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Exploring Readiness and Challenges to 
AI-Driven Competitiveness in Southeast 
Asian SMEs

John Paul Flaminiano1

Abstract

Accounting for over 99 percent of all firms and employing a significant portion of the workforce 
in Southeast Asia, small and medium enterprises (SMEs) are integral to the region’s economy 
(ERIA & OECD, 2024). Given the rapid rate of technological progress in recent years, SMEs can 
benefit significantly from emerging technologies such as artificial intelligence (AI). The global 
economy’s transition towards digitalization also presents an opportunity for SMEs to integrate into 
regional and global markets. However, while AI offers immense potential to improve efficiency 
and productivity in SMEs to make them more competitive, several critical barriers make adoption 
a challenge. Common barriers to AI adoption include a shortage of skilled workers, insufficient 
talent development programs, inadequate digital infrastructure, and high financial costs. However, 
challenges can vary across countries, as some are more AI-ready than others. For example, 
the skills and talent gap is a greater concern in Indonesia, the Philippines, and Vietnam than in 
Singapore, which boasts a highly skilled workforce. If not addressed, the disparity in AI readiness 
among countries in the region can also lead to a digital divide and increased digital inequality. To 
guide the development, responsible adoption, and sectoral integration of AI, national AI strategies 
or roadmaps ensure that policy objectives are aligned. Targeted support for AI development can 
also assist SMEs in overcoming adoption barriers and in becoming more competitive in the global 
market. 

This paper presents an overview of AI readiness and adoption in Southeast Asia, with an emphasis 
on the potential benefits and obstacles for SMEs. Key challenges to AI-driven competitiveness are 
discussed, and policy initiatives to overcome these barriers are reviewed. National AI strategies and 
targeted SME support provide a strong foundation for advancing digital transformation. Stronger 
regional collaboration and more coordinated efforts to develop workforce skills and institutional 
capacity are also crucial to help SMEs maximize the benefits from AI and become more competitive 
globally. Lastly, research and development (R&D) on AI and digitalization should continue to 
push the boundaries and create a more innovative ecosystem for SMEs to thrive in. Rather than 
viewing AI as optional, SMEs should consider it as an essential tool for enhancing competitiveness. 
Moreover, strategic policies can help make AI more accessible to small businesses.

1	 Project Lead (Consultant), Asian Institute of Management RSN Policy Center for Competitiveness
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SMEs, AI, and the Shifting Global Economy

Rapid technological developments and geopolitical shifts require firms to become more 
innovative and competitive. On a national level, competitiveness involves having an ecosystem 
that fosters value creation and supports overall prosperity (IMD World Competitiveness Center, 
2024). Competitiveness is a focal point of sustainable economic growth. The recent geopolitical 
environment has affected international trade and caused rippling effects for businesses around 
the world. This means that the ability to create value and innovate can influence how well firms and 
industries adapt to shifting market demands.  Emerging technologies, such as artificial intelligence 
(AI), are playing an increasingly transformative role in enhancing the competitiveness of small 
and medium-sized enterprises (SMEs). As a key driver of digital transformation, integrating AI into 
firm operations facilitates innovation and enhances operational efficiency (Masenya, 2023; Parra-
Sánchez & Talero-Sarmiento, 2024). Additionally, AI readiness is also a critical factor for SMEs 
to effectively engage in global digital trade. This has become increasingly important following 
recent developments in the geopolitical landscape. The ongoing trade disputes can dampen the 
competitiveness of firms and industries in the Southeast Asian region, where several economies 
have been struck with heavy tariffs. This raises the stakes for SMEs in the region and compounds 
the numerous barriers they face in engaging in global trade. Despite these challenges, AI can 
be leveraged to mitigate the effects of economic volatility. For instance, AI boosts supply chain 
efficiency by promoting data-driven decision-making, optimizing the allocation of resources, and 
improving worker efficiency (Eyo-Udo, 2024). AI can also make firms more agile by helping them 
pivot to find new sources for inputs or alternative suppliers. 

AI Readiness and Adoption in Southeast Asian SMEs

In countries with lower levels of AI readiness, AI adoption among SMEs has been largely limited to 
basic tools. A study of manufacturing SMEs in the Philippines shows that the use of AI has been 
limited to chatbots, primarily focused on communication and administrative tasks (Flaminiano, 
2025). In-depth interviews from the study also revealed that while some SME owners and 
managers in the Philippines were unaware of how AI could be utilized in other areas of business 
operations such as logistics, others were hesitant to explore other applications due to high costs 
and data privacy concerns (Flaminiano, 2025). Even in countries with high levels of AI readiness 
such as Singapore, AI adoption rates among large firms are significantly higher than those of SMEs, 
with high costs and knowledge gaps being cited as reasons for the disparity (Infocomm Media 
Development Authority [IMDA], 2023). 

Data from Salesforce Research (2023) shows the varying levels of AI readiness in Southeast Asia. 
Singapore, with an overall AI readiness score of 70.1, can be categorized as having an advanced AI 
ecosystem. Equipped with robust infrastructure and an enabling policy environment to support its 
digital economy, Singapore leads the region in terms of AI readiness. Malaysia (47.3) and Thailand 
(43.6) also benefit from growing AI uptake and institutional support. With continued momentum, 
these countries with emerging AI readiness can unlock progress in key sectors. On the other 
hand, Indonesia (39.3), Vietnam (36.5), and the Philippines (35.7) are still in the foundational stage 
of AI readiness. These countries face various structural or institutional barriers, such as limited 
infrastructure and inadequate training during their early stage of adoption. 
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Figure 1:	AI Readiness, Innovation, and SME Economic Impact in Asia

Note: Bubble size represents SME contribution to GDP (%).

Sources: AI Readiness scores from Oxford Insights (2023) and Salesforce (2023); Global Innovation Index 
rankings from WIPO (2024); SME contribution to GDP (%) from ADB (2024), SMERU (Indonesia), Economica 
Vietnam (Vietnam), METI (Japan), MSS (South Korea), and EU SME Centre (China). 

The strong positive correlation2 between AI readiness and innovation for selected Asian countries is 
shown in Figure 1. This suggests the importance of a robust innovation ecosystem in supporting AI 
readiness and adoption. Institutional support from industry and government can enable stronger 
digital infrastructure and accelerate AI readiness. Singapore, with its advanced level of AI readiness, 
also scores highly in terms of innovation. On the other hand, countries at the foundational stage 
of AI readiness (Indonesia, Vietnam, the Philippines) also score low in terms of innovation. This 
points to the need for more strategically aligned innovation and digital infrastructure policies, 
and support for stronger research and development (R&D). Given that the size of each bubble 
in Figure 1 represents the contribution of SMEs to a country’s GDP (%), the chart suggests that 
more innovative and AI-ready economies may better equip their SMEs to make more substantial 
contributions to overall economic performance. 

SME Competitiveness and Trade Resilience 

The ongoing trade war makes SMEs become more vulnerable to geopolitical and economic shocks. 
The disruption of supply chains, higher input costs, and uncertainty in demand can exacerbate the 

2	 The Pearson Correlation coefficient between AI Readiness Score and Global Innovation Index Score is 
0.94 for the 10 countries in the sample.
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challenges that small businesses face. For many SMEs, the ability to export is seen as an important 
indicator of competitiveness (Stouraitis et al., 2017). Exporting can unlock international markets 
and broaden the customer base of SMEs, accelerating their growth. AI can optimize various 
business operations, including forecasting demand through predictive analytics, reducing digital 
finance risks with blockchain technologies, and enabling personalized marketing strategies based 
on the latest consumer trends (Ozturk, 2024). Although many small businesses face uncertainties 
and challenges due to international economic shocks, AI provides an opportunity for SMEs to 
make data-driven decisions and remain competitive.  

