
International Journal of Applied Mathematics 

Volume 38 No. 3s, 2025  

ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version) 

 

361 

Received: July 22, 2025 

REVOLUTIONIZING INDUSTRIES: THE IMPACT OF 

EMERGING TECHNOLOGIES 

 

Zenaida D. Calumpang1Sir Ronald B. Enoc2, Monette D. 
Apor3, Rudy F. Daling4, Nestor Jr. R. Ramilo5 

1Associate Professor V 

College of Arts and Sciences 

Negros Oriental State University, Bais City 

https://orcid.org/0000-0001-7602-9326 

2CEO/Founder E-Research Publication 

Tuguegarao City, Cagayan Valley 

https://orcid.org/0009-0001-4876-4574 

3College Of Maritime Sciences 

Cebu Technological University - Carmen Campus 

4North Eastern Mindanao State University-San Miguel Campus 

https://orcid.org/0000-0002-0326-6950 

5Longos National High School, Division of Malabon City, DEPED 

Email: calumpangzen@gmail.com 

 

Abstract 

 This study highlights the transformative nature with which emerging technologies—

such as AI, blockchain, IoT, and automation—are impacting industries like manufacturing, 

healthcare, finance, and education. It shows the kind of benefits they are reaping, which have 

improved efficiency and enhanced patient care, led to the best choices on investment, and 

transformed educational outputs, yet it highlights how industry by industry has varied with 

these speeds and extents. Manufacturing is one of the leading industries that integrate 

technologies because of efficiency and cost-effectiveness. However, healthcare and education 

are two of the most significant industries with major barriers such as regulatory constraints, 

high initial costs, and concerns over data privacy, which hinder the adoption process. Context-

specific strategies would be needed to overcome these barriers by improving organizational 

readiness, leadership support, workforce skills development, and regulatory frameworks. 

Besides these, the successful adoption of such emerging technologies relies on several 

influencing factors, especially including leadership commitment, organizational readiness, and 

return on investment. Such industries place these factors atop their priority lists to adopt the 

new technologies into a competitive position for long-term sustainability. However, there are 
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still significant challenges, including lack of skilled workforce, high upfront costs, and 

integration with legacy systems, that remain barriers, especially in sectors like healthcare and 

education. The study calls for sector-specific strategies to accelerate the adoption of emerging 

technologies, especially in sectors that are currently lagging. Policymakers, industry leaders, 

and technology developers must work together to create conducive environments for 

technological innovation by focusing on infrastructure, data security, and workforce 

development so that all industries can benefit fully from the transformative potential of these 

emerging technologies. 

Keywords: emerging technologies, industry adoption, digital transformation, barriers to 

innovation, sector-specific strategies 

Introduction 

 Emerging technologies, including AI, blockchain, IoT, and automation, are transforming 

industries with enhanced operational efficiency, better delivery of services, and new business 

models. In the areas of manufacturing, health, finance, and education, these technologies 

transform the nature of business operations. Manufacturing industries quickly adopted these 

new technologies, influenced by a call for increased efficiency and reduced cost (Supriyono et 

al., 2024). The healthcare, finance, and education sectors have different barriers that slow down 

the adoption process, such as regulatory constraints, data privacy concerns, and high initial 

costs (Lim &#38; Anderson, 2016). Despite these challenges, the transformative potential of 

these technologies underlines the need for deeper exploration into their adoption across 

industries. 

The pace of technology adoption varies significantly across sectors, with some industries 

experiencing smoother transitions while others struggle to integrate these emerging 

technologies. The manufacturing sector, for instance, has registered tremendous strides mainly 

in terms of automation and IoT, where such technologies have positively impacted production 

with increased operational efficiency (Ibokette et al., 2024). Others, however include 

healthcare and education, whose data privacy concerns as well as older regulatory structures 

affect the speed at which AI and blockchain technology gain adoption (Das et al., 2024). 

Understanding these differences in adoption rates is important for designing tailored strategies 

to encourage widespread use of emerging technologies, especially in lagging sectors. 

