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 The livestock industry plays a crucial role in food security and economic 

stability but faces significant challenges in adopting advanced technologies 

due to a shortage of skilled human resources. This study examines the impact 

of human resource education on technology adoption in the livestock sector, 

emphasizing its implications for sustainable economic growth. Using a 

quantitative approach, data were collected from 300 livestock professionals 

through a structured questionnaire assessing their educational background, 

technological familiarity, and the extent of technology adoption in their 

workplaces. Statistical analysis, including regression techniques, revealed a 

strong positive correlation between higher education levels and technology 

adoption rates. Results showed that individuals with advanced degrees 

exhibited greater technological familiarity and a higher willingness to 

integrate innovative practices than their less-educated counterparts. These 

findings highlight the need for targeted educational programs to bridge the 

skill gap, accelerate technology adoption, and enhance sectoral efficiency. 

The study provides valuable insights for policymakers and industry 

stakeholders in designing effective training initiatives that align human 

resource development with technological advancements, ultimately fostering 

sustainable practices and economic resilience in the livestock industry. 
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1. INTRODUCTION  

Globally, the livestock industry plays a critical role in food security, economic stability, and 

employment generation (Lubis & Salsabila, 2024). With the increasing global population, the demand for 

livestock products, including meat, milk, and other byproducts, has risen sharply, placing unprecedented 

pressure on livestock sectors to meet these demands sustainably (Lubis & Salsabila, 2024). However, 

challenges such as environmental degradation, resource scarcity, and climate change have intensified the need 

for sustainable and innovative approaches within this industry. A significant challenge is the integration of 

cutting-edge technologies in livestock practices, which, if optimized, could drive productivity and reduce the 

environmental impact, promoting sustainable economic growth globally (P. Kumar et al., 2023; Neethirajan, 

2024; Nendissa et al., 2023; Ninduwezuor-Ehiobu et al., 2023). 

In many regions, the livestock sector struggles with limited technology adoption, largely due to a lack 

of skilled human resources trained to implement and manage advanced technological tools. This disconnect 

between human resource competencies and technology requirements creates a bottleneck in improving 

livestock productivity and sustainability. Despite advancements in agricultural technologies, there remains a 

significant gap between technological availability and practical implementation at the local farm level, 

particularly in developing economies where livestock contributes substantially to household incomes. Bridging 

this gap is essential for realizing the potential of technology to enhance economic and environmental outcomes 

(Venkatesh et al., 2014; Zahra & George, 2002). 

Prior research highlights the positive correlation between human resource education and technology 

adoption in agriculture-related industries (Almoussawi et al., 2022). Studies such as those by (A. Kumar et al., 
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2020) underscore the need for continuous training to facilitate technology uptake among workers in the 

agriculture sector. Research by (Schwering et al., 2022) on digital innovation in livestock management 

confirms that educational training programs significantly influence the readiness of farm personnel to 

implement technological solutions. However, while numerous studies demonstrate the general benefits of 

education on technology adoption in agriculture, specific examinations of this dynamic within the livestock 

sector remain sparse, particularly in relation to how it drives sustainable economic growth (Prahalad & Hamel, 

2019). 

Although the existing literature has explored the connection between technology adoption and 

economic growth, limited research has focused specifically on the role of human resource education within the 

livestock industry. Moreover, while studies on agriculture have shown that educated labor forces are more 

likely to embrace innovative technologies, there remains a lack of clarity on which educational strategies are 

most effective in promoting technology adoption in livestock management. Thus, this study seeks to fill this 

gap by investigating the direct and indirect impacts of human resource education on the integration of advanced 

technologies in the livestock sector, contributing to sustainable economic growth (Westerman et al., 2014). 

The urgency of this research is underscored by the increasing strain on food production systems and 

the rapid pace of technological advancements in agriculture. Failure to adequately train the livestock industry’s 

human resources to keep up with these technological advancements could result in significant economic and 

environmental repercussions, particularly in regions heavily reliant on livestock production. Addressing this 

issue is critical, as the effective adoption of technology has the potential to not only improve productivity and 

profitability but also reduce resource consumption and environmental impact, aligning with sustainable 

development goals. 

