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INTRODUCTION

Robert Harrison in his book Sustainable Ceramics writes “ceramics is dirty” and “ceramics with all its inherent needs of making, materials, firing fuels and working space is certainly not a clean/green medium” (2013, p15). 
Ceramics has been valued for a long time for its versatility, aesthetic appeal and durability, yet it is also a resource-consuming and energy intensive practice. It has a substantial environmental footprint, spanning from raw material extraction to final production. Clay and glazing materials are finite resources which must be mined disrupting ecosystems and depleting natural resources. Furthermore, ceramics require high-temperature kilns, fuelled often by non-renewables such as gas or fossil fuelled derived electricity.
Facing ecological breakdown ceramic artists are more re-evaluating their material use and ways to sustain them. Sustainability is an ever more urgent matter, yet it would be helpful to gain a better understanding of it what its meaning. Matthew Blakely and Sara Howard use sustainability in their ceramic practices albeit in very contrasting different ways. Howard adopts an approach from within the system of industrial infrastructure transforming supply chains into sustainable, circular systems. Blakely, by contrast rejects industrial input altogether, focussing on local geology through phenomenological work retreating into the landscape with an intimate knowledge of the materials. Their practices are divergent, reform or retreat, philosophically there are elements of accelerationist versus localist, yet both reimagine ceramic production to propose a sustainable future.

WHAT IS SUSTAINABILITY?
The idea of sustainability became part of academic lexicon from the mid-eighties and has evolved ever since. The World Commission on Environment and Development stated that sustainability is economic-development activity that “meets the needs of the present without compromising the ability of future generations to meet their own needs” (WCED, 1987,p 39). It serves as a foundation for how we speak about sustainability today, exploring a steady state of (part of) Earth that can support the economic growth and human population without being a threat to the health of humans, animals and plants or using Earth’s resources to depletion and indefinite damage. 	
The 1987 Brundtland Report by WCED laid the foundation for the concept of The Three E’s of Sustainability. Either described as three overlapping concentric circles (Equity, Environment, Economy) or as three pillars (People, Planet, Profit) holding up the concept that sustainability can only be achieved by simultaneously preserving economic growth and development, protecting the environment, and promoting equity.
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Image 1: Sustainability
Sustainability through protection of the environment focuses on safeguarding clean air and water, climate stability, biodiversity, resource conservation and reducing pollution and waste. Economic prosperity is achieved sustainably through promoting ethical consumption, creating green jobs and circular economies that serve planet and people. Sustainable equity involves empowerment, fairness and uplifting marginalised communities.
Historically, seeds of sustainability can be traced back to the late eighteenth century by ideas put forward by Thomas Malthus. He argued that “population growth would outstrip Earth’s ability to support that population”, resulting in:” a catastrophic collapse of human and natural resources” (Portney, 2015, 39). He argues the only effective way to avoid catastrophe and become more sustainable is through the control of the growth of the population. However, population growth did not lead to catastrophe and produced an alternative view that through technological advancement and technology major improvements were made resulting in efficient systems to support human populations. Indeed, there is an argument that instead of resisting capitalism or technological advancements it should be accelerated in its developments.
ACCELERATIONISM
Accelerationism, in its various forms, proposes to exacerbate capitalisms internal contradictions to hasten its collapse. Armen Avanessian describes its characteristics as: 
“Any accelerationist thought is based on the assessment that contradictions (of 		capitalism) must be countered by their own aggravation: on the one hand, a 			cynical trust in politique du pire, and on the other hand, an idealistic hope that the 		intensification of capitalism’s crisis phenomena in contemporary 				neoliberalism — on the model of double negation — could lead to the removal of its 		internal contradictions and even to its explosion” (Chistyakov, 2022, p.690). 
In other words, speed up capitalism's problems which eventually will lead to its collapse and transform into something radically different.  Capitalisms reliance on endless growth on a finite planet, increase in wealth but more so inequality, while promising freedom most experience exploitation are examples of its contradictions which must get worse before they get better through ‘the politics of the worst’ or ‘politique du pire’.