The critical factors that influence the successful adoption of emerging technologies include 

organizational readiness, leadership support, and return on investment. Organizational 

readiness involves the infrastructure and culture needed to manage technological change 

effectively (Ly & Huong, 2024). Commitment on the part of leadership is also necessary as it 

drives alignment between organizational goals and technological advances while ensuring 

resources for their integration (Subrahmanyam, 2024). Determining the long-term return on 

investment is critical in the justification of the costs associated with adopting new technologies 

(Schroeder-Strong et al., 2022). While these factors play a significant role in driving adoption, 
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the barriers of high upfront costs, lack of skilled workforce, and integration with legacy systems 

remain prominent concerns for many industries.  

The main barriers to successful implementation include high initial costs, data privacy and 

security concerns, and the integration of emerging technologies with legacy systems. Such 

barriers are highly evident in sectors like healthcare, as the data here is very sensitive and, 

hence, a concern for privacy, many organizations find it challenging to integrate modern 

technologies into the already existing infrastructure, which would need huge investments in 

upgrading systems Addressing these barriers needs targeted efforts on training the workforce, 

updating the regulatory frameworks, and ensuring technologies can be used without much ado 

in the context of the already established business processes (Richard, 2024). 

Since the impact of emerging technologies is considerable across sectors, strategic actions are 

required to break through the barriers of adoption to accelerate the process of transformation. 

This study aims to identify the effects of emerging technologies on industry sectors by focusing 

on adoption challenges and the key factors influencing technology integration. By identifying 

factors that facilitate or hinder adoption, this study hopes to provide insight into how industries 

can overcome obstacles and leverage these technologies for competitive advantage and long-

term sustainability (Siddiqui, 2024).  

Objective of the Study 

 The primary objective of this study is to examine the impact of emerging 

technologies—such as artificial intelligence, blockchain, Internet of Things (IoT), and 

automation—on various industries, including manufacturing, healthcare, finance, and 

education. Specifically, the study aims to assess the perceived impact of these technologies on 

industry operations, productivity, and innovation. It also seeks to investigate the level of 

adoption of emerging technologies across different sectors and identify factors influencing their 

adoption. The study also explores the challenges and barriers faced by industries in 

implementing these technologies and identifies success factors and best practices for effective 

technological transformation within organizations. It also aims to analyze the relationship 

between the extent of technology adoption and industry-specific outcomes, such as operational 

efficiency and competitive advantage. By achieving these objectives, the study seeks to provide 

a comprehensive understanding of how emerging technologies are reshaping industries and 

offer actionable insights for business leaders, policymakers, and technology developers to 

navigate the ongoing digital transformation. 

Materials And Methods 

Research Design 

This study employed a mixed-methods research design, integrating both quantitative and 

qualitative approaches. The quantitative aspect involved a descriptive-correlational survey to 

assess the impact of emerging technologies on various industries, while the qualitative 
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component utilized case studies and expert interviews to provide deeper insights into 

technological adoption and transformation. 

Sampling Technique  

The study utilized a purposive sampling technique to select industry professionals, technology 

experts, and business leaders with direct experience in emerging technologies such as artificial 

intelligence, blockchain, Internet of Things (IoT), and automation. A total of 250 survey 

respondents participated, representing a diverse range of industries, including manufacturing, 

healthcare, finance, and education. Twenty (20) experts were interviewed for qualitative 

insights, providing a comprehensive view of technological adoption and its impact. In total, the 

study involved 270 participants, ensuring a balanced representation of both quantitative and 

qualitative perspectives across key sectors. 

Research Instrument 

 The study utilized a self-made structured survey questionnaire to collect quantitative 

data, which included Likert-scale questions measuring perceived impact, adoption level, and 

challenges of emerging technologies. A semi-structured interview guide was developed for in-

depth qualitative data collection, focusing on organizational experiences, success factors, and 

barriers in technology adoption. The research instruments were validated by experts in the 

fields of technology, business, and research methodology. 

Data Gathering Procedure 

The data collection process involved multiple steps to ensure comprehensive insights into the 

impact of emerging technologies on industries. The survey questionnaire was distributed online 

via Google Forms and email invitations to targeted industry professionals, while in-depth 

interviews were conducted through video conferencing platforms like Zoom to gather 

qualitative perspectives. Secondary data from industry reports, white papers, and government 

publications were reviewed to support the analysis. Ethical considerations were strictly 

followed, with informed consent obtained from all participants to ensure confidentiality and 

voluntary participation. 