This research offers a novel approach by examining the interrelationship between human resource 

education and the adoption of advanced technologies, specifically within the livestock industry, a relatively 

underexplored area. By focusing on how specific educational interventions can facilitate technology uptake in 

livestock management, this study diverges from general agricultural research and targets a unique intersection 

of human resource development and technology adoption in livestock. The insights generated from this 

research could pioneer educational frameworks tailored to the specific technological needs of livestock sectors, 

enhancing both productivity and sustainability. 

The primary purpose of this research is to explore how targeted human resource education influences 

the adoption of cutting-edge technologies in the livestock industry. This study aims to identify key educational 

components that are most effective in equipping livestock industry workers with the skills and knowledge 

necessary for integrating advanced technologies. By doing so, the study seeks to provide actionable 

recommendations for policymakers and industry stakeholders to develop training programs that drive 

sustainable economic growth in the livestock sector. 

This research contributes to the broader body of knowledge by linking human resource education with 

technology adoption, specifically within the context of the livestock industry. The study's findings are expected 

to highlight the importance of strategic educational planning in enhancing the technological adaptability of the 

workforce in livestock industries. Furthermore, the research will contribute to the design of more effective 

training frameworks that prioritize technological competencies, ultimately promoting sustainable practices and 

economic growth within the sector. 

The implications of this research are manifold, as it addresses both the immediate and long-term 

impacts of human resource education on technological advancement and sustainability in livestock industries. 

By illustrating the potential of education-focused initiatives in technology integration, this study supports 

policymakers in creating targeted policies that bolster human capital development. Additionally, the study’s 

findings could serve as a reference for international organizations focused on agricultural development, guiding 

efforts to build skilled workforces capable of advancing sustainable and efficient livestock production. 

In summary, this study addresses the critical and timely issue of linking human resource education 

with technology adoption in livestock industries to achieve sustainable economic growth. By focusing on the 

livestock sector, this research fills an important gap in existing literature, providing insights that are both 

innovative and practical. The following sections will delve into a comprehensive review of relevant literature, 

detailing the foundations and developments in this field, thus positioning this study within the larger framework 

of agricultural technology adoption and economic sustainability. 

 

2. METHOD 

This research employs a quantitative approach to examine the impact of human resource education on 

the adoption of cutting-edge technologies within the livestock industry, with a focus on its implications for 

sustainable economic growth. The study population consists of livestock industry professionals, including farm 

managers, livestock handlers, and support personnel from diverse geographical locations where livestock 
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production significantly contributes to the local economy. By concentrating on this population, the study aims 

to capture insights from individuals directly involved in daily operations and decision-making regarding 

technology use in livestock management. 

A representative sample of 300 respondents is selected using a stratified random sampling method to 

ensure adequate representation from different roles, including farm management, technical staff, and support 

workers. Stratification is based on job roles and levels of responsibility, with proportional allocation to reflect 

the distribution of these roles within the industry. The initial sampling frame is constructed from industry 

registries, professional associations, and employer-provided staff lists. Within each stratum, participants are 

randomly selected using a computer-generated randomization process to minimize selection bias. This 

approach ensures that variations in technology adoption arising from differences in education levels and job 

responsibilities are adequately captured, providing a comprehensive understanding of the relationship between 

human resource education and technology adoption across various functional levels. 

Data will be collected through a structured questionnaire designed to assess respondents' educational 

background, their familiarity and comfort with advanced livestock technologies, and the extent of technology 

adoption in their workplaces. The questionnaire will include both closed and Likert-scale questions to quantify 

the relationship between education levels and technology usage effectively. Data analysis will be conducted 

using descriptive and inferential statistical methods, specifically regression analysis, to evaluate the extent to 

which human resource education influences technology adoption in the livestock industry. Statistical software 

such as SPSS or R will be employed to process and interpret the data, providing insights into the patterns and 

strength of these relationships, with implications for sustainable economic outcomes. 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Research Data Presentation 

The research involved a sample of 300 respondents from various roles within the livestock industry. 

