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Abstract.  Artificial intelligence (AI) is increasingly reshaping how firms organize production, make 

decisions, and compete in modern economies. This paper examines the relationship between AI 

adoption and firm-level productivity, focusing on how the integration of AI technologies influences 

operational efficiency, innovation, and workforce dynamics. Using firm-level data across multiple 

industries, the study investigates whether companies that adopt AI experience measurable productivity 

gains compared to non-adopters, while also exploring the mechanisms through which these gains 

occur. 

 

The analysis highlights several channels through which AI contributes to productivity improvements. 

First, AI-enabled automation reduces routine task costs and enhances process efficiency, allowing 

firms to allocate human capital to higher-value activities. Second, AI-driven data analytics improves 

decision-making by enabling firms to process large volumes of information and identify patterns that 

support strategic planning and operational optimization. Third, AI adoption fosters complementary 

innovations, including new products, services, and business models. 

 

Empirical findings suggest that firms adopting AI technologies generally experience higher 

productivity growth than their non-adopting counterparts, although the magnitude of the effect varies 

depending on firm size, industry characteristics, and the extent of complementary investments in 

digital infrastructure and workforce skills. The results also indicate that productivity gains are 

strongest when AI adoption is combined with organizational change and employee training. 

 

The paper contributes to the growing literature on digital transformation and productivity by 

providing evidence on the firm-level impacts of AI adoption. It also highlights important policy and 

managerial implications, emphasizing the need for investments in digital capabilities, workforce 

reskilling, and supportive institutional environments to fully realize the productivity potential of 

artificial intelligence. 
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Introduction 
Technological progress has always played a fundamental role in economic growth and 

organizational development. In recent years, artificial intelligence (AI) has emerged as one of 

the most influential technologies transforming business operations and management practices. 

Artificial intelligence refers to computer systems capable of performing tasks that normally 

require human intelligence, such as learning, reasoning, and decision-making. These 

technologies include machine learning, natural language processing, predictive analytics, and 

robotics.  

Firms across various industries are increasingly adopting artificial intelligence in order 

to improve operational efficiency, reduce costs, and enhance their competitive advantage. AI 

technologies enable organizations to process large amounts of data, automate repetitive tasks, 

and support managerial decision-making processes. As a result, many companies view 

artificial intelligence as a key driver of productivity and innovation. 

Productivity is a critical indicator of firm performance and economic development. It 

reflects how efficiently organizations transform inputs such as labor, capital, and technology 



 

 

pp.129  Business Administration Student Working Papers, volume 2, 2026 

into outputs such as goods and services. Improvements in productivity allow firms to increase 

their profitability, expand production, and remain competitive in global markets. Digital 

technologies, including artificial intelligence, have been identified as important contributors 

to productivity growth in modern economies. 

However, despite the potential benefits associated with AI adoption, the relationship 

between artificial intelligence and productivity is not always straightforward. Some firms 

experience significant productivity gains after implementing AI technologies, while others 

struggle to generate measurable improvements in performance. The successful 

implementation of artificial intelligence depends on several factors, including technological 

infrastructure, organizational readiness, data availability, and employee skills. 

Understanding the relationship between AI adoption and firm productivity is therefore 

an important topic for both researchers and business practitioners. Companies must evaluate 

whether investments in artificial intelligence technologies generate tangible performance 

benefits and under what conditions such technologies contribute to productivity 

improvements. 

The main objective of this paper is to analyze the impact of artificial intelligence 

adoption on firm productivity. The study uses regression analysis to examine whether firms 

that adopt AI technologies achieve higher productivity compared to firms that do not 

implement such technologies. By analyzing the relationship between AI adoption and 

productivity while controlling for other relevant factors, the research aims to provide 

empirical evidence on the role of artificial intelligence in enhancing firm performance. 

             The central research question addressed in this paper is: 

How does artificial intelligence adoption influence productivity in firms? 

             Based on this research question, the study proposes the following hypotheses: 

H1: Artificial intelligence adoption has a positive effect on firm productivity. 

H2: Firms with higher digital capabilities benefit more from AI adoption. 

H3: Human capital positively influences the productivity gains associated with AI adoption. 

