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Chapter 15 

Materials: The Story of Use  

 

Susanne Küchler 

 

While the 20th century is known for its unprecedented growth in population and 

the expansion of the global economy (Krausmann et.al. 2009), the 21st century 

is fast becoming characterised by the flourishing of a materials economy. This 

economy is being driven by a flood of engineered materials that are highly 

mobile, moving from institution to institution as they are adopted, transformed 

and manufactured into products to suit a number of distinct object functions 

(Ball 1997; Ashby and Johnson 2002; Bensaude-Vincente 2004). The increase 

in materials productivity, and its heightened significance as a general feature of 

economic development, have led some to speculate about a fundamental shift 

in the fabric of capitalism away from industry, as the distinction between 

production and consumption gives way to a socially-informed material 

production via the co-creation of commodities with consumers (Thrift 2006; 

Barry 2005; Küchler 2008; Bennett 2010). It is, however, not production alone 

that is notable for the changes that have put societal forces into the driving seat, 

but the nature and scale of use itself.  

 The 2009 report on the growth in global materials use by Fridolin 

Krausmann and others deploys the image of metabolism to assess the 

efficiency with which materials, and energy, are used, and this metabolism of 
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use they see as having increased eight-fold over the 20th century. This 

accompanies the shift from a dominance in use of renewable biomass towards 

mineral materials; a well known by-product of the transition from an organic to 

a mineral economy which defined the industrial revolution in the UK (Wrigley 

2008). It is no secret that this increase in the societal use of materials has had 

a massive impact, transforming natural systems and society-nature-relations 

alike in unprecedented ways (McNeill 2000: 3).  

 The understanding of materials use has so far only ever figured in 

research as a by-product of a concern with forecasting trends to inform the 

research and the co-production of materials, in anticipation of their eventual 

designation to a specific commodity function. By reducing use to patterns of 

consumption, global policy makers have been able to fully embrace the 

potential of cutting-edge scientific research that takes the societal benefit of 

newly-invented materials as axiomatic and unproblematic. A bifurcated picture 

emerges against this background that pitches science against social science. 

In science, innovation for its own sake is privileged, with a trajectory that goes 

from invention to successful initial application on a case-by-case basis; failures 

are not highlighted or even acknowledged. From this perspective, new 

technology looks entirely positive, and tends to be adopted by policy-makers 

without a broad evidence base as to its potential consequences. From the 

perspective of social science, which focuses on the societal use of new 

materials after initial application, over a prolonged period of time, the view is 

very different. From this perspective, production quickly segues into 

overproduction, and use often into misuse. Reduced to a critical voice that 

resonates with debates reflecting on matters that lie outside of and independent 
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of materials, from sustainable resources and climate change to the 

environment, social science has lost its perspective on materials. This paper 

will review the reasons behind the neglect of the study of materials use in social 

science research, and reflect on the methodological challenges involved in 

filling this gap, richly demonstrated in the papers assembled in this book.  

 

A Short History of Materials in Social Science Research 

 

One hundred years ago, the art historian Alois Riegl published his now classic 

piece, ‘The Modern Cult of Monuments: its Character and its Origin’ (1903 

[1982]), originally written in German as a document on the restoration of public 

architecture. His observation of a decisive change in early twentieth century 

attitudes toward materials, shifting from a valuation of the old to a valuation of 

the new, reflected on the rapid diversification of new materials and new 

commodity forms and functions that had dominated the previous century. 

Riegl’s note on the preoccupation with newness at the start of the 20th century 

is reflected in research by historians on the role of materials in commerce and 

politics in early modern Europe (Smith and Findlen 2002; Schiebinger and 

Swan 2005) and in the rise of institutions devoted to the archiving of materials 

whose properties promised the creation of new worlds.  