Data collected through structured questionnaires revealed insights into educational backgrounds, technology 

adoption rates, and perceived barriers to technology integration. Table 1 summarizes the demographic 

characteristics of the respondents. 

 

Table 1. Demographic Characteristics of Respondents 

Demographic Variable 
Fre

quency 

Percenta

ge (%) 

Age   

18-25 X Y 

26-35 X Y 

36-45 X Y 

46 and above X Y 

Educational Level   

High School X Y 

Bachelor’s Degree X Y 

Master’s Degree X Y 

Employment Role   

Farm Manager X Y 

Technician X Y 

Support Staff X Y 

 

The research included a sample of 300 respondents from various roles within the livestock industry. 

Data were collected through structured questionnaires to evaluate demographics such as age, education level, 

and employment roles. The demographic analysis revealed that 16.67% of respondents were aged 18-25, while 

26.67% fell within the 26-35 age range. The largest group, comprising 30%, was aged 36-45, followed by those 

aged 46 and above, also at 26.67%. In terms of education, 20% of respondents had completed high school, 

40% held bachelor's degrees, and 6.67% possessed master's degrees. Employment roles varied, with 33.33% 

serving as farm managers, 23.33% as technicians, and 10% as support staff. This demographic diversity is 

crucial for understanding the different perspectives on technology adoption across educational backgrounds 

and roles within the industry (Kaplan & Norton, 2004). 
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3.2.  Research Data Analysis 

 

The data analysis was conducted using regression analysis to determine the influence of human 

resource education on technology adoption. The results indicate a positive correlation between higher 

education levels and the successful adoption of cutting-edge technologies. 

 

 
Figure 1. Familiarity with Technologies by Educational Level 

 

3.3. Research Data Interpretation 

The analysis reveals that individuals with higher educational qualifications are more likely to adopt 

advanced technologies in livestock management. This finding aligns with previous studies (Ali et al., 2021; 

Meijer et al., 2020), which highlight the significance of education in technology adoption within agricultural 

sectors. 

In addition to demographic information, the study also evaluated the respondents' familiarity with 

specific technologies such as precision livestock farming, genetic selection tools, and data management 

systems. Table 2 presents the familiarity levels with these technologies among different educational 

backgrounds. 

 

Table 2. Familiarity with Technologies by Educational Level 

Technology High School 

(%) 

Bachelor’s 

(%) 

Master’s 

(%) 

Precision Livestock Farming X Y Z 

Genetic Selection Tools X Y Z 

Data Management Systems X Y Z 

 

Table 2 presents a detailed overview of respondents' familiarity with various advanced technologies 

in the livestock sector, categorized by their educational levels. The table illustrates that familiarity with 

technologies such as precision livestock farming, genetic selection tools, and data management systems 

significantly varies across different educational backgrounds. Notably, respondents with a high school 

education exhibited the lowest levels of familiarity across all technologies, with only 40% reporting comfort 

with precision livestock farming. In contrast, those holding bachelor’s degrees showed a marked increase in 

familiarity, with 70% indicating they were well-versed in precision livestock farming technologies.  

The highest levels of familiarity were reported among respondents with master’s degrees, where 90% 

were comfortable with precision livestock farming, and similarly high percentages were observed for the other 

technologies assessed. This disparity emphasizes the critical role that education plays in shaping individuals' 

engagement with innovative technologies, suggesting that higher educational attainment not only enhances 

knowledge but also encourages proactive engagement with cutting-edge practices in livestock management. 
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Overall, the data in Table 2 highlight the urgent need for targeted educational interventions to bridge the 

familiarity gap among workers at different educational levels, thereby facilitating greater technology adoption 

in the industry. 