Challenges to AI-Driven Competitiveness Among Southeast Asian SMEs

Despite the advantages that AI presents, many SMEs are hampered by several major barriers to AI 
adoption. A systematic literature review by Oldemeyer, Jede, and Teuteberg (2025) identifies skills 
or knowledge gaps, financial constraints, and the lack of information technology (IT) infrastructure 
or weak digital maturity as the top challenges SMEs face in implementing AI. Although skills or 
knowledge gaps remain a major barrier to AI adoption among SMEs, there are notable variations 
across countries influenced by digital infrastructure, government policies, workforce quality, 
and other institutional factors. Public and private investments are equally important, as seen in 
countries such as Singapore and Malaysia. SkillsFuture, an initiative launched by the Singaporean 
government in 2015, has been critical in upskilling an already highly skilled workforce to keep up 
with the latest developments in digital transformation and address skills mismatch. Private sector 
investment, such as the USD 2.2 billion investment by Microsoft in Malaysia contributes significantly 
to accelerate the AI ecosystem and develop a competent and skilled workforce. On the other hand, 
although the Philippines boasts a young and digitally-engaged workforce, there may be a lack of 
exposure to advanced AI tools and applications relative to more advanced economies. Moreover, 
as with other service-oriented industries, higher pay and better career advancement opportunities 
could entice skilled tech professionals to migrate abroad. Vietnam also recognizes the importance 
of AI-related skills, but despite recent investments in AI and digital technologies, the country still 
faces a massive shortage of skilled workers who are able to meet industry demands (Economist 
Impact, 2023).

Financial constraints are another key obstacle that SMEs face when adopting AI, whether they are 
from countries with advanced AI readiness such as Singapore, or foundational AI readiness such 
as Vietnam, Indonesia, or the Philippines. SMEs typically grapple with more resource constraints 
relative to larger firms. Thus, any additional input cost, including those associated with investing 
in new technologies such as AI, could be burdensome for small businesses. SMEs may find it 
challenging to invest in AI if they lack the funds, awareness, or access to grant programs. The lack 
of capital to invest in AI can be more pronounced in countries where access to formal finance is 
more challenging. Small businesses typically prioritize funding their immediate operational needs. 
Oftentimes, this includes payroll, inventory, and other operating costs rather than investing in 
emerging technologies such as AI. 

In countries with lower levels of AI readiness, underdeveloped digital ecosystems and poor IT 
infrastructure remain major obstacles to adopting AI. AI technologies rely on stable internet 
connectivity, with more complex applications requiring higher bandwidth and speed especially 
when operating from the cloud or dealing with large datasets. Basic internet connectivity can still 
be a challenge outside major cities in some Southeast Asian countries. Consequently, poor internet 
access can restrict the exposure of some SMEs to AI tools. Another important aspect related to 
the digital ecosystem and IT infrastructure is cybersecurity. Trust in how data is managed and the 
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strength of cybersecurity is a key factor in AI adoption among SMEs (Flaminiano, 2025). Without 
clear measures to safeguard valuable data, SMEs would remain reluctant to invest in AI. 

Initiatives to Support AI Adoption

The combined efforts of the private sector and governments in the region have resulted in 
the development of various initiatives to encourage and support AI adoption. These include 
investment in digital infrastructure, training and skills development programs, financial subsidies 
and grants, institutional partnerships, and the establishment of national AI roadmaps. By ramping 
up investment in digital infrastructure, AI technologies become more accessible to SMEs. To 
complement infrastructure investments, fundamental skills and digital competencies are being 
developed through training and upskilling programs. Programs with high-impact often involve 
collaboration between the private sector, governments, and educational institutions. In Indonesia, 
the Ministry of Communication and Digital Affairs of the Republic of Indonesia (Kemkomdigi), 
Microsoft, and various universities such as BINUS University (BINUS), Universitas Brawijaya (UB), 
Universitas Gadjah Mada (UGM), and Telkom University (TelU) are working together to help upskill 
1 million Indonesian talents with digital and AI skills through a program called elevAIte Indonesia. 
Digital transformation in Malaysia also gets a big boost from private sector investment. In line with 
its initiatives to solidify its partnership with the Malaysian government, Microsoft is investing USD 
2.2 billion to build data centers, cloud, and other AI infrastructure, as well as upskill the Malaysian 
workforce. 

A national AI roadmap or strategy is the foundation of a country’s digital transformation efforts. 
Through a structured approach, national AI roadmaps systematically aim to ensure efficient and 
responsible AI adoption while mitigating risks to maximize social benefit (Horwitch, 2024). Having 
a clear and coherent policy framework also aligns efforts across various sectors. This enables 
a coordinated implementation of digital and AI-related policy initiatives. Table 1 provides an 
overview of National AI Roadmaps or Strategies in Southeast Asia.

Table 1:	 National AI Roadmaps or Strategies in Select Southeast Asian Countries

Country National AI 
Strategy Policy Focus Areas Target Outcomes Source

Indonesia Strategi 
Nasional 
Kecerdasan 
Artifisial 
Indonesia 
2020–2045 
(Stranas KA)

Targets ethical AI 
development, talent 
readiness, and research 
in health, education, 
food security, mobility, 
and public services

Integrate AI 
into national 
development plans 
and public service 
initiatives

Badan 
Pengkajian dan 
Penerapan 
Teknologi 
(2020)

Malaysia National 
Artificial 
Intelligence 
Roadmap 
2021-2025

Strategic plan built on 
7 pillars – innovation 
and research, talent 
development, ethical 
AI governance, sectoral 
integration, global 
collaboration, and 
funding & support

Aims to position 
Malaysia as a 
regional AI hub by 
2030

Ministry 
of Science, 
Technology 
and Innovation 
(2021)
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Philippines National 
Artificial 
Intelligence 
(AI) Strategy 
Roadmap 2.0 
(NAISR 2.0)

Aims to advance AI 
R&D, build digital 
infrastructure, upskill 
the workforce, establish 
clear regulations, and 
promote inclusive 
innovation

Position the 
Philippines as a 
center of excellence 
in AI research and 
development

Department 
of Trade and 
Industry (2024)

Singapore National AI 
Strategy 2.0 
(2023)

Drive innovation and 
growth through AI, 
build a responsible and 
trusted AI ecosystem, 
and empower people 
through AI

To establish 
Singapore as a global 
leader in responsible 
AI, with emphasis 
on societal benefits, 
ethical AI solutions, 
and sustainable 
growth

Smart Nation 
and Digital 
Government 
Office (2023) 

Thailand Thailand 
National AI 
Strategy and 
Action Plan 
(2022–2027)

Enhance national 
resilience and global 
AI competitiveness 
by focusing on 
ethical governance, 
infrastructure, talent 
development, R&D, and 
sectoral adoption.

Boost national 
resilience and global 
competitiveness 
through responsible 
AI

National AI 
Committee 
(2022)

Vietnam Vietnam 
National AI 
Strategy 2021 - 
2030

Focuses on developing 
talent, enhancing 
infrastructure, ethical 
governance, and 
sectoral integration of AI

Become a center 
for AI innovation 
and adoption in the 
region

Government of 
Vietnam (2021)

National AI roadmaps or strategic action plans are pivotal policy frameworks to guide digital 
transformation and AI adoption in Southeast Asia. As shown in the table, several key priorities 
are emphasized across the region. Ethical AI development, talent improvement & upskilling, and 
integrating AI into key sectors are, among the core elements, emphasized in several countries such 
as Indonesia, Malaysia, and Vietnam. In general, the use of AI is also aligned with achieving various 
national development goals. Partnerships between different stakeholders such as government 
agencies, private sector industry networks, and academic institutions are also instrumental in 
maximizing the development and utilization of AI to create a more innovative ecosystem that 
supports digital transformation. While national roadmaps address specific challenges and efforts 
for AI integration in each country, enhanced regional collaboration and a cohesive regional digital 
strategy can significantly strengthen these national initiatives.