 Right-wing accelerationism is centralised around the ideology of Nick Land’s view that:” there is no way out of capitalism but through it” (Land, 2011, p. 338), which promotes acceleration and systemic breakdown even at the cost of environmental collapse with little regard to social limits, being anti-democratic in nature. Critic Benjamin Noys (2014) argues that right-wing accelerationism personifies “politics of escape rather than transformation” (p.6), obsessing over speed while ignoring ethical consequence or direction. It is technocratic, fully embraces AI, post national systems, and cybernetics alluding that: "nothing human makes it out of the near future" ((Land, 2011, p.443) where capitalism will evolve into something entirely post-humanist.
While sustainability and accelerationism are seemingly positioned in opposition, some threads of left accelerationists thought visualise a healthy alignment between ecological responsibility and technological progress. Srnicek and Williams argue that:
” Rather than retreating from technological modernity, we need to embrace it 	and redirect it towards post-capitalist purposes. This means massive public 		investment in developing technologies that can replace carbon-based energy, transform infrastructure, and solve ecological crises” (2015, p109).
 They envision automated labour, not as leading to unemployment and precarity as it does under capitalism, but as a liberation of repetitive menial work by giving public ownership and democratic control over tech infrastructure. UBI or Universal Basic Income, a non-means-tested, unconditional income, is key to their transitional policy, counteracting growing inequality and creating basic economic security. By reducing labour time, it enables people to participate in care work, politics, education and art.
They further critique the so called “folk politics”, localised resistance and grassroots initiatives as insufficient to address the global emergency promoting instead systemic and scalable transformations. “The task today is to scale up the capacities necessary to transform our infrastructural and productive systems for a post-carbon future.” (Srnicek and Williams, 2015, p. 79). 
How this translates into sustainability in ceramics could mean firing with renewable energy, using new technologies such as low-emission kilns and digital clay printing, which minimises material waste. However, this technological embrace contrasts with Blakely’s return to traditional and local materials.
To summarise right accelerationism pushes towards collapse, left accelerationism proposes technological, systemic transformations to avert collapse. Sustainability seeks to ensure that future generations inherit a liveable planet by restructuring human activity through its core principles of social equity, economic viability and ecological integrity. Which leaves to explore the findings of Sara Howard through these lenses.



SARAH HOWARD 

In her book Sustainable Ceramics Howard explains that most materials needed to produce a ceramic vessel require being mined from somewhere on this planet. The acquisition of clay and glazing materials may only be a few clicks away on a screen being delivered on our doorstep, yet the process before it gets to your door involves creating a tremendous amount of waste. Howard states: “for every gram or purified mineral used in industry, whether it be our glaze materials or kiln elements, an average of 340 times its weight in mineral ore must be extracted or processed” (Howard, 2023, p 22). 		
Though, as consumers we might be oblivious to the damage material extraction can cause this is not so for locals. “Mines, particularly open pit mines, are unable to control the amount of dust they produce and where it travels to, contaminating air and water in the local area, leading to adverse health effects on wildlife and humans” (Howard, 2023, p 22). The European Union signed a law in June 2017 called the Conflict Minerals Regulation focussing on stemming ‘conflict minerals’ sometimes sourced from areas financed by forced labour, illicit trade or armed conflict. Two of these minerals are used in ceramic glaze, tin as an opacifier and white colourant and gold as a lustre.
One resource of interest to ceramicists, cobalt, is mined in the Democratic Republic of Congo (DRC) and is responsible for 95% of global production. The rare mineral is used in everyday items and the global renewable energy transition which spiked demand. It is also used as a powerful blue colourant in ceramics all the while its “mining continues to fund conflict and is undertaken by child labour” (Howard, 2023, p 24). 
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Image 2: Child Labouring for Cobalt
 Despite ceramic material distributors in the UK may claim their minerals are ethically sourced there is great difficulty in tracing its origin. Siddharth Kara, a professor of human trafficking and modern-day slavery, witnessed 15.000 people hand picking cobalt from the pit of a mine in DRC. The artisanal and small-scale mining (ASM) have unregulated working conditions leading to high risk of life and child labour, he found. Clashes of ASM with large scale mining (LSM) have resulted into deaths while one of the founding members of ‘The Fair Cobalt Alliance' states:” it is physically impossible to trace whether cobalt has been artisanal or large scale mined” (Howard, 2023, p 28). It begs to question the need to consume minerals with ecological and ethical issues in the first place. Though it is nearly impossible to eliminate these minerals since they are present in many modern technologies such as batteries and stainless-steel items, there is that possibility in our ceramic practice.
