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Abstract

This paper examines compositional principles in industrial design through
a comparative analysis of traditional and digital design practices. The
focus is placed on the fundamental structural elements of composition,
balance, contrast, rhythm, proportion, and visual hierarchy, and their
role in shaping the form, functionality, ergonomics, and visual identity
of industrial products (Arnheim, 1974; Lupton & Phillips, 2015).

The research is based on a qualitative analysis of representative examples
from Macedonian industrial design, including products from the 1970s
as well as contemporary solutions in furniture and lighting design.
Through a comparative approach, the study analyzes the transforma-
tion of compositional strategies from static, materially determined
systems to dynamic, adaptive, and digitally generated forms (Forty,
1986; Kolarevic, 2003).

The results indicate that, despite the conceptual stability of compositional
principles, their operational application has significantly evolved under
the influence of digital technologies and new design methodologies. The
study further suggests that excessive reliance on digital tools may lead to
formal homogenization, while traditional approaches remain constrained
by material and production conditions (Burry, 2011; Sennett, 2008).

The paper concludes that a hybrid model, integrating material intelli-
gence with computationally generated processes, represents the most
balanced and relevant approach for contemporary industrial design
practice (Oxman, 2010; Norman, 2013).

Keywords: Industrial design, composition, digital transformation, tra-
ditional design, hybrid model
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Introduction

Compositional principles represent a fundamental foundation in industrial design,
defining the organization, structure, and visual coherence of elements within a
product. They play a crucial role not only in shaping aesthetic characteristics but
also in functional optimization, influencing ergonomics, usability, and the interac-
tion between the user and the product (Arnheim, 1974). Furthermore, the proper
application of compositional principles contributes to clear visual communication

and product recognition in the market (Forty, 1986).

In the context of industrial design, compositional principles such as balance, con-
trast, rhythm, proportion, and visual hierarchy constitute key parameters in the
design process. Their application varies depending on technological conditions,
materials, and production methods, leading to significant differences between tra-

ditional and contemporary digital practices (Lupton & Phillips, 2015).

Historically, industrial design in Macedonia during the 1970s was characterized
by the dominance of a traditional approach grounded in functionality, rationality,
and material constraints. Products such as furniture from “Treska” Skopje, light-
ing from “Metalec” Skopje, and various household appliances are characterized by
simple, stable, and symmetrical compositions, where form is directly conditioned
by materials and production processes (Forty, 1986).

In the contemporary period, with the development of digital technologies, indus-
trial design has undergone a significant transformation. The use of CAD tools, 3D
modeling, and digital prototyping enables the creation of complex, adaptive, and
interactive forms (Kolarevic, 2003). Examples of such practices can be observed in
contemporary Macedonian design through furniture studios such as “Skopje De-
sign,” products developed by startups like “MakDizajn,” as well as student projects
at the Institute of Architecture and Design at UGD in Stip, which combine tradi-

tional materials with digital techniques.

This transformation indicates an evolution of compositional principles from stat-
ic, materially conditioned solutions toward dynamic and user-oriented systems.
In this context, there is a clear need for a comparative analysis that examines the
differences, similarities, and possibilities for integration between traditional and

digital practices (Norman, 2013).

The aim of this paper is to analyze compositional principles in industrial design
through a comparison of traditional and digital approaches, with particular em-

phasis on their application in the Macedonian context. Through this research, the
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study seeks to identify the advantages and limitations of both approaches, as well
as the potential of the hybrid model as a contemporary design strategy (Oxman,
2010; Burry, 2011).

Theoretical Framework

The theoretical framework of this paper defines composition as a central analytical
category in industrial design through which the visual, functional, and perceptual
aspects of a design product are integrated. Composition is understood as a system-
ic and relational process rather than merely a formal organization of elements, en-
abling the analysis of its transformation across different technological and cultural

contexts.

In industrial design, the fundamental compositional principles, balance, rhythm,
contrast, proportion, and visual hierarchy, function as structural mechanisms for
organizing form and function. Arnheim (1974) emphasizes that these principles
represent perceptual structures that directly influence the user’s visual experience,
while Lupton and Phillips (2015) define them as systems of visual communication

that enable order, clarity, and functional logic in design.