Conclusion

AI has been at the forefront of digital transformation. In a rapidly digitalizing global economy, 
AI offers tremendous  potential to make SMEs more competitive and resilient. More than a 
technological upgrade, it is a strategic tool to boost SME competitiveness. Among other benefits, 
AI can facilitate automation, support data-driven decision-making, and promote integration into 
global markets. However, unlocking the full potential of AI requires recognizing and addressing 
the underlying challenges to adoption. While awareness and use of AI has been increasing in 
the region, many SMEs still face substantial barriers. In developing countries with less robust 
digital infrastructure ecosystems, most SMEs remain in the early stages of adoption. Countries 
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with low levels of AI readiness, such as Indonesia, the Philippines, and Vietnam, are more likely 
to face challenges such as skill shortages, a lack of talent development, and inadequate digital 
infrastructure. On the other hand, the financial cost of investing in AI is a shared challenge regardless 
of development or AI readiness level. Thus, targeted support addressing skills, infrastructure, and 
financing challenges is essential, as AI readiness and adoption levels vary significantly not only 
across countries but also across sectors. 

National AI strategies or roadmaps outline how governments plan to implement their AI vision 
over the medium to long term. These include how different stakeholders such as the government 
and private sector can work together to upskill the workforce, improve access to AI tools and digital 
infrastructure, and integrate AI into sectoral strategies and national development goals. However, 
effective implementation is crucial to ensure that the proposed policies in these plans achieve 
their intended impact. This is especially important for reaching and supporting more SMEs. Aside 
from strengthening digital capacity at the local level, regional collaboration can also help SMEs 
unlock the potential of AI. Knowledge sharing, international financial support, and other regional 
partnership efforts can accelerate AI adoption by bridging gaps and expanding access to emerging 
technologies. While AI readiness and adoption are still in their early phases in the region, national 
AI strategies have already been established. This makes implementation critical to ensuring that 
strategies are executed and that SMEs benefit from them. Lastly, research and development (R&D) 
on AI and digitalization should continue to push the boundaries and create a more innovative 
ecosystem for SMEs to thrive in. Further research should also explore sector-specific applications 
of AI to cater to industry needs. Rather than viewing it as optional, SMEs should consider AI as an 
essential tool to become more competitive; and through strategic policies, AI will become more 
accessible to small businesses.
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Abstract

The integration of advanced technologies such as Artificial Intelligence (AI) can help improve the 
efficiency and productivity of firms in various sectors. Maximizing the potential of AI involves 
understanding the critical factors influencing its adoption and its impact on firm operations. Due 
to a persistent technology gap, the Philippine manufacturing sector has lagged behind more 
industrialized economies. Despite this, research on the use of AI among manufacturing small 
and medium enterprises (SMEs) in the Philippines remains limited. This qualitative study gathers 
insights on AI adoption among Philippine manufacturing SMEs. It aims to understand general 
perceptions of AI, identify key factors influencing its adoption and impact, and explore how AI has 
affected their operations. Data was gathered from four (4) focus group discussions (FGDs) with 
owners and operations heads of Philippine manufacturing SMEs, and examined using thematic 
analysis. The findings revealed that awareness and adoption of AI technologies is mostly limited 
to generative tools that are primarily used to perform administrative and communication-related 
tasks. Ease of use and perceived usefulness are key drivers of adoption, while cost, data privacy 
and security concerns, and training gaps are seen as barriers. Although the use of AI has helped 
improve efficiency in some areas, its overall impact on firm operations has been limited. There 
is considerable untapped potential to expand the use of AI beyond its generative capabilities. 
To boost awareness and adoption of AI, government and industry should continue supporting 
SME training through partnerships with experts. Training can also help maximize the functions 
of AI, rather than allowing it to replace employees’ creativity, effort, and critical thinking. Lastly, 
establishing clear guidelines and frameworks on AI ethics, data security, and privacy concerns are 
also essential to foster trust and encourage further adoption.   

1	 Project Lead (Consultant), Asian Institute of Management Rizalino S. Navarro Policy Center for 
Competitiveness
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1.	 Introduction and Key Insights from the Literature

AI in Manufacturing and SMEs

Since its emergence, Artificial Intelligence, or AI, has transformed and disrupted the landscape 
of various industries. At its core, AI is a technology that simulates or mimics human intelligence 
when performing tasks such as language processing, data analysis, pattern recognition, 
predictive modelling, and increasingly, decision-making and problem-solving (Webster, 2023; 
Shrivastava, 2024). AI provides numerous advantages across various sectors of the global 
economy, including increased efficiency, cost reduction, enhanced productivity and reliability, 
and improved decision-making processes (Rashid & Kausik, 2024). AI has a wide array of 
applications in major industries such as healthcare, finance, transportation, education, and 
hospitality. These include improved diagnostics and patient care through machine learning, 
AI-algorithm enhanced risk assessment and fraud detection, autonomous traffic management 
systems, adaptive and personalized learning platforms, and AI-driven chatbots and virtual 
assistants (Malik et al., 2024). 

The use of AI has picked up and spread through various manufacturing sectors in recent years, 
due in part to the increasing applicability of AI technologies. Many manufacturing firms seeking 
to optimize processes, improve productivity, and reduce costs have integrated AI-related 
technologies into their operations. Predictive analytics and smart manufacturing systems have 
resulted in higher efficiency and greater quality control (Al Bashar et al., 2024; Plathottam 
et al., 2023). Through AI-driven automation, tasks that were previously repetitive have been 
streamlined and human error has been reduced as well. Additionally, assembly tasks that 
were once considered complex are now performed with speed and precision with the help of 
AI-integrated robotics (Soori et al., 2023). The use of AI has also resulted in strategies that are 
based on data-driven decision making. One major benefit from this is the early anticipation 
of potential issues that may arise. By analyzing data in real-time, AI allows for predictive 
maintenance to anticipate equipment failures, resulting in less downtime for manufacturing 
firms (Soori et al., 2023).

While larger organizations typically have more abundant resources to adopt new technologies, 
the use of AI can also benefit small businesses in manufacturing. Given AI’s role in improving 
productivity and efficiency, AI can compensate for resource constraints among small and 
medium enterprises (SMEs) in manufacturing. Automating labor-intensive and repetitive 
tasks can result in better resource allocation and improved efficiency for manufacturing SMEs 
(Schwaeke et al., 2024). This can allow firms to take on more complex operations with higher 
value since their production processes are optimized using new technologies (Schwaeke et 
al., 2024). In some cases, AI-driven automation can also reduce operational expenses for 
financially constrained manufacturing SMEs by bringing down labor costs (Peretz-Andersson 
et al., 2024). This can free up capital and allow small manufacturing businesses to allocate 
resources more efficiently.

The Philippine Manufacturing Sector and the Role of SMEs

As a key driver of employment, output, economic growth, and innovation, the manufacturing 
sector plays a vital role in the Philippine economy. In 2023, the manufacturing sector contributed 
about 16.2 percent to the country’s gross domestic product (GDP) (World Bank, 2023). In 
terms of employment, among the estimated 49.2 million workers in the Philippines, 6.93 
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percent, or over 3.4 million2 individuals are employed in manufacturing (Philippine Statistics 
Authority, 2024). Once a strong pillar of the Philippine economy, the manufacturing sector has 
experienced steady decline over the past two and a half decades. While the manufacturing 
sector accounted for over 25 percent of GDP in 2000, its share had dipped to around 16 
percent by 2023, reflecting a structural transformation shift away from industrialization (Figure 
1). Several interrelated factors have undermined the Philippine manufacturing sector’s growth 
and innovation potential. First, industrial policies failed to prioritize the improvement of 
processes and value-adding linkages (Ofreneo, 2014). Moreover, the focus on exporting goods 
with low value addition severely hampered the manufacturing sector’s ability to compete with 
other countries that prioritized more complex, higher-value exports (Aldaba, 2013).  This was 
exacerbated by an environment plagued with political instability, weak institutions (Williamson 
& Dios, 2014) and a lack of systemic governance (Ofreneo, 2015).

