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Abstract: Ceramic firing is an essential process in the production of ceramic wares, affecting both the
aesthetics and the mechanical properties of the finished piece. There are several firing techniques, of
which two of the most commonly used are wood-fired kiln and electric firing. The first method is
traditional and involves direct interaction with flames and ash, yielding unique and variable results. In
contrast, electric firing is a modern method, characterized by precise temperature control and uniformity.
This article offers a detailed comparative analysis of these two techniques, taking into account historical,
technical, aesthetic, energy-related, and practical aspects. The study highlights the advantages and
limitations of each method, emphasizing how they influence both artistic creation and functional ceramic
production.
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Introduction

The firing process is one of the most important stages in creating ceramic objects, as it
determines the product’s final characteristics. Throughout history, firing techniques have evolved
significantly from traditional methods based on wood firing to modern systems like electric
kilns. Comparing these two approaches gives us insight into each method’s advantages and
limitations, helping to select the technique best suited to specific needs.

Ceramics, in its many forms, has been an integral part of human civilization for
thousands of years. From utilitarian vessels to works of art, clay has been shaped, decorated, and
transformed through an essential thermal process firing. Without this step, clay remains fragile
and water-soluble. Firing imparts mechanical strength, durability, and chemical stability to the
ceramic piece. Today, two of the most widely used firing methods are the wood-fired kiln a
traditional technique with expressive visual effects and the electric kiln a modern, efficient, and
predictable method. The choice between these methods profoundly influences the artistic result,
production costs, and ecological footprint.

1. Wood-Fired Kiln Firing
1.1. Characteristics and Process
Wood-fired kilns have been used for thousands of years and involve firing ceramics by

exposing them to open flames and ash. They can reach very high temperatures, but heat
distribution is often uneven, producing interesting visual effects such as natural glazes and color
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variations. The process begins by carefully arranging the ceramic pieces inside the kiln, taking
into account airflow and the direction of the flames.

Firing takes place over several hours or even days, requiring a constant supply of wood to
maintain temperature. The type of wood used influences the final outcome, since different wood
species generate varying heat levels and ash deposits?. As the temperature rises, ash from the fire
settles on the surface of the ceramics, forming a unique vitrified layer.® This can create distinct
textures and colors that are hard to reproduce with other firing methods. Moreover, cooling must
be slow and controlled to prevent cracks caused by thermal shock.

Fig. 1. Two-chamber brick oven with wood fuel
1.2. Advantages

e Unique aesthetic effects: Reactions between ash and the ceramic surface create natural
patterns and textures that are impossible to replicate in modern kilns.

e Traditional method: Favored by artists and artisans for its authenticity and connection
to historical techniques.

« Use of natural materials: Wood as a fuel source can have a reduced ecological impact if
sourced sustainably.

2 Bender, M. 2005. “Wood as Fuel: The Impact of Wood Type on Combustion and Ash Characteristics”. Journal of Forest
Products, 25(2), 123-134.
3 James, L. A. & Brown, R. T. 2010. “The Role of Ash in Ceramic Firing”. Ceramics International, 36(4), 1347-1356.
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1.3. Disadvantages

o Lack of precise temperature control: Temperatures vary throughout the kiln, affecting
the uniformity of ceramic pieces.

e« High time and resource consumption: Requires constant monitoring and large
quantities of wood.

o Environmental impact: Smoke and gas emissions can contribute to air pollution.

2. Electric Firing
2.1. Characteristics and Process

Electric kilns operate by controlled heating of ceramics without the presence of an open
flame. They allow precise adjustment of both temperature and firing cycles, ensuring consistent
results. The process begins by setting the desired temperature and firing duration, eliminating the
need for constant supervision.

Electric kilns use heating elements made of high-temperature-resistant materials that
radiate heat evenly throughout the chamber®. Unlike wood-fired kilns, there is no interaction
with ash or combustion gases, which means the outcome is predictable and repeatable®. This type
of firing is preferred in industrial production due to its efficiency and ability to tightly control
firing parameters.

Moreover, using electric kilns reduces the risk of defects caused by temperature
fluctuations, making them ideal for producing complex or delicate pieces. Modern technology
allows precise programming of each stage of the firing cycle including ramp-up and cool-down
rates to prevent thermal shock and warping. This ensures greater predictability and
reproducibility of ceramic products.
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Fig. 2. Electric kiln for ceramics

4 Smith, R. K., & Taylor, L. W. 2012. “High-Temperature Materials for Electric Furnaces: Design and Performance”. Journal of
Thermal Processing, 29(4), 118-127.

