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1. Introduction  

 

1. 1 - Framing the report and identifying objectives  

The future of our economies is strongly tied to our ability to promote with great 

determination an innovative environment. This objective entails facilitating our citizen 

and companies in the digital transformation, helping them realize concrete benefits out 

of this opportunity and attain the sustainability and resilience goals that are shaping 

and will shape the way we do business. 

One of the core technologies that is driving transformation in industry and business is 

Artificial Intelligence (hereinafter AI). AI and other emerging technologies are going to 

play a pivotal role in the realization of such a change and the process of making these 

technologies available to citizens and companies is the first and most important step 

that our societies, led by the G7 countries, must make. Thanks to the expansion of 

computing systemsô capacity and the development of complementary technologies, a 

new generation of AI systems has become increasingly prevalent across different 

functions of manufacturing firms.  

Following the Ministerial Declaration of the G7 Industry, Technology and Digital 

Ministerial Meeting, the current report acknowledges the importance of these changes. 

This document will delve into the analysis of the driving factors and challenges of AI 

adoption and development among companies in manufacturing, especially MSMEs, 

providing policy recommendations for G7 governments to ensure safe, secure and 

trustworthy AI adoption.  

Describing AI in a positive and normative way will provide insights into the integration 

of AI in production processes through technology adoption, technical collaboration, 

and voluntary knowledge exchanges. Furthermore, best practices are identified thanks 

to the collection and assessment of policy strategies and experiences for AI adoption 

among MSMEs across G7 countries. 

Hence, this report builds on endeavors within the G7 Hiroshima AI Process, which 

focuses chiefly on advanced AI systems, including generative AI, and resulted in the 

International Guiding Principles for Organizations Developing Advanced AI Systems 

and the International Code of Conduct for Organizations Developing Advanced AI 

Systems. The aim of both of the aforementioned documents is to promote safe, 

secure, and trustworthy AI worldwide and to provide voluntary guidance for actions by 

organizations developing the most advanced AI systems. They further the 

development of common practices among G7 countries and effective strategies to 

support MSMEs through the creation of a common ground for AI development, 

deployment and use. 

 

Compounding the work undertaken so far by the G7 countries, this report focuses 

primarily on the Manufacturing sector, given its relevance in the wider industrial 

scenario. Within this scope, it will center specifically on MSMEs, since companies of 

this size have been found to face the most difficulties when tasked with AI adoption.  



 
 

  

 

 

The report is structured as follows: Chapter 2, titled Data Facts and Trends, introduces 
the main trends and statistics related to workforce dynamics and funding trends linked 
to AI deployment and development; it also analyses adoption rates, barriers to 
adoption and training in specific relation to MSMEs. 

Building on this collection of empirics Chapter 3, The potential Impact of AI on 
Production Processes, contextualizes emerging technologies within the scope of 
Industry 4.0 and Industry 5.0 and delves into the potential impact of AI on production 
processes focusing on both the internal and external environment of MSMEs.  

Chapter 4, Limits Challenges and Risks, complements such framework with an 

overview of the main issues relating to AI diffusion and accessibility, safety and 

trustworthiness of AI systems, and potential impacts on the workforce. 

Chapter 5 is dedicated to present best practices among public policies designed by 

G7 countries in four major thematic areas, namely infrastructure, finance, regulation 

and education. Lastly, chapter 6 conclude this report by sharing recommendations 

resulting from questionnaires and dialogue with private stakeholders, facilitated thanks 

to the collaboration with TECH 7. 

 

1.2 - Defining AI and its potential for industry 

Framing Artificial intelligence   

Without further ado, we intend, in this paragraph, to introduce the general definition of 

AI and highlight what are the aspects that such a technology has an impact on.  

The introduction of the term Artificial Intelligence is owed to John McCarthy, an 

American academic who gave the following definition in 1956: (Artificial Intelligence is) 

ñthe science and engineering of making intelligent machinesò.  

Although it was framed in this precise manner only in 1956, the concept of intelligent 

machines was already present in a paper by Alan Touring titled ñComputing Machinery 

and Intelligenceò, dating back to 1950.   

It is beyond the scope of this report to define more precisely the concept of Artificial 

intelligence. Hence, the disambiguation of terms is relegated in here. As previously 

stated, given the absence of a shared definition for Artificial Intelligence, it is reported 

here the quote that has been proposed by OECD: (Artificial Intelligence is) ña machine-

based system that is designed to operate with varying levels of autonomy and that 

may exhibit adaptiveness after deployment, and that, for explicit or implicit objectives, 

infers, from the input it receives, how to generate outputs such as predictions, content, 

recommendations, or decisions that can influence physical or virtual environmentsò.  

It is worth highlighting three main concepts in this definition: first, in line with 

McCarthyôs definition, AI is a machine-based discipline, secondly it can connect inputs 

to outputs using mathematical modelling and lastly it has varying degrees of autonomy 

and adaptivity after deployment.  

Of particular significance for the recent developments of AI is its subcomponent called 

Machine Learning. This technology analyses data using sophisticated mathematical 

models with the ability to learn the correlations between components in an 



 
 

  

 

 

autonomous way. One of the most advanced mathematical models of this kind is the 

so called ñneural networkò, a construct that tries to emulate the brain structural 

functioning. The technology developed and constructed on neural networks 

constitutes the main building block of the subcomponent of AI called ñDeep Learningò. 

This solution is currently at the forefront of AI development.  

 

Artificial intelligence for industry 

Focusing on the industrial potential of AI application, it is rather interesting to 

distinguish between vertical and horizontal AI within the comprehensive definition 

provided above. This further differentiation allows for a better understanding of the 

scope and use of AI solutions within the domain of manufacturing, and for a clearer 

vision of their future potential.  