Figure 1	 Philippines Manufacturing Value Added as Percentage of GDP (2000-2023)

Source: World Bank, 2023.

Moreover, the manufacturing sector in the Philippines has faced strong competition from 
neighboring economies in Southeast Asia. These countries include Vietnam and Indonesia, 
which are able to draw more foreign direct investment (FDI) due to favorable industrial policies 
(World Bank, 2023). The investment-friendly policies in these countries have strengthened their 
manufacturing sectors while at the same time making it more challenging for the Philippines to 
compete regionally. While the contribution of manufacturing to GDP has constantly declined 
over the years, the services sector has picked up the slack. In 2012, the services sector 
accounted for about 55 percent of Philippine GDP. By 2022, this figure had increased to over 
61 percent (Statista, 2023a). Services sub-sectors such as wholesale and retail trade services, 
accommodation and food services, information and communication services, transportation 
and storage services, and financial and real estate services have seen improvements in GDP 
contribution (Statista, 2023b). 

2	 This estimate reflects that the industry, encompassing manufacturing, construction, mining, electricity, 
gas, steam, air conditioning, water supply, sewerage, waste management, and remediation activities, 
constitutes 17.4 percent of total employment across all sectors, with manufacturing representing 39.8 
percent of that figure.
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The proportion of GDP contributed by manufacturing in selected Southeast Asian economies 
from 2000 to 2023 is shown in Figure 2 below, highlighting the role of manufacturing value 
added in these countries. Figure 3 displays the most recent available data (2023). 

Figure 2:	Manufacturing Value Added as a Share of GDP in ASEAN Economies (percent)

Source: World Bank, 2023. 

Figure 3	 Manufacturing as Percentage of GDP in 2023 (Various ASEAN Economies)

Source: World Bank, 2023

Manufacturing SMEs in the Philippines face notable challenges that are not only attributed 
to external factors such as the economic conditions and regulatory environments, but also 
internal constraints within the organization. Challenges in access to finance among SMEs have 
been widely discussed, as formal financial institutions can be reluctant to provide financing to 
SMEs, which stifles their opportunities for growth (Flaminiano and Francisco, 2021). Moreover, 
poor integration into Global Value Chains (GVCs) also limits the market reach and productivity 
growth of SMEs (Canare et al., 2019; Mendoza, 2020). Philippine SMEs are also challenged 
by other more competitive economies in the region, which makes it more difficult for them 
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to maintain their market share (Canare et al., 2019). As a result, manufacturing firms in the 
Philippines, especially SMEs, struggle to remain competitive in an increasingly globalized 
market. 

Structural Transformation in the Philippines: Missed Industrialization of the 
Manufacturing Sector

Due to a mix of various political and economic factors, the Philippines transitioned directly 
from being heavily reliant on agriculture to being a services-oriented economy. This came 
at a cost and meant bypassing the complete industrialization of its manufacturing sector. 
Back in the 1970s, the country pursued export-oriented industrialization (EOI), an emerging 
trend during that time, as a strategy to integrate into the global economy and boost overall 
economic growth. However, this strategy yielded mixed results and the country encountered 
many difficulties in establishing a strong base for its manufacturing sector (Ofreneo, 2014). 
In the mid-1980s, the services sector in the Philippines started to outpace the manufacturing 
sector in terms of its contribution to the country’s Gross Domestic Product (GDP) (Mitra, 2013).

Technology Gap in the Manufacturing Sector

The Asian Financial Crisis in the late 1990s exposed the vulnerabilities of economies in the 
region. The Philippines, which had a weak manufacturing base and limited technological 
progress (Aldaba, 2014; Ofreneo, 2015), stalled behind its regional neighbors (Cabegin, 
2015). The lack of technological progress in the Philippine manufacturing sector made it 
more challenging to compete effectively in what was becoming an innovation-driven market. 
Total Factor Productivity (TFP) measures the efficiency with which labor and capital are 
utilized in production. The measure is also used as a proxy for technological advancement in 
manufacturing. Figure 4 below shows the wide technology gap (measured as TFP) between the 
Philippines and Indonesia relative to their neighbors in the region. These two countries are 
lagging behind in both TFP growth and contribution to output. In fact, the TFP in both countries 
has a negative contribution to growth. This provides suggestive evidence that the Philippines 
and Indonesia may have lower technological capacity and improvements in efficiency relative 
to their neighbors in the region.
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Figure 4:	Comparative Total Factor Productivity Growth and Output Contribution in 
ASEAN (2015-2022) 

Source: APO Productivity Database, 2024.

Breakthroughs in technology such as automation, AI, and advanced robotics have transformed 
the manufacturing sector in recent years. However, these advancements are like a double-
edged sword that can either bridge or exacerbate the technological divide. Evidence from a 
study that analyzed the impact of technological innovation in Chinese manufacturing indicated 
that technological innovation is a primary driver of economic growth within the sector (Wu et al., 
2025). This enabled the manufacturing sector in China to catch up and close the technological 
divide with advanced economies. However, while advanced technologies in manufacturing 
have their benefits, the uneven adoption across different regions and industries can worsen 
existing technological disparities (Sanneman et al., 2021). This can benefit early adopters, but 
may be detrimental for those already lagging behind. Nonetheless, the emergence of AI has 
the potential to narrow the technological gap, allowing the Philippine manufacturing sector to 
become more competitive. By leveraging AI and other advanced technologies, the Philippine 
manufacturing sector has the potential to become more efficient and innovative. 

AI as a Catalyst for Industrialization

The use of AI has helped transform the manufacturing sectors in various countries, such as 
China and Sweden. AI has altered industrial processes and reshaped how factories operate in 
China, leading to increased production and efficiency (Na, 2024). Smart factories, which 
optimize  supply chains and operations, have emerged from the integration of advanced 
technologies such as AI and the Internet of Things (Na, 2024). In Sweden, not only large 
manufacturing firms have effectively utilized AI. Swedish manufacturing SMEs, especially 
in the plastics, metals, and packaging subsectors have successfully harnessed AI-related 
technologies by re-allocating resources to support digital transformation (Peretz-Andersson et 
al., 2024). These SMEs have gained a competitive advantage in the market due to their use of 
AI, demonstrating how smaller businesses can adapt to new technologies (Peretz-Andersson 
et al., 2024). 
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Current State of AI Adoption in the Philippines

Although there is considerable potential for the adoption of AI among manufacturing SMEs 
in the Philippines, uptake has been limited. Even countries such as China face barriers to 
adoption and implementation such as high costs, difficulty with administration, and other 
management-related challenges. As a consequence, several Chinese manufacturing firms 
have reported that AI-related initiatives sometimes fall short of initial expectations (Lu & 
Parthasarathy, 2023). In the Philippines, there is suggestive evidence that only a small number 
of SMEs have effectively incorporated AI into their operations (Hernandez et al., 2023). Previous 
studies have also indicated that AI adoption is much more prevalent in larger firms, especially 
within the ICT and BPO sectors (Quimba et al., 2024). Factors such as inadequate physical 
and technological infrastructure, data availability, lack of management support, data privacy 
and security, insufficient legal frameworks, and the absence of a strategy impede AI adoption 
among SMEs in the Philippines (Hernandez et al., 2023). 

