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ABSTRACT
Robotics has quickly advanced to be a disruptive technology across many industries to 
change how companies do business and address their employees. It has now expanded its use 
through combining with technologies like AI, IoT and big data and continues to solve issues 
in sectors including labour shortages and ageing populations. Although manufacturing and 
especially healthcare remain the most significant application areas of robotics, more recent 
applications are today being introduced in agriculture, logistics, and retail. This work aims 
at identifying more prevalent trends in robotics for industries over 2024 with the use of 
technological, economic and social perspectives.

The research focuses on analyzing the possibilities and issues of the increased robotics 
integration in different fields. Some trends that have been noted include; cobots, delivery 
robots, surgical robots, and smart agricultural robots. However, new issues like high initial 
investment, and implementation issues, ethical issues and disruption of human resource 
have not been eliminated. This research also aimed at identifying how these challenges can 
be addressed, and provide practical solutions for different stakeholders including business 
enterprises, policy makers, and employees.

The current research uses both interviews and surveys of industry practitioners and statistical 
analysis of market data. They reveal the different rates by industries and by geography, with 
higher rates in developed countries and with large organizations. As for the small companies 
and new players, they are still to encounter more difficulties because their capabilities and 
facilities remain to be developed.

This paper is relevant to the existing literature in the following ways: It identifies areas that 
deserve further research on cross-sectoral developments, ethical issues, and the robotics 
revolution on the global platform. Thus, it explains how stakeholders can capitalise on 
robotics to enhance the level of competitiveness and address the concerns connected with 
the advancement of technologies.

Keywords: Robotics, Industry 4.0, Artificial Intelligence, Collaborative Robots, Automation, 
Technological Trends, Workforce Displacement, Ethics
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1. Introduction
They added that robotics has brought about a revolution in industries known as the fourth 
industrial revolution- Industry 4.0. Robotics in conjunction with other contemporary 
advanced technologies like the AI, IoT, and big data is revolutionizing operations and 
approaches to addressing global issues across industries. It is these developments in 
technology which continue to enhance the levels of organizational production efficiency, 
enhance the effectiveness of the creation of the manufacturing process, and minimize 
overall industry costs across multiple industries, including the automotive and electronics 
industries, the healthcare industry, the logistics and supply chain markets, and the farming 
and agriculture markets.

According to recent information and analysis, robotics industry will increase drastically 
through the next decade with key focus on AI and ML that gives robots their capability. A 
new type of robotic instruments known as “cobots”, industrial robots that share the same 
workspace with human staff, are in rising demand more widely. They offer the leeway to 
execute formidable operations which would otherwise require human input while sparing 
the human workers, therefore making the adaptation of the technological aspect much easier. 
Furthermore, in the current this world’s population is aging, so there’s a growing demand 
for the automation of health care and even nursing with the help of robotics.

Nevertheless, there are some challenges that hinder the process of integration of robotics 
into different sectors. The first of those is cost, with the cost of establishing robotic systems 
beyond the reach of many SMEs. Also there is the social risk; firstly, there is the issue of 
job losses, secondly, this technology will escalate the social inequality. Hence, academics, 
business, and society in general, including policymakers, need to understand these trends of 
robotics as well as other factors discouraging the use of robotics.
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2. Literature Review 
1.	 In the field of health care, Hwang and Chang (2024) describe the design and 

proliferation of robotics as a challenging set of ethical and social issues concerning 
patient confidentiality, trust, and safety. It discusses risks and biases in robotic decision 
making and expose inequalities in availability and usage calling for policies on right 
use in the health care delivery systems.

2.	 Lee and Choi (2024) explain how the application of robotics in shop and store has 
improved the efficiency of operation and accuracy especially in stock, ordering, and 
service delivery. Using different examples of the successful application of robotics, 
they highlight the fact that robotics applications help businesses create value for their 
customers and achieve flawless end-to-end supply chain but at the same time stressing 
the possible unfavorable impact of robotics for employees.