Vertical AI solutions are tailored by use case to address the specific challenges and 

opportunities within industries. By utilizing domain expertise and industry-specific 

data, these applications deliver exceptional results and potentially transform business 

practices. Designed to meet unique industry requirements, vertical AI solutions offer 

advanced functionalities and specialized capabilities, providing industry-specific 

insights, optimizing processes, and enhancing decision-making. 

While vertical AI focuses on industry-specific challenges and applications, horizontal 

AI focuses on enhancing common cross-functional processes across industries. 

These versatile and widely applicable solutions serve as a foundation for various 

sectors, integrating into domains such as customer service, content generation, and 

information retrieval. Their adaptability allows businesses to quickly tailor these AI 

solutions to their specific needs. 

Regardless of whether vertical or horizontal solutions are used, it is critical to 

understand how AI is integrated into production processes, and what are the 

components that constitute the key enablers for its application.  

  

The afore described integration of AI into production can unlock significant potential 

for the industrial sector. AI has the ability to increase reliability and automation of 

production processes, all while enhancing overall productivity and output quality. In 

addition, AI application has a significant impact on the workforce and has the potential 

to shift their activities into tasks that result in a higher value added for the enterprise.  

 

1.3 - The transforming potential of Artificial Intelligence  

Industrial use of AI has the significant potential to have a transformative impact on 

society. This opportunity stems primarily from the fact that AI has introduced a new 

automation paradigm, enabling machines to learn from past experiences, adapt to 

situations and augmenting their real time decision-making. These unique abilities 

constitute the culmination of todayôs technology and make AI the most powerful tool to 

catalyze and enhance the progress made so far in the digital transformation of our 

economies.  



 
 

  

 

 

Nevertheless, AI comes with a great deal of prerequisites and challenges. 

Computational power, digital skills and competences, investment power and 

managerial skills, are only few of the main issues addressed in this report.  Given 

these possible hurdles it is crucial that we recognize the pivotal role that AI is playing 

in the modern industry by redefining the industrial landscape.  The innovative and 

transformative solutions offered by its application will allow companies to prosper in 

next future as long as they embrace and ride this revolution. It is thus imperative to 

raise awareness on AI, develop and promote practical guidance, and coordinate policy 

making among countries. These actions will ensure the presence of an enabling 

ecosystem for enterprises that wish to be AI ready. 

Before moving on with our discussion, it is worth noting that we are currently in a period 

of exceedingly rapid technological change. Moreover, subsequent revolution waves 

are closely linked within a unique and continuous process of industrial upgrading. 

Remarkably, these features yield relevant consequences for AI adoption and 

development within MSMEs. On one hand, the incremental and cumulative way 

technological change happens should concentrate efforts towards digitalization before 

the adoption of AI and other emerging technologies. On the other hand, the consistent 

shrinking of intervals between revolution waves prospects a fast-changing landscape 

in AI adoption and calls for raising awareness towards opportunities for MSMEs.   

 

1.4 - AI in the context of MSMEs   

All companies are not born equal when it comes to embracing the AI revolution and 

organizing the necessary adjustments in business models and practices. Micro, small 

and medium-sized firms (hereinafter MSMEs) tend to exhibit more challenges in 

tackling barriers to entry the AI market. Hence, they need extra consideration when 

crafting AI policy to guarantee a fair transition to the AI age 1. It is indeed crucial that 

we encourage fast, secure, safe, and trustworthy adoption of new technologies, so 

that regardless of dimensions, every company can grasp the benefits and remain 

competitive. 

In those sectors in which AI was implemented on a massive scale, a radical 

transformation of business process has occurred: some components of tasks that 

relied primarily on human intervention, like data analysis, strategic planning and 

solutioning can often be enhanced by integrating  AI. In this sense AI can function as 

a complimentary tool, offering initial insights and creative suggestions for human 

experts to validate and refine. With recent advancements in machine learning, AI offers 

the potential for a significant shift in business practices. In fact, prior to the emergence 

of machine learning, knowledge-intensive jobs and functions in business processes 

were only transferred to computer systems using explicit knowledge and developing 

classical AI systems necessitated significant codification efforts. Hand in hand with the 

increasing growth of AI, the amount of data available has also increased, broadening 

the range of applications for AI.  

 



 
 

  

 

 

It is thus easy to see why AI has generated and will generate so much impact on 

economies, especially in industry, as anticipated above. 

MSMEs are to be held at the core of the effort to disseminate AI technology. This 

intention must take into account the wider economic context of the last twenty years, 

when the ones that bore the blunt of recession were chiefly MSMEs.  The biggest price 

they paid was in losing the necessary resources to invest in key advancements, 

accumulating an ever-growing technological lag over the years.  

Therefore, AI represents the innovation they can leverage to reduce this gap and gain 

the competitiveness necessary to ensure natural continuation of their business. As we 

will later see, on the one hand, AI deployment entails changes in MSMEs' business 

models and practices, particularly considering the predicted advantages and 

prospects from AI adoption in terms of productivity, innovation, scale-up, and other 

factors. On the other hand, the business environment in which MSMEs operate has 

been witnessing major changes because of AI dissemination. This typically eases 

business circumstances and helps MSMEs to cope with current issues using 

innovative instruments 2.  

Given the potential impact of AI on industry and the peculiar case presented by 

dissemination amongst MSMES, the next chapter will focus on highlighting major 

quantitative trends of adoption, as to offer a clearer picture of the current status quo 

and the upcoming challenges in the adoption of this technology.  

  



 
 

  

 

 

2. Data, Facts & Trends 

 

The rapid advancement of AI adoption, driven by the benefits associated with its 
application, have triggered a ripple effect that extends to the programming of 
investment in research and development, changes in labor market dynamics, and to 
the path to integration of AI in micro, small and medium-sized enterprises. 

These trends are accompanied by challenges that relate specifically to the task of AI 
dissemination. To mention just a few, the significant disparities in AI adoption rates 
between large companies and MSMEs and the wide gap between the demand for AI-
related skills and their supply.  