 London’s Museum of Economic Botany at Kew documents that at the 

close of the 19th century botanical specimens were no longer of interest for 

consumption alone but as a knowledge resource able to convert new materials 

into political power and economic capital for the industrial world system 

(Brockway 2002; Desmond 2007). The Museum collection (now known as the 
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Economic Botany Collection) contains many thousands of biomaterials, 

dominated by rubber, gutta percha and other exudates, textiles and fibres, 

papers, timbers, adhesives and dyes. Following Gottfried Semper’s 

(1854/2004) foundational text on the technical uses of materials for an 

emerging field of architecture, materials were now of explicit scientific interest, 

inspiring the search for ways to imitate and substitute for more expensive 

materials, and to innovate new material properties and object forms and 

functions. The purchase of materials and their properties for envisioning new 

forms of living and being was thus well-established at the time of Riegl’s 

publication. What, we might ask, went wrong, leaving social science materials 

research out of step with the rapidly accelerating innovations in materials 

science that came to shape much of the lived in social world of the 20th century?  

 A glimpse into the popular imagination that attached itself to all things 

material during the early industrial revolution has come down to us in Johann 

Wolfgang von Goethe‘s novel Elective Affinities which, published in 1809, 

captured the prevailing use of chemical and alchemic analogies in debates 

about the nature of familial relationships (Adler 1990; Kim 2003). Chemical 

substances were said to unite ‘like friends and acquaintances’ or stay as 

‘strangers side by side’ depending on their different reaction to one another, 

projecting an covert and ‘inner’ connection, hidden from view, that could 

validate new forms of contractual relations where previously overt relations 

sanctioned by marriage had prevailed (Raistrick 1950, 1953). A whole array of 

moral lessons were drawn from the behaviour of chemical substances and their 

human analogues, making chemistry ‘an authentic discipline’ with prestige and 

public visibility well before the onset of the Chemical Revolution and nearly a 
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century earlier than modern physics. The affective qualities of materials, 

apparent in their mutability and their capacity to be turned into something 

completely new, were increasingly harnessed in the 19th century, pivotally 

leading to the controlling of the properties of iron in the production of steel, and 

of rubber in the production of the precursor of modern plastics, Bakelite 

(Mossmann and Smith 2008). The manifold uses to which these materials were 

put are still visible in the staircase banisters, doors and balcony railings of 

Victorian townhouses built to house an industrial class. The literature of the 

time offers a less-known trace of a conscious appreciation of materials (Wolff 

et al 2005), used to create and authenticate new ways of living, and fuelling the 

consumption of a seemingly irrepressible stream of commodities in ways that 

have not substantially changed until today (Forty 1986; Phillip 1998).  

 The diversification of commodities at the close of the 19th century, 

however, masqued a fundamental change in the conception of materials, laying 

the foundation for the relentless search for new material properties and 

functions, and their eventual synthetic replication which came to dominate the 

twentieth century. Drawing on Gottfried Semper’s notion of a ‘truth to materials’, 

the art historian Monika Wagner (nd.) has argued that before the middle of the 

nineteenth century, both the form and the style of an object were inseparable 

from its materials, on account of the constraint the material exercises on tools 

and on the manufacturing processes. This is described well by Michael 

Baxandall in his narration of the consequences for the technique of carving, 

and the resulting style of religious sculptures, when switching from oak to 

limewood at the onset of the Renaissance in Germany, a change itself resonant 

of complex transformations in the social fabric at the time.  
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 The discovery of new malleable materials in the 19th century, promising 

liberation from manual labor and the capacity for machinic transformation, led 

to the separation both conceptually and concretely of the design of an object, 

its form and function, from its material, which in turn became secondary and 

passive in relation to the chosen form. Design itself, in turn, now was no longer 

thought to have an inherent materiality, and could be transferred to many 

different materials. Monica Wagner cites the example of the unveiling of a 

victory column made from one single piece of vulcanized caoutchouc, or natural 

rubber, at the 1873 World Fair in Vienna as a historical moment that galvanized 

a new imaginary both around the potential of design and the potential of 

materials that offer themselves up to an infinite range of forms. The 'shock of 

caoutchouc', as she calls it, resulted from the fact that although the form of this 

victory column was conventional, and greatly resembled a similar triumphal 

column inaugurated in Berlin that same year, it was produced from a single 

‘inauspicious vegetable material,’ soon found in numerous other commodities. 