5 Gernhardt, H. D., & Lawson, J. M. 2008. “Comparing Combustion Processes: Electric vs. Wood-fired Kilns”. Journal of
Ceramic Technology, 31(2), 59-67.
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2.2. Advantages

e Precise temperature control: Ideal for producing uniform ceramic pieces without
unexpected variations.

o Energy efficiency: Energy consumption is easier to manage, and firing can be scheduled.

e Low environmental impact: Produces no smoke or toxic gases.

o Ease of use: No manual fuel feeding required, and firing cycles can be programmed.

2.3. Disadvantages

o Lack of natural aesthetic effects: Unlike wood firing, electric firing does not naturally
produce varied textures and colors.

o Dependence on electricity: A power outage can interrupt the firing process, affecting
product quality.

« High initial cost: Purchasing a high-performance electric kiln can be expensive.

3. Case Studies and Relevant Examples
3.1. Shoji Hamada — Master of Traditional Firing

A classic example of wood-firing art is Shoji Hamada, a Japanese ceramicist renowned
for his works influenced by the wabi-sabi® aesthetic. Shoji Hamada (1894-1978) is considered
one of the seminal figures in modern ceramics, a pioneer of the revival of Japanese craft
traditions, and a champion of the value of handmade work. As a master of wood-fired kiln
techniques, Hamada is often associated with the Mingei’ movement, which celebrated the beauty
of anonymous utilitarian objects made by craftsmen for everyday use.

Fig. 3. Shoji Hamada

6 Gernhardt, H. D., & Lawson, J. M. 2008. “Comparing Combustion Processes: Electric vs. Wood-fired Kilns”. Journal of
Ceramic Technology, 31(2), 59-67.
7'Yanagi, S. 1975. The Spirit of Japanese Art: The Mingei Movement. Tokyo: Japan Society, pp. 45-57.
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S. Hamada studied ceramic chemistry in Tokyo and worked in England alongside
Bernard Leach, with whom he founded the Leach Pottery, profoundly influencing British and
international ceramics. After returning to Japan, he built a workshop in Mashiko, where he
continued to fire vessels in noborigama-style wood kilns.

3.1.1. Style and Aesthetic Approach
For Hamada, wood firing was not merely a technical method but an artistic expression in
itself. He rejected over-planning, favoring spontaneous? and imperfect processes that reflected
the essence of wabi-sabi the beauty of simplicity and natural imperfection. The ash and flames
within the kiln acted as co-creators of the piece, and each work was unique due to the variable
atmosphere of the firing.°
Among the distinctive features of his work are:
o Natural ash glazes that melt and vitrify directly on the ceramic surface.
« Visible flame markings that produce chromatic gradients and metallic iridescence.
o Simple, robust forms inspired by traditional Japanese vessels.

3.1.2. Influence and Legacy

Shoji Hamada was designated a “Living National Treasure”® by the Japanese
government in 1955. His contribution extended beyond the objects he created to the education of
subsequent generations of ceramists. Through his combination of craftsmanship, aesthetic
philosophy, and respect for materials, Hamada redefined the relationship between artist and fire,
between humanity and nature. Today, his Mashiko workshop is a museum, and his works are
displayed in the world’s most prestigious ceramic art collections.

3.2. Contemporary European Studios

In Europe, many modern studios use electric kilns for functionality and compliance with
environmental regulations. However, artists who combine aesthetic and material research—such
as Hans Coper and Lucie Rie have explored controlled effects in electric environments.

Hans Coper (1920-1981) was a German-born ceramist who became one of the most
important innovators in modern ceramics!!, particularly regarding firing techniques and
experimental forms. He was influenced both by ceramic traditions and by his own research into
materials and firing processes'?. Coper is regarded as a master of form and texture!®, and his
works are celebrated for their technical innovations and aesthetic expressiveness'4.

3.2.1. Hans Coper — Innovation in Ceramics

Coper moved to the United Kingdom in 1939, where he studied at the Central School of
Art and Design in London and later at the Royal College of Art. Alongside other prominent
ceramists, he helped develop contemporary ceramics in Britain. He was associated with

8 Cummings, D. 2005. “Wabi-Sabi and Japanese Ceramics: The Influence of Hamada Shoji”. Journal of Asian Art, 14(1), 45-59.
9 Radosavljevic, 1. 2010. “Wood-Firing Techniques in Traditional Japanese Ceramics”. Ceramics: Art and Perception, 85, 73-80.
10 Yanagi, S. 1975. The Spirit of Japanese Art: The Mingei Movement. Tokyo: Japan Society, pp. 60-75.

