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Abstract

This research report analyzes the critical role of agility strategy in the survival
and growth of small and medium-sized enterprises (SMEs) within transitioning
economies. As global markets shift toward a volatile, uncertain, complex, and
ambiguous (VUCA) environment, traditional rigid planning has proven insufficient
for firms in states moving from centrally planned systems to market-oriented
frameworks. Focusing on manufacturing and production sectors, the report
examines how strategic and organizational agility serves as a meta-capability,
enabling SMEs to sense disruptions and reconfigure resources rapidly. Through a
multi-country lens —analyzing Uzbekistan, Kazakhstan, Vietham, and Poland —the
study details how digital transformation, flexible manufacturing systems (FMS),
and modular product architectures foster industrial resilience. The findings
indicate that while agility facilitates improved export readiness and innovation
capacity, its implementation is frequently constrained by institutional voids,
limited finance access, and entrenched management cultures. The analysis
concludes that agility is a fundamental requirement for navigating global economic
integration and the “twin transition” toward digital and green industrial models.

Introduction

Small and medium-sized production companies serve as essential scaffolding
for economic development in transitioning economies. In nations such as
Uzbekistan and Kazakhstan, the SME sector is prioritized as the primary
mechanism for forming a stable middle class and ensuring inclusive economic
growth. In Uzbekistan, SMEs are responsible for 65% of textile exports, 72% of
agricultural products, and 85% of handicrafts, demonstrating their role as the
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vanguard of industrial diversification. However, the landscape is fraught with
“transition shocks” —sudden shifts in regulatory environments, fluctuating
currency values, and the rapid erosion of protected domestic niches as these
nations integrate into global value chains (GVCs).

The importance of these firms is underscored by demographic pressures. In
Uzbekistan, where one-third of the population is under 29 and approximately
800,000 new entrants join the labor market annually, job creation is a paramount
objective. Despite this importance, these firms face a “resource poverty” trap—
operating with outdated technologies, depending on imported raw materials, and
navigating weak infrastructures. Access to formal bank financing remains a
significant hurdle, with many SMEs relying on internal profits to fund expansion.

In this turbulent environment, traditional “waterfall” planning has become a
liability. Agility strategy emerges as the necessary managerial response,
representing a paradigm shift from static efficiency toward speed, flexibility, and
customer-oriented responsiveness. By adopting agile frameworks, production
SMEs can leverage their inherent lack of bureaucratic inertia to pivot toward high-
value niche markets and integrate smart manufacturing technologies such as the
Internet of Things (IoT).

Literature Review

The academic conceptualization of agility has evolved from its origins in
discrete manufacturing to become a holistic strategic framework. Agility is defined
as a firm’s ability to sense environmental opportunities and threats, make rapid
decisions, and reconfigure its resource base to create value. Unlike traditional
strategic management, agility focuses on “dynamic capabilities” —the capacity to
integrate, build, and reconfigure competencies to address rapidly changing
environments.

Theoretical Foundations

The Resource-Based View (RBV) suggests that competitive advantage derives
from resources that are valuable, rare, inimitable, and non-substitutable. However,
in transitioning economies, physical asset value can depreciate overnight due to
disruption or regulatory change. The Dynamic Capabilities Theory provides a more
robust explanation, positing that the true source of advantage is the meta-capability
of reconfiguration. Contingency Theory further argues that in “hostile”
transitioning environments, a flat, agile structure is required for survival. This is
complemented by General Modular Systems Theory (GMST), which provides the
technical foundation for production agility.

Agility versus Lean Management
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Lean management focuses on waste elimination within stable parameters.
While effective for standardized mass production, it lacks the flexibility required
for turbulent environments. Agility inherits efficiency principles from lean but
places higher emphasis on responsiveness to change. For SMEs in transitioning
economies, a purely lean strategy may lead to rigidity during crises, whereas agility
provides the absorptive capacity needed to survive disruptions.

Table 1: Comparison of Strategic Approaches

Concept Primary Focus Suitability Relationship to SME
Lean Management Waste elimination and Stable, high-volume Useful for cost control
efficiency markets but can lead to rigidity
Organizational Reactive  adaptation Volatile, high-variety Core survival
Agility and speed markets mechanism
Strategic Agility Sensing, Seizing, VUCA environments  Enables business
Reconfiguring model innovation
Dynamic Resource High-paced Foundation for
Capabilities reconfiguration disruption sustained advantage

The Role of Digital Transformation

Recent studies increasingly highlight digital transformation as the primary
enabler of agility. Digital capabilities significantly enhance strategic agility, which
acts as a mediator for competitive advantage. Technologies such as cloud
computing, IoT, and marketing analytics allow SMEs to sense market signals with
greater precision. This digital-agility nexus is particularly potent for SMEs as it
allows them to bypass traditional resource limitations through platform integration
and data-driven responsiveness.