Since rubber could be transformed to resemble many other materials, both hard 

and soft, and could take on many different forms, it sparked the invention of 

new object functions, such as fire hoses, bouncing balls and diving suits. 

Semper was therefore at a loss as to how to classify this material, which could 

be used for inflatable boats, victory columns and waterproof building coating, 

into his system of style-generating materials, signaling an ending which 

arguably provoked him to write a manual for style in the techtonic arts.  

 Malleable materials had in fact existed long before the 'shock of 

caoutchouc', for example in the form of bronze or papier mâché, but rubber was 

incomparable in its manifold applications as it could be changed chemically at 
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the micro-structural level and with no physical effort through a small pinch of 

sulphur. The 'shock of caoutchouc' therefore had brought to light a new way of 

conceiving of the nature of a prototype, as functionality and form were no longer 

thought to be linked to the material, but instead relied exclusively on design.  

 This idea of design as both preceding and independent of the material 

within which it is taking on form has given way to new technical ways of creating 

form so that today prototypes may exist virtually on a computer, to be 

materialized in many different materials. As Monika Wagner shows in her work 

on the history of twentieth century art, an intimate relationship with and 

knowledge of materials remained active only in the world of fine art, chemistry 

and physics, a world away from commodity manufacture and consumption 

which had become the playground for design and the experiential domain open 

to introspection by social and historical sciences (Wagner 2001). Today, the 

materials industry in the UK has an annual turnover of around £200 billion, 

contributing 15% of GDP to the economy, and employing 1.5 million people 

directly and supporting a further 4 million jobs. Yet we could be forgiven for 

being entirely oblivious to it as it is largely invisible. The 20th century as well as 

now the 21st have inherited the legacy of the nineteenth century separation of 

the noumenal from the phenomenal, leaving materials to the peculiar 

concrescence of science, inaccessible to all but the expert, and rendering all 

other acquaintance with materials subject to the experience of design.  

 Global policy makers today have embraced the potential of cutting-edge 

scientific research that takes the societal benefit of newly-invented materials as 

axiomatic. The development of advanced materials is being posited by 

governments in the USA, Germany, China, Japan and South Korea as crucial 
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to global competitiveness and national security, and essential for addressing 

the broader challenges of clean energy, food security, and human health and 

well-being. As a result, the early 21st century is being defined by a new materials 

economy driven by a flood of engineered technological materials whose 

capacities offer far-reaching promises.  

 Consequently, in science, innovation for its own sake is privileged, with 

a trajectory that goes from invention to successful application on the basis of 

individual materials. From this perspective, the discovery and deployment of 

ever-new materials looks entirely positive. From the perspective of social 

science, which focuses on the use of materials after invention and first 

application, the view is very different. On-the-ground research shows that a 

staggering percentage of materials invented and manufactured at great cost fail 

within the first five months to establish a secure market, often for social rather 

than scientific reasons. For every lasting ‘success’, many materials come into 

circulation and then fail, exacerbating the very problems that new materials are 

supposedly developed to solve. At the same time, the privileging of innovation 

drives the development of yet more new materials, instead of fully exploring the 

potential and qualities of recent inventions, leading to waste, overproduction, 

increased risk and uncertainty, and an increasingly-felt lack of knowledge about 

the materials that surround us. Indeed, there is a general resistance to thinking 

about materials at all. 

 The precedent for this was set in the 1950s with the commercialisation 

of the first mass-market new material – plastic. The consequences unleashed 

by the unbridled development of plastics is one of the greatest environmental 

challenges of our times, and yet people are still hypnotized by what some have 
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called the ‘exuberant proliferation’ of design and new materials. In our 

obsession with novelty, we overlook the fact that materials are not inert, they 

leak, transform and interact with what is around them in ways that are invisible 

and unsuspected.  

 There are at present two competing approaches to how best to mitigate 

the uncertainty and risk that surround the discovery, deployment and disposal 

of materials. One calls for increased governance, the other for deregulation and 

global connectivity, but both are hampered by existing economic and 

management systems set up for commodity production, that either 

unnecessarily restrict movements of materials or are totally unaware of the 

possibilities. But on closer inspection both have the potential to make the 

problems worse. 