Data Analysis 

Quantitative data were analyzed using descriptive statistics (mean, standard deviation, 

frequency distribution) and inferential statistics (correlation and regression analysis) to 

determine relationships between technology adoption and industry impact. Qualitative data 

were analyzed through thematic analysis, identifying recurring themes related to opportunities, 

challenges, and best practices in technological implementation. Statistical analyses were 

conducted using SPSS version 29 while qualitative coding was performed using NVivo 14. 

Results And Discussion 

Demographic Profile of Respondents 

Table 1. Demographic Profile of Respondents 
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Category Percentage 

Industry Sector  

Manufacturing 30% 

Healthcare 25% 

Finance 20% 

Education 25% 

Total Respondents 270 

Survey Respondents 250 

Expert Interviewees 20 

 Table 1 shows good balance of respondents across significant industries, mainly in 

manufacturing and healthcare, followed closely by finance and education. In all, 250 survey 

respondents and 20 expert interviewees ensure an all-rounded view about the impact and 

adoption of emerging technologies. This kind of diversity in different sectors brings forward 

comprehensive analysis of different adoption levels and how difficulties in other industries are 

seen in terms of adopting this new technology. 

Impact and Adoption of Emerging Technologies Across Key Industry Sectors 

Table 2. Impact of Emerging Technologies on Industry Operations 

Industry Sector Positive Impact on Operations (%) 

Manufacturing 85% 

Healthcare 82% 

Finance 80% 

Education 78% 

 

 Results point to huge positive implications on industry operations by emerging 

technologies such as automation, IoT, AI, and blockchain for industries cut across various 

sectors as shown in table 2. Manufacturing also saw 85% reporting a positive influence, 

primarily due to the implementation of automation and IoT technologies (Anang et al., 2024). 

Automation has ensured smooth production processes with less likely errors based on human 

incapability, making the system more efficient as a whole (Rane et al., 2024). IoT devices 

incorporated within the production lines permit real-time monitoring and predictive 

maintenance, making the whole production more optimized. In the healthcare sector, 82% of 

respondents reported the transformative effects of AI and blockchain. AI technologies are 

enabling more accurate diagnoses, enhancing patient care, and supporting clinical decision-

making with advanced data analytics (Murugan, 2024). Blockchain, on the other hand, is 

addressing data security and privacy concerns by ensuring the safe and transparent storage of 
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medical records. The overall impact is said to be 80% positive in finance industry, mainly 

because of the integration of blockchain and AI technologies. Blockchain improves transaction 

transparency and security, making financial records easier to track and less prone to fraud. AI 

also optimizes investment decisions, risk management, and customer service by using 

automated advisory tools (Martínez et al., 2024). In education, 78% of respondents considered 

the positive impact of AI and IoT on improving operations. With AI-driven learning 

experiences, personalization has significantly improved student engagement and learning 

results. IoT devices help streamline various administrative tasks in schools and promote 

classroom management (Ajuwon et al., 2024). 

 

 

 

 

Table 3. Level of Technology Adoption by Sector 

Industry Sector Adoption Rate (%) 

Manufacturing 78% 

Healthcare 72% 

Finance 62% 

Education 58% 

 

 Table 3 shows the adoption rates of emerging technologies in the sectors point out a 

significant inconsistency. Manufacturing leads at 78%, followed by finance at 62%. Industries 

that focus on efficiency, reduction in costs, and innovation turn in faster integration of 

technology. Healthcare and education are the sectors where adoption is lower-in health care, at 

72% and in education at 58%. This is primarily because of barriers such as regulatory, data 

privacy, and high initial costs. Findings imply a need to develop customized strategy to aid in 

accelerating adoption in healthcare and education, particularly in areas like healthcare 

diagnostics and educational management, where technological efforts have a lot of scope for 

streamlining operational efficiency and service delivery (Randhawa et al., 2024; Shyam, 2023).  