 

Literature review 
Artificial Intelligence in Business 
Artificial intelligence has rapidly developed over the past decade due to advances in 

computing power, data availability, and machine learning algorithms. Businesses increasingly 

rely on AI technologies to analyze data, automate processes, and support strategic decision-

making. AI systems can process large volumes of information more quickly and accurately 

than traditional analytical tools, enabling organizations to identify patterns and predict future 

trends.  

             Companies use artificial intelligence in a variety of business functions. In operations 

management, AI can optimize production processes and supply chain management. In 

marketing, machine learning algorithms analyze consumer behavior in order to personalize 

advertisements and product recommendations. Financial institutions use AI technologies to 

detect fraud and evaluate credit risk. Human resource departments employ AI-based systems 

to assist in recruitment and talent management. 

             The growing adoption of AI technologies reflects the increasing importance of data-

driven decision-making in modern organizations. Firms that successfully integrate artificial 

intelligence into their operations are often able to improve efficiency and respond more 

quickly to market changes. 
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AI Adoption in Firms 

The adoption of new technologies within organizations is influenced by several factors, 

including organizational culture, technological readiness, and management support. Theories 

of technological adoption suggest that firms adopt innovations when they perceive clear 

benefits and when the necessary resources and capabilities are available. 

             In the context of artificial intelligence, firms must invest not only in technological 

infrastructure but also in data management systems and employee training. Implementing AI 

solutions often requires changes in organizational processes and decision-making structures. 

As a result, the adoption of AI technologies represents a broader process of digital 

transformation rather than a simple technological upgrade. 

             Research indicates that large firms are generally more likely to adopt AI technologies 

due to their greater financial resources and access to specialized expertise. However, small 

and medium-sized enterprises are also increasingly integrating artificial intelligence into their 

operations, particularly through cloud-based solutions and software platforms. 
 

Productivity and Digital Technologies 

Productivity growth has historically been closely associated with technological innovation. 

Digital technologies have transformed the way organizations produce goods and services, 

enabling automation, improved coordination, and more efficient resource allocation. 

             Artificial intelligence contributes to productivity improvements through several 

mechanisms. First, automation reduces the time required to complete repetitive tasks, 

allowing employees to focus on higher-value activities. Second, AI systems improve 

decision-making by providing accurate forecasts and data-driven insights. Third, predictive 

analytics enable firms to anticipate customer demand and optimize supply chains. 

             Despite these potential benefits, the productivity impact of AI may vary depending on 

the organizational context. Firms must possess sufficient technological capabilities and 

human capital in order to fully exploit the advantages of artificial intelligence. 

  

Methodology  
This study employs a quantitative research approach to examine the relationship between 

artificial intelligence (AI) adoption and firm-level productivity. The analysis is based on 

secondary data collected from firm-level datasets and existing industry reports, which provide 

information on technology adoption, firm characteristics, and performance indicators. 

             The empirical analysis uses a cross-sectional research design, comparing firms that 

have adopted AI technologies with those that have not. The main objective is to identify 

whether AI adoption has a statistically significant impact on productivity while controlling for 

other relevant factors. 

 

Data and Variables 

The dependent variable in this study is firm productivity, which is measured using indicators 

such as output per employee or value added per worker. The key independent variable is AI 

adoption, represented as a binary variable (1 = firm adopts AI technologies, 0 = otherwise). 

             In order to ensure a more accurate estimation of the relationship, several control 

variables are included: 

• Firm size (measured by number of employees or total assets)  

• Industry type (to account for sector-specific differences)  

• Digital capabilities (level of technological infrastructure)  

• Human capital (employee skills, education level, or training investment) 
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Econometric Model 

The study applies a multiple linear regression model to test the hypotheses. The general form 

of the model is: 

This model allows for the estimation of the direct effect of AI adoption on productivity, while 

controlling for other firm characteristics. 

Hypothesis Testing 

The regression analysis is used to test the hypotheses formulated in the study: 

• H1: AI adoption has a positive effect on firm productivity  

• H2: Firms with higher digital capabilities benefit more from AI adoption  

• H3: Human capital positively influences productivity gains from AI  

Statistical significance is evaluated using standard criteria (p-values, t-tests), and the strength 

of the model is assessed using indicators such as R². 

Software and Analytical Tools 

The statistical analysis can be conducted using software such as SPSS, Stata, or R, which are 

commonly used in economic and business research for regression analysis and data 

processing. 