3.	 For instance, Perez and Sanchez (2024) explore the role of AI and robotics in health 
care; the future surgical technology, diagnosing techniques and treatment. They consider 
how these applications enhance measures and results, trim human unpredictability, and 
continue current issues like compatibility, constantly training, and moral concerns.

4.	 Zhang and Zhao offered a state-of-the-art review of autonomous robots in various 
applications, such as industry 4.0, transportation, and health care sector in 2024. It 
focuses on major advancements in robotic platforms and software based on artificial 
intelligence with focus on practical usage and difficulties of realization of autonomous 
systems in real world environments.

5.	 The impact of AI in agriculture is discussed in Bhattacharya and Kumar (2023) but 
author specific the discussion on such as precision farming, autonomous harvesting, 
pest management and more. It was useful in presenting how through integrating 
artificial intelligence, productivity and sustainability, through efficiency gains in the 
usage of resources, is achieved without considering the challenges such as higher costs 
associated with the implementation of these systems and need for skilled workforce.

6.	 Brown & Davis (2023) provides a breakdown of the effects of robotic surgery on 
financial and operational values such as, better patient status, short length of hospital 
stays, and low possibility of post-surgical complications. They look at the cost and 
benefit assessment in which costs are slightly high initially but with numerous benefits 
in the long run. Their study also responds to the question concerning the new role of 
healthcare professionals in robot-assisted operations.

7.	 Miller & Zhang (2023) examine how the implications or impact of collaborative robots 
or ‘cobots’ improve human safety and productivity in shared working environments. 
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They provide cases of how they minimize physical stress and bore some functions, 
discussing issues of human-robot contact, education, and sharing that cobots enhance 
rather than replace human work.

8.	 Thomas and Stevens (2023) is concerned with the effect of robotics to the labour market 
for manufacturing industry with particular attention given to displacement of employees 
and emergence of new but complicated tasks. They discussed how automation is 
transforming the industries; arguing for polices that prepare the workforce for change 
and implement adaptive welcoming for reducing negative socioeconomic impacts.

9.	 Alvarez & Martinez (2022) identify a few promotion or funds generation mechanisms 
for healthcare robotics, including cost-and-charge models, governmental endowments, 
and PPP. In this, they debate how cost brings about access to increased technologies, 
arguing new payment models and considering the place of cost-benefit in enhancing 
implementation cost.

10.	 Brown and Davis (2022) consider the economic effects of Robotic surgery systems 
with reference to multiyear advantages in cost. They analyze trends for its relevancy to 
health care services providers, insurers and patients, explaining how the systems can 
enhance efficiency in delivery of care, but also look at issues such as; the high initial 
capital investment and recurrent costs.

11.	 Cao and Lin (2022) described present trends of agricultural robotic with features such 
as artificial intelligence in monitoring and assessment of crops, drone technology, 
and smart irrigation. They address how such improvement meet issues such as labor 
scar ness and fluctuation in weather conditions while underlining the importance of 
technology dissemination to the smallholder farmers and use of sound agriculture 
practices.

12.	 Patel and Gupta (2022) explain how SMEs fail to integrate robotics due to limited 
capital funding, poor knowledge of robotics integration, and inability to scale up. They 
recommend that there are ways that this can be achieved including through taxation 
policies, accessible training and modular robotics solutions.

13.	 Anderson and Wang (2021) examine the effects of cobots and appreciate that it 
enhances human abilities and minimizes risk factors in the workplace. They talk about 
the benefits of cobots & the opportunities they provide to incorporate workers with 
disabilities into workplaces through flexible job designs while concerning themselves 
with issues of job polarization through cobots and argumentation about the necessity 
of policies governing the use of cobots.
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14.	 Two sources from 2021 are by Fong and Zhao, focusing on the issues of robotics 

adoption in the developing area because of lack of infrastructure, high costs, and 
scarcity of qualified staff. Both sets call for discrete, problem-based technology 
solutions, especially capacity development projects and low-cost robots tailored to 
resolve regional issues.

