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1. JUSTIFICATION OF THE TOPIC AND RESE-
ARCH OBJECTIVES

The economic performance and future prospects of a com-
pany are closely linked to its chosen strategy, willingness to
adapt, delivered performance, service quality, and value crea-
tion, all of which are primarily supported by well-organized lo-
gistics and operational processes. One of the key elements of
long-term success is the ability to respond flexibly and rapidly
to emerging changes. Transparent, systems-oriented enterprises
have a greater capacity to achieve this goal, which can be reali-
zed primarily through effective logistics processes.

In today’s highly competitive and time-sensitive markets,
corporate survival and future prospects are influenced by pri-
cing, constant fluctuations, customer demands and purchasing
habits, as well as market oversupply. Consequently, it is increa-
singly difficult to ensure sustainable operations or to achieve
even temporary competitive advantages. The primary opportuni-
ties for enterprises lie in improving efficiency and reducing
costs, in which innovation, artificial intelligence, and continuous
renewal are the most decisive factors. Whether a company pos-
sesses a competitive advantage in its sector and market depends
largely on the quality of its business system, strategy, production
and procurement efficiency, quality assurance, and flexibility,
all of which contribute to creating high added value for both cus-
tomers and the enterprise itself.

The central theme of this dissertation is the examination of
efficiency and competitiveness in wood and furniture industry
enterprises, a topic of particular relevance in an era defined by
globalization, rapid technological advancement, and conti-
nuously shifting consumer expectations. A distinctive feature of
the Hungarian wood industry is its relatively low level of
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innovation and digitalization, which was already forecast by pri-
mary competitiveness and digitalization studies in 2022. Com-
bined with the constant pressures of the market, most enterprises
in the sector tend to focus on stabilizing their operations rather
than pursuing development. Meanwhile, at the international le-
vel, digitalization, sustainability, and value creation have increa-
singly come to the forefront, providing companies with sig-
nificant advantages.

The objective of this research is therefore to develop a fra-
mework that evaluates the interconnections between efficiency
and competitiveness from a new perspective and, through the
application of the Quality Function Deployment (QFD)
methodology, enables the measurable weighting of strategic fac-
tors.

2. DESCRIPTION OF THE DISSERTATION

The dissertation is structured around five hypotheses. The
first hypothesis posits that, in the absence of a unified theoretical
and methodological framework, the concept of competitiveness
is “fragmented,” which poses challenges when assessing and
evaluating wood industry enterprises.

The second hypothesis assumes that the competitiveness of
domestic wood industry companies is not determined solely by
productivity, but rather by a set of complex efficiency indicators,
such as process, resource, and energy efficiency.

The third hypothesis suggests that companies prioritize ope-
rational stabilization in their strategies, while innovation and di-
gitalization considerations tend to be marginalized.



The fourth hypothesis addresses the notion that changes in
consumer preferences do not directly stimulate technological re-
newal in the wood industry.

Finally, the fifth hypothesis posits that the integration of in-
novation and artificial intelligence plays a key role in ensuring
long-term sustainable competitiveness.

3. RESEARCH METHODS

The research is based on a mixed-methods approach. A
comprehensive review of the literature on efficiency and com-
petitiveness highlighted the difficulties associated with measure-
ment and comparison.

As part of the study, a case study was conducted at a do-
mestic wood industry company, focusing on the integration of a
Manufacturing Execution System (MES) and its impacts. The
information obtained through this integration provided additio-
nal advantages in terms of reinforcing a process-oriented
perspective and enhancing efficiency (e.g., multi-route planning,
component families, standard times). The case study demonstra-
ted that such technological solutions can measurably increase
the transparency of manufacturing processes, improve effici-
ency, and, consequently, enhance productivity.

The results of the primary questionnaire surveys and secon-
dary research revealed how responses to market changes can be
linked to corporate knowledge and competencies to promote op-
timization, development, and efficiency. The surveys
highlighted that the vast majority of companies primarily focus
on cost reduction and operational stabilization, while inno-
vation, digitalization, and internationalization remain secondary
priorities. One of the most significant methodologies applied in
this research was the Quality Function Deployment (QFD)



model, which enabled the weighting of competitiveness factors
and their visualization on a radar chart.