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Image 3: Artisanal Small-scale Mining for Cobalt
Howard further addresses the pressing environmental challenges within the ceramics industry, particularly its reliance on finite natural resources and the ecological consequences of traditional production methods. Howard proposes an approach of transformation by integrating industrial waste by-products into ceramic production to foster sustainability and reduce environmental harm. Howard introduces the concept of industrial symbiosis, where waste from one industry becomes the raw material for another. This approach minimizes the consumption of virgin materials and diverts waste from landfills. By establishing relationships between industries that consume similar raw materials, it's possible to create a circular system that benefits both the environment and the economy. The proposed closed-loop approach resonates with Srnicek and Williams call for large scale infrastructural shifts blending ecological responsibility with technological innovation.
Examples are unrecyclable glass slurry in the glass industry that can be used as a flux in a base glaze recipe. In the stone industry, the slurry of predominantly quartz, marble and granite can replace feldspar and silica in a glaze recipe. In the restaurant industry oyster, mussel and eggshells which contain roughly 95% calcium carbonate can be used as a whiting in glaze recipes. It requires calcining the shells to 600 degrees C to break down into powder. In the metal industry metal dust can be used as a colouring agent creating a speckled finish. In the construction industry clay can be a waste product and processed into a usable material. In the ceramics industry plaster, which is made of dehydrated gypsum can be reused into plaster bats, press and hump moulds. Due to the reduced strength, it isn’t suitable for detailed moulds.
 In the book Potters Save the World Katherine Tomlison suggests making metal oxides from recycled copper. Recycled electrical cables can be turned into verdigris by oxidising copper with vinegar, which has a significantly lower carbon footprint than virgin copper.
Another practical example of Howard's principles is the Circular Ceramics Collection, developed in collaboration with Kevala Ceramics in Bali, Indonesia. This fifteen-piece tableware collection is crafted from 70% to 100% secondary resources that would have otherwise ended up in landfills. The project demonstrates the feasibility and aesthetic potential of using reclaimed materials in ceramic design. 


[image: ]
Image 4: Kevala Ceramics
Howard's practice, by integrating industrial by-products, directly supports the Three E's of sustainability: reducing environmental harm (Planet), creating cost-effective material solutions (Profit), and addressing social responsibility around ethical sourcing (People). Howard’s work focusses on reducing waste in industries, reimagining supply chains and exploring sustainable systems within industrial ceramics. “I’ve always believed that change is best made from within” (Howard, 2023, p. 7). This method aligns with accelerationists strategies, through repurposing systemic tools for ecological betterment she demonstrates to achieve sustainability through reprogramming the systems that caused the problems in the first place. 
 Blakely’s approach is complementary yet contrasting. Howard strives to reform the industry from within, while Blakely altogether turns away from industrial systems, grounding his work by direct engagement of untamed raw materials. It can be seen as a meditation on slowness and a resistance against global acceleration and the relentless drive for speed and efficiency.


MATTHEW BLAKELY
“Everything used in the making of my work has been sourced, crushed, ground, 	sieved and blended by myself from rocks I have collected from across Britain” (2023).
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Image 5: Rock Glazed Pot Matthew Blakely
Author of Rock Gazes Unearthed presents a very interesting approach to sustainability in ceramics by advocating for the use of locally sourced rocks and minerals as glaze materials. He emphasizes his philosophy on reducing reliance on industrially processed materials, a deeper connection to natural resources and promoting self-sufficiency in ceramic practices. Through his work, Blakely highlights key sustainable principles, including, energy efficiency, minimizing environmental impact, responsible sourcing of materials and the revival of traditional ceramic methods. The approach of focusing on natural and locally available resources, offers an alternative to the mass production and resource-intensive practices that dominate contemporary ceramics and serves as a resistance against global capitalist extraction.
 Industrially manufactured ceramics often depend on metal oxides, refined feldspars, and synthetic glaze components, which require intensive chemical processing, transportation and mining. These processes contribute significantly to carbon emissions and environmental footprint. Blakely is encouraging ceramicists to use materials found in their local environment and thereby reducing the ecological footprint of ceramic production. It minimizes the environmental cost connected to transportation and encourages a deeper understanding of the natural world, as ceramicists learn to work with the unique properties of their regional geology. This is a great invitation to learn more about our local geology.