Agility Strategy in Production SMEs

Flexible Manufacturing Systems (FMS)

At the heart of production agility is the Flexible Manufacturing System
(FMS)—a computer-controlled setup designed to adapt to changes in product
specifications, batch sizes, or production sequences without massive retooling. This
is achieved through machine flexibility (producing the same product using
different machines) and routing flexibility (reordering manufacturing sequences
when disruptions occur). For SMEs, modular FMS is particularly effective, treating
the factory floor as interchangeable blocks. The introduction of a “Manufacturing
Service Bus” enables “Software-Defined Manufacturing,” where hardware can be
reprogrammed via a central platform in minutes rather than weeks.

Modular Product Architecture
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Modular product architecture breaks down products into self-contained
modules interacting through standardized interfaces. This enables customization
and variety without increasing manufacturing complexity, rapid innovation
through module upgrades rather than complete overhauls, and parallel production
across different locations to reduce lead times.

Human Capital and Multi-skilling

Agile production requires multi-skilled employees who can operate multiple
machines, perform basic maintenance, and engage in real-time quality control.
Successful agile SMEs foster a culture of leadership unity and employee goal
identification, where workers adapt to new processes without rigid top-down
supervision.

Regional Context: Transitioning Economies

Uzbekistan

Uzbekistan is undergoing one of the most ambitious economic transitions in
Central Asia. Under the “Uzbekistan 2030 Strategy,” the government aims to
increase the private sector’s share in exports to 60%. The “E-Export Hub” and
“UzTrade” platform have provided infrastructure for SMEs to reach 115 foreign
markets. In 2025, 2,800 new enterprises were involved in export activities,
contributing an additional $2 billion in revenue.

Kazakhstan

In Kazakhstan, the SME sector generates 39.8% of the national gross value
added. The country faces “artificial fragmentation,” where firms remain small to
avoid regulatory complexity. The government's new Tax Code and “Orleu”
concessional financing program are designed to incentivize firms to scale through
digitization.

Table 2: Comparative Regional Analysis

Feature Uzbekistan Kazakhstan Poland Vietnam

Transition Rapid Structural Resource-Based Advanced  GVC Fast

Stage Reform Maturity Integration Industrialization

Key Policy E-Export Hub, Orleu Financing, OECD Skills Digital Policies
GSP+ Tax Reform Training

Agility Export Regulatory Internationalization Digital Maturity

Driver Diversification Compliance

In Poland, SMEs face a productivity gap compared to large multinationals.
Agility serves as a tool for internationalization, helping firms move from low-value
subcontracting toward high-value innovation. In Vietnam, digital maturity
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reflected in process reorientation and platform integration has been identified as
the crucial enabler for SMEs to adapt under uncertainty.

Benefits of Agility Strategy

Accelerated Market Response and Innovation

Agile SMEs possess a superior ability to sense market transitions and seize
opportunities before they become oversaturated. By utilizing digital tools and
marketing analytics, these firms can decode market dynamics and detect signals
that allow them to customize products for niche segments. This is particularly
relevant in transitioning economies where consumer demand is shifting from
generic, mass-produced goods toward high-quality, specialized products. The
modular nature of their production systems allows them to introduce innovations
with significantly reduced lead times —sometimes reducing setup times from hours
to minutes.

Resilience to Supply Chain and Economic Shocks

The recent global crises, including the COVID-19 pandemic and regional
geopolitical shifts, have demonstrated that lean systems are often too fragile for a
VUCA world. Agility provides a buffer by enabling firms to absorb adverse
impacts through flexible capacity management. A modular FMS allows an
organization to self-produce parts that are stuck in delayed supply chains,
effectively insulating the business from global unpredictability. Research across
emerging markets including Indonesia, Vietnam, and Ghana indicates that SMEs
with higher digital maturity and strategic agility reported 25% higher resilience in
their operations during the pandemic.

Export Readiness and GVC Integration

Transitioning economies are inherently export-oriented, and agility strategy
enhances an SME’s ability to meet the rigorous quality, sustainability, and safety
standards required by international markets like the European Union or North
America. By adopting smart manufacturing practices, SMEs can provide the
transparency and data-driven quality control that global partners demand. This
export readiness is further boosted by the firm’s ability to pivot its product mix
toward items with higher added value, such as moving from raw yarn exports to
finished textile products —a transformation currently observed in the Uzbek textile
industry.

Operational Risk Mitigation

Agility reduces operational risk by decoupling production control from
specific hardware, allowing for decentralized updates and location independence.
If one production site becomes unavailable due to local infrastructure failure,
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production can be dynamically shifted to another site. Furthermore, the continuous
data stream from agile systems provides better intelligence, allowing managers to
identify bottlenecks or deviations in real-time and take corrective action before they
lead to costly defaults.

Challenges and Barriers

Table 3: Key Barriers to Agility Implementation

Barrier Category Specific Challenge Impact on SME
Financial High up-front costs of FMS/IoT ~ Prevents adoption of flexible
systems
Organizational Traditional, hierarchical culture ~ Slows  decision-making  and
innovation
Technical Shortage of multi-skilled Underutilization of smart
technicians technology
Infrastructure Uneven broadband and energy Limits data-driven agility in rural
access areas
Institutional Regulatory uncertainty Discourages long-term
investment

In nations like Uzbekistan, where 64% of SMEs report self-financing as their
primary capital source, the high cost of equipment can be prohibitive. While the
long-term benefits include reduced labor costs and increased output, the up-front
financial barrier often prevents firms from taking the first step toward agility.
Furthermore, the lack of diverse finance options —such as venture capital or robust
factoring markets—means that many SMEs remain trapped in outdated, rigid
production models.