 The governance model directs attention almost exclusively to identifying 

and securing materials resources, driven by narratives of risk, volatility, 

scarcity, frontiers, resilience and governance. It calls for a holistic approach that 

includes: (a) strategic diplomatic efforts in the international arena to boost 

supply through trade agreements and knowledge exchange; (b) increasing the 

efficiency of resource use; and (c) improving the husbandry of resources 

through reuse, remanufacture and recycling in secondary markets. The 

governance model argues that it is de facto resource politics, not 

‘environmental preservation or sound economics’ that is set to dominate the 

global agenda, played out through trade disputes, climate negotiations, market 

manipulation strategies, aggressive industrial policies and the scramble to 

control frontier areas.  
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 The global connectivity model on the other hand is all about finding 

innovative advanced alternatives, with narratives of opportunity, 

experimentation and collaboration. It advocates speeding up the movement of 

materials from discovery through to deployment, on un-precedented scales. 

This typically involves public-private partnerships granting open access to 

generic materials databases within an evolving IP framework. Examples of its 

implementation include the USA’s Materials Genome Initiative, launched in 

2011, which aims to double the speed of new materials innovation and 

deployment through computational research and develop a national 

infrastructure to integrate data generated in materials science and engineering, 

based upon a public-private open access model. The computational research 

uses algorithms to generate millions of potential new materials and model their 

physical properties, without their ever having been manufactured, and it models 

spatially and temporally the new materials’ behaviors and properties, building 

supposedly accurate predictive algorithms into product design tools.  

 In another example, supercomputing clusters at Berkeley have been 

harnessed for the Materials Project, which aims to compute the properties of all 

known materials and make them available to researchers. This will improve 

software’s predictive capacities for new material combinations, and allow for 

targeted screening of the potentially most useful materials before they have 

been synthesized in a lab. It is claimed that such advanced combinatorial 

techniques accelerate tenfold the transition from new materials discoveries to 

practical applications. Another project seeking a clearly-defined advanced 

material solution to a practical problem is Harvard’s open access Clean Energy 

Project, currently the world’s largest computational chemistry experiment, 
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which aims to develop high-performance organic photovoltaic candidates for 

solar cell materials. Using IBM’s World Community Grid, the general public can 

participate by donating idle computer time for computational research. This has 

so far generated 2.3 million candidate materials, whose properties have been 

made available in online databases, allowing other materials scientists and 

engineers to design experimental new products.  

 The screening and selection of suitable virtual candidates results in what 

Andrew Barry (2005 and this volume) has termed ‘informed materials’, whose 

properties are simulated by computers and whose proposed use is built into 

their very existence if they are selected for actual manufacture, yet whose real 

social use cannot be predicted or imagined. The emergence of ‘informed’ 

materials interestingly is bringing us back to an acknowledgement of the 

capacity of materials to both resist and attract potential transformation, 

modalities of manufacture and functionality, reasserting an active element in 

the project of design that had been lost to western thought since the height of 

the industrial revolution (Bennett 2010). The problem of recapturing what we 

have lost sight of is fundamentally an anthropological one: how do people from 

very different and overlapping cultures interact with, use and understand 

materials in their changing environments? With theoretical traditions that 

balance cultural relativism with universalist principles, and a foundation in fine-

grained ethnography as a methodology, anthropological studies of cultural 

perceptions of materials in use have never been more urgently needed. 

