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Background

The key issue is how kiln-cast glass artists can contribute to the wider cultural shift towards a more environmentally sustainable society. This proposal seeks to understand how the processes involved in kiln-casting are sustainable or can be made more sustainable, in terms of first improving kiln-casting practice by eliminating a number of processes in order to make less waste and to identify ways of making reusable moulds and reusable but second to make kiln-casting more financially sustainable for glass artists.

It is hoped that by identifying and acknowledging the techniques and processes which are or are not sustainable, this investigation will provide an opportunity to share and gain knowledge from artists working in the field of kiln-casting. There is a paucity of research relating to kiln-casting and the literature review produced limited resources relating to sustainable kiln-casting. Consequently, this proposal is both constrained by this and is constructed on the author’s current experience and knowledge informed by practice and a small group of kiln-cast practitioners who have assisted the author during undergraduate study.

The factors that influenced the chosen methodology including that more sustainable kiln-casting techniques is a niche area and under-researched with a paucity of academic sources. Further, there was a likelihood of professional glass kiln-casters would be unlikely to share their learned knowledge. I suggest that this research project is exploratory in nature because I am trying to find out what is happening in this field, asking questions and seeking to understand how sustainable kiln-casting can be contributed to with my own research. Also, the research I am conducting seeks to describe an accurate profile of current kiln-casting processes and techniques and to evaluate their sustainability.

Sustainability definition

This author applies the following understanding to the word sustainable it “be at the heart of our collective artistic vision. Creativity is the most sustainable and renewable energy source on the planet” (Tickell, 2012).  


Introduction

Sustainability is a buzz or green word and one with different meanings (Jawad, 2017). A key definition of sustainability is Brundtland’s (1987) classic one “Humanity has the ability to make development sustainable to ensure that it meets the needs of the present without compromising the ability of future generations to meet their own needs.” Sustainability is also a growing focus of artists’ attention (Grant, 2012). Pocock (in Grant, ibid) writes that “fine art is one of the last fields to be engaged in social responsibility and ecological awareness.” He continues that students have been traditionally taught to express themselves with disregard to the wider societal context in which their art exists. However, it is important to consider the impact of kiln-casting on the environment. Sustainability further is constantly evolving and its application to works of art varies considerably (Grant, 2012). It is significant that Creative Carbon Scotland (2017) write that its partnership of arts organisations represents its view that art, cultural and creative organisations have a significant influencing power to shape sustainability in the twenty-first century. I believe that art can be a leader in the push for a more sustainable society and that more sustainable kiln-casting techniques and processes can be achieved.

Sustainability and recycling

This proposal argues that the current, typical kiln-casting process does not offer a significant usable waste stream. Kiln-cast processes do not produce a waste stream as straightforward as recycling glass bottles however, there are processes that can be optimised to increase sustainability.  Mackenzie (1997, p. 68) writes that artists can make a difference and “they determine the choice of materials; how long the product will last; how effectively it uses energy, and how easily it may be reclaimed and re-used.” The kiln-cast artist is able to determine the choice of materials and should seek to use at least locally-sourced ones. Further, the kiln-cast sculpture will last forever, does not waste energy and can be reclaimed or re-used. Therefore, it could be suggested that Mackenzie would approve of the kiln-cast artist glass to some extent. The problem is the significant use of other resources which can be found in Appendix 1.



Searches of sustainable methods and kiln-cast artists

Xin (undated) discusses two recycled glass projects. The first is the Heineken WOBO project which was inspired by hundreds of its green glass bottles laying on beaches in Curacao. Heineken considered that it might be useful to recycle these bottle as building materials. This project resulted in a thicker, rectangular bottle in fact more like a brick and able to be stacked with the next of one bottle fitting into another bottle. Further the bottles could contain a material to act as insulation and provide lighting. Ultimately, the project was discontinued as it was not financially viable incurring more energy expenditure on its manufacture and transportation. This project has inspired for the author the idea of constructing the sculptures so that they could be recycled in the future is something that the author has not previously considered and is similar to ideas of the kiln-cast pieces potentially having dual-purpose.

Xin (ibid) also discusses the ‘A bottle is a messenger’ Masters project that investigated the communication between audience and art. Instead of a message in a bottle, the messages were on the surfaces of the bottles. This project used waste glass which was the vehicle for emotion. This project has inspired the author to consider how kiln-cast glass may be a way to reflect sustainability with key messages integral to the sculpture and to consider if textual surfaces can impact on tactile desires to touch the glass and evoke emotions.

Research design

Malhotra (1993) says that research design can be a framework for setting out the procedures required in order to obtain the information needed to answer research questions.  Research is multi-step and an organized effort into a specific problem that needs a solution (Sekaran, 1992) and a systematic investigation to find answers to a problem (Macionis and Plummer, 1998).