To address these challenges, it is fundamental to accompany the natural diffusion of 
AI technology with an adequate policy framework to ensure a sustainable transition to 
a uniform, wide scale adoption. The prerequisite to construct well-engineered policies 
is dependent on a careful analysis of the trends currently characterizing the path of AI 
integration in the production process. Given the fast-paced changes that are 
associated with this technology, the latter exercise is therefore fundamental. 

As AI technologies evolve, policymakers should focus on creating a supportive 
environment that promotes the absorption of innovation, reduces risk, and maximizes 
the benefits of AI adoption for all businesses, regardless of size. A strategic approach 
therefore becomes essential to address the potential of AI to drive economic growth 
and improve productivity. 

To give a clear indication of the main challenges that need to be addressed by policy 
makers, this chapter aims at presenting the main trends surrounding the world of AI. 

 

2.1 - Significant Trends 

The scope of use of Artificial Intelligence in industry has grown wider with time. Its 
applicability to a broad range of business sectors and functions has greatly improved 
efficiency, innovation and product quality. The rapid growth of investment suggests 
strong confidence, among economic operators, in the ability of AI to reduce costs and 
increase productivity. This confidence, along with the potential of AI for industry, 
explains why governments are paying more and more attention to the issue, planning 
strategic interventions to support the integration of AI in their national industrial 
networks.  

This section will attempt to quantify AIôs impact and opportunities, focusing the analysis 
on three strategic indicators: the impact of AI use on the labor market, the potentials 
for investment in the technology, and trends related to AI adoption amongst MSMEs. 

These specific trends have been selected due their significance in the context of AI 
adoption. The impact of AI dissemination on labor market dynamics is of particular 
importance given the potential of AI to perform a wide array of tasks that can increase 
automation. Monitoring the integration of this technology into the daily activities of the 
workforce is a fundamental step to ensure that its application is sustainable at the 
human level. Furthermore, the analysis of the job market can provide important 
indications on the human capital necessary to support wide scale AI adoption.  



 
 

  

 

 

Investment in AI is also an important indicator to investigate. This factor can assist in 
providing an insight into the growth of the sector and provide a valuable base from 
which to assess the applications and enterprises that could benefit from the support 
of public investment. Lastly, this chapter will delve deeper into the main trends 
regarding MSMEs, a crucial subsector of enterprises in the race for AI adoption. These 
companies often face higher barriers to entry when attempting to integrate AI into their 
production processes and need to be accompanied in this endeavor by a well-
engineered policy framework.   
 

2.1.1 - Workforce 

The following subsection will illustrate the impact of AI adoption on the workforce. This 
analysis will be focused on two main topics, the first related to the reception of AI 
technology amongst the workforce, and the second illustrating the trends related to AI 
in the labor market. 

The potential of AI is evident from the results of questionnaires conducted with workers 
in the sector. Workers generally perceive AI as a complement to their skills, improving 
both performance and job satisfaction. Similarly, employers also highlight the positive 
impact of AI introduction, reporting that higher productivity and profitability are the main 
reasons for adoption.  

As a result of this appreciation, the demand for a skilled AI workforce has increased in 
G7 countries and beyond, highlighting the need for upskilling and reskilling programs 
3. Still, when considering the demand of AI jobs, it is important to consider two 
detrimental factors for policy design: only a limited number of occupations require the 
specialized skill set needed to develop, adapt and modify AI systems and still, the 
supply of skilled AI workers remains insufficient to meet the demand, with many 
employers reporting difficulties in taking on AI roles. In this sense, it is fundamental to 
improve the ability of the workforce to interact with AI, also taking advantage of the AI-
enabled user support functionalities provided by technology suppliers.  

These unique observations highlight the importance of  market analysis for AI positions 
as essential for the implementation of effective measures and policies, providing an 
overview of current and future needs of the workforce, enabling the implementation of 
targeted interventions that affect skills gaps and the promotion of effective training 
programs 4. 

Impact of AI on the workforce  

To serve the purpose of analyzing the impact of AI in the manufacturing sector, we 
chose to report some valuable data from OECD surveys. The most significant results 
are described below: 

(i) Workers side: Manufacturing workers generally believe that AI integrates their skills 
rather than diminishing their value. The percentage of workers who agree with the 
statement "AI complements my skills" is about 20% higher than those who believe "AI 
has made some of my skills less valuable", as shown in Figure 1. 



 
 

  

 

 

  

Figure 1: Perceived effect of AI adoption on workersô skills 

SOURCE: authors' personal elaboration of Lane et al., 2023 (OECD). The impact of AI on the workplace: main 

findings from the OECD AI surveys. 

Overall, workers have a positive view about the impact of adopting AI, particularly in 
performance. About 80% of workers reported performance improvements, while less 
than 10% reported a decline. In addition, workers indicated increased job satisfaction, 
improved physical health, improved well-being and mental health, and reported better 
treatment by their managers or supervisors 5. 

(ii) Employer side: employers also express confidence in the ability of AI to improve 
performance and profitability. Key motivations for adopting AI include improving worker 
performance and reducing labor costs. Another significant reason is to address the 
skills shortage, which is particularly relevant for employers in the manufacturing sector, 
at least when compared to the financial sector. After the adoption of AI solutions, 
employers report positive effects on worker productivity and express greater 
satisfaction with managers' ability to measure employee performance within the 
company 6.  



 
 

  

 

 

In addition to the positive reception of AI amongst workers and employers, data also 
highlights the importance of AI training in the company organization. In firms that have 
adopted AI it was noted how providing AI training is an efficient tool to enable workers 
to operate more productively and safely. Furthermore, this type of training is a valuable 
asset as upskilling or reskilling current employees is often preferred over the 
recruitment of new personnel.  

Surveys in the manufacturing sector show the availability of such training and assess 
its impact on the working environment, job stability and wage expectations. In 
manufacturing, workers who have received AI training are more likely to report positive 
outcomes, including better performance, better physical and mental health, and 
greater job satisfaction. Results suggest that adequate training amplifies the benefits 
of AI on performance and working conditions 7. 