 Ironically, in a world in which potentially millions of materials compete to 

be turned into objects with rather more limited forms and functions than they 

are technically capable of, we are now generally ignorant of the properties, 
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levels of sustainability and future impact of the material objects that surround 

us. And this is precisely at a moment when materials are beginning to take over 

the technical functions we once associated exclusively with object forms. The 

step-change in both the quantity and inherent qualities of materials is swift, and 

largely unrecognized outside of the laboratory environment, arriving in the 

marketplace as a fait accompli apparently undifferentiated from previous 

materials. This leaves existing structures of training, monitoring and planning 

for materials' long-term impact hopelessly behind and unable to respond 

intelligibly. Without a deep understanding of the role of the social in materials 

development and use, how can we define criteria of success and understand 

how and why some materials fail? How are we to evaluate the ‘usefulness’ of 

materials, and by the same token, avoid wasting their potential and simply 

creating more waste? Understanding the value of materials through a deeper 

understanding of social and cultural values associated with them is a core 

contribution that social science ought to be making, and this volume presents 

the starting point for such work. 

 Materials use has today a hollow ring, conjuring up images of 

desperation, standing in front of do-it-yourself shelves searching for the right 

glue, or in the supermarket searching for the right ingredient among dozens all 

seemingly alike, all made with use already designed into the fabric of the good. 

Armies of advisors, from the nutritionist to the new job type of the materials 

librarian, are standing by to broker the bewildering manifold of materials 

choices now available to decision makers in the kitchen and in design, all 

equally ill-equipped to handle each other’s specialist knowledge: that of 

materials properties and that of use (cf. Küchler 2010). The lack of interest in 



 14 

understanding of materials' use beyond potential for the market, and the 

disconnect of interest from the lived-in social world in which people are desiring 

to make informed decisions, is suddenly no longer surprising. Yet these are 

crucial problems for a twenty-first century eager to rectify the fall-out from the 

excesses of the previous centuries.  

 

Between Invention and Innovation 

 

The conceptual separation of material from design paradoxically gave way to 

one of the most astonishing innovations of the 20th century: the advent of 

materials by design. In her work on the history of materials innovation the 

historian of science Bernadette Bensaude-Vincent (2004) discusses the 

cultural and epistemic impact of advancements in materials science, such as 

the development of high-performance materials, biomimetic materials and 

nano-bio-materials, outlining three ‘generations’ of materials designed to offer 

optimal solutions to specific problems or requirements of an end product. The 

social and political context of the first generation of high performance materials 

emerged as a result of the military space programmes of the 1970’s with their 

strong demand for materials with never-seen-before properties for rockets and 

missiles. In the aftermath of WW2 and the cold war, the invention of new 

materials was further encouraged by science policy, leading to the innovation 

of composites that had several advantages over more traditional materials: they 

were especially strong as a result of the reinforcing carbon or aramid fibres they 

contained. They were able to combine the properties of various families of 
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materials, such as the lightness of plastics, toughness of metals and heat 

resistance of ceramics. And, they could be designed to specification.  

 As a result of the substitution of these new materials-by-design for 

conventional materials, whole pieces of machinery, like the helicopter, were 

redesigned to be much more efficient and lighter. The production of composites 

used for parts of machines, such as aircraft wings or engines, required a 

complete departure from industrial machine mass-production, and a shift of 

manufacture to artisanal activity in that each piece is unique, produced for a 

specific task, with a customised design. As well as a change in the 

manufacturing process, the development of performance materials also saw a 

change in the traditional linear model of materials production. Whereas 

traditionally, production would begin with a raw material which is processed and 

used to manufacture the end product which then reaches the consumer, with 

materials-by-design the application or requirements often come first, and the 

material is then concocted to meet those needs. Materials development now no 

longer follows a linear model, but requires a ‘systems approach’, with 

continuous feedback from end users and design specialists into the production 

and ongoing modification of materials.  

 Materials by design have thus shifted the concern with innovation to 

what Barry (2002, 2005) has called ‘invention’; that is, to a practice of iterative 

improvement, with the iterative process itself providing added value. Co-

creation, the direct involvement of the concept of the ideal consumer in the 

design of a commodity, once happening at the consumption stage, has now 

moved to the process of materials manufacturing, pervading and structuring 

into sequences the entire process of production, from primary research into 
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materials manufacture through to the purposing of the material for commodity 

function.  