Within the Asia-Pacific region, the Philippines ranked last among 12 countries regarding 
AI Readiness, recording the lowest scores in both the Overall AI Readiness Index and the 
Government AI Readiness3 Index (Salesforce, 2023).  Figure 5 presents the Overall AI Readiness 
scores for selected Asia-Pacific countries in 2023, with scores varying from a low of 35.7 in the 
Philippines to a high of 70.1 in Singapore. Compared to its ASEAN neighbors, Malaysia (47.3), 
Thailand (43.6), Indonesia (39.3), and Vietnam (36.5) all have higher scores and rankings than 
the Philippines in terms of overall AI readiness.

Figure 5: AI Readiness in the Asia-Pacific Region (2023)

Source: Salesforce (2023). 2023 Asia Pacific AI Readiness Index.

3	 Government AI Readiness assesses the government’s capacity to leverage data-driven innovations, 
establish supportive policies, and utilize AI to improve the accessibility and efficiency of public services 
(Salesforce, 2023). 
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Study Rationale and Contribution

Despite recent trends of increasing focus on AI adoption globally, there has not been much 
research that explores its potential for SMEs in the Philippines. This is especially relevant for 
its manufacturing sector that bypassed full industrialization. This study intends to contribute 
to the literature and fill the research gap by gathering qualitative data on AI adoption among 
Philippine manufacturing SMEs, where information is currently sparse. Particularly, this report 
aims to: 

1.	 Assess the general perception and use of AI tools among manufacturing SMEs in the 
Philippines;

2.	 Understand the critical factors influencing AI adoption; and 

3.	 Explore how the use of AI has affected the operations of Philippine manufacturing SMEs.

Thematic analysis of data gathered from Focus Group Discussions (FGDs) among Philippine 
manufacturing SMEs will generate insights to form evidence-based policy recommendations 
to support innovation, enhance efficiency, and the overall development of the manufacturing 
sector in the Philippines.

Evolving Conceptual Framework

The evolving conceptual framework used in this study is adapted from Bettoni et al., (2021). 
However, in order to be more relevant to the setting of manufacturing SMEs in a developing 
country, the framework is refined based on a review of relevant literature. Thus, the framework 
used in this study highlights the factors that influence AI adoption of manufacturing SMEs in 
a developing country (Figure 6). This framework attempts to consider the nuances and other 
issues particularly relevant to SMEs in developing countries. The critical factors influencing AI 
adoption can be internal or external to the organization. 

Internal factors refer to resources and capabilities within the organization, such as the 
availability of skilled labor, access to finance, and organizational culture and structure. SMEs 
in developing countries face different challenges in terms of financial accessibility. While 
formal financing may be less accessible for small businesses in developing countries, a range 
of informal credit sources from family, friends and peer networks could be an alternative but 
interest rates and payment schemes vary considerably and can be less structured (Flaminiano 
& Francisco, 2021). Limited financial resources are another major obstacle to SMEs’ technology 
adoption (Kshetri, 2018) although in recent years, the democratization of fintech and 
crowdfunding has presented alternative solutions to the financial woes of small businesses. 
Support networks from family and the community are also instrumental in providing resources 
for small businesses in resource-constrained environments such as developing countries 
(Fernández-Bedoya, 2021). These are especially important where formal market mechanisms 
may be lacking (Fernández-Bedoya, 2021). In developing countries where SMEs may lack 
internal resources, external support networks such as industry associations can provide 
guidance and mentorship. Organizational culture and structure also influence the adoption 
of AI. Firms that are open to innovation and the adoption of new technologies are more likely 
to support the use of AI technologies (Ghannam, 2024). In contrast, resistance to change or 
perceptions that associate the adoption of new technologies to job displacement can hinder 
adoption (Ghannam, 2024). The shortage of skilled labor in developing countries, especially 
among smaller firms, can also hinder SMEs from adopting and managing AI technologies. 
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While larger organizations have been able to invest in upskilling and reskilling their workforce, 
this endeavor has been tougher for smaller firms that have limited resources. 

External factors refer to drivers outside the organization, such as regulatory policies, support 
networks, and infrastructure. A robust infrastructure system is essential for the diffusion of 
advanced technologies such as AI (Müller et al., 2018). This is especially important for developing 
countries that are challenged with sub-standard infrastructure. Digital transformation becomes 
more difficult when faced with the ordeal of weak infrastructure (Heeks, 2018). Effective 
government policies and regulations favorable to small businesses can make it easier for SMEs 
to invest in AI (Galindo et al., 2021). In the Philippines, the national government’s AI roadmap, 
which provides a clear framework for AI development, can help the country to become an AI 
hub in the region (Department of Trade and Industry [DTI], 2021). While it is challenging to 
model all the pillars, Figure 6 presents an evolving conceptual framework depicting the key 
enablers and barriers influencing AI adoption in manufacturing SMEs in developing countries 
to guide this study. The framework is adapted from Bettoni et al., (2021).

Figure 6:	Evolving Conceptual AI Adoption Framework

Notes: AI Adoption Framework adapted from Bettoni et al., (2021)

2.	 Methodology 

Data

In-depth insights were gathered from 12 owners and operation heads of manufacturing SMEs 
in Metro Manila, Rizal, and Zambales through focus group discussions (FGDs). There were 
four (4) focus group discussions, each with three (3) respondents. On average, each FGD ran 
for about two (2) hours. Eight (8) of these firms were classified as small enterprises, while the 
remaining four (4) were medium-sized enterprises. Although the average age of respondents 
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in the sample was 41 years, their ages ranged from 27 to 56 years, representing technology 
users from different generations. The wide age range intended to get balanced perspectives 
from younger respondents who tended to be more experimental with AI, to older business 
owners who have seen technology evolve over the past few decades. Various manufacturing 
sub-industries were also represented, including construction, food, apparel, and garment 
production. A stringent screening process was implemented to ensure that all respondents had 
used AI in some form for their business operations. To avoid biases, government employees 
and individuals who had participated in AI research in the past six (6) months were excluded. 

Qualitative Research Method

A qualitative research methodology is applied in this study. Particularly, data collected from 
FGDs on AI adoption among 12 manufacturing SME owners/managers in the Philippines is 
analyzed using thematic analysis. Following Braun and Clarke (2006)’s six-step thematic 
analysis framework, an inductive approach was used to derive patterns and themes from the 
data. Key topics and areas of interest that emerged from the interviews were identified and 
further explored upon through probing questions. NVivo Software (Version 15) was used to 
conduct thematic analysis to ensure systematic coding and identification of patterns from the 
FGDs.  

Each FGD had a varied mix of respondents representing different manufacturing sub-sectors 
and age ranges, which resulted in rich data that included viewpoints from a wide range of 
perspectives. However, there were indications of repetitive information by the third FGD. 
In the fourth FGD, many of the main insights had already been repeated from the previous 
FGDs. And while there were valuable insights in the fourth FGD, little to no new information 
with regards to the main research questions was introduced. Thus, data saturation appears 
to have been reached by the fourth FGD. The same themes consistently emerged across all 
four FGDs, including awareness of generative, but not predictive AI, as well as its adoption 
determinants such as ease of use, perceived usefulness, financial factors, and availability of 
training. Respondents also repeatedly discussed the same pros and cons of using AI, such as 
improving business efficiency, overreliance on AI, and data privacy concerns. Existing themes 
were becoming more frequently repeated towards the latter FGDs (instead of new ones being 
created), suggesting data saturation (Guest et al., 2006). The review of interview transcripts 
confirmed that data saturation had been reached after four FGDs, as patterns in the data were 
stable and consistent (Fusch and Ness, 2015).

Classification of AI Use

In this study, we adopted the Media and Technology Usage and Attitudes Scale (Rosen et 
al., 2013), which presents a framework for assessing technology engagement frequency, to 
classify AI use into heavy, moderate, and light use. Following this classification, heavy users 
rely on AI as part of their daily operations, which means they typically use AI 5-7 days per week. 
Moderate users are those who regularly use AI, but have not made it an integral part of any 
business operation, typically use AI 3-4 days per week. Light users are individuals who utilize 
AI on a limited basis, typically 1-2 days per week. 