Factors Influencing Technology Adoption and Key Implementation Barriers Across 

Industries 

Table 4. Factors Influencing Technology Adoption 

Factor Percentage of Respondents Identifying 

Factor as Critical 
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Organizational Readiness 85% 

Leadership Support 82% 

Return on Investment 80% 

Regulatory Hurdles 72% 

Data Privacy Concerns 58% 

 

Results from Table 4 show several critical factors influencing technology adoption across 

industries, with organizational readiness at 85% and leadership support at 82% being the most 

frequently identified as essential. Respondents emphasized that leadership's clear commitment 

to innovation and the ability to manage resources effectively are crucial for the successful 

integration of emerging technologies. Other factors were also return on investment. According 

to the above, 80% of respondents felt that businesses should judge the long-term returns before 

investing in new technologies. Regulatory hindrances (72%) and data privacy concerns (58%) 

were other considerations where considerable attention was given to it. However, these seem 

relevant to sectors like healthcare and education, where data security and compliance with 

regulations take a backseat. With appropriate policy changes, stronger infrastructure, and more 

vigorous data protection mechanisms, adoption might be improved within these sensitive 

sectors (Eyieyien et al., 2024). 

Table 5. Key Challenges and Barriers to Implementation 

Challenge Percentage of Respondents 

High Upfront Costs 75% 

Lack of Skilled Workforce 65% 

Data Privacy and Security 58% 

Integration with Legacy Systems 55% 

 

As indicated in Table 5, 75% of respondents considered high upfront costs as the major barrier, 

showing that the adoption of new technologies is still associated with a major financial burden 

for most organizations. In addition to this, 65% of respondents pointed to the lack of a skilled 

workforce as another significant challenge, suggesting that the key problem is a lack of 

competent employees with adequate technical skills to implement successfully. Other reasons 

that were considered significant barriers include data privacy and security concerns, at 58%, 

and integration with legacy systems, at 55%. The former is very critical in health and education, 

where data protection is paramount and older systems are not easily accommodating new 

technologies. These findings suggest that businesses need to take a strategic approach to the 

adoption of technology, which should include investment in workforce training, robust data 
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security measures, and solutions that will allow for a gradual integration of new technologies 

with existing infrastructure (Alsaleem & Aldakheel, 2024). 

Relationship Between Technology Adoption and Industry-Specific Outcomes 

Table 6. Relationship Between Technology Adoption and Industry-Specific Outcomes 

Outcome Industry Sector Correlation (r) p-value 

Operational Efficiency Manufacturing 0.78 < 0.01 

Competitive 

Advantage 

Finance 0.72 < 0.01 

Outcome Industry Sector Correlation (r) p-value 

Operational Efficiency Manufacturing 0.78 < 0.01 

 

Table 6 shows a strong positive correlation between the adoption of technology and key 

industry-specific outcomes. In the manufacturing sector, it was found that there is a significant 

correlation (r = 0.78, p < 0.01) between the adoption of automation and IoT technologies and 

improvement in operational efficiency. Similarly, in the finance sector, a strong positive 

relationship (r = 0.72, p < 0.01) was seen between the adoption of blockchain and AI 

technologies and the enhancement of competitive advantage. The findings reveal the tangible 

benefits of embracing emerging technologies, where industries have witnessed improvements 

in productivity and market positioning. This, therefore, calls for the need to recognize the role 

of digital transformation in gaining a competitive edge and optimizing industry-specific 

operations (Xuyang, 2024; Anozie et al., 2024). 

Barriers and Success Factors Related to the Adoption of Emerging Technologies 

Table 7. Key Themes from Expert Interviews on Technology Adoption 

Theme Description Percentage of 

Experts Agreeing 

Organizational 

Readiness 

Experts emphasized the importance of 

having a prepared organization for 

adopting new technologies, including 

infrastructure, culture, and mindset. 

90% 

Leadership 

Commitment 

Strong leadership support is seen as critical 

to driving technological transformation. 

Leaders must advocate for technology 

integration and allocate resources. 

85% 

Skills Development 

and Training 

Experts identified the need for ongoing 

employee training and the development of 

80% 
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a skilled workforce to ensure successful 

adoption of emerging technologies. 

Data Privacy and 

Security 

Concerns about data security, especially in 

sectors like healthcare, were consistently 

mentioned as significant barriers to 

adoption. 

