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The article analyzes the strategic role of small manufacturing enterprises in the context of modern industrial transformation.
The features of the economy of precision, which unites digital technologies, engineering competencies, and high-quality

It is shown that small enterprises are becoming key elements of the innovation ecosystem and form a sustainable model of
Industry 4.0, where flexibility and customization determine competitiveness.
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INTRODUCTION
Global industry is experiencing another technological revolution.

Manufacturing processes are becoming intelligent,
automated, and integrated into the digital environment.

However, along with the growth of technologies, the value
of the human factor—knowledge, engineering hinking, and
craftsmanship—is increasing.

In these conditions, the phenomenon of the precision
economy emerges—a model in which competencies, rather
than scale, become the main resource.

Small manufacturing enterprises become platforms where
innovations are born, and customization and flexibility
replace mass production and standardization.

They combine manual labor and digital tools, turning
craftsmanship into a technological discipline.

Transformation of the Industrial Model: From Mass
Production to Precision

The classical industrial model relied on the principle of serial
production.

Today, in the era of data and algorithms, efficiency is
increasingly determined not by volume but by precision and
adaptability.

According to OECD (2025), the share of customized orders in

total industrial production has increased from 22% in 2015
to 60% in 2025.

This transition reflects the overall trend toward creating
individualized solutions and shifting the focus from quantity
to quality.

The precision economy is formed at the intersection of three
directions:

e digital design;
e engineering craftsmanship;
¢ flexible resource management.

This triad creates the conditions for the transition from
traditional industrialization to intelligent industry.

Small Enterprises as Innovation Laboratories
Small-scale manufacturers have a unique ability to experiment.

They become “pilot platforms” for testing new materials,
technologies, and organizational models.

According to PwC (2024), small companies are responsible for
35-40% of technological innovations in industry, especially
in sectors related to materials, precision mechanics, and
scientific equipment.

Such enterprises use experimental approaches to raw
material processing, develop customized components, and
quickly adapt to market requirements.
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As a result, they become not just suppliers but partners of
research centers and technology corporations.

Digital Integration and Industry 4.0
Industry 4.0 has opened new opportunities for small enterprises.

Digitalization no longer requires billion-dollar investments:
modern solutions are available even for small workshops.

Small companies actively implement:

e CAD/CAM systems for design and modeling;

¢ [oT sensors for monitoring manufacturing processes;

o digital twins for predicting wear and optimizing materials.

As a result, they gain the same analytical power as large
enterprises, but at significantly lower costs.

Such digital adaptation makes small businesses independent
of scale and competitive at the global level.

Economic Resilience and Flexibility of Small Enterprises

Small manufacturing structures demonstrate high resilience
to external fluctuations.

Thanks to short production chains and minimal bureaucracy,
they are capable of restructuring according to changing
market conditions within a few weeks.

Research by McKinsey (2024) shows that small enterprises
recover on average 27% faster after crises and optimize costs
40% more efficiently.

This is explained by their decentralized structure and the
ability to personalize management.

Instead of striving for growth through scaling, such companies
strengthen resilience through specialization and quality.

Globalization and Export Potential

Small manufacturing enterprises have high export potential,
especially in niches requiring engineering precision and
innovative materials.

European and Asian markets actively integrate small
workshops into supply chains for high-tech components.

According to the World Trade Data Report (2025), the export
of high-precision small-scale manufacturing products grows
annually by 8-9%, especially in segments of laboratory
equipment and microengineering.

Such growth indicates structural changes in international
trade: value is gained not through scale, but through the
ability to create unique solutions.

Human Capital and Engineering Culture
The main resource of small manufacturing remains people.

It is knowledge, creativity, and interdisciplinary competencies
that form a competitive advantage in the precision economy:.

Research by HBR Analytics (2025) shows that productivity
growth in precision engineering depends 60% on the level of
staff qualification, not on the degree of automation.

Thus, the digital revolution does not exclude humans, but
rather increases the value of their professional experience.
Engineering culture, which unites craft, science, and
technology, becomes the foundation of industrial resilience.

Sustainable Development and Green Transformation

The precision economy is also connected with an ecological
approach.

Small enterprises, by optimizing production, reduce waste, use
recycled raw materials, and decrease energy consumption.
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Such practices not only increase profitability but also
strengthen the reputation of companies on the international
stage.

According to the WISR report (2025), 47% of small
enterprises implement sustainable production methods,
making them key participants in green industrial policy.

CONCLUSION

Small manufacturing enterprises are becoming the central
element of the precision economy—a new model in which
knowledge, technology, and engineering craftsmanship
determine success.

Their flexibility, innovativeness, and resilience allow them
not only to survive in the era of digital transformation but
also to set the direction for the development of the entire
industry.

The precision economy forms a new industrial philosophy—
an intelligent industry in which efficiency is measured

not by the number of units produced but by the degree of
innovation, precision, and environmental responsibility.
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