Figure 7 shows that five (5) of the respondents use at least one AI tool or application daily, 
suggesting that they are heavy users. Four (4) respondents use AI three (3) or four (4) times a 
week, making them moderate users, while the remaining three (3) respondents are light users, 
who utilize AI tools only once or twice a week. Half of the respondents (6 out of 12) reported 
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moderate AI usage. One quarter (3 out of 12) were light users, and the other quarter (3 out of 
12) were heavy users.

Figure 7a: Frequency of AI Use 		              Figure 7b: Functional Use of AI

                

Source: Author’s Own

The use of AI among respondents was also distinguished based on two primary functional 
categories: Generative AI and Predictive AI. Prompted by user inputs, Generative AI can help 
users create original content such as text, images, or code (Yehia, 2024). In contrast, Predictive 
AI focuses on analyzing existing data to predict future outcomes or make recommendations 
(Yehia, 2024). Some common applications for Generative AI include chatbots and automated 
text generation, while Predictive AI is widely used to assess risk and forecast demand (Yehia, 
2024). Among the 12 respondents in the sample, all are using Generative AI chatbots such as 
ChatGPT and Meta AI. In contrast, none of the respondents in the sample used Predictive AI 
(Figure 7b).

Table 1 presents a snapshot of the profile of respondents. Although four (4) of the firms in 
the sample were medium-sized with 100 to 199 employees, the majority (8 out of 12) were 
small enterprises with 10 to 99 employees. The small firms were in industries such as the 
manufacturing of construction materials, garments, textiles, food processing, cosmetics, and 
footwear. The medium-sized enterprises in the sample were involved in hospital equipment, 
furniture, and textiles manufacturing. Firms in the sample vary considerably in terms of the 
number of years operating. There were relatively new businesses that have been operating for 
four (4) to six (6) years, while there were well-established firms that have been in business for 
more than 70 years. The variability in type of manufacturing firms helps provide insights into 
the AI journey of SMEs in different manufacturing subsectors and varying years in operation.
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Table 1:	 Profile of Respondents

Group Respon-
dent

Company 
Size Industry Years 

Operating

Number of 
employees (firm 

size)

FGD 1

R1 Small Construction materials 
manufacturing 6 years 10-50 Employees 

(Small)

R2 Small Garment and textile 
manufacturing 70 years 51-99 Employees 

(Small)

R3 Small Food processing and 
manufacturing 5-6 years 10-50 Employees 

(Small)

FGD 2

R4 Medium Garment and textile 
manufacturing 15 years 100-199 Employees 

(Medium)

R5 Small Cosmetics and personal 
care manufacturing 6 years 10-50 Employees 

(Small)

R6 Small Cosmetics and personal 
care manufacturing 4 years 10-50 Employees 

(Small)

FGD 3

R7 Small Glass and aluminum 
manufacturing 10 years 10-50 Employees 

(Small)

R8 Small Footwear manufacturing 10 years 10-50 Employees 
(Small)

R9 Medium Construction materials 
manufacturing 52 years 100-199 Employees 

(Medium)

FGD 4

R10 Small Food products 
manufacturing 34 years 10-50 Employees 

(Small)

R11 Medium Hospital equipment 
manufacturing 75 years 100-199 Employees 

(Medium)

R12 Medium Furnitiure 
manufacturing 10 years 100-199 Employees 

(Medium)

Source: Author’s Own

Although Figures 7a and 7b gave a quick overview of the frequency and functional AI use of 
SMEs in the sample, the specific usage of AI for business operations is shown in greater detail 
in Table 2. Although all of the AI tools specified are Generative AI, there are clear patterns on 
how manufacturing SMEs in the sample use AI tools in their organization. Most respondents 
rely on Chat GPT (or AI chatbots in general) for tasks such as writing letters and other related 
business communication such as responding to inquiries, language translation, generating or 
testing ideas, and keeping up with the latest industry trends. Grammarly is another popular AI 
tool used to aid in written communication. For other functions, Hostinger AI website builder is 
used for website design and management. 

There are also some patterns shared between frequency of use and purpose of use. Although 
the frequency of AI usage varies among respondents, light users (R1 and R3) who only use 
AI once or twice a week, typically use it mainly for brainstorming and occasional tasks. In 
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contrast, heavy users (R5 and R6) who use AI tools daily or almost every day use it for more 
varied purposes such as marketing, sales, and innovation, but all respondents in the sample 
use AI for its language and communication-improving capabilities. Some firms (R2 and R6) use 
AI to streamline workflow and improve innovation strategies. Others, such as R3, rely on AI to 
check the cost of raw materials, while R6 utilizes AI to generate marketing content.  

Table 2:	 AI Usage

Respondent AI Applications 
Used

Usage of AI Frequency of 
AI Use

R1 Chat GPT 
(chatbot)

AI is used for composing letters and other 
client correspondence, generating ideas, 
responding to inquiries, and ensuring 
grammatical accuracy.

Once or twice 
a week

R2 Chat GPT 
(chatbot) 

Hostinger AI 
website builder 

Chat GPT: Serves as a resource for 
generating ideas, functioning like a 
search engine. It is also used to try out 
new designs or for ideas on editing videos 
 
Hostinger AI Website Builder: Primarily 
used to replicate certain designs and to 
streamlime the workflow

Chat GPT: two 
(2) to three (3) 
Times a week 

Hostinger 
AI Website 
Builder: Daily

R3 Meta AI 
(chatbot) 

Chat GPT 
(chatbot)

Both are used to compose business 
letters for clients. These chatbots are also 
used to check the cost of various inputs 
such as raw materials.

Chat GPT and 
Meta AI: Once 
or twice a 
week

R4 Chat GPT 
(chatbot)

AI is used to locate products, information 
on product arrival, product descriptions, 
and company details. It is also used to 
gather ideas and insights into new trends 
and product types (particularly bags).

Four (4) times 
a week

R5 Chat GPT 
(chatbot)

AI is used to generate ideas for client 
proposals and to determine the 
ingredients for new products.

Daily

R6 Chat GPT 
(chatbot)

AI is utilized for innovation and idea 
generation, as well as for identifying 
applicable strategies for the company. 
ChatGPT is specifically used for proposal 
development. For sales and marketing, 
it helps generate captions for product 
advertisements before posting on 
Facebook.

Almost 
everyday 
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R7 Chat GPT 
(chatbot) 

Grammarly 
(AI writing 
assistant)

Chat GPT: Used to check measurements 
of aluminum and glass and to gather 
ideas for quotations. 

Grammarly: Used to check writing before 
sending emails or messages to clients.

Chat GPT: 
three (3) 
times a week 

Grammarly: 
Daily

R8 Meta AI 
(chatbot) 

Chat GPT 
(chatbot)

Both are used to search for business-
like designs of trending shoes and 
to compose letters. AI also facilitates 
efficient communication by providing 
quick responses to inquiries.

Four (4) times 
a week

R9 Chat GPT 
(chatbot) 

Grammarly 
(AI writing 
assistant)

Both are used to compose letters 
to clients and to improve marketing 
collaterals. Chat GPT is specifically used 
for instructionals on various computer 
software and troubleshooting.  

Chat GPT: 
Daily 
Grammarly: 
Daily

R10 Chat GPT 
(chatbot)

AI is used to explore new bread products 
in the market, find the right ingredients 
to recreate them, and research ways 
to improve their quality and appeal to 
customers.

Once or twice 
a week

R11 Chat GPT 
(chatbot) 

Grammarly 
(AI writing 
assistant)

Chat GPT in particular is used to research 
about information on equipment 
functions and proper maintenance.

Both are used to write letters for clients 
and employees, helping to make them 
more personalized. 