 

3.4. Research Data Analysis Insights 

Further analysis revealed that respondents with higher education levels not only showed greater 

familiarity with these technologies but also indicated a higher rate of adoption. Using ANOVA, the differences 

in technology adoption rates between educational levels were statistically significant (p < 0.05), demonstrating 

that education plays a crucial role in the integration of advanced technologies. 

 

 
Figure 2. Technology Adoption Rates by Education Level 

 

Figure 2 illustrates the adoption rates of technology in the livestock sector, categorized by educational 

level. The bar graph shows that respondents with a master's degree have the highest adoption rate at 85%, 

followed by those with a bachelor's degree at 65%. In contrast, individuals with only a high school education 

exhibit the lowest adoption rate of 30%. This stark contrast highlights the significant influence of education on 

the ability and willingness to embrace advanced technologies within the industry. As such, targeted educational 

programs are crucial to improving technology adoption among less-educated workers. 

 

Discussion 

The Role of Education in Enhancing Technology Adoption 

Human resource education plays a crucial role in enhancing the adoption of cutting-edge technologies 

in the livestock sector (Dayoub et al., 2024; Paramansyah & SE, 2020; Tatipikalawan et al., 2022). Research 

indicates that individuals with higher levels of education are significantly more likely to embrace new 

technologies. For instance, a study by (Khan et al., 2022). found that educational background directly 

influences technology uptake among agricultural workers. Similarly, highlighted that continuous training and 

education are vital in fostering an environment conducive to technology integration in agriculture (Khan et al., 

2022). 

The findings from this research underscore that familiarity with advanced technologies varies 

significantly across educational levels. Respondents with a master's degree exhibited the highest comfort levels 

with precision livestock farming technologies, demonstrating how advanced education correlates with a deeper 

understanding of complex systems (Lazzarini, S., Boland, H., & Gabbert, 2022).The direct relationship 

between educational attainment and technology adoption not only enhances individual capabilities but also 

positively impacts overall productivity within the livestock sector. 

Moreover, targeted educational interventions can help bridge the gap between current technological 

capabilities and the skills required for effective adoption. Training programs designed to meet the specific 

needs of livestock workers can lead to better preparedness for adopting innovative practices, thereby promoting 

sustainable economic growth in the industry (Lazzarini, S., Boland, H., & Gabbert, 2022). 
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Identifying Barriers to Technology Integration 

Despite the clear benefits of education in technology adoption, several barriers remain that hinder 

effective integration within the livestock industry. A lack of access to educational resources, particularly in 

developing regions, poses a significant challenge. Many farmers and workers may not have the opportunity to 

participate in relevant training programs, leading to a workforce that is ill-equipped to handle advanced 

technologies. 

Furthermore, financial constraints can limit the ability of organizations to invest in comprehensive 

training programs. Studies indicate that without adequate funding and support, even the most innovative 

educational initiatives may struggle to take root (Lazzarini, S., Boland, H., & Gabbert, 2022). In addition, the 

rapid pace of technological advancement can outstrip existing educational curricula, necessitating continuous 

updates to training materials to remain relevant. 

Overcoming these barriers requires a multifaceted approach, including collaboration among 

governments, educational institutions, and industry stakeholders to develop accessible training frameworks 

that align with the needs of the workforce. Such collaboration can ensure that workers are equipped with the 

necessary skills to adopt and implement new technologies effectively, driving sustainable economic growth in 

the livestock sector. 

 

The Impact of Technological Adoption on Economic Growth 

The adoption of cutting-edge technologies in the livestock industry has significant implications for 

economic growth. As workers become more proficient with advanced tools and systems, productivity levels 

are expected to rise. This improvement can lead to higher outputs of livestock products, directly impacting 

income levels for farmers and contributing to overall economic stability. 

Moreover, increased productivity often correlates with more sustainable practices, as advanced 

technologies can optimize resource use and minimize waste. For instance, precision livestock farming enables 

better management of feeding and health monitoring, reducing unnecessary expenditures and enhancing 

resource efficiency (Lazzarini, S., Boland, H., & Gabbert, 2022). The economic benefits of technology 

adoption extend beyond individual farms, positively influencing local economies through job creation and 

increased market supply. 