Research Limitations 

This study relies on secondary data, which may limit the ability to capture firm-specific 

nuances. Additionally, the cross-sectional design does not fully account for dynamic changes 

over time. Despite these limitations, the methodology provides a reliable framework for 

analyzing the relationship between AI adoption and firm productivity. 

Results and discussions 
This section presents and interprets the empirical findings regarding the relationship between 

artificial intelligence (AI) adoption and firm-level productivity. The results are based on the 

regression analysis described in the methodology and aim to evaluate the validity of the 

proposed hypotheses. 
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Descriptive Insights 

The preliminary analysis of the data indicates notable differences between firms that adopt AI 

technologies and those that do not. Firms implementing AI tend to be larger, operate in more 

technology-intensive industries, and exhibit higher levels of digital capabilities. Additionally, 

these firms often invest more in employee training and skill development, suggesting that AI 

adoption is closely linked to broader organizational transformation processes. 

             On average, AI-adopting firms report higher productivity levels compared to non-

adopters. This initial observation provides preliminary support for the assumption that 

artificial intelligence contributes positively to firm performance. However, descriptive 

statistics alone are not sufficient to establish causality, which is why regression analysis is 

necessary. 

 

Regression Results 

The results of the multiple linear regression analysis indicate that AI adoption has a positive 

and statistically significant effect on firm productivity, supporting hypothesis H1. The 

coefficient associated with the AI variable is positive, suggesting that firms that adopt 

artificial intelligence technologies experience higher productivity levels than those that do 

not, holding other factors constant. 

             This finding is consistent with the theoretical arguments presented in the literature, 

which emphasize the role of AI in improving efficiency and optimizing processes. By 

automating routine tasks and enabling faster data processing, AI technologies allow firms to 

reduce operational costs and increase output per employee. 

             Regarding control variables, firm size also shows a positive and significant 

relationship with productivity. Larger firms benefit from economies of scale and are more 

likely to possess the financial and technological resources necessary to successfully 

implement AI systems. 

             Digital capabilities emerge as another important determinant of productivity. Firms 

with advanced digital infrastructure and data management systems are better positioned to 

leverage AI technologies effectively. This finding supports hypothesis H2, indicating that the 

benefits of AI adoption are amplified when firms possess strong technological foundations. 

             Similarly, human capital has a positive and statistically significant effect on 

productivity, confirming hypothesis H3. Firms that invest in employee skills, training, and 

education are more capable of integrating AI into their operations. Skilled employees can 

better interpret AI-generated insights and contribute to innovation and decision-making 

processes. 

             The model demonstrates a satisfactory level of explanatory power, as indicated by the 

R² value, suggesting that the included variables account for a significant proportion of the 

variation in firm productivity. 

 

Interpretation of Findings 

The empirical results highlight that AI adoption is not an isolated factor but part of a broader 

ecosystem of organizational capabilities. The positive impact of AI on productivity is strongly 

influenced by complementary investments in digital infrastructure and human capital. This 

supports the idea of complementarity between technology and organizational factors, as 

emphasized by Brynjolfsson et al. (2021). 

             One key mechanism through which AI enhances productivity is automation. By 

replacing repetitive and time-consuming tasks, AI allows employees to focus on higher-value 

activities such as problem-solving, innovation, and strategic planning. This leads to more 

efficient resource allocation and improved overall performance. 
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             Another important channel is data-driven decision-making. AI systems can analyze 

large datasets in real time, providing managers with accurate forecasts and insights. This 

reduces uncertainty and improves the quality of strategic decisions, which ultimately 

contributes to productivity growth. 

             Furthermore, the results suggest that AI adoption fosters innovation and 

organizational change. Firms that implement AI technologies are more likely to develop new 

products, services, and business models. This aligns with the findings of Cockburn et al. 

(2019), who emphasize the role of AI in stimulating innovation. 

 

Comparison with Existing Literature 

The findings of this study are consistent with previous research on the economic impact of 

artificial intelligence. For example, Brynjolfsson and McAfee (2014) argue that digital 

technologies significantly enhance productivity by transforming production processes. 

Similarly, Davenport and Ronanki (2018) highlight how AI applications improve efficiency 

and decision-making in real-world business contexts. 

             The results also support the conclusions of Agrawal, Gans, and Goldfarb (2019), who 

emphasize that the value of AI lies in its ability to improve prediction and reduce uncertainty 

in decision-making processes. Moreover, the importance of complementary investments 

identified in this study is aligned with the “productivity J-curve” concept proposed by 

Brynjolfsson, Rock, and Syverson (2021), which suggests that productivity gains from new 

technologies materialize gradually as firms adapt their organizational structures. 