Chat GPT: 
Three (3) to 
four (4) times 
a week
 
Grammarly: 
3-4 Times a 
week

R12 Chat GPT 
(chatbot)

AI is used for verifying documents, 
improving their content, searching 
for suppliers, and checking product 
information.

Daily

Source: Author’s Own
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3.	 Results and Analysis 

General Perception and Use of AI

Figure 8:	Word Cloud on Perceptions of AI

Source: Author’s Own

The most common responses to the question “When you think of AI, what comes to mind?” 
are represented by the word cloud in Figure 8. In general, respondents had positive views on 
AI. However, AI is mainly seen as an assistant, with words such as “assistant”, “information”, 
“language”, and “chatbots” being some of the most recurrent responses. Moreover, many 
respondents had a limited view of AI, as they associated AI primarily with generative AI and 
not predictive AI. ChatGPT and Meta AI were also mentioned frequently, which for many 
respondents, were their gateway to the world of AI technologies. Many respondents also 
shared that they still limit AI usage to offload their own tasks, rather than rolling it out more 
broadly across their organizations. Except for one respondent (R2), most of the others shared 
that the free versions of AI tools are sufficient to complete what they require. At least until 
they can get their staff trained in using AI, they see no reason for subscribing to multiple-
user paid versions. Although the respondents’ opinions of AI were generally positive, they 
associated it with efficiency, faster completion of tasks, automation and productivity, with 
regard to communication and administrative functions. Whether it’s answering questions, 
managing tasks, or providing quick information, they view AI as an “extra pair of hands” that 
helps them get things done faster and more easily, almost like having a dedicated and reliable 
personal assistant. Despite being in the manufacturing sector, the respondents felt that their 
organizations were not ready to integrate AI into production and manufacturing operation 
processes, except for arranging transportation logistics. 
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Critical Factors Influencing AI Adoption

Figure 9: Themes Representing Critical Factors Influencing AI Adoption

Source: Author’s Own

Figure 9 above shows the results of a thematic analysis on the interview transcripts from 
managers/owners of Philippine manufacturing SMEs about what they consider as important 
factors in adopting AI technologies. This is particularly relevant to the use of generative AI, such 
as chatbots and language learning models, as this is the sort of AI most commonly employed 
by respondents in the sample. In line with this, AI solutions are generally utilized for business 
communication, customer engagement automation, content creation, and market research, 
rather than predictive analytics or machine learning applications.

Perceived Usefulness and Ease of Use

According to the data, the perceived usefulness and ease of use of AI tools are among the most 
important drivers of AI adoption. This is primarily due to AI’s ability to simplify communication 
tasks such as business correspondence, and automating customer engagement, while being 
manageable to navigate and operate. Not surprisingly, this aligns with the concepts of the 
Technology Acceptance Model (TAM) (Davis, 1989) and Unified Theory of Acceptance and Use 
of Technology (UTAUT) (Venkatesh et al., 2003) where effort expectancy and performance 
expectancy are among the most important dimensions of technology adoption. Most 
respondents in the sample also relied on tools such as ChatGPT and Meta AI to quickly 
generate content, which also saved them time on administrative and marketing-related tasks. 
SME owners/managers especially appreciated the ease of integrating AI into their workflows.



The Experiences and Extent of Adopting AI among SMEs in Southeast Asia

28

User Characteristics 

Age and digital literacy were frequently mentioned by respondents as key factors to AI 
adoption. Receptiveness towards AI is highly dependent on having a positive view of emerging 
technologies and openness to automating processes. Generally, younger respondents with 
prior experience and competence using digital tools, such as R2, R5, R6, R7, R9, and R12, 
were more open to using and exploring the different functions of AI. On the other hand, older 
business owners (aged 50 and above), such as R8 and R10, were initially more reluctant to use 
AI and still rely on manual processes rather than on digital platforms to perform certain tasks 
sometimes. 

Many respondents directly agreed that age is a significant factor in adopting AI, although 
they had differing opinions about what constitutes being “older” users of technology.  Some 
respondents stated that technology users in their late 40s can be considered old, while others 
argued that it is not until the 50s that an individual can be considered old. Whatever the 
case was, the respondents unanimously agreed that younger individuals were more likely 
to adopt new technologies such as AI. All in their 30s, R1, R2, and R3 agreed that they are 
more comfortable and creative in experimenting with new technologies such as AI. They also 
think that older people are generally less tech-savvy. Based on R3’s experience, individuals 
in their 50s still favor performing tasks manually, rather than automating. R4 revealed that 
her older staff members also preferred face-to-face interactions with clients over internet 
communication, in addition to manually performing administrative tasks, rather than using AI 
to automate these. R10, who is in her late 50s, acknowledged that due to her age, she is less 
likely to use AI.

Financial Accessibility

Cost also remains an important factor. The majority of respondents use free versions of 
ChatGPT, Grammarly, and Meta AI. Their motivation to use them was prompted by the fact 
that they were free. Having a free or trial version helped the respondents get acquainted with 
AI’s capabilities and was a gateway to using these tools more creatively. However, they are 
satisfied with the features offered by free versions, at least for now. While some respondents, 
such as R2, R5, R11, and R12 recognize the value of premium AI subscriptions, affordability 
concerns hold them back.  According to some respondents, they are more inclined to invest in 
paid AI tools “when the return on investment is clear”. 

Training and Capacity Building

Although generative AI (which is what the majority of the respondents in the sample use) is 
perceived as easy to use, maximizing its use requires proper training. Some SME owners who 
tried to let their staff use AI for business communication reported unsatisfactory results. For 
instance, R11 reported that since his staff did not know how to use the proper AI prompts, their 
output turned out very “robotic” and lacked the tone of genuine human-written communication. 
Instead of speeding up the workflow, R11 had to devote time to correcting the outputs submitted 
by the staff. Other respondents, such as R4, echoed these same sentiments. Many staff who 
struggled with crafting precise prompts ended up with outputs that required heavy editing, 
defeating the purpose of speeding up the workflow. Refining AI-generated content requires a 
learning curve. For now, respondents do not have the organizational capability to conduct in-
house training for their employees. Thus, external training, particularly from universities and 
colleges, would be beneficial in improving their staff’s knowledge. However, owners/managers 
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are now keeping the usage of AI tools to themselves because their organizations lack the 
internal expertise to train their employees to utilize AI more efficiently.

Data Security and Risk

Data privacy concerns remain a key barrier to AI adoption, particularly when using cloud-
based, publicly available AI models. In general, most respondents are cautious about entering 
sensitive business information into generative AI tools due to fears of data breaches or 
intellectual property risks. Respondents try to mitigate these concerns by limiting the type of 
data shared with AI tools and avoiding confidential company details in AI-generated outputs. 
Still, data security and risk inhibit their full trust in AI tools.

Organizational and Social Influences

While not as frequently mentioned as the other critical factors, peer adoption and external 
influences also affect AI adoption decisions. Some respondents were introduced to AI by 
peers in their business network. They were also more likely to explore different AI tools when 
they learned about competitors or business partners integrating AI into their firm operations. 
Learning that colleagues in their business networks gave good feedback on AI products further 
promoted their use.

Technology Infrastructure

Finally, although not as relevant as the other factors, internet connectivity (at least in some 
areas) occasionally poses a minor challenge in accessing AI since these platforms are web-
based. Outdated hardware and software in some SMEs also limit access to the latest AI-driven 
tools. 
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Impact of AI Use on Firm Operations

Figure 10: Themes Representing the Impact of AI Use on Firm Operations

Source: Author’s Own

The usage of AI has had both positive and negative effects on business operations, with far 
more positive benefits identified than negative ones. The positive effects were improving 
business competitiveness and market appeal, optimizing efficiency and reducing operational 
costs, future-proofing, and strategic adaptation. On the other hand, the negative effects 
revolved around the potential risks of overreliance on automation and AI, challenges in skill 
assessment and technical implementation, and data security, integrity, and trust challenges.

