, robots are used

to assist in the transportation of medical supplies, medications, and laboratory samples

within healthcare facilities. This automation of logistical tasks reduces the workload on

healthcare staff, allowing them to focus more on direct patient care.

The ongoing COVID-19 pandemic has further accelerated the adoption of robots in

healthcare. Robots have been deployed for tasks such as disinfecting hospital rooms,

delivering food and medications to patients, and performing remote diagnostics. These

applications not only improve efficiency but also reduce the risk of virus transmission

among healthcare workers and patients.

Another emerging area is the use of robots in elderly care and assisted living facilities.

With the aging global population, there is a growing demand for solutions that can

support the elderly in their daily activities. Articulated robots can assist with tasks such

as medication management, mobility support, and companionship, helping to improve

the quality of life for elderly individuals while reducing the burden on caregivers.

The integration of advanced technologies such as AI and machine learning is further

enhancing the capabilities of articulated robots in healthcare. AI-powered robots can

analyze vast amounts of medical data, assist in diagnosis, and provide personalized

treatment recommendations. Machine learning algorithms enable robots to adapt to

individual patient needs and preferences, making healthcare more patient-centric and

efficient.

The increasing adoption of articulated robots in the healthcare sector represents a

significant market trend. The ability of robots to perform precise, consistent, and efficient

tasks is transforming various aspects of healthcare, from surgery and rehabilitation to

patient care and hospital operations. As technology continues to advance, the role of

articulated robots in healthcare is expected to expand, offering new opportunities to

improve patient outcomes and optimize healthcare delivery.

Segmental Insights
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Payload Insights

The Up to 16.00 kg segment held largest market share in 2023. The market for

articulated robots in the up to 16.00 kg payload segment is experiencing robust growth,

primarily driven by the pressing need for enhanced precision and efficiency in small to

medium-scale manufacturing, alongside the rapid technological advancements that are

reshaping industrial automation. These robots have become indispensable due to their

ability to execute delicate and complex tasks with exceptional accuracy, powered by

cutting-edge sensor technology, artificial intelligence (AI), and machine learning (ML).

Such technological advancements not only improve the precision and adaptability of

these robots but also facilitate their integration into dynamic and varied manufacturing

environments. Small and medium-sized enterprises (SMEs), which are proliferating

globally, particularly in emerging economies, are increasingly adopting these cost-

effective robots to stay competitive. SMEs benefit from the smaller footprint, lower

costs, and ease of integration of these robots, allowing them to automate repetitive and

labor-intensive tasks efficiently, thereby boosting productivity and reducing operational

costs.

These robots are versatile, finding applications across diverse industries such as

electronics, automotive, pharmaceuticals, and food and beverage, where they perform

tasks ranging from assembling small components to packaging and quality inspection.

The focus on maintaining stringent quality standards and regulatory compliance,

especially in sectors like pharmaceuticals and food and beverage, further drives the

demand for these highly accurate and reliable robots, ensuring product consistency and

safety. Furthermore, demographic changes and labor shortages, particularly in

developed countries, are accelerating the shift towards automation, with articulated

robots filling the gap left by a dwindling skilled workforce. These robots not only ensure

continuous and efficient operations by taking over repetitive, physically demanding, or

hazardous tasks but also free up human workers for more strategic roles. The

cumulative impact of these factors—technological advancements, the rise of SMEs,

diversification of applications, stringent quality requirements, and labor market

dynamics—underscores the critical role of articulated robots in the up to 16.00 kg

segment in modernizing and optimizing manufacturing processes across industries,

driving their increasing adoption and market expansion.