Therefore, training activities are essential to maximize the benefits of AI for workers. 
However, despite the efforts made by governments in recent years, participation rates 
in education and training activities remain lower for low-skilled individuals than those 
with medium and high skills. Data from the European Union in 2021 show that only 
5.28% of low-skilled workers, i.e., those with less than lower secondary education, 
participated in formal and non-formal education or training activities before the 
investigation, compared to 13.57% of highly skilled workers 8.   
 

AI labor demand and supply 

Job vacancies play an important role in understanding the dynamics of the job market, 
revealing the preferences of companies in relation to the skills required. To this end, 
the report analyses the trends in employment based on online job posting analysis. It 
is noted that they reflect a secondary or residual demand for skills rather than the total 
demand in the job market, as they only consider vacancies instead of the entirety of 
the job supply. Still, their analysis serves as a useful indicator to evaluate the extent 
to which companies prioritize AI-related knowledge over other skills. 

There are distinct levels of skills often mentioned in online job postings related to 

"artificial intelligence": general and specific skills. General skills include competencies 

related to AI usage; competences that comprehend the tools necessary to apply AI. 

These can encompass programming languages, big data management, and data 

analytics and visualization. On the other hand, specific skills are required for building 

particular AI applications, methods, or tools. These typically involve specialized 

knowledge in making AI, such as machine learning and neural networks. 

The main trend in the AI job market can be summarized as follows.  While the 
percentage of jobs requiring AI skills is still relatively low, the demand for a skilled AI 
workforce has increased in OECD countries. Only a few occupations require the 
specialized skill set needed to develop, adapt and modify AI systems, as shown in 
Figure 2. 

 

  



 
 

  

 

 

 

Figure 2: % of AI job postings, % of all job postings, for selected G7 countries 

 Data Source: Lightcast, 2023. Authors' personal graphic elaboration of Artificial Intelligence Index Report 2024 

from, Stanford University. 

Note: an AI job posting is defined as any job posting that requires at least one skill in AI, such as machine learning 

or natural language processing. The decrease observable in 2023 appears to be situational, and perhaps caused 

by an exogenous increase in operational job postings among big companies.  

 

General skills are more broadly in demand across various roles and sectors. The most 

sought-after is a general knowledge of machine learning, which is required by 34% of 

AI vacancies. Most AI job postings are concentrated in professional services, ICT, and 

manufacturing sector. In contrast, industries such as hospitality, agriculture, and 

transport show less interest in AI-related profiles. While the development of artificial 

intelligence systems certainly requires specific, specialized knowledge, it is the 

general skills that are more frequently sought in the job market 9.  

Studies have shown that AI skills are among the most valuable ones, earning a 21% 
premium compared to the average 4% premium paid for a more competent worker, 
ceteris paribus. This premium seems to be partly attributed to the complementary 
nature of AI skills with a wide range of non-AI-related skills, which increases their 
overall value. In addition, the persistent high demand for supply-side AI skills further 
explains this premium: as industries increasingly adopt AI, workers with these skills 
are in high demand, justifying higher wages 10. However, employers recognize that 
while the importance of AI specialized skills has grown, there is an even greater 
emphasis on human skills: successful AI adoption requires not only AI skills, but also 
skills in creative and social intelligence, reasoning and critical thinking.  

AI-specialized labor supply, despite a sharp increase, remains significantly lower than 
demand. Comparisons between 2022 and 2023 among various AI-related jobs 



 
 

  

 

 

indicate that employers continue to face substantial recruitment challenges for these 
roles. Although fewer respondents reported difficulties in hiring AI data scientists, data 
engineers, and data visualization specialists than in previous years, between 45% and 
65% of employers still report difficulties in finding AI-skilled workers for all positions 11.  

The challenge of acquiring new skills in the age of digital transformation is particularly 
difficult for experienced workers, who are reluctant to upskill or reskill. Despite the 
difficulties in retraining these workers, it remains the preferred strategy to address the 
need to develop new skills. Re- and upskilling are the most popular choices among 
companies adopting AI, followed by outsourcing services and new hiring campaigns 
12. 

 

2.1.2 - Funding and Investment 

Investments are a fundamental catalyst for the diffusion of a technology like AI. In this 
specific case, both private and public investments play a crucial role. Public funding 
can provide a comprehensively structured framework that aims at maximizing 
dissemination, and often has the ability to finance expensive projects and provide 
services at a lower cost. Private investment, on the other hand, is a fundamental actor 
for the development of ever more sophisticated technological solutions and for the 
creation of a service market centered around AI. Given that private investments are 
also motivated by financial gains in the market, the proportion of their investments is 
also a good indicator of the evolution possibilities of the wider AI sector.  

Given the fruitfulness of analyzing the general trends surrounding funding, this 
paragraph will be focused on exploring the main trends characterizing public and 
private investment. 

Public funding 

The 2019 OECD Recommendation on AI advises governments to "consider long-term 
public investment, and encourage private investment, in research and development, 
including interdisciplinary efforts, to spur innovation in trustworthy AI". Monitoring 
government investment in R&D is crucial given the innovative nature of such practice. 

Currently, there is no comprehensive method to monitor and compare R&D funding for 
AI in different countries. Therefore, proxy indicators such as R&D funding flows to 
major government AI agencies have been used to map the progression of government 
R&D efforts in AI. Figure 3 shows that the total volume of AI-related R&D funding has 
shown a steady upward trend, based on selected funding flows included in the OECD 
study. However, there are limitations: (i) data were not available for all funding flows 
during the period 2001-2019; (ii) many government agencies are excluded from count. 

A significant portion of the funding streams was dedicated to financing AI projects 
concerning the application of AI in vertical solutions. Predominantly, this was the case 
for healthcare (e.g., Japanôs AMED, Canadaôs CIHR, and USAôs NIH). Much of this 
increase in funding is concentrated in more recent years, with EU funding doubling in 
2019 compared to the previous year 13. 