15.	 In their paper, Gupta & Shah (2021) look at the rise of RPA in the retail industry and 
the areas that it is most effective in such as store inventories, customer relations, or 
supply chain systems. They talk about the benefits of RPA as applied to operations and 
decision making, as well as the challenges which require solutions, like cyber risks and 
dependence on systems.

16.	 Zhao and Yang (2021) provide a discussion and analysis of the current trends and 
issues of autonomous healthcare robots and its relative innovations particularly to 
technologies aiding dysphasic patients, remote consultation, and robotic surgeries. 
They describe challenges, including regulations, technology, and ethics issues, that 
called for collective approaches on safe and efficient implementation into healthcare 
settings.

3. Research Gap
However, although the robotics industry has grown rapidly within the last few years 
particularly in the production and health care industries a lot more needs to be done to 
demystifying the application and implementation of these technologies in other areas 
like farming, transportation and sales departments. A majority of past studies looks at the 
engineering side of robots and lack consideration of social, economic, and regulatory issues 
that determine the integration of the robotic systems.

Specifically, not much effort has been devoted to how robotics can be utilized in developing 
countries where automation may be most relevant owing to poor employment standards 
or inadequacies in existing networks. Furthermore, the existing literature is witnessing a 
proliferation of studies covering the general issue of robotics’ ethicalities, including their 
impact on employment, while only a handful of such studies provide realistic solutions 
for addressing these challenges or for training the employees for robotic or automated 
environments.

This research aims at addressing these gaps by discussing trends used in the integration 
of robotics in various sectors, the challenges encountered as well as strategies that may be 
used to tackle such issues. It is an analysis of industries beyond year 2024 as well as a clear 
explanation of the future of robotics on the global economy.
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Table1: Conceptual Framework: 

Robotics Trends Transforming Industries Beyond 2024

Core Element Description Key Sectors Emerging Trends
Technological 
Advancements

Innovations in AI, machine 
learning, and autonomous 
systems driving robotics 
evolution.

Healthcare, 
Manufacturing, 
Agriculture, Logistics, 
Retail, Autonomous 
Systems

AI-powered systems, deep 
learning, edge computing, 
advanced sensors, 
cloud robotics, and 5G 
connectivity.

Industry 
Integration

Seamless adoption of 
robotics across industries 
to optimize operations and 
enhance efficiency.

Healthcare, 
Retail, Logistics, 
Manufacturing, 
Agriculture

Collaborative robots 
(cobots), IoT integration, 
industry-specific robots, and 
robotic process automation 
(RPA).

Sustainability Development of eco-
friendly robotics solutions 
to address global 
environmental challenges.

Agriculture, 
Manufacturing, Logistics

Renewable energy-powered 
robots, waste reduction 
technologies, and resource-
efficient systems.

Workforce 
Transformation

Shift in labor dynamics 
with emphasis on 
upskilling and human-
robot collaboration.

Manufacturing, 
Logistics, Retail

Collaborative robots 
improving safety, augmented 
workforce productivity, 
and reskilling initiatives to 
address automation-induced 
job shifts.

Cost Efficiency Strategies to reduce the 
cost of robotics adoption 
and enhance financial 
viability.

Healthcare, Agriculture, 
SMEs (Small and 
Medium Enterprises)

Economies of scale, 
public-private partnerships, 
modular robotics, and 
adaptive financing models.

Global 
Accessibility

Extending robotics 
applications to underserved 
regions to bridge 
technological gaps.

Healthcare, Agriculture, 
Logistics

Low-cost robotic solutions, 
localized innovations, 
and initiatives tailored to 
developing economies.

Ethics and 
Regulations

Ensuring responsible 
robotics deployment by 
addressing ethical, legal, 
and societal concerns.

Healthcare, Autonomous 
Systems

Privacy, data security, 
equitable access, unbiased 
decision-making algorithms, 
and frameworks for 
accountability.

Cross-Sector 
Applications

Leveraging robotics 
technologies to create 
interconnected solutions 
spanning multiple 
industries.

Autonomous 
Systems, Healthcare, 
Logistics, Agriculture, 
Manufacturing

Autonomous vehicles, 
drones, robotic surgery 
systems, and smart 
agricultural tools supporting 
interconnected, multi-
domain solutions.