 A notable recent example of an ethnography that inquires into the way 

ideal use informs manufacture and production is De Monchaux’s (2011) 

detailed reconstruction of the selection of materials used in the construction of 

the Apollo spacesuits, whose image came to shape the way we think of the 

world we inhabit today and future worlds beyond. Rather than hard materials 

engineered for the purpose of space exploration, which projected the image 

and mind set of the mastery of nature through technology, soft materials 

originally designed with very different uses in mind were chosen. De Monchaux 

shows that the membrane-like quality of this material, comprised of layered, 

additive composition rather than external reinforcement, embodied and 

perpetuated an accommodation between nature and technology, representing 

a literal extension of the astronaut’s body, and setting the precedent for new 

ways of thinking about materials and their transformations.  

 Another ethnography, by Kaori O’Connor (2011), of the invention and 

commercialisation of Lycra, reveals how social forces and cultural factors 

inform what new materials are developed and how sometimes actual take-up 

and use can be very different. There can be very different consequences for 

production and for society than originally envisioned when the material was 

designed and put to market.  

 This new understanding of innovation as an iterative process of inventive 

discovery and deployment has come to blur not just the distinction between 

production, distribution and consumption, but also has shifted, as Nigel Thrift 

(2006) has argued, the entire fabric of capitalism. The world, according to Thrift, 
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has ‘become a continuous and inexhaustible process of inventions’, creating 

new interactive senses of causality. This is a world of indirect but continuous 

expression, a new epistemic ecology, with commodities made persuasively 

empathetic by bringing them literally close to hand and appealing via the senses 

as the ‘undertow of thought and decision’ (Thrift 2006: 286). Reminiscent of 

Jane Bennett’s (2010) theory of an emergent conception of an agentive vital 

materialism, cut loose from its moorings in materials that offer real constraints, 

the work of design has effaced the very basis from which it once arose as made 

plain in the work of Bensaude-Vincent and Thrift. This requires in turn new 

forms of marketing through the medium of websites, known as honey traps, that 

serve to increase the stickiness of commodities by engaging sensory registers, 

conjuring up future consumers from the scaffold of an idealized image of what 

it is to be human. With the hope of true innovation long past, invention now is 

not just referring to new commodities, but the capture and configuration of new 

worlds via materials that are discovered and deployed from within laboratory 

environments (cf. Thrift 2006: 288; Ingold 2010; Barry 2005).  

 Light, flexible, multifunctional, optimised and responsive materials-by-

design, invented in laboratories appear as the new ‘natural’ when compared to 

‘old’ materials that are rigid, uni-functional, inert, heavy and limited in their 

performance, and also take on much of their seemingly pre-hermeneutic 

properties. Bernadette Bensaude-Vincent and Michael Newmann (2007) point 

to a collapsing of the categories of the artificial and the natural, as there are no 

longer any limitations to control the properties and performance of materials, 

allowing the material scientist to assume the role of the demiurge. Writing about 

the Inhuman in the late 1980s, Lyotard reflected on the potential realization of 
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a dream of mankind to overcome the constraints of matter in its entirety, 

suffusing it with mind, and allowing for what Theodore Adorno (1970) had called 

the irreducible materiality of things to be overcome in a world in which 

immaterial information takes precedent.  

 Philip Ball’s (2014) book on the invisible and the lure of the unseen draws 

out this history, of the dream of mankind to evade material constraints and 

aspire to giving concrete expression to an idea of transcendence. The tragic 

human quality of this idea was famously captured by the anthropologist Claude 

Levi-Strauss, who argued that humankind dreams of ‘that fleeting moment 

when it [is] permissible to believe that the law of exchange could be evaded, 

that one could give without loosing, enjoy without sharing’ (Levi-Strauss 1969: 

496). Science and design have triumphed in giving texture to the dream of 

escaping the shackles of nature, by creating an artificial one in their own image.  