4. OVERVIEW OF THE RESERACH BACKGRO-
UND

The competitiveness of the wood and furniture industry is of
paramount importance today, as globalization, rapid technologi-
cal development, and sustainability considerations shape the
market environment. The situation of Hungarian wood industry
companies 1s unique: while international trends are dominated
by innovation, digitalization, and high value-added activities,
most domestic firms focus primarily on operational stabilization
and cost reduction. This strategy is closely linked to capital shor-
tages, technological lag, and slower adaptation to evolving con-
sumer demands. At the same time, sustainability, energy effici-
ency, and the integration of artificial intelligence have become
unavoidable challenges for the Hungarian wood sector. Scienti-
fic investigation of this topic is therefore justified, as it contri-
butes to uncovering the complex factors of competitiveness and
provides practical guidance for companies seeking to align with
international trends.

S. ETABLISHED HYPOTHESES

The research aims to explore the competitive characteristics
of Hungarian wood industry companies in light of changing mar-
ket conditions and technological advancement. The formulation
of the hypotheses was based on a comprehensive literature re-
view and preliminary findings from primary research. The
analysis incorporated questionnaire surveys, case studies, inter-
national comparative data, MES system integration, and



efficiency optimization in wood industry companies, enabling a
thorough evaluation of various competitiveness factors.

The following hypotheses were established for this research:

Hypothesis 1: Due to the lack of a unified conceptual and
methodological framework for competitiveness, the separate
examination of individual factors 1s insufficient for an objective
assessment of the overall competitiveness of wood industry
companies.

Hypothesis 2: The competitiveness of Hungarian wood in-
dustry companies is primarily determined by complex corporate
efficiency indicators—such as process, resource, energy, cost ef-
ficiency, and data-driven flexibility—rather than the producti-
vity-focused value importance generally observed by Pupos et
al. (2020).

Hypothesis 3: The majority of Hungarian wood industry
companies implement operational stabilization measures (e.g.,
cost reduction, liquidity maintenance), while the significance of
digitalization and innovation performance indicators shows an
increasing trend.

Hypothesis 4: The pace of change in consumer preferences
does not significantly influence technological renewal or the
willingness to innovate in Hungarian wood industry companies.

Hypothesis 5: Innovation and artificial intelligence ensure
the sustainable competitiveness of Hungarian wood industry
companies and support the adaptation of value creation.




6. RESERACH RESULTS

The hypotheses were tested based on empirical evidence, li-
terature review, and practical examples, with the main findings
of the research presented below.

Hypothesis 1 posits that the concept and measurement
methodology of competitiveness lack a unified, widely accepted
theoretical and methodological framework, which significantly
complicates the objective comparison of wood industry compa-
nies. Industry-specific factors, such as the constraints arising
from the use of raw, natural materials, assign different meanings
to general categories like efficiency, innovation, or productivity.
In the wood industry, sustainable forest management and the res-
ponsible use of natural resources constitute a foundational con-
dition that carries different weight compared to other sectors.
Furthermore, intra-industry specializations - such as furniture
manufacturing, construction timber production, or integrated
multinational operations - cannot be assessed using uniform in-
dicators. The complexity of the supply chain, along with the dif-
fering value creation logic of manufacturing, trading, and mi-
xed-profile companies, further justifies their separate analysis.
Multinational corporations, such as IKEA, leverage complex
competitive advantages through integrated operations that are
not directly comparable to the performance of smaller, speciali-
zed companies. Traditional financial indicators, such as revenue
or company size, are insufficient on their own for a comprehen-
sive assessment of competitiveness, as they overlook factors like
knowledge base, innovation capacity, or inimitability. This issue
is further compounded by corporate secrecy and the lack of
transparency, which reduce data reliability and comparability. A
valid analysis therefore requires a multidimensional model



capable of simultaneously handling quantitative and qualitative
factors. One-sided approaches lead to distorted results because
they fail to capture the complex and sector-specific nature of
competitiveness. In today’s market, competitiveness reflects not
only the degree of growth but, more importantly, the company’s
adaptation and survival strategies. Accordingly, the first hypot-
hesis asserts that the competitiveness of wood industry compa-
nies can only be objectively evaluated using an integrated, we-
ighted model that considers sector-specific characteristics.