This table captures the core elements, key sectors, and emerging trends driving the 
transformative role of robotics beyond 2024.
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4. Objectives of the Research
1.	 To identify key robotics trends shaping industries beyond 2024, particularly in non-

traditional sectors such as agriculture, logistics, and retail.

2.	 To analyze the technological, economic, and social drivers influencing the adoption of 
robotics in different sectors and regions.

3.	 To examine the challenges to widespread adoption of robotics, including cost, 
infrastructure, workforce displacement, and regulatory barriers.

4.	 To propose strategies to overcome these challenges, particularly for small and medium-
sized enterprises (SMEs) and emerging economies.

5.	 To explore the societal and ethical implications of robotics, with a particular focus on 
their impact on labor markets and income inequality.

5. Research Questions 
1.	 What are the key trends in robotics adoption across various industries beyond 2024?

2.	 What are the technological, economic, and social factors that influence robotics 
adoption in industries such as healthcare, manufacturing, agriculture, and logistics?

3.	 What are the major barriers to robotics adoption, and how can these barriers be 
overcome?

4.	 How can policymakers, industry leaders, and workers prepare for the societal changes 
brought by widespread robotics adoption?

5.	 What are the ethical implications of robotics, and what frameworks can help mitigate 
negative impacts such as job displacement?

6. Methodology

6.1 Research Design
A mixed-methods approach is used, combining both qualitative and quantitative research to 
provide a holistic understanding of the trends, drivers, and barriers associated with robotics 
adoption. This approach allows for a detailed exploration of specific cases while providing 
a broader understanding through statistical analysis.

6.2 Population and Sample
The population for this study includes industry leaders, robotics developers, and policymakers. 
The sample includes professionals from manufacturing, healthcare, agriculture, logistics, 



Volume: XVIII, Issue - 1, Jan - June, 2025

SuGyaan	 12
and retail sectors. Purposive sampling is used to ensure that participants are knowledgeable 
about the current trends and challenges in robotics adoption.

6.3 Data Collection Methods
Surveys are used to collect quantitative data on the factors influencing robotics adoption, 
including technological readiness, cost, infrastructure, and perceived benefits, In-depth 
interviews with robotics experts, business leaders, and policymakers provide qualitative 
insights into the challenges and opportunities in the field and Industry reports, academic 
articles, and government publications are used to supplement primary data and provide a 
broader context.

Table 2: Data Collection Methods
Data Type Method Purpose

Quantitative Data Surveys To collect data on factors influencing robotics 
adoption, including technological readiness, 
cost, infrastructure, and perceived benefits.

Qualitative Data In-depth Interviews To gather expert insights from robotics 
professionals, business leaders, and policymakers 
about challenges and opportunities.

Supplementary Data Industry Reports, Academic 
Articles, Government Publications

To provide broader context and validate primary 
data findings.

This table outlines the methods used to gather and contextualize data for the study.

6.4 Tools or Instruments Used for Analysis
Quantitative data is analyzed using statistical modeling techniques to identify trends and 
correlations. Qualitative data from interviews is analyzed using thematic coding, allowing 
for the identification of key themes, patterns, and insights.

Table 3: Tools or Instruments Used for Analysis
Type of Data Analysis Method Purpose

Quantitative Data Statistical Modeling Techniques To identify trends, correlations, and patterns 
across datasets, providing measurable insights.

Qualitative Data Thematic Coding To extract key themes, patterns, and insights from 
interview responses for in-depth understanding.

This table summarizes the tools and methods used for analyzing quantitative and qualitative 
data in the study.

6.5 Procedures Followed During the Research
Surveys are distributed electronically to participants in the target industries, Semi-structured 
interviews are conducted with selected experts, Quantitative data is analyzed through 
statistical software, and qualitative data is coded for themes and Data from both sources are 
triangulated to ensure validity and reliability.
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6.6 Ethical Considerations
This study adheres to ethical standards, ensuring participant confidentiality, informed 
consent, and the voluntary nature of participation. All data is anonymized, and participants 
are informed about the purpose of the research and their rights.