GEOLOGY
Blakely states that every rock can be used as a glaze to some extent, though some give more interesting results and are useable in a higher amount. Geologists divide rock into three categories, igneous or volcanic rock, sedimentary rock which are built up from deposited layers over time and metamorphic rocks which are igneous or sedimentary rocks altered by pressure or heat. The Earth’s crust consists roughly of 95% igneous and metamorphic rocks, 4% clay and shale, 0.75% sandstone and 0.25% limestone which are sedimentary rocks, though relatively scarcer they cover over 70% of the Earth crust in various thicknesses. Most of England and Wales are covered with sedimentary rocks.
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Image 6: Geology Map Brittain

Igneous rocks are rocks formed of molten magma, some cooled slowly under the crust such as granite or some forced through the crust, cooling quickly such as basalt. For potters they are important because they are a predominant source of feldspars, a group of aluminosilicate minerals containing a ratio of flux; alumina; silica. These are used as a flux. 
Basalt is quarried locally near Cynyl Elfed at Foelfach High PSV Aggregates & Stone. It is mainly used for making tarmac in road building. Nick Membery, a Carmarthenshire potter, uses this basalt in his glaze recipe. The iron content is high which makes it useful for a Tenmoku glaze.
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Image 7: Tenmoku Glaze with Basalt by Nick Membery
Overall Metamorphic rocks are physically modified igneous rocks and sedimentary rocks such as slate is metamorphosed clay, mudstone or shale and marble is metamorphosed limestone. Most are very hard and therefore hard to prepare. Chalk, limestone, and marble are sources of calcium carbonate (whiting) which are soft to hard in that order of useability. 
Sedimentary rocks are formed mostly from the weathering and erosion of (mostly) igneous rocks also called their parent rocks. Wind, water, and ice wash away fragmented minerals deposited into layers compressing into new rock, also called clastic sedimentary rocks including sandstones and clays. Organic sedimentary rocks are formed from plant and animal remains such as coal, dolomite and limestone. Chemical sedimentary rocks are formed when minerals are deposited from solution such as flint, quartz and many iron ores. 
To assess the hardness of rocks geologists in the field use the Mohs scale to help identify rocks. They use the scratch test observing the ability of one rock type to scratch the surface of another. The scale goes from 1 to 10 with talc being the softest at 1 and diamond the hardest at 10. Feldspar is 6 and quartz is 7.
All clays are originally derived from the weathering of igneous rocks. Primary clay, or clay that has not moved from where it's made, such as kaolin or China clay mined in Cornwall and Devon are refractory, pure, low in iron and not very plastic. Secondary clays or transported clays from streams and rivers into lakes may pick up impurities on the way while breaking up clay crystals into smaller particles, making them far more plastic, are also known as ball clays. Blakely subdivides further into tertiary clays which differ from once transported ball clays and describes an array of clays exposed to wind and rain, washed away and transported again, by glacial action or redeposited as dust. This group of clays varies so much, making up 65% sedimentary rocks, that ‘just test it’ is Blakely’s best advice. The biggest advantage of clay as a glazing material is that it consists of very fine particles which makes it very useful without having to grind or mill it. Kaolin is an aluminosilicate at a ratio alumina:1 silica: 2. Ballclays will have some more flux whereas tertiary clays are closer to the ideal 1:8 ratio. Why these ratios are important is best understood through the Seger formula.
The Seger Formula was developed in the late nineteenth century by Herman Seger. It is a system for understanding glaze chemistry and predicting behaviour of glaze. He realised that ratios between glaze forming groups are important. The Seger formula splits up all the ingredients containing flux, alumina and silica. The combined molecular totals are reassembled where the fluxes are added to 1. This can be done by glaze calculation software to know what flux, alumina and silica are in a glaze. Blakely explains that an ‘ideal’ stoneware glaze has an alumina: silica ratio 1:8, given that all fluxes are added to 1. “This, ‘ideal’ glaze is balanced enough to be close to a eutectic, meaning that it starts to melt at a relatively low temperature and is likely to be shiny and stable over a broad temperature range” (Blakely, 2023, p.20).
Though not a rock wood ash is a very useful glazing material. It can be a main source of calcium. It has a flux: alumina: silica ratio that makes it possible to make a glaze on its own but generally it is used as part of a recipe. Ash is highly variable in composition depending on which part of the tree (branch, bark or trunk), what tree and even in what type of soil the tree is grown in. Due to the many variables every batch of ash needs testing. Its advantages are that it is easy to prepare due to the small particle size. The combination of elements can make the glaze more interesting unexpectedly. It brings the dialogue to the need of testing to get a grip on the unknown variables.