 
 

  

 

 

 

 

Figure 3: Estimates of AI-related funding across selected agencies (2001ï2019, millions, USD) 

Source: authorsô personal elaboration of: ñA new approach to measuring government investment in AI-related 

R&Dò, Cairns at. al, edited by OECD 

 

Private funding 

Growing investor confidence in AI is strongly supported by market research. Recent 
studies on the economic potential of AI suggest that AI solutions could increase global 
GDP by up to 14% by 203014. Therefore, governments should welcome private 
investment in AI, as it does not only promote economic growth in the sector, but also 
increases the production of innovative solutions and stimulates research and 
development efforts. 

The general upward trend in global non-public investment over the past decade 
underlines the confidence that private investors have in the potential for further 
progress in the sector. In 2023, the main areas of interest that attracted the most 



 
 

  

 

 

investment were AI infrastructure, research and governance ($18.3 billion); natural 
language processing and customer support ($8.1 billion); and data management and 
processing ($5.5 billion). The importance of AI infrastructure, research and 
governance reflects significant investments in companies dedicated to AI application 
development 15. 

Figure 4 illustrates the trend in global private AI investment from 2013 to 2023, 
including mergers and acquisitions (where one company's investment in AI involves 
merging with another company), minority stakes investments, private investments 
(funding of AI startups receiving over $1.5 million), and public offerings (bond issuance 
in the market and equities). Global corporate investment in AI has declined for the 
second year in a row. While private investment saw a slight reduction, the most notable 
decrease was in mergers and acquisitions, which fell by 31.2% from the previous year 
16. This decline reflects broader investment trends, with investors exercising caution 
due to the post-pandemic technology boom, rising interest rates, and inflationary 
pressures.  

 

Figure 4: Global private investment in AI by investment activity (billions, USD) 



 
 

  

 

 

Data Source: Quid 2023. Authorsô personal graphic elaboration of the Artificial Intelligence Index Report 2024, 

Stanford University, CA  

 

However, when differentiating by technology, investment in generative AI experienced 
a significant increase despite the overall decline in AI startup funding. In 2023, the 
sector attracted $25.2 billion in private investments, around nine times the amount 
invested in 2022 and about 30 times the amount from 2019. Venture capital firms are 
leading this trend, with investments in generative AI startups skyrocketing from $1.3 
billion in 2022 to $17.8 billion in 2023: from 1% to 18.2% of total AI venture capital 
investments 17.  

 

2.2 - Trends Specific to MSMEs 

The examination of specific trends related to the adoption of artificial intelligence in 
MSMEs is essential to identify the unique challenges and characteristics of this field. 
Unlike large companies, MSMEs often face more obstacles in adopting advanced 
technologies. AI adoption rates in production processes are significantly lower in 
MSMEs than in large companies, mainly due to high costs and insufficient technical 
expertise, which negatively affects their growth potential. Understanding these 
dynamics enables the development of more effective policies to overcome the specific 
obstacles encountered by MSMEs.  

This section focuses on specific trends that highlight the differences between small, 
medium and large companies. It will examine the disparity in AI adoption rates, the 
percentage of companies purchasing cloud computing services, and the proportion 
companies performing big data analytics. In addition, it will consider the main entrance 
barriers for AI-related products and differences in training patterns between large and 
small enterprises.   
 

2.2.1 - Difference in adoption rates   

For the sake of the following analysis, this paragraph will analyze the level of 
digitalization of SMEs instead of that of MSMEs. This change has been made to 
correctly interpret the data provided by OECD surveys on the matter. The digitization 
of small and medium-sized enterprises (SMEs) across all economic sectors is crucial 
to improving their productivity, promoting the inclusion of smaller businesses and 
achieving the environmental goals of the climate challenge. Many SMEs are already 
integrating data collected and analyzed through software into their decision-making 
processes, and are increasingly adopting digital technologies, including advanced 
generative AI, to reach new customers and improve productivity. In addition, many 
SMEs are beginning to use tools and data to assess their environmental performance. 

To accurately measure AI adoption rates among SMEs, we utilized data from the 
OECD database, which is derived from surveys conducted by national statistical 
offices. These surveys typically provide conservative estimates; conversely, estimates 
from the private sector often indicate higher adoption rates. This is due to several 
factors: (i) private surveys do not always cover all industrial sectors, potentially leading 
to endogeneity. For example, surveys focusing exclusively on finance and 
manufacturing industry - sectors typically associated with increased use of AI - can 
produce upward-looking data. (ii) Private entities often struggle to reach micro and 



 
 

  

 

 

small enterprises, which are generally less likely to use AI, thereby distorting outcomes 
for large enterprises. (iii) National business surveys are usually mandatory, ensuring 
wider participation, while private surveys are voluntary, potentially attracting responses 
predominantly from more technologically advanced employers, more likely to use AI. 
Therefore, we relied on OECD data 18 to mitigate potential biases and ensure more 
reliable estimates. 

Table 1 below provides an overview of AI adoption rates by business size across G7 
countries, while Figure 5 shows the OECD average. Both figures highlight that larger 
companies are the primary adopters of AI. This disparity in adoption impacts the ability 
of governments to address existing inequalities across industries, firms, and regions, 
potentially exacerbating these gaps as AI technology spreads. 

 

 

Figure 5: percentage of businesses adopting AI, OECD average 

Source: authorsô personal elaboration of OECD Data Explorer, 2024 



 
 

  

 

 

 

Table 1: Percentage of businesses using artificial intelligence, country-specific  

Source: authorsô personal elaboration of OECD Data Explorer, 2024 

Note: it is crucial to acknowledge that multiple factors may contribute to the differing rates of AI adoption across 
various countries. One significant factor is the recency of data collection; countries with more recent data often 
display higher rates of AI adoption. This trend corresponds with the relatively recent emergence of AI applications 
in business contexts and the substantial reduction in associated costs over recent years. Additionally, it is important 
to consider that the data collected from surveys and aggregated by the OECD may not always reflect identical 
question formulations across different countries. In this report, we utilize OECD data to illustrate the tendency of 
lower AI adoption rates among MSMEs in G7 countries. 