Traditional industrial design is based on materiality, production constraints, and
the rationalist principles of modernism. In this context, composition has a static
and deterministic character, where form is directly conditioned by the properties
of materials and industrial processes (Forty, 1986). This approach results in stable,
symmetrical, and functionally optimized solutions, in which the visual structure is

strictly controlled.

In contrast, contemporary digital industrial design introduces computational and
parametric systems of form generation. According to Kolarevic (2003), digital
design represents a shift from representation to generation, where form evolves
through algorithmic rules rather than fixed geometric constraints. In this context,
Norman (2013) highlights that contemporary design is focused on user experi-
ence, whereby composition assumes a dynamic and interactive role in organizing

perception and interaction.

However, critical theorists point out that digital freedom does not necessarily lead
to better design outcomes. Burry (2011) argues that excessive reliance on algorith-
mic processes may result in formal homogenization and a loss of the material logic
of the object.



IJAD
International Journal of Art and Design

In this direction, the hybrid approach emerges as an integration of material in-
telligence and computationally generated processes. This model enables a balance
between craftsmanship and digital flexibility, producing multidimensional compo-

sitions that optimize form, ergonomics, and user experience (Oxman, 2010).

Accordingly, the theoretical framework establishes an analytical model based on
three levels: (1) material determination, (2) functional-perceptual organization,
and (3) computational variability. This model serves as a foundation for further

comparative analysis of traditional and digital practices in industrial design.

Methodology

The methodological approach of this study is based on a qualitative research design
employing comparative analysis, aiming to provide a systematic and interpretative
understanding of the transformation of compositional principles in industrial de-

sign within the context of traditional and digital practices.

The research is grounded in a combination of theoretical analysis and visual inter-
pretation, with a focus on the formal, functional, and perceptual aspects of design
objects. This approach enables a multidimensional understanding of composition
as a dynamic system shaped by technological and cultural factors (Cross, 2011;
Schoén, 1983).

Research Design and Sample Selection

The study applies purposive sampling of representative examples from Macedo-
nian industrial design in order to ensure relevance and historical comparability
(Patton, 2002).

The selected examples are divided into two clearly defined categories:

+ (1) traditional industrial design (1970-1989)

+  (2) contemporary digital design (2000-2025)

This categorization enables the analysis of the transformation of compositional

principles across different technological and production paradigms (Kolarevic,
2003).
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Analytical Framework and Criteria

Each selected example is analyzed through a structured analytical framework based

on the following compositional parameters:

+  organization of form and compositional structure
+  relationship between aesthetics and functionality
+ ergonomics and user experience

+ degree of variability and adaptability

+ influence of materials and technology on form

These criteria function as coding categories for the comparative analysis of design
solutions, allowing for systematic interpretation of visual and functional charac-
teristics (Lupton & Phillips, 2015; Ulrich & Eppinger, 2016).

Methods of Analysis

The research applies a descriptive-interpretative method combined with qualita-
tive coding of visual and formal characteristics. This approach enables the identi-
fication of patterns, similarities, and differences between traditional and digital

design practices (Schon, 1983).

Research Limitations

The study is limited to a qualitative analysis of selected examples without quanti-
tative measurement, implying interpretative rather than statistical validity of the
results. While this approach allows for in-depth analysis, it does not provide gener-

alizable findings in a statistical sense (Creswell, 2014).

Analysis

The analysis of compositional principles in industrial design indicates that, al-
though their theoretical foundation remains stable, their practical application var-
ies significantly depending on the technological, production, and cultural condi-
tions of design practice. This suggests that composition should not be understood
as a fixed category, but rather as a dynamic system of visual and functional organi-
zation (Arnheim, 1974; Lupton & Phillips, 2015).
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Traditional Industrial Design (1970-1980)

Traditional industrial design in the Macedonian context developed within the
framework of the modernist paradigm, where form is directly conditioned by mate-
rial and production constraints. Examples such as furniture produced by “Treska”
Skopje and lighting from “Metalec” Skopje are characterized by rational geometry
and functional simplicity, in line with the modernist principle of functional deter-
minism (Forty, 1986; Frampton, 1992).