TESTING
Biaxial blends are a scientific, controlled way to test how glaze ingredients interact with each other to discover functional glazes. This is particularly helpful when using rocks without knowing the exact chemistry finding the right balance between melting (flux), glassiness (silica) and stability (alumina). It allows to adjust two key ingredients along perpendicular axes. By mastering these testing strategies, it is possible to achieve beautiful, functional glazes without relying on industrial refined, imported materials.
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Image 8: Biaxial Diagram
The X-axis (left to right) or A to B and C to D increases in silica. The Y-axis (down to top) or C to A and D to B increases in alumina. Creating a grid with A in the left top corner leaning to stable alumina matt glazes, B in the right top corner high in alumina and silica tending towards hard stable opaque glazes, C in the left bottom corner is high in flux, low in alumina and silica tend to be responsive to colour and can get runny or craze when fired slightly higher, and D in the right bottom corner where glazes can develop a Chun blue effect with high silica, low alumina. With the centre as the ‘ideal’ glaze with a flux: alumina: silica 1:1:8 ratio.
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Image 9: Calculating Glazes
In the chart above the composition of the glazes in the biaxial are shown.  The left-hand column is a lineblend between A and C and the right between B and D.  The top row is a lineblend  between glaze A and B and the bottom row between glaze C and D. The central nine glazes are a blend of all four corner glazes. Blakely explains: “Each glaze recipe can be calculated by multiplying all the ingredients of glaze A by the appropriate fraction, those of glaze B and C and D by their fraction and then adding them all together. If the corner glazes add up to 100% the resulting glaze should too” (2021, p71).
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Image 10: Example Biaxial Glaze Recipe
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Image 11: Biaxial Blend Grid
Blakely’s methods require logic and systematic testing while working with many variabilities, from in his case firing in wood kilns to understanding the unique and unpredictable characteristics of each sourced material. It results a truly unique product. It not a model of systemic reform on a scalable level but a reconnection the material in a slow, intimate and laborious way. It aligns with Jussi Parikka’s view that: “we need to think of media not only in terms of machines and content but also in terms of geology: of minerals, metals, and the earth” (Parikka, 2015, p. 4). While his focus is on media, it holds true about Blakely’s ceramics being more than a vessel.  It is a media of geological time reconnecting to the local environment.
CONCLUSION
 In conclusion, Matthew Blakely and Sara Howard’s practices offer contrasting yet complementary perspectives on sustainability within ceramics. Blakely’s dedication to localism using locally sourced materials and traditional techniques offers reconnection to the land, geology with time intensive craft.  The process is slow and labour intensive resisting the convenience and speed of industrial production. It counters globalised material economies offering an intimacy to environment and autonomy. Blakely promotes sustainability by minimizing reliance on industry, reducing transport emissions while honouring traditional knowledge.
Contrasting, Howard operates within industrial systems seeking to reimagine waste streams with technological innovations promoting sustainability within ceramics at scale. Her methods are based on systemic intervention and collaboration between manufacturers, scientists and engineers contributing to a circular economy within industry. It resonates with embracing technological modernity perceived by accelerationist thinkers. Through innovation and industrial reform tons of waste materials are routed back into the supply chain. 
It may seem that the efforts and impact of the individual maker is negligible compared to industrial processes but both Howard and Blakely value small intentional change, captured by Harrison
“There is no doubt that the impact of the individual maker is minimal compared to that 	of the industry, but I am of the belief that we should take responsibility to evaluate our 	processes and minimise our impact on the environment. If every maker made one small 	positive change to his/her practice, the combined result would make a significant 		difference” (Harrison, 2013, p. 23).
It affirms vital ethical personal responsibility for a potential collective shift driving meaningful transformation. The work of Howard and Blakely ultimately suggests that sustainable ceramics cannot be captured by a singular approach. Whether through the reconfiguration of post-industrial systems or the revival of pre-industrial practices both can propose an alternative future for ceramics which is creatively ambitious and environmentally responsible. They represent two ends of the spectrum Blakely advocating ecological connectedness through craft, Howard as experimental reformer in industry. Sustainability needs both soil and science; rewilding and redesigning. Let's get making.
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