 
Several factors contribute to the increase in AI adoption rates in large companies 
compared to smaller ones. First, large companies can spread the high fixed costs 
associated with AI technologies over a larger volume of sales, thereby reducing 
average unit cost, or they can transform capital expenditures in operational 
expenditures by adopting AI as a service. In addition, large companies have the 
financial and administrative resources needed to manage the complex process of 
hiring AI specialists from abroad and offer competitive salaries and benefits, attracting 
top-class talent.  

Adoption trends also need to take into consideration the rise of generative AI systems 
that have the ability to create original output and perform inference tasks. These 
systems include Large Language Models (LLMs) that can generate content and 
facilitate advanced applications based on Language Processing. Among MSMEs, that 
use AI for product and operations, generative AI is the most common type of AI 
application. According to a 2024 OECD survey, 18% of MSMEs implemented 
generative AI services, while only a minority use custom AI systems or digital tools 
with AI capabilities. In addition, most MSME owners have a positive view of the impact 
generative AI can have on their business operations 19.   
 



 
 

  

 

 

2.2.2 - Businesses purchasing cloud computing services and 

performing big data analytics 

The analysis of data usage, whether for third-party sales or internal business 
strategies, has become fundamental in contemporary business models. Big Data 
Analytics refers to the use of techniques, technologies, and software tools for 
analyzing the huge amount of data generated from electronic activities and from 
machine-to-machine communications, such as data derived from social media 
interactions and production processes. With the lower costs of data storage and 
processing, collecting and analyzing large datasets has become easier for enterprises. 
At the same time, cloud computing, defined by the OECD as computing services 
based on a set of computing resources that can be accessed flexibly, elastically, on-
demand and with low management effort, allows clients to avoid substantial upfront 
investments in IT infrastructure and software, using instead for a pay-as-you-go 
approach.  

The relationship between AI, cloud computing and Big Data Analytics is bivariate. 
Cloud platforms provide the infrastructure necessary to store the vast amounts of data 
required for training AI algorithms. In return, AI increases the ability to analyze and 
interpret data within cloud environments, making data processing more efficient. For 
example, in manufacturing, AI-driven analytics can be used to predict machinery 
malfunctions by analyzing historical data, thereby improving maintenance and 
reducing downtime. 

The expansion of cloud computing, coupled with the development of user-friendly 
analytical tools, has particularly increased the accessibility of big data analytics for 
SMEs, which can experience lower costs while having access to cutting-edge 
technology and regular software updates. However, despite these advancements, 
large firms continue to dominate in the utilization of these technologies, as shown in 
Table 2 below. Several studies indicate that a significant reason for the lower usage of 
cloud computing by MSMEs, compared to medium and large companies, is the lack 
of awareness of its relative advantages. Concerns about the security and privacy of 
data stored on third-party servers also pose a critical barrier. Additional, more marginal 
factors include decision-makers' personal attributes, such as resistance to change, 
and inadequate support from cloud providers, which can obstacle the facilitation of 
cloud adoption 20. 

 



 
 

  

 

 

  

  

Figure 6: Businesses purchasing cloud computing services / performing big data analytics 

Source: authorsô personal elaboration of OECD Data Explorer, 2024 

 

2.2.3 - Barriers to entry  

Barriers to the adoption of AI explain why the use of artificial intelligence is not as 
widespread as it might reasonably be and they help identify the main reasons why 
large companies are the dominant users of AI, such as the impact of high fixed costs, 
as mentioned above. Below are the main entry barriers, based on OECD surveys. 

The most frequently cited obstacle to the adoption of AI by employers is the cost of 
technology. The second most common barrier is the lack of necessary skills, with 
skepticism about technology in third place. Government regulation is the least 
frequently mentioned barrier. Among sectors we do not observe homogeneity of 
answers: employers in manufacturing are more likely to cite cost barriers and 
skepticism, while those in finance are more inclined to point to government regulation 
as an obstacle. This happens because costs tend to be higher in areas where AI is 
integrated with machineries. 

Geographical differences, in terms of entrance barriers, are also evident. For example, 
in Canada, the cost barrier is perceived as more significant than in the UK (around 10 
percentage points higher) while German employers are about 10% percentage points 
more likely to report a lack of skills as an obstacle than their French counterparts 21.  

Furthermore, some surveys highlight another barrier to AI adoption: its supposed 
limited applicability to most businesses. This could be due to the current lack of AI 
applications that solve a wide range of business issues; however, the ongoing 
evolution of AI holds the potential to resolve this limitation. Another reason might be 
that employers underestimate AI's usefulness, possibly due to a lack of awareness or 
insufficient knowledge about available AI options 22. 



 
 

  

 

 

Despite these barriers, 57% of SMEs surveyed perceive more opportunities than risks 
in using generative AI, in line with relatively low barriers to entry into skills and costs, 
which facilitate AI adoption by SMEs. 23 Generative AI costs have decreased rapidly 
over time. For example, from 2018 to 2022, the cost of training an image rating system 
decreased by 63.6%, and with AI entering the public domain, this cost reduction is 
expected to continue. Generative AI applications are becoming increasingly available 
at a low monthly cost or even free of charge, and it is logical to expect that these 
barriers will further decrease, leading to wider and more inclusive adoption in different 
sectors and regions 24.  
 

2.2.4 - Training in MSMEs  

As previously argued, training and digital skillsô development amplifies the effects of 

AI adoption. Workers reported higher productivity and satisfaction, better physical and 

psychological health. Training is often provided by companies directly, or indirectly 

through external providers and online platforms.  