The research began with a content analysis using Google Scholar attempting to find existing techniques relating to the sustainability of glass art and the sustainability of glass kiln-casting.
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Table 1 Google Scholar and Google Search Results
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Figure 1 Google Scholar Search Result

This was valuable research indicating two things. First, how specialist this area is and second, how under-researched the area is and therefore that this area was a useful area to explore because our understanding of techniques that related to glass kiln-casting is limited. Therefore, the process was informative in the sense that it gave some indications of the challenges I was likely to face without resources to support my interest in sustainable kiln-casting techniques. Google Scholar was deemed to be the most appropriate resource as this study is an academic project however with the result being so poor it was extended to Google. However, it was not possible to research beyond the first few page drill downs.

Google was simply the beginning of my searches I then used UWTSD databases to search for further information about kiln-cast glass and sustainability, I researched this using databases such as Ebsco and Proquest Arts.  However, the search produced 0 results. Searches were conducted for documents where the title or abstract contained the terms ‘glass’ ‘art’ ‘sustainable’ ‘sustainability’ ‘kiln-casting.’ An online content analysis of books available at UWTSD using the library database was also conducted, however, the search produced 0 results. It is because of this paucity that useful resources were identified by Google, however, they were few in number.

Despite the challenges mentioned above, research of online sources provided to be appropriate for this study as with the wealth of information available online, no other resource was likely to improve the search.

Additional resources

My research identified Erwin Timmers of the Washington Glass School (2014) as useful. The Washington Glass School (2014) outline some sustainable kiln-cast techniques used by Timmers who is an eco-artist who documents the methodology of his techniques using materials he gathers from the waste stream. He uses washed-up plastic bottles and coats the bottles with a plaster/silica coating, fires the moulds which melts the plastic bottles, then puts the cleaned moulds in sand inside the kiln. This method is not completely sustainable due to the use of plastics and their melting but instead incorporates recycled materials into his art. The Washington Glass School also outlines how the internet can enable commissions to happen between artists and clients from across the globe. It details how glass artist Michael Janis was hired to create kiln-cast glass (entitled ‘The Gravity Between Us’) for inside an hotel in Washington. Again, this represents sustainable techniques without perhaps the whole project being 100% sustainable.
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Research already undertaken and its influences on changes and developments within the work 

I researched mould-making techniques, sustainable working methods, processes and techniques with a view to making glass kiln-casting more sustainable. I also researched into the various types of glass and their manufacture as well as their impact on the natural world. I also focused on a sustainable supply chain for assorted materials essential to kiln-casting. This was key to my plan to be a sustainable artist and entrepreneur in both the short and long-term.

The research benefited me considerably as my project being as sustainable as possible was a central theme as well as the practicalities of finding ways to create re-usable moulds and source unwanted glass (in the form of muff tops which are a waste product in the manufacture of sheet glass). The research unearthed methods and glass sources which enhanced my art as more financially sustainable for me. Further, this research provided insights to facilitate my materials and money to go further allowing me to be able to put more art on public view. This is in addition to the impact more sustainable practices would have on the environment and with UWTSD’s commitment to being dedicated “to creating a community of staff and students who support sustainability through social, economic, cultural and environmental responsibility” I was sure that this was a timely project based on the university’s enthusiasm for sustainability.

I chose sustainability due to its currency at UWTSD: I have been inundated with emails sustainability and was committed to creating glass artwork that was both sustainable to the environment. 

Going forward 

During the summer in between the end of Level 6 and the beginning of Level 7, there were three particular areas with which I became fascinated. The first area was extending my knowledge of mould-making and through the summer I spent a number of months exploring new processes. I have retained all the moulds and sculptures I made. The theme was examining local nature. The second theme was sustainability. And the final theme is representative of who I am as a man, relating to my ethnicity and my religion and based on my passion for Islamic Art and I am particularly interested in calligraphy. Islamic art is not just restricted to religion but includes all the art of the rich and diverse cultures of Islamic society. It does include some secular elements that are frowned on and even forbidden by some Islamic theologians (Davies et al, 2007) (such as the representation in art of life) however calligraphy from the Qur’an is never forbidden and I decided after my disastrous effort exploring sustainability to be true to myself, my culture, my father, my faith and focus on Islamic calligraphy from the Qur’an.

Continued research strategies

When I was exploring sustainability, content analysis of websites and the conducting of a literature review were appropriate, and I have employed these research techniques with my idea of Islamic art. However, I have also employed interviewing as a method, asking Islamic calligraphers a range of pertinent questions. Whilst interviews are time consuming, they have let me explore relevant research areas in depth (Saunders et al, 2016).

Student’s own investigations
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Figure 2 Vermiculite workings

In order to design more sustainable moulds, I researched a material called vermiculite. I originally used vermiculite to create test samples in my final undergraduate year (Figure 2). Small samples were designed and manufactured to specific sizes using vermiculite a re-usable material and this facilitated the manufacture of multiple samples. It was these samples that made me think if this technique could be taken further and on a much larger scale.
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Figure 3 Vermiculite process 