In this context:

+  balance is predominantly symmetrical and static
+  rhythm derives from serial production

+  contrast is reduced in favor of functionality

+  proportion is constrained by material properties

+  visual hierarchy is single-layered and direct

This approach results in a high level of functional clarity but limited formal expres-
siveness (Papanek, 1985).

Figure 1.

Traditional design process — sketching and clay modelling. This figure presents the tradi-
tional industrial design process, where initial sketches are followed by manual clay mode-

ling, emphasizing material-based form development and hands-on craftsmanship.

Note. Author’s conceptual illustration generated with ChatGPT (OpenAl), 2026.

0
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Figure 2.

Hybrid design process — sketches, 3D model, and prototype. This figure illustrates the
transition from initial hand sketches, through digital 3D modeling, to the final physical
prototype, demonstrating the hybrid workflow in industrial design.

Note. Author’s conceptual illustration generated with ChatGPT (OpenAl), 2026.

Contemporary Digital Industrial Design (2000-2025)

Contemporary digital design develops within the context of computer-aided design
processes, where composition becomes generative and adaptive. According to Kolarev-
ic (2003), this shift from representation to generation enables the creation of forms

that are not directly determined by material constraints but by algorithmic rules.
In this context:

+  balance becomes asymmetrical and dynamic

+  rhythm is variable and parametrically generated

+  contrast is enhanced through multimaterial combinations

+  proportion is optimized through digital simulations

+  visual hierarchy is multilayered and interactive

These characteristics enable greater personalization and ergonomic adaptation,
while simultaneously creating a risk of formal homogenization due to dependence
on software tools (Burry, 2011; Oxman, 2010).
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Figure 3.

Digital design process — 3D modeling and rendering

Note. Author’s conceptual illustration generated with ChatGPT (OpenAl), 2026.

This figure illustrates the digital industrial design process, where products are de-
veloped through 3D modeling and rendering, enabling precise form control, visu-
alization, and iterative design optimization.

Comparative Synthesis

The comparative analysis indicates that the transformation of compositional prin-
ciples is not a result of their disappearance, but rather a shift in their operational
context. While the traditional approach is based on material determination and
production rationality, the digital approach operates through algorithmic variabil-

ity and systemic flexibility (Kolarevic, 2003).

This distinction reflects a transition from an “object-oriented” to a “system-orient-
ed” design paradigm, where composition is no longer a static arrangement but a
process of continuous adaptation (Norman, 2013). Consequently, the hybrid mod-
el emerges as the most balanced approach, as it integrates material logic with dig-
ital generativity, enabling both functional stability and formal innovation (Burry,
2011).
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Figure 4.

The image shows a comparison between traditional and digital design through everyday
objects. On the left are older items like a fan and rotary telephone, while on the right are

modern, sleek devices such as a lamp, speaker, and wireless gadgets.

Figure 5.

The image compares traditional design from the 1970s with contemporary industrial de-
sign. On the left are simple wooden chairs and a table, while on the right are modern,

minimalist furniture pieces and lamps with sleek forms.

To provide a clearer understanding of the differences and similarities between
traditional and contemporary digital industrial design, the following table sys-
tematizes compositional principles according to their practical application. The
table enables a visual comparison of key parameters—balance, rhythm, contrast,
proportion, and visual hierarchy—and highlights the transformation from static,
materially determined solutions to dynamic and algorithmically generated forms
(Despot et al., 2023).
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Table 1.

Comparative Analysis of Compositional Principles in Industrial Design.

Traditional Industrial Design Modern Digital Industrial Design
(1970—1980) (2000—2025)

Compositional Principle

Balance Symmettical, Static | Asymmetrical, Dynamic

Rhythm Serial Production, Repetitive Variable, Parametric Generated
Contrast Minimal, Function-Oriented ; Enhanced, Multi-Material Mix
Proportion Material Constrained Optimized via Digital Simulations
Visual Hierarchy Single-Layered, Direct Multi-Layered, Interactive
Ergonomics Basic, Standardized Personalized, Adaptive

Creative Expression Limited by Production Constraints Expanded via Algorithmic Models
Risks Limited Flexibility oL o eatany

Tech Dependency

Source: Author’s compilation based on Arnheim (1974), Papanek (1971), Heskett
(1980), Burdek (2005), Kolarevic (2003), Norman (2013), Carpo (2011), and Ox-
man (2017).