Positive Impacts of AI on Firm Operations

Business Growth and Building Customer Trust	

Most owners/managers who used AI to enhance business communication reported having 
better quality control of their outputs. The quality of their written correspondence was more 
consistent when using AI tools such as Grammarly and ChatGPT. Having these AI tools at 
their disposal also gave the owners/managers more confidence when communicating with 
clients and customers. It also gave them more creative freedom to test out ideas because 
they can freely use AI as a market research tool to keep up with the latest industry trends. 
However, these positive benefits only applied to the respondents’ own use of AI. Having their 
staff use AI did not provide the same benefits, and in some cases, regressed the process due 
to the back-and-forth to ensure output quality. Another advantage of using AI is that it allows 
SMEs to attract more clients by casting a wider net and appealing to a larger market. This was 



Exploring AI Adoption in Philippine Manufacturing SMEs

31

accomplished by utilizing AI to develop better promotional materials and remain up-to-date in 
terms of market trends.

Operational Efficiency and Cost Savings	

The use of AI also accelerated the workflow and allowed many firms to streamline their 
administrative processes. R5 reported that AI helps him save time on certain tasks, which 
allows the firm to accomplish more tasks in less time. The use of digital platforms also 
enhances administrative and communication efficiency by improving coordination within the 
organization. The use of AI also lowers labor costs by reducing the need to engage additional 
labor, however, this is primarily for administrative duties. Nonetheless, this enables certain 
organizations to allocate resources more effectively.

Strategic Innovation and Future Readiness

AI tools also connect these SMEs with emerging technologies, which prepares them for shifts 
and changes in the industry. This is especially important for certain SMEs in the sample, such 
as R4 and R8 (garments and footwear manufacturing), and R5 and R6 (cosmetics and personal 
care manufacturing) who are engaged in industries that rely on new trends. AI makes market 
research easier for its users, helping them position their brands to meet new trends and 
emerging market demands. 

Negative Impacts of AI on Firm Operations

Reduced Employee Effort, Creativity, and Critical Thinking

By far, the most cited negative effect of AI was that it discouraged critical thinking and creativity 
among employees. Some respondents also noticed that the misuse or overuse of AI decreased 
employee motivation. Doing so discouraged employee effort and promoted complacency, 
limiting the need for creativity. This is also one of the main reasons why some SME owners/
managers felt that their employees were not yet ready to use AI, rather keeping its use to 
themselves. However, they also cited that proper training (which most SMEs were not fully 
capable of carrying out yet) could alleviate this issue.

Workforce Assessment and Technical AI Challenges

Related to the previously mentioned challenges, several respondents stated that the use of 
AI makes it more difficult to evaluate actual employee skills. When their employees use AI 
tools, it becomes harder to gauge their capabilities based on the output they produce. One 
respondent (R11) shared that when employees misuse or rely too much on AI, there is a huge 
disconnect between their written output and in-person communication and presentation 
skills. R9 emphasized the importance of consistency, especially in communicating with clients. 
Although more minor, operational and technical challenges are also encountered occasionally. 
These relate to technical disruptions including internet infrastructure, and the usability of AI 
platforms. 

Trust and Security in AI Adoption

Data privacy and other concerns over unauthorized access and data breaches were also 
mentioned as negative effects of AI adoption. Although many respondents mentioned this 
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concern, trust and security in AI adoption resonated the most with R2, who was also an 
Information Technology (IT) professional, and R4, who experienced a data breach and online 
scam. The respondents detailed their concerns over possible fraud. Some respondents, R10 
and R12, also mentioned the risk of data tampering and vulnerability to manipulated or altered 
data, while R6 encountered instances where AI presented inaccurate information. R6 tried to 
use an AI platform to assist in accounting and finance functions, but there were AI-generated 
inaccuracies which led the respondent to question the reliability of information generated 
through AI.

4.	 Discussion and Conclusion

Summary of Key Findings

This study explores the use of AI among Philippine manufacturing SMEs. Based on FGDs with 
12 owners/managers, AI adoption among these firms is limited in scope and primarily focused 
on generative AI. Most SME owners/managers in the sample use AI as an assistant, rather than 
integrating it into broader business operations. In general, results from the thematic analysis 
of the data showed that most of the critical factors to AI adoption align with the Evolving 
Conceptual Framework (Figure 6) adapted from Bettoni et al., (2021). However, the results 
revealed that perceived usefulness and ease of use are among the most important pillars of 
adoption, which aligns with established technology adoption models (TAM and UTAUT) but is 
not part of the Evolving Conceptual Framework. On the other hand, government policy and the 
regulatory environment were not considered as significant factors. The results also show that 
AI tools are mainly used for communication, administrative tasks, and occasionally, market 
research and content creation. All of these are functions of generative AI, but none of the 
SMEs used AI for predictive analytics or complex automation. Key adoption barriers included 
financial constraints, lack of training and capacity building, and data security issues. AI tools 
also benefited SMEs though its positive impacts on firm operations. These included efficiency 
gains, enhanced business communication, and to a lesser extent, cost savings. However, some 
negative effects cited were overreliance on AI, difficulty in assessing actual employee skills, 
and data security risks. 

AI and the Philippine Manufacturing Sector

While the adoption of emerging technologies such as AI has the potential to help improve the 
productivity of the Philippine manufacturing sector, based on qualitative data gathered from 
12 manufacturing SMEs in this study, it is difficult to say whether the current level of AI adoption 
among manufacturing SMEs is sufficient to close the technology gap. While all SMEs in the 
sample utilize generative AI, none use predictive AI yet. Additionally, the use of AI in most SMEs 
in the sample has been limited to owners/managers, and not yet rolled out to employees. AI 
can help manufacturing SMEs stay competitive as a stop-gap measure. This prevents them 
from lagging further behind, although its impact is limited due to its narrow use cases. Based 
on the study’s results, although AI has had some positive impact on firm operations (mostly for 
improving business communication and streamlining some administrative tasks), AI adoption 
has not led to substantial advancements in productivity or competitiveness in the industry. 
Predictive AI technologies, such as predictive maintenance, process automation, and smart 
manufacturing, are key drivers of technological advancement in the manufacturing sector 
(Gupta & Kaur, 2024; Patil, 2025). However, expecting SMEs to make significant investments 
in these technologies is unrealistic, particularly since many SMEs face financial constraints 
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and many firms operate effectively without them. Still, expanding the usage of generative 
AI to include other non-management employees and staff can further boost operational 
efficiency in these organizations, at least for administrative and communication-based tasks, 
if proper training of staff can be conducted. The findings suggest that while the current use of 
AI provides some improvements that benefit firm operations, it is not yet a game-changer that 
can reverse the stagnation of manufacturing SMEs in the Philippines. However, if AI’s uptake 
remains limited (even for generative AI), the Philippine manufacturing sector may continue to 
lag behind more technologically advanced economies.

Policy Recommendations

Among the manufacturing SMEs in the sample, one of the primary reasons why AI has not been 
completely implemented in the workplace is a lack of internal capacity for staff training and 
development to use AI successfully. Many respondents also expressed their trust and desire 
for their organizations to be trained by AI and ICT experts from universities and colleges. To 
support this cause, government and industry stakeholders should facilitate training programs 
and partnerships with universities to help SMEs maximize AI’s potential. Regulations should 
also focus on AI ethics, data security standards, and privacy laws to build trust in AI adoption. 
Building trust in AI is essential, and peer feedback is a major factor in its adoption. Positive or 
negative feedback can spread quickly within the industry, significantly influencing how firms 
approach AI integration. Although adoption of AI among Philippine manufacturing SMEs is still 
in its early phases, some of its benefits and challenges have become clear. These issues can be 
resolved to encourage higher uptake, benefiting the manufacturing industry.
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