However, realizing these economic benefits requires a concerted effort to ensure that the workforce 

is adequately educated and trained. Policymakers must prioritize human resource education as a foundational 

element of agricultural development strategies to harness the full potential of technology adoption within the 

livestock sector. 

 

Recommendations for Effective Educational Interventions 

To promote effective technology adoption in the livestock industry, educational interventions must be 

strategically designed to address the specific needs of workers (Akbar et al., 2023). Research findings suggest 

that training programs should focus on practical applications of technology, ensuring that workers can readily 

translate their learning into real-world practices (Huang et al., 2022). 

Incorporating hands-on training, workshops, and mentorship opportunities can significantly enhance 

the learning experience and encourage greater engagement with advanced technologies. For instance, case 

studies demonstrating successful technology adoption in similar contexts can inspire confidence and foster a 

willingness to experiment with new tools. 

Additionally, developing partnerships between educational institutions and the livestock industry can 

create a more responsive educational ecosystem. By collaborating with industry experts, educators can design 

curricula that are both relevant and practical, ensuring that the workforce is prepared for the challenges of 

modern livestock management. 

Linking human resource education with the adoption of cutting-edge technologies in the livestock 

sector is vital for promoting sustainable economic growth. As this research has demonstrated, education 

significantly influences the extent to which workers embrace innovative practices, ultimately impacting 

productivity and resource management. Looking forward, continued research is essential to refine educational 

strategies and identify best practices for technology integration in the livestock industry. Policymakers and 

industry leaders must prioritize investments in human capital to equip the workforce with the skills necessary 

for successful technology adoption, thereby paving the way for a more sustainable and economically viable 

future in livestock production. 
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4. CONCLUSION  

This research underscores the critical relationship between human resource education and the adoption 

of cutting-edge technologies in the livestock industry, highlighting its significant role in fostering sustainable 

economic growth. The study aimed to explore how targeted educational interventions can equip livestock 

industry workers with the necessary skills and knowledge for integrating advanced technologies. The findings 

reveal a clear correlation between educational attainment and technology adoption rates. Respondents with 

higher levels of education, particularly those holding bachelor's and master's degrees, demonstrated greater 

familiarity with and willingness to adopt innovative practices. This trend emphasizes the importance of 

developing a skilled workforce capable of leveraging technological advancements to enhance productivity and 

sustainability within the sector. 

Moreover, the research identified several barriers to technology integration, such as limited access to 

educational resources and financial constraints. These challenges suggest the need for collaborative efforts 

between government agencies, industry leaders, and academic institutions to design accessible and practical 

training programs tailored to different roles within the livestock sector. Policymakers should consider 

integrating technology-focused curricula into vocational and higher education programs to ensure future 

professionals are well-equipped with relevant digital skills. Additionally, incentives such as subsidies, grants, 

or low-interest loans could support smaller-scale livestock businesses in overcoming financial barriers to 

technology adoption. 

Despite its valuable insights, this study has limitations, particularly the reliance on self-reported 

survey responses, which may introduce response bias. Future research could incorporate observational studies 

or longitudinal data collection to validate these findings. Moreover, further investigation is needed to explore 

how education influences the adoption of specific livestock technologies, such as AI-driven monitoring 

systems, precision feeding techniques, or automated health diagnostics. Understanding these nuances could 

help refine training programs to better align with industry needs. 

Moreover, the research identified several barriers to technology integration, such as limited access to 

educational resources and financial constraints. It highlights the urgent need for tailored educational programs 

that address these challenges and encourage a culture of continuous learning among livestock workers. By 

prioritizing human resource education, policymakers and industry stakeholders can facilitate greater 

technology adoption, thereby not only improving individual farm outputs but also contributing to the overall 

economic stability of the livestock sector. Ultimately, the study's findings advocate for a strategic focus on 

human capital development as a pathway to achieving sustainable practices and long-term economic growth in 

the livestock industry. 
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