Discussion

The results of the conducted analysis indicate that compositional principles in in-
dustrial design, although theoretically constant, are subject to significant trans-
formation in their practical application. This transformation is directly related to
technological development, changes in production processes, and the increasing
focus on user experience, which aligns with contemporary user-centered design

approaches (Norman, 2013).

Traditional Industrial Design

In traditional industrial design, composition functions as a stable and predictable
system, strongly dependent on materials and technical constraints. According to
Frampton (1992), modernist design is based on the principles of rationality, func-

tion, and constructive clarity.

As demonstrated in the analysis, products from the 1970s in the Macedonian con-

text are characterized by symmetrical structures and limited formal variation. This
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approach ensures a high level of durability and structural stability but restricts cre-

ative expression and adaptation to individual user needs (Papanek, 1985).

Contemporary Digital Industrial Design

Digital industrial design introduces new dimensions in the understanding of com-
position, transforming it from a static into a dynamic and interactive system. Ac-
cording to Kolarevic (2003), the shift from “form making” to “form generation”

enables the algorithmic modeling of complex forms.

The application of CAD and parametric design enables not only visual but also
functional optimization (Oxman, 2010). In this context, composition expands to-
ward processes of interaction and personalization, aligning with theories of user

experience (Norman, 2013).

Critical Aspects

However, this digital transformation raises important critical questions. Sennett
(2008) warns that excessive technologization may lead to the loss of the craft di-
mension of design. Additionally, dependence on software tools may result in for-

mal homogenization and a reduction of authorial individuality (Burry, 2011).

Macedonian Context

In the Macedonian context, this transformation is particularly significant, as in-
dustrial design is undergoing a process of hybridization between local traditions
and global digital trends. This aligns with Manzini’s (2015) concept of “diffused
design,” where design becomes a distributed and socially embedded practice.

Hybrid Approach

Consequently, the hybrid model emerges as the most relevant approach for contem-
porary industrial design. It enables the integration of material stability and digital
flexibility, leading to a balanced design outcome (Burry, 2011; Oxman, 2010).

Additional Analytical Insights

Advantages of digital composition:
+  rapid prototyping and testing (Kolarevic, 2003)
«  personalization and user adaptation (Norman, 2013)

«  generation of complex and innovative forms (Oxman, 2010)

©



IJAD
International Journal of Art and Design

Limitations:

+  dependence on technology (Sennett, 2008)

«  reduced material authenticity (Papanek, 1985)

Conclusion

Based on the conducted comparative analysis, it can be concluded that compo-
sitional principles represent a stable theoretical foundation in industrial design;
however, their practical manifestation is subject to continuous transformation un-

der the influence of technological, production, and cultural changes.

The analysis of traditional industrial design in the Macedonian context of the 1970s
demonstrates a dominant rational and materially determined approach, which en-
sures functional clarity and structural stability, but at the same time limits formal
flexibility and product individualization. In contrast, contemporary digital indus-
trial design introduces an expanded and dynamic interpretation of composition,
enabled through parametric models, digital simulations, and interactive systems.
This approach significantly enhances adaptability and user orientation, but simul-
taneously raises questions related to technological dependency and the reduction

of material authenticity.

The main scientific contribution of this study lies in the identification and argu-
mentation of the hybrid model as an optimal framework approach in contempo-
rary industrial design. This model enables the integration of material stability and
constructive logic from traditional design with the flexibility and generative poten-

tial of digital technologies.

In the Macedonian context, the results indicate significant developmental poten-
tial for industrial design, particularly through the integration of digital tools, in-
terdisciplinary practices, and strengthened collaboration between academic and

industrial institutions.

As a direction for future research, it is recommended to conduct a more in-depth
analysis of the application of emerging technologies, including virtual reality, aug-
mented reality, and artificial intelligence, within compositional models in industri-

al design, as well as empirical studies focused on user experience.

In conclusion, the findings show that composition remains a key analytical and de-
sign concept, whose evolution directly reflects the transformation of technological

paradigms and contemporary societal needs in industrial design.

©
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