According to available OECD data, around half of SMEs (54%) report that they have 
some type of skills program for the development of digital skills in the workplace. 
However, learning is often on-the-job or informal. Only 8% of SMEs provide internal 
training to develop digital skills and an even lower proportion (6%) get their employees 
to participate in external training. A lack of awareness about available training and 
skills gaps, as well as time-related and financial constraints explain their limited 
engagement in such training 25. 

After having established some fixed points in our investigation, such as adoption 

trends, investment tendencies, upskilling and reskilling need and barriers to entry in 

AI market, we will focus, in our next chapter, on the industrial use of AI and on what 

are the most effective ways of implementing AI in manufacturing processes. 

 

 

FOCUS. Approach to AI adoption in Italian enterprises 

This box will investigate the results of a survey called ñIATI ï Intelligenza artificiale, cittadini, 

imprese, mediaò by the University of Cagliari, IPSOS and the University of Sapienza carried, 

in September 2024, on a sample of 200 Italian MSMEs. The topic investigated is the approach 

of MSMEs towards AI and the opportunities offered by the technology. The data indicate that 

amongst the 200 MSMEs interviewed only 19% have already implemented or are considering 

AI applications. In the remaining 81% of firms, 54% do not consider that AI has the potential 

for sustainable application within their business model. It is interesting to note that the 

percentage of enterprises that has utilized AI increases with their size. Amongst the 19% of 

interviewed firms that have declared to use AI in their operations the fields of a that have the 

most success are those related to industry and manufactory (27 respondents) and services 

(used by 20 respondents). Whilst these applications are the most favored by enterprises 

already familiar with AI, they are also considered the ones that are considered the least 

applicable by enterprises not utilizing AI, along with commerce applications.  

 



 
 

  

 

 

Regarding the percentage of total revenue invested in technological innovation across various 

business sizes and sectors, the pie chart shows that 27% of companies invest 1% or less of 

their revenue in technological innovation, while 32% invest between 2-3%, 15% between 4-

5%, 13% between 6-10%, and 3% invest more than 10%. The table further breaks down the 

data by company size and sector. Micro-companies (up to 9 employees) tend to invest more 

in technology, with 24% investing over 5%, while small and medium-sized companies (10-249 

employees) mostly invest between 1-3%. The industry and manufacturing sector shows the 

highest investments, with 29% investing more than 5%, while sectors like construction lag 

behind, with 57% of companies investing 1% or less. Overall, the data highlights that smaller 

companies and specific industries like construction are more conservative in their technology 

investments, while larger companies and sectors like manufacturing are more committed to 

higher levels of technological innovation.  

 

The survey also delves into what are the most significant barriers to AI adoption, based on 

three main issues: technological and operational challenges, business know how related 

challenges and investment capacity challenges. Regarding the first challenge, the main 

obstacles that MSMEs face when AI solutions are the following. The primary challenge, cited 

by 32% of micro-enterprises and 40% of small companies, is the limitation and inadequacy of 

their internal structures. Additionally, 22% across all business sizes report that a lack of system 

infrastructure in their regions hampers AI adoption. Other notable barriers include the difficulty 

in finding adequate technology providers (especially for small and medium companies), legal 

issues related to data privacy (with 14-19% of respondents affected), and concerns over the 

maturity and reliability of available AI technologies (13-15%). Furthermore, businesses report 

issues regarding data security, the absence of consolidated interoperability models, and 

regulatory uncertainty at the European level, though these are less commonly cited obstacles. 

 

The second main challenge, related to business know how, impacts MSMEs as it follows. The 

most significant barrier to AI adoption is the limited ability of employees to adapt to 

technological advancements in the ICT sector, with 41-42% of micro and small companies and 

32% of medium-sized companies citing this challenge. Additionally, 34-40% report that the 

limited use of current applications in their business class does not justify AI investments. 

Another major issue is the lack of digital and technological culture within management, 

particularly in medium-sized companies (29%). There is also some mistrust in new AI systems 

internally, though this is a less prominent concern, with only 12-17% of respondents 

highlighting it. Finally, the loss of know-how specific to the company is considered an obstacle 

by a smaller percentage, ranging from 6% to 13%. Overall, the data underscores the need for 

better employee adaptation, management culture, and trust in AI technologies for successful 

implementation. 

 

The last significant challenge relates to the investment capacity of MSMEs into AI resources. 

The most significant challenge, affecting 41-44% of businesses across all sizes, is the 

investment required to develop human capital skills. Additionally, 28-30% of companies cite 

the cost of acquiring the necessary technical equipment as a major hurdle. The lack of 

adequate support from national and regional governments is also a concern for 25-36% of 

respondents, particularly for medium-sized enterprises. Lastly, 16-22% of companies report 

challenges in accessing favorable financing options from banks. This suggests that while skill 

development is the largest barrier, financial support and access to funding also play crucial 

roles in limiting AI adoption across businesses of all sizes26. 



 
 

  

 

 

 

3. The potential impact of AI on the production 

process 
 

The use of AI in the industrial context, although not new, has evolved to be 

transformative and pervasive, and its diffusion has peaked in the last decade: it is with 

Industry 4.0 that AI came to be a massively adopted technology. Therefore, the first 

subsection of this chapter will focus on recalling the key characteristics of Industry 4.0 

and Industry 5.0, as these constitute the fundamental framework to understand the 

current AI diffusion in industry. AI deployment implies changes in business models and 

business practices in light of expected gains from AI adoption in terms of productivity, 

innovation, scale-up, and more. Therefore, the second subsection will focus on 

presenting a clear panorama of the current trends of AI application, whether traditional 

or generative AI, across business functions. This analysis will highlight both the status 

quo and the opportunities for the future applications of AI in industry. Owing to the 

importance of manufacturing, the third subsection will be devoted to showcasing how 

a variety of AI use cases can be integrated through various aspects of the value chain. 