11 Winfield, P., & Edwards, J. 1982. The Ceramic Art of Hans Coper. London: Thames & Hudson, pp. 43-47.

12 Coper, H. 1975. Material and Process: Reflections of a Potter. London: Arts Council of Great Britain, pp. 130-136.

13 Kennedy, P. 1995. “Form and Texture in the Ceramic Work of Hans Coper”. Journal of Ceramic Art, 21(4), 129-137.

14 McCune, L. 2001. “Hans Coper: A Legacy in Ceramic Innovation”. Ceramic Review, 174, 72-78.
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craftsmanship and modernism, and his integration of novel firing techniques made him famous in
the ceramics world.

3.2.2. Firing Technique

Although Hans Coper did not use wood-fired kilns as frequently as Shoji Hamada, he
deeply explored various controlled firing methods and was an innovator of form. Coper was
intensely interested in the effects of fire on materials, and his choices of kiln type and firing
atmosphere were driven by his desire to understand how to control temperatures to achieve
precise, expressive surface effects.

3.2.3. Form and Aesthetics

Coper was renowned for his geometric, abstract forms that challenged traditional ceramic
conventions. He employed a technique known as “slab building,” in which shapes are created
from flat sections of clay that are then manipulated and fused into complex forms. His work was
less about the utility of the object and more an exploration of form and texture, resulting in
sculptural pieces that seem to capture movement and energy.

3.2.4. Electric Combustion and Innovation in Controlled Temperatures

While Shoji Hamada favored wood-fired kilns'>, Coper chose electric kilns to have
absolute control over the firing process.'® He could precisely set the temperature and achieve
very subtle visual effects that matched his artistic vision. Additionally, he experimented with
smoke techniques and firing in an oxygen-rich atmosphere!’, which allowed him to create unique
textures and colors?® on the ceramic surface.

3.2.5. Hans Coper’s Works

His pieces are exhibited in prestigious galleries and contemporary art museums around
the world, and items from his collections are recognized for their artistic and technical value. The
vessels and sculptural forms created by Coper are praised for their innovative integration of
texture and form, as well as for subtle visual effects — such as areas of irregular coloration
resulting from controlled firing.

15 Hamada, S., & Kawai, H. 1992. Shoji Hamada: The Potter’s Art. Kyoto: Kobodo, pp. 40-65.

16 Winfield, P., & Edwards, J. 1982. The Ceramic Art of Hans Coper. London: Thames & Hudson pp. 78-80.

17 McCune, L. 2001. “Hans Coper: A Legacy in Ceramic Innovation”. Ceramic Review, 174, 72-78.

18 Kennedy, P. 1995. “Form and Texture in the Ceramic Work of Hans Coper”. Journal of Ceramic Art, 21(4), 129-137.
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Fig. 4. Sack and Disc" form, 1968, Stoneware, layered porcelain slips and engobes over
a textured body, the disc and interior with a manganese glaze.

3.2.6. Hans Coper and the Evolution of Modern Ceramics

Hans Coper played a crucial role in transforming ceramics from a purely craft-based
practice into a modern art form one concerned not only with utility but also with the very
concept of form and the production process. He succeeded in merging ceramic tradition with
technological innovation, forging a distinctive style that influenced both his contemporaries in
the ceramics world and movements in craft and design. Coper was an artist who understood
deeply that firing was not just a method for solidifying clay but a powerful means of artistic
expression.

By exercising precise control over the firing atmosphere and temperature, Coper was able
to produce works that embraced natural imperfections yet did so in a disciplined, systematic way
marking a clear departure from conventional ceramic traditions.

4. Conclusions

A comparison of wood-fired kilns and electric kilns reveals two fundamentally different
philosophies in ceramic art. The wood-fired kiln is rooted in tradition, emphasizing direct
engagement with material and nature. It is not merely a tool but an immersive experience: a
slow, intuitive process that demands time, patience, and a close dialogue with fire and kiln
atmosphere. The rich textures, flame-altered glazes, molten ash deposits, and serendipitous
effects all arise from an organic, almost ritualistic firing that celebrates expressiveness and
uniqueness.

By contrast, electric firing embodies the modern ceramist’s quest for control, consistency,
and predictability. Electric kilns allow artists to replicate exact firing conditions every time
crucial for series production or works requiring precise color palettes and fine detail. They are
more accessible in urban settings and demand less physical and logistical effort, yet they still
offer significant creative potential.

Ultimately, the choice between these two methods is as much conceptual as it is
technical. It reflects the artist’s vision, their relationship to the creative process, and the values
they impart to their work. Some ceramists will continue to explore the spontaneity and richness
of wood firing, while others will embrace the technological precision of electric kilns to achieve
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a different kind of artistic refinement. What matters most is that each artist understands their
options, experiments freely, and discovers their own language within this wide spectrum of
possibilities. In doing so, ceramic firing transcends mere technique to become an artistic act in its
own right.
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