Agility also requires a fundamental shift in management culture from
traditional hierarchical control to a model based on trust, autonomy, and cross-
functional teamwork. In many transitioning states, SMEs are led by owner-
managers who may lack familiarity with agile concepts or may resist the de-
layering of organizational structures. Resistance to change from within the
organization is a major cause of agile failure, as employees may feel unmotivated or
threatened by new digital technologies.

Digital agility is predicated on the availability of fast broadband and reliable
energy infrastructure. In many transitioning regions, access to these utilities
remains uneven between urban and rural areas, creating a digital divide that
prevents rural SMEs from fully capitalizing on the agility transition. Institutional
voids—such as weak intellectual property protection or inconsistent regulatory

Publishing centre of Finland 512



7

J,"EY*;;_,FARSQ; International Journal of Education, Social Science & Humanities.
o= PUBLISHERS _ Finland Academic Research Science Publishers

ISSN: 2945-4492 (online) | (SJIF) = 8.09 Impact factor

Volume-14| Issue-4| 2026 Published: |22-04-2026|

enforcement —can further discourage SMEs from investing in the innovations that
agility is designed to support.

It is also important to recognize that agility itself carries associated costs. The
maintenance of flexible systems, the constant need for employee training, and
investment in data security can be expensive. In very stable environments, the costs
of maintaining dynamic capabilities may actually decrease firm performance,
meaning that SMEs must carefully calibrate their level of agility to the actual level
of environmental turbulence they face.

Practical Recommendations

For SME Managers

* Adopt a Modular Mindset: Begin by modularizing product designs and
manufacturing processes, focusing on the most volatile parts of the business first.

* Invest in Digital Literacy: Prioritize digital transformation as a strategic
goal, starting with affordable cloud-based solutions before moving to complex
automation.

* Empower the Workforce: Move away from micromanagement. Invest in
multi-skilling programs and foster a shared identity among employees.

* Engage in External Collaboration: Join clusters and innovation hubs to
overcome internal resource limitations through knowledge creation and shared
networks.

For Policymakers

* Enhance Finance Access: Support non-bank financial instruments such as
factoring services and create guarantee funds for technological upgrades.

* Strengthen Infrastructure: Prioritize high-speed broadband and stable
electricity to industrial zones, especially in rural regions.

* Modernize Regulatory Frameworks: Implement second-chance policies for
failed entrepreneurs and streamline startup regulations.

* Promote International Standards: Provide subsidies and technical
assistance for international quality certifications.

For Educational Institutions

* Curriculum Realignment: Focus on transversal skills such as problem-
solving, digital management, and agile methodologies.

* Entrepreneurial Ecosystems: Universities should offer advisory services,
incubation facilities, and R&D collaborations to help local SMEs bridge the
innovation gap.

Conclusion
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For small and medium-sized production companies in transitioning
economies, agility strategy is not merely a modern management fashion but an
essential survival and growth mechanism. In environments characterized by
transition shocks, institutional voids, and rapid global integration, the ability to
sense, seize, and reconfigure resources is what differentiates surviving SMEs from
those that fail. The evidence from Uzbekistan, Kazakhstan, Poland, and Vietnam
consistently demonstrates that firms embracing agile frameworks outperform their
rigid counterparts in terms of export readiness, innovation capacity, and crisis
resilience.

The integration of Flexible Manufacturing Systems, modular product
architectures, and digital capabilities provides these firms with the speed and niche
specialization required to compete globally. The concept of Software-Defined
Manufacturing and the Manufacturing Service Bus represents a new frontier where
even resource-constrained SMEs can achieve the kind of production flexibility that
was once the exclusive domain of large multinational corporations. Furthermore,
the modular approach to both products and processes allows these firms to
respond to the twin transition —digital and green —without the catastrophic costs
traditionally associated with industrial transformation.

However, agility must be balanced with strategic discipline, quality
management, and a realistic assessment of financial and cultural capacity. The costs
of maintaining agile capabilities are real and must be weighed against the actual
level of environmental turbulence a firm faces. While challenges such as financial
constraints, skill gaps, and infrastructure deficiencies remain significant, the
proactive involvement of policymakers and educational institutions can create an
enabling ecosystem that unlocks the full potential of agile SMEs.

Ultimately, as countries like Uzbekistan, Kazakhstan, and Vietnam continue
their path toward market-based, globally integrated economies, the success of their
SME sectors —and by extension, their national economic resilience —will depend on
their ability to master the art of organizational and strategic agility. The transition is
not merely economic but cultural, requiring a fundamental rethinking of how firms

organize, produce, and compete in an increasingly interconnected world.
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