While AI becomes an increasingly adopted solution, as seen in the previous chapter, 

MSMEs show signs of weakness and scarce levels for AI assimilation, as previously 

highlighted.  

 

3.1 - From 4.0 to 5.0 

The Fourth Industrial Revolution is rooted in the progress of previous industrial 

revolutions and is characterized by a holistic approach to industrial and manufacturing 

processes with a high degree of digitalization, interconnection and automatic data 

exchange, automation and adaptability, virtualization, decentralization, optimization 

and customization of production, and human machine interaction. Industry 4.0 relies 

on the seamless implementation and integration of a wide range of traditional and 

advanced information, digital, and operational technologies, with the goal of realizing 

the fundamental design principles. 

The most efficient way to fully grasp the essence of Industry 5.0 is by shaping its 

definition by comparison with Industry 4.0. While Industry 4.0 centers on the 

emergence of cyber-physical systems, integrating digital technologies into physical 

processes to optimize operations, Industry 5.0 offers a more holistic approach that 

ensures a framework combining competitiveness and sustainability. This new era 

emphasizes the role of industry as a pillar of transformation, focusing on the impact of 

alternative models of technology governance for sustainability and resilience. While 

Industry 4.0 still refers to the ultimate goal of cost minimization and profit maximization 

for shareholders, Industry 5.0 is centered upon empowering workers through the use 

of digital devices and promoting a human-centered approach to industrial efforts. It 

builds pathways towards environmentally, economically and socially sustainable uses 

of technology and expands corporate responsibility across entire production chains. A 



 
 

  

 

 

regenerative Industry 5.0 approach can combine sustainability and resilience goals, 

lowering the economyôs carbon and material footprints. Digital technology, when 

combined with green measures, can assist in fulfilling climate targets.  

With this potential to have significant impact on pressing contemporary issues in mind, 

AI itself must be designed and executed with a far-sighted vision. Industry 5.0, at its 

core, promotes digitalization with purpose. The transition from Industry 4.0 to Industry 

5.0 marks a shift from a purely economic focus to a broader perspective that includes 

environmental and social well-being 27. As with industry 4.0, the main challenge in 

realizing the full potential of industry 5.0 is ensuring its widespread dissemination. 

MSMEs are still lagging behind in the digital transformation and are faced with 

substantial barriers to entry in accessing this technology and integrate it into their 

production processes. Hence the necessity of far-sighted policy making ensuring that 

no company is left behind when pursuing the goals of fostering innovation and 

strengthening our economies.  

 

3.2 - AI adoption by business functions and tasks 

The following paragraph will introduce some key trends focusing on adoption rates of 

AI and Generative AI across different business functions. This analysis will serve the 

purpose of describing the magnitude of permeation of these technologies into the 

industrial landscape.  

 

Figure 7: Generative AI and AI, adoption by function 



 
 

  

 

 

Data source: McKinsey & Company Survey, 2023. Authorsô personal graphic elaboration of the Artificial 

Intelligence Index Report 2024, Stanford University, CA McKinsey & Company Survey, 2023 

The graph above clearly shows that traditional AI exhibits higher rates of adoption 

compared to Generative AI. This gap in permeation can be explained by the different 

levels of technological maturity between these two subsectors. Tools like Machine 

Learning and Deep learning have, to date, reached a higher level of applicability 

compared to generative AI solutions like LLMs. It is still expected that Generative AI 

will grow in terms of applicability potential, and possibly substitute some tools of 

traditional AI.  

While no specific differentiation by firm size is provided, it is reasonable to expect that 

these patterns in traditional AI and generative AI adoption across business functions 

are not similar between large enterprises and MSMEs, with the latter lagging behind. 

This is due to larger enterprises having the necessary resources to promptly adopt 

and integrate Generative AI in their business practice. This pace is obviously much 

faster than the one achievable by MSMEs, given that they are subject to a much higher 

degree of barriers to entrance in that market.   

Focusing on business functions, it is apparent that despite the lag between AI and 

Generative AI adoption, three sectors presented in the graph experience a higher level 

of permeation of these technologies. Those are Service operation, R&D and Marketing 

and Sales. This phenomenon can (also) be explained by the level of the technology 

appliable to these sectors and by the versatility of instruments such as LLMs and Deep 

learning techniques. It is interesting to note that manufacturing exhibits the lowest level 

of permeation of both traditional and Generative AI solutions. The following analysis 

will focus on the three business functions that stood out and deepen it by highlighting 

the functions that Generative AI can enhance in those very business functions. 

 

Figure 8: AI use cases by function, % of adopters 



 
 

  

 

 

Data source: : McKinsey & Company Survey, 2023. Authorsô personal graphic elaboration of the Artificial 

Intelligence Index Report 2024, Stanford University, CA Source: McKinsey & Company Survey, 2023 

Contact center automation, AI based product enhancement and personalization in 

marketing and sales are the activities that showed higher adoption rates. The last two 

applications are of particular significance, as they highlight how AI dissemination is 

tied to other developments in the digital ecosystem. Both product enhancement and 

personalization are possible and benefit by the ever growing ódata economyô. The 

possibility of companies to harvest data has propelled the application of AI solutions 

dedicated to their processing and analysis.  

This development tendency also resonates with the need of an ever-faster time to 

market and client customization of products, shifting business models towards a 

competition based on quality differentiation and market positioning.  

The same type of analysis can also be made on the application functions of Generative 

AI. Because of its nature, and the popularity of LLMs, the functions that seem to be 

more impacted using this technology are crafting and summarization of texts, use of 

chatbots and identification of customer needs, as shown below.  

 

 

Figure 9: Generative AI use cases by function, % of adopters 

Data source: McKinsey & Company Survey, 2023. Authorsô personal graphic elaboration of the Artificial 

Intelligence Index Report 2024, Stanford University, CA  

 

This graph also reflects the different levels of development of generative AI technology. 

By the degree of its dissemination, it is clear that LLMs represent the peak tool of 




























