The weighting model was developed using the QFD
methodology (Table 1), incorporating both primary customer re-
search data and international comparative data. The model
results indicated that product quality, innovation, and reliability
are the most decisive factors in determining the competitiveness
of wood industry companies, with customers regarding them as
fundamental expectations alongside price—value considerations.
Based on the weighting, delivery accuracy and sustainability as-
pects also emerged as significant determinants. In contrast, tra-
ditional financial indicators, such as revenue or company size,
received low importance ratings in both customer decisions and
competitiveness parameters. These results confirm that, due to
the specific characteristics of the wood industry, an objective as-
sessment of company competitiveness cannot be made without
accounting for customer expectations and industry-specific fac-
tors.

Consequently, the hypothesis was confirmed: the integrated,
weighting-based model (Table 2) 1s capable of measuring com-
pany competitiveness in a more comprehensive and reliable
manner.
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COMPETITIVENESS



EFFICIENCY 1,0
Quality and Reliability 2,0
Value Creation, Addes Value 1,9
Innovation and Design 1,8
Technology 1,7
Logistic 1,7
Diversification and Inimitability 1,6
Market Flexibility and Adaptivity 1,6
Human Capital and Corporate Competence 1,5
Internationalization and Export Orientation 1,5
Supply Chain Stability 1.4
Brand Building 1,3
Sustainability 1,3

2. Table: Table Weighting of the Competitiveness
Measurement Model

Hypothesis 2 posits that the competitiveness of Hunga-
rian wood industry companies is determined primarily by comp-
lex efficiency indicators rather than mere productivity. Due to
rapid market changes, increasing productivity alone does not
ensure sustainable operations, as it may lead to overproduction,
inventory accumulation, or quality compromises. In contrast, ef-
ficient resource management, optimized processes, and data-dri-
ven flexibility enhance both sustainability and competitive




advantage. For companies, reducing waste and enabling agile
decision-making are more important than merely increasing vo-
lume. European directives and studies (e.g., EIB, EU energy ef-
ficiency programs) also reinforce that efficiency, rather than
mass production, is the main driver of competitiveness. Interna-
tional comparisons highlight that while China relies on volume
and price competition, Europe emphasizes sustainability, inno-
vation, and customer value creation. In the wood industry, res-
ponsible forest management and resource protection are especi-
ally critical, forming the foundation for long-term success.

Hypothesis 3 suggests that most Hungarian wood in-
dustry companies focus primarily on operational stabilization,
while the importance of innovation and digitalization continues
to grow. Research demonstrates that innovative companies gain
measurable economic benefits, making innovation a prerequisite
for competitiveness. However, in the Hungarian wood industry,
particularly among SMEs, practical implementation of digitali-
zation and innovation lags behind potential opportunities. In an
uncertain market environment, companies prioritize cost re-
duction, liquidity preservation, and investment postponement,
which relegates development initiatives to the background.
OECD and EU reports identify structural barriers—such as fi-
nancial constraints, skills shortages, and limited resources—as
factors slowing innovation. Export-oriented companies are com-
pelled to focus more on development, but overall, retrenchment
remains dominant in the sector. International comparisons show
that Hungary’s innovation performance is moderate and below
the EU average.

Hypothesis 4 asserts that rapid changes in consumer pre-
ferences do not significantly influence the technological renewal
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or innovation willingness of Hungarian wood industry compa-
nies. Firms primarily pursue operational stabilization, while in-
vestment decisions are determined by internal resources, com-
pany size, financial capacity, and export market requirements.
Due to long investment cycles and the slow replaceability of
machinery, demand changes affect product portfolios and design
solutions more than technological innovation. Surveys con-
ducted by FABUNIO and EFFIX-Marketing indicate that
purchasing decisions are dominated by quality and price, with
technological innovation playing a negligible role. This
conclusion 1s further supported by the 2025 primary customer
survey results. The EIB Survey also confirms that consumer de-
mand does not directly stimulate investment willingness. These
findings align with the observation that technological push and
institutional support have a stronger effect on innovation than
demand-pull factors. In premium segments and more
sophisticated markets (e.g., Scandinavia, Germany), consumer
preferences exert a stronger influence, whereas in Hungary, this
effect is relatively limited.