7. Findings
1.	 In the manufacturing sector, collaborative robots (cobots) are increasingly being 

adopted to work alongside human workers, improving productivity without replacing 
human labor. Adoption rates vary depending on the size of the company, with larger 
enterprises leading the charge in adopting robotics systems.

2.	 In healthcare, the most significant advances are in robotic surgery and robotic-assisted 
rehabilitation. These technologies are improving patient outcomes while reducing 
recovery times and hospital costs. However, the high costs of robotic systems remain a 
barrier for smaller healthcare providers.

3.	 Robotics in agriculture is improving efficiency, with autonomous systems handling 
planting, weeding, and harvesting. However, the adoption rate is slower in developing 
countries due to a lack of infrastructure and training.

4.	 In logistics, autonomous delivery robots and warehouse robots are becoming more 
common, while in retail, automated checkout systems are revolutionizing customer 
experiences.

8. Discussion
The findings reveal that robotics adoption is progressing rapidly but unevenly, with larger 
firms and developed nations leading the way, while smaller businesses and developing 
countries face considerable challenges, such as high costs, inadequate infrastructure, and 
limited workforce readiness. This disparity underscores the need for targeted interventions 
to bridge the gap and enable broader adoption. Our findings align with previous research, 
confirming that cost and infrastructure are persistent barriers. However, this study also 
highlights the increasing focus on the societal and ethical implications of robotics, such as 
job displacement and economic inequality, which have gained prominence in recent years. 
The findings carry significant implications for theory, practice, and policy. Policymakers 
must create supportive frameworks to encourage robotics integration, particularly in 
emerging economies, while industry leaders should prioritize workforce upskilling to 
facilitate adaptation. Addressing these challenges holistically will ensure that robotics 
drives sustainable and inclusive growth across industries and regions.
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9. Limitations of the Study
Some of the limitations of the study include using subjective data and hence biasness of 
the data collected may be experienced. However, the strategy that occupies attention on the 
sectors of health care, agriculture, and logistic may lessen the suggestions generalizability 
over other fields, thus minimizing the hypothetical recommendations’ generalizability over 
the study.

10. Conclusion
Finally, it has become clear that this work has revealed significant trends in the robotics 
industry and their impact on sectors other than agriculture, logistics, and healthcare sectors 
after 2024. It demonstrates that availability of technologies like AI, incorporation of 
robots in the manufacturing industry, business needs to automate their business processes 
due to the increasing societal demand. Nevertheless, there are challenges such as; High 
implementation costs; Infrastructural constraints and specialized skills. The study also 
raises important ethical issues affecting various institution types such as job displacement 
and unequal distribution of economic benefits; hence, it stresses the significance of the 
policies that develop the processes of the workforce reskilling and the adequate supply. 
The strategies also includes the public and private partnerships, suitable approaches to 
allow cost effective solutions, and appropriate regulations that will cater for ethical and 
operational issues. Through mitigating these barriers, robotics has the potential of creating 
sustainable efficiencies which offer further impact impacts throughout many industries. 
Finally, the conclusion comes to affirm that robotics is not only set to be an important key in 
the steering oftracks of industries but also INRS’s cue to bringing science and technology in 
a harmonized manner with the social evaluate of the global economy to achieve transition 
impacts that are great and inclusive at the same time.

11. Future Research Directions
Subsequent research work should focus on the tracking of changes occurring with reference 
to robotics in the future to capture its continued development and impact in various economies 
worldwide. These kinds of studies may help for the analysis of long-term development, the 
tendencies to robotic technologies adoption, and for the assessment of sustainability of the 
technologies. Further, there is a research gap in the analysis of social and ethical aspects 
of automation especially with rise of automation issues such as unemployment and income 
disparities implicit in LDCs. Although there are general barriers towards the use of robotics, 
investigating localized challenges and opportunities can lead to equal opportunities in the 
use of robotics. Solving these challenges will require the integration of the approaches based 
on use of technology, economics, and sociology disciplines.
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