75% 

Integration with 

Existing Systems 

Experts discussed the challenge of 

integrating new technologies with legacy 

systems, which can be costly and time-

consuming. 

70% 

Regulatory Challenges In healthcare and education, experts noted 

that regulatory frameworks are often 

inadequate for facilitating the adoption of 

emerging technologies. 

65% 

 

The qualitative insights from expert interviews provided deeper understanding into the barriers 

and success factors related to the adoption of emerging technologies. A key theme that emerged 

from the discussions was organizational readiness, with experts stressing that the ability of a 

company to manage change, invest in infrastructure, and foster an innovative culture is 

fundamental to adopting new technologies. This aligns with the survey findings that 

highlighted leadership support and organizational readiness as critical success factors 

(Felemban et al., 2024). 

Another significant finding was the role of leadership commitment. Experts noted that 

leadership plays a pivotal role in championing technological change, ensuring that the 

organization is aligned with new technological goals, and allocating necessary resources. This 

reinforces the survey data that linked leadership support to successful adoption. Skills 

development and training emerged as a recurring theme, particularly in sectors such as finance 

and healthcare, where technological adoption often requires specialized knowledge. Experts 

emphasized the need for continuous upskilling and a workforce that is adaptable to new 

technology, resonating with the quantitative findings that identified a lack of skilled workforce 

as a key barrier to implementation (Jun & Lee, 2023). 

The concern about data privacy and security was particularly pronounced in the healthcare 

sector, where experts indicated that the sensitive nature of healthcare data raises significant 

challenges in adopting blockchain and AI technologies. Similarly, regulatory challenges were 

highlighted, especially in industries like healthcare, where outdated regulations hinder the 

effective implementation of emerging technologies. The integration with existing systems was 

noted as a major challenge, particularly in industries that rely heavily on legacy systems. 
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Experts pointed out that integrating new technologies with older systems often requires a high 

initial investment and careful planning, which can delay the adoption process (Richard, 2024). 

Conclusion 

This study has shown the significant influence of emerging technologies, such as artificial 

intelligence, blockchain, Internet of Things (IoT), and automation, on various industry sectors, 

including manufacturing, healthcare, finance, and education. The results show that the adoption 

of these technologies brings significant positive changes in operational efficiency, patient care, 

investment decisions, and educational outcomes, but the pace and extent of adoption vary 

across sectors. Manufacturing leads in technology adoption because of a strong focus on 

efficiency and cost reduction. In contrast, healthcare and education are held back by regulatory 

constraints, high initial costs, and data privacy concerns that slow the integration of new 

technologies. Organizational readiness, leadership support, return on investment, and 

developing a skilled workforce are the major factors for the successful adoption of technology. 

Industries that give priority to these factors are more likely to reap the benefits of new 

technologies. In contrast, significant challenges are faced in terms of high upfront costs, lack 

of technical skills, and integration with legacy systems in healthcare and education sectors. 

This analysis will also underscore the need for context-specific strategies toward faster and 

effective adoption, more so in those sectors with a slower pace, such as health and education. 

Policymaking and business management should concentrate efforts on developing the 

infrastructure, mending data protection issues, and training to construct a workforce which can 

sustain this technological innovation. 

This study shows the change potential of the emerging technologies and underlines that 

overcoming the challenges to their extensive adoption requires strategic and collaborative 

actions. With adequate support and investment in organizational readiness, skills building, and 

adjustment of regulations, these technologies have the potential to bring about profound 

improvements in the operations of an industry, the competitive advantage gained, and its long-

term sustainability. 

Recommendations 

 For future research, longitudinal study is advisable to be undertaken in order to 

understand the longer-term effects that emerging technologies can have on performance in 

industry as a whole by tracing the rate of adoption curve, improvements to operations, and 

ongoing challenges as different sectors undergo change. More sector-specific in-depth case 

studies would be conducted in slower adopting sectors such as health and education sectors, 

with an emphasis on strategies that could address regulatory, cost, and data privacy issues. 

Future studies will look into how government policies accelerate the adoption of technology, 

specifically through incentives on training and infrastructure development. An analysis of the 

socioeconomic impacts of emerging technologies on the workforce and employment trends 

would provide useful insights into the broader implications of technological transformation. 
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