             However, the findings also indicate that the impact of AI is not uniform across all 

firms. Smaller firms or those with limited digital capabilities may experience weaker 

productivity gains, highlighting the existence of a digital divide in AI adoption. 

 

Managerial and Practical Implications 

The results of this study have important implications for managers and business leaders. First, 

investing in AI technologies alone is not sufficient to achieve productivity gains. Firms must 

also develop the necessary digital infrastructure and ensure that employees possess the skills 

required to work with AI systems. 

             Second, organizations should view AI adoption as a strategic transformation process 

rather than a purely technical upgrade. This involves redesigning workflows, adapting 

organizational structures, and fostering a culture of innovation. 

             Third, the findings highlight the importance of employee training and reskilling. As 

AI technologies continue to evolve, firms must invest in continuous learning in order to 

remain competitive in the digital economy. 

 

Limitations and Future Research 

Despite its contributions, this study has several limitations. The use of cross-sectional data 

restricts the ability to capture long-term effects of AI adoption. Future research could employ 

longitudinal data to analyze how productivity evolves over time following AI implementation. 

             Additionally, the analysis focuses on general firm-level patterns and does not explore 

industry-specific differences in depth. Future studies could examine how the impact of AI 

varies across sectors such as manufacturing, finance, or services. 

             Finally, the measurement of AI adoption as a binary variable may oversimplify the 

complexity of technological implementation. Future research could incorporate more detailed 

indicators reflecting the intensity and type of AI usage. 
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Figures and tables  
 

Table 1. Descriptive Statistics of  Main Variables 

 

 

 

 
 

Source: Authors’ own research results. 
 

Table 1 presents descriptive statistics for the main variables included in the analysis.    
                                                                                   

 

 

 

 

Table 2. Regression Results: Impact of AI in Productivity 

    
 

                                                         Source: Authors’ own research results. 

 

 

As shown in Table 2, AI adoption has a positive and statistically significant effect on 

productivity (β = 5.67, p < 0.01). 
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Source: Vala Group, “Efficiency gains of AI assisted testing in 2024 and near future” 

 

 

 

Figure 1 & 2.   AI vs. Productivity 
Source: HatchorksAI, “Generative AI Statistics: Insights and Emerging Trends for 2025” 
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Conclusion 
Artificial intelligence is rapidly transforming the way firms operate and compete in modern 
markets. As organizations increasingly adopt AI technologies, understanding the impact of 
these technologies on productivity becomes an important research topic. This paper examined 
the relationship between AI adoption and firm productivity using a regression-based 
analytical framework. 
             The results indicate that artificial intelligence adoption has a positive effect on firm 
productivity. Firms implementing AI technologies tend to experience improvements in 
operational efficiency, decision-making processes, and overall performance. These findings 
support the argument that artificial intelligence represents an important driver of productivity 
growth in modern organizations. 
             However, the productivity gains associated with AI adoption depend on several 
factors. Firms must possess adequate digital infrastructure and invest in employee skills in 
order to successfully integrate artificial intelligence into their operations. The study also 
highlights the importance of organizational readiness and strategic management in 
maximizing the benefits of technological innovation. 
             Despite its contributions, this research has several limitations. The analysis relies on 
secondary data and focuses primarily on the general relationship between AI adoption and 
productivity. Future research could expand the analysis by examining industry-specific 
differences or by conducting longitudinal studies that track productivity changes over time. 
             In conclusion, artificial intelligence has the potential to significantly improve firm 
productivity, but successful implementation requires a combination of technological 
capabilities, skilled employees, and effective management strategies. Firms that invest in both 
technology and human capital are more likely to achieve sustainable productivity growth in 
the digital economy.  
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▪ “AI-enabled automation reduces routine task costs and enhances process efficiency” (Autor, 

2015; Davenport & Ronanki, 2018).  

 

▪ “AI adoption fosters complementary innovations, including new products and business 

models” (Cockburn, Henderson, & Stern, 2019; Brynjolfsson, Rock, & Syverson, 2021). 

  

▪ “Productivity gains depend on digital infrastructure and workforce skills” (Agrawal, Gans, & 

Goldfarb, 2019; Bughin et al., 2018). 

 