I created a series of moulds using vermiculite for testing with real-size working sculptures. They were constructed using a band saw to cut the vermiculite and stainless steel screws were utilised to hold the vermiculite in place. Stainless steel screws are used because they have a high melting point and therefore will be appropriate while the glass is at casting temperature. Before use, the moulds are coated with a ceramic shelf primer which creates a layer between the vermiculite and the glass. This is necessary because without the shelf primer, the glass would stick to the vermiculite. The vermiculite moulds have proved to effectively work under multiple firings at small simple scale. However, tests on larger more, complicated and or intricate shapes have not been recorded by any working artists. After a series of firings and tests, the vermiculite boards have a lifespan of around 3-4 firings before the board becomes brittle and disintegrates when it is disassembled, this is significant because of the need to release the glass from the mould.
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Figure 4 English Antique Glass Muff tops as a waste product

Muff tops recycled glass 

Muff tops are a waste product from production of sheet glass at a number of manufacturers. However, I regularly purchase from the company English Antique Glass in Birmingham. This company uses a centuries-old technique in the manufacture of their glass and unlike modern glass manufacture which is machine-made, English Antique uses the craft of mouth-blowing their glass. The mouth-blown process generates a muff top as pictured in Figure 4 which is essentially a waste product. The product is usually stored outside the factory and discarded after a period of time and taken to the tip. However, the muff tops have become a central part of my work where, as part of my project I learned to cast with it. I suggest that this contributes to a more sustainable method of sourcing glass. It is a relatively inexpensive material and importantly contributes to a more sustainable method of working and it recycles waste glass into something more purposeful. However, it must be noted that using this glass, does not always work because of incompatibility; the glass is not made to be mixed and fused.

Some sculptures are suitable using muff tops and Figure 5 shows how the sculpture has cast and worked. This is a method of more sustainable artwork using more sustainable methods. This is more financially sustainable to create, and the mould can be re-used.
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Figure 5 Finished sculpture

The work shown in Figure 5 proves that kiln casting can be made to be more sustainable, and that with further refinement in terms of mould making, sculpting the vermiculite and much more work is required to make this method of mould making ….

High costs of kiln-casting

It is important to consider the sourcing of materials for example; locally sourced materials can limit the carbon footprint of transportation and improve the overall sustainability of the sculpture. Second, it is important to reflect the intention of the kiln-casting project and if represents a social, economic or ecological issue for example if the sculpture seeks to honour a certain event, person or occasion. Third, it is necessary to contemplate the environmental sustainability of the kiln-casting work. Grant (2012) argues that the focus of art is rarely the typical business model for artists as most of them do not create art that can be sold in a gallery to a collector. As a result, some artists will be reliant on project grants and other forms of funding and this raises a complex question about funding sustainability – with an ever-decreasing public pot of money, how art projects can make themselves sustainable in the future.

Contemporary kiln-casting methods

Kiln-cast processes are outlined below with possible recommendations for change and assumptions of the potential impact of change:
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Table 2 Recommendations to improve the sustainability of kiln-casting

Glass supplies and suppliers 

Bullseye Glass has been embroiled in a series of controversial issues and was criticised for polluting its home town of Portland, Oregon. Bullseye was accused of contributing to high levels of hazardous metals arsenic and cadmium in the local environment. (Oregon Live, 2016). Bullseye’s website has a page about its own sustainability, however the claims they make are not independently verified nor is the information robust enough to make a claim that they are involved in sustainable development and practices. The link with methodology is that possible there should be guide for artists about who are the sustainable glass producers thereby using the most sustainable materials to begin with.

There is a gap in the market for sustainable glass however it is likely that in the next generation, only more sustainable practices can be identified and adopted. The re-use of glass is problematic, and many kinds of glasses cannot be used for kiln-casting at all due to the way glass melts. Watkins-Baker, p.30-31) writes that “Because of different rates of expansion between them, we cannot combine two different glasses using kiln forming techniques such as fusing or casting without knowing whether they are compatible.” This creates problems for recycling glass as there is no way of telling without testing from melting what the rates of expansion are of each of the kinds of glass, this can be very difficult as if the glass is massively different in rates of expansion it could explode. 

Conclusion

The works of art created through the medium of kiln-casting can have a significant effect on the environment. However, art is valuable for their effect on how they make us think and feel. There are potential ways to make kiln-casting more sustainable through changing processes and resources including more recycled glass, alternative mould-making methods.  Sustainable kiln-casting needs to be considered on two levels. The first is the practical level of the recycling qualities and capabilities of glass, the sourcing of local materials, low-energy options and maximisation of kiln capacity. It is important to discuss the need for more sustainable techniques that can help conserve our planet. However, it is vital to consider the impact sustainable practices of the emotional experience of the artist and the viewers of the sculptures. Kiln-casting involves much rational, data-driven decision-making. Zammit-Lucia (2013) argument about the requirement for sustainable art can be applied to kiln-casting. It can therefore be said that it will not be enough to reduce the amount of packaging around a sculpture and call is sustainable, it will not be enough to make something out of recycled glass and call it sustainable and it will not be enough to re-engineer the supply chain and call it sustainable. Much more imagination is required to make kiln-casting sustainable and this is the beginning of a much bigger project to bring ideas forth.
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Appendix 1


Kiln-casting as a process requires significant resources and these include materials, equipment, time, labour and space. An example of a recent project can be broken down as follows based on the author’s experience:
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Table 1 Costs of kiln-casting
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