Regional Insights

Asia-Pacific region held largest market share in 2023. The articulated robot market in

the Asia-Pacific region is experiencing robust growth, driven primarily by rapid
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industrialization, technological advancements, and a strong push towards automation

across various industries. This trend is particularly prominent in major economies such

as China, Japan, South Korea, and India, which are leading the charge in adopting

advanced manufacturing technologies to enhance productivity and maintain a

competitive edge in the global market. The aggressive industrial expansion in these

countries is accompanied by significant investments in smart factories and Industry 4.0

initiatives, where articulated robots play a crucial role in automating complex

manufacturing processes, ensuring high precision, and increasing operational

efficiency. Governments in the Asia-Pacific region are actively supporting the adoption

of automation through favorable policies and incentives. For instance, China’s 'Made in

China 2025' initiative aims to upgrade the nation’s manufacturing sector, encouraging

the integration of advanced robotics to improve production capabilities and product

quality. Similarly, Japan’s focus on robotics under its 'Society 5.0' vision underscores

the importance of incorporating cutting-edge technologies to address societal

challenges and enhance industrial output. The burgeoning electronics and

semiconductor industries in the region, particularly in countries like Taiwan and South

Korea, are heavily reliant on articulated robots for tasks such as assembly, testing, and

packaging, where precision and reliability are paramount.

The automotive industry in the Asia-Pacific region is a significant driver of the articulated

robot market. With major automakers and a vast network of suppliers operating in the

region, there is a high demand for automation to streamline production lines, ensure

consistent quality, and reduce labor costs. The growing middle-class population and

rising consumer demand for high-quality goods are further fueling the need for

advanced manufacturing solutions. Moreover, the increasing labor costs in some parts

of the region are pushing manufacturers to adopt articulated robots to remain

competitive. These robots help mitigate the challenges associated with labor shortages

and rising wages, enabling companies to maintain cost efficiency while achieving high

productivity levels. The Asia-Pacific region is also witnessing a surge in small and

medium-sized enterprises (SMEs) adopting robotics to scale their operations and

enhance competitiveness. The availability of cost-effective, user-friendly articulated

robots has made automation accessible to SMEs, allowing them to improve product

quality, reduce lead times, and respond more flexibly to market demands. In addition to

manufacturing, other sectors such as healthcare, logistics, and food and beverage are

increasingly utilizing articulated robots to enhance efficiency and service delivery. For

example, in the healthcare sector, robots are employed for tasks such as surgery,

rehabilitation, and logistics within hospitals, improving patient outcomes and operational

efficiency. The logistics industry benefits from robots in warehouse automation, where

they handle sorting, packing, and material handling tasks, ensuring faster and more

+44 20 8123 2220
info@marketpublishers.com

Articulated Robot Market – Global Industry Size, Share, Trends, Opportunity, and Forecast, By Payload (Up to 1...

https://marketpublishers.com/report/industry/other_industries/articulated-robot-market-v-global-industry-size-share-trends-opportunity-n-forecast-by-payload-up-to-1600-kg-1601v6000-kg-by-function-handling.html


accurate order fulfillment. The Asia-Pacific region’s dynamic economic landscape,

characterized by a blend of mature and emerging markets, creates a fertile ground for

the adoption of articulated robots. As technological capabilities continue to advance and

industries strive for higher efficiency and quality standards, the articulated robot market

in the Asia-Pacific region is poised for sustained growth, driven by the imperative to

remain competitive in a rapidly evolving global economy.

Key Market Players

ABB Ltd.

FANUC Corporation

KUKA Aktiengesellschaft

Yaskawa Electric Corporation

Kawasaki Heavy Industries, Ltd.

DENSO Corporation

Seiko Epson Corporation

Mitsubishi Electric Corporation

Report Scope:

In this report, the Global Articulated Robot Market has been segmented into the

following categories, in addition to the industry trends which have also been detailed

below:

Articulated Robot Market, By Payload:

Up to 16.00 kg

16.01–60.00 kg

Articulated Robot Market, By Function:
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Handling

Welding

Dispensing

Assembly

Articulated Robot Market, By Industry:

Automotive

Electrical & Electronics

Metal & Machinery

Food & Beverages

Articulated Robot Market, By Region:

North America

United States

Canada

Mexico

Europe

France

United Kingdom

Italy

Germany
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Spain

Belgium

Asia-Pacific

China

India

Japan

Australia

South Korea

Indonesia

Vietnam

South America

Brazil

Argentina

Colombia

Chile

Peru

Middle East & Africa

South Africa

Saudi Arabia

UAE
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Turkey

Israel

Competitive Landscape

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

Articulated Robot Market.

Available Customizations:

Global Articulated Robot 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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