Hypothesis 5 proposes that innovation and artificial in-
telligence (Al) ensure the sustainable competitiveness and value
creation capacity of Hungarian wood industry companies. Rese-
arch indicates that, alongside operational stabilization and rela-
tive independence from consumer preferences, Industry 4.0
technologies, Al, and innovation form the foundation for long-
term growth. Evidence comes from international examples
(Austrian and German studies) as well as domestic experiences
(FA-BUNIO, WOODIGITAL program, FALCO Plc. develop-
ments, and fault-detection research at the University of Sopron).
The literature also confirms that Al and innovation can reduce
costs, increase productivity, and reinforce sustainability.
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Primary research revealed that while smaller firms are constra-
ined by liquidity limitations, larger companies already show
improvements in material efficiency and defect reduction. MES
integration demonstrated that Al-based process modeling leads
to increased efficiency. Collectively, these findings confirm that
innovation and Al represent not short-term market pressures but
long-term strategic factors.

7. RESULTS AND SCIENTIFIC CONTRIBUTIONS
OF THE DISSERTATION

The dissertation yielded multiple scientific results, and
the hypotheses were validated as follows:

H1 - Confirmed: Both the literature review and empiri-
cal investigations confirmed the fragmented understanding of
competitiveness.

H2 — Confirmed: Complex efficiency indicators are
more determinant of competitiveness than productivity alone.

H3 — Confirmed: Companies primarily follow stabiliza-
tion strategies, while innovation and digitalization remain un-
deremphasized.

H4 — Confirmed: Consumer demands do not directly sti-
mulate technological renewal in the Hungarian wood industry,
whereas in Europe their impact is more pronounced and meas-
urable indirectly.
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HS5 - Confirmed: Innovation and artificial intelligence
(AJ) are key factors in ensuring the sustainable competitiveness
of Hungarian wood industry companies.

A weighted factor-based competitiveness model was
developed, tailored to the characteristics of the wood and furni-
ture industry. Utilizing the QFD methodology, the model pro-
vides a novel approach for measuring competitiveness and al-
lows comparative evaluation of strategic factors. The case study
demonstrated that MES system integration directly improves
efficiency, while primary research revealed that Hungarian com-
panies’ competitiveness lags behind these internationally sig-
nificant trends. Consequently, a new strategic framework
emerged that contributes both scientifically and practically.
The results are applicable in corporate strategic planning, per-
formance measurement, and the design of industry development
programs. The QFD model and radar chart support companies in
objectively assessing their strengths and weaknesses, guiding
deliberate development strategies.

Overall, the dissertation advances the scientific un-
derstanding of the wood and furniture industry while providing
a framework that supports strategic decision-making at both cor-
porate and industry levels. The findings also confirm that, des-
pite the dominance of stabilization strategies in the Hungarian
wood sector, strengthening innovation and digitalization is
essential for companies seeking long-term competitiveness in
international markets.
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8. FURTHER RESEARCH RECOMMENDATIONS

Future research could explore the convergence opportunities
for Hungarian wood industry companies, specifically how the
latest digital technologies and data-driven solutions can be in-
tegrated into operations with minimal risk and maximal effici-
ency. Deloitte risk analyses and the Fraunhofer Institute’s con-
cepts for industrial digitalization and sustainability can serve as
valuable references for identifying technological priorities and
adaptation strategies.

A key research direction involves identifying the factors and
experiential gaps that hinder digital preparedness among Hun-
garian wood industry companies, as well as recognizing support
mechanisms that can facilitate the sector’s digital and innovation
transition.
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