 Nature, in the words of Bensaude-Vincent (2004), has become a model 

for the ability of materials to act as complete materials systems that self-

assemble at low temperatures, are smart and responsive, and are easily 

produced and recycled with no low energy costs. We now know however that 

this hoped-for capacity of engineered materials will likely remain a dream, as it 

was soon realised that, while nature was an insuperable engineer, using it as 

model was not as simple as adapting nature’s elegant solutions to our human 

technology. Bensaude-Vincente demonstrates convincingly that the principles 

underlying natural technologies diverge quite considerably from those 

underlying human technologies, as nature uses predominantly soft, organic 

materials behind which there is no grand design. The reference to the human 

element in production, assumed to be generic and ‘natural’ rather than culturally 
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specific and socially motivated, is thus steeped in misconception, requiring us 

to look closely at how materials are used outside of the laboratory, where 

materials are perceived as indexes of complex intentions that are embedded in 

complex relations.  

 

Materials Use Beyond Laboratory Life 

 

The art historian Hans Belting (1995) famously once stated that art is for those 

who ‘do not feel at home’. Arguably indeed, a world of consociates who share 

a lived-in social world, as captured by the Austrian sociologist and philosopher 

Alfred Schütz (1932), do not require the aid of an image or performance to 

recognize ways of thinking and being that bind people together in the myriads 

of actions in the everyday. Schütz’s manifesto for a phenomenology of the 

social world described a world of consociates in which empathy and inter-

subjective understanding rest on the unmediated experience of the everyday, 

a world whose unquestionable existence was, at the time of the original 

publication of the work, about to end. The idea of a shared social world may 

have ended while it was being extended into a myriad of social networks 

through war, exile and migration; yet empathy and inter-subjective 

understanding grew even stronger when carried, refracted as index of what is 

relational about actions, in the form of poetry, literature and art, to the far 

reaches of the world. The question is how the lessons of art, and its capacity to 

unleash empathetic understanding and lasting inter-subjective attachment, can 

be learnt by those keen to address the lack of indexicality built into materials by 

design; materials which paradoxically, in-spite of or perhaps because of their 
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aspiration to speak to a generic human element, have effectively disabled 

understanding, evaluation and lasting attachment with materials in general and 

their use.  

 In their recent essay on the use of mundane materials as interfaces, 

Michael Barany and Donald MacKenzie (2014) discuss the role of chalk, 

blackboards and scrap paper in the development of theoretical approaches and 

developments in mathematics. Chalk here is introduced as material surrogate 

for the practices that constitute mathematicians as community, as it is the very 

material properties of chalk that enable abstract thought. Chalk serves both as 

metaphor and as device in the construction and circulation of new concepts, 

presenting a potent resource in its implicit relation to other materials and serving 

as constraint that combine to shape mathematical research in innumerable 

ways. Chalk writing and its relation to tracing out mathematical thought verbally 

and manually, fashion the intrinsic necessity of the unfolding of the argument 

in mathematical exposition.  

 Barany and McKenzie challenge Bruno Latour’s argument that 

preparatory practices such as paper and pen materialize and stabilize unruly 

natural phenomena in the form of data, plots and other representations (Latour 

1990). They show instead that while mathematicians expend a remarkable 

amount of labor to materialize their concepts of study, they do that with the goal 

of coaxing those thought objects to behave in some new way, rather than 

disciplining them to hold some stable and circulatable form. Mathematical 

thinking, therefore, is markedly dependent on material media, an insight that 

recalls Alfred Gell’s (1998) theorization of the cognitive stickiness of certain 

artefacts embedded in an artifacts' indexical, internally held relations.  
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 Science and Technology Studies has long pointed out that the take-up 

of material technologies of all kinds is a social process par excellence (Latour 

1992; Bijker 1997). Latour (1993) in his work on the Pasteurization of France 

points out that Pasteur neither discovered nor invented microbes, but that the 

invention was the result of the interactions between Pasteur and resources and 

allies such as politicians, hygienists, laboratories, experiments, cattle, and 

bacilli, that worked to transform microbes from entities to qualified things with 

definite and stable attributes. In the same way as a mathematician’s intuition 

and imagination spring forth from the properties of the chalk, the worlds of 

potential that pasteurization came to conjure up similarly sprang from the 

recognition of the material properties of microbes and their capacity to manifest 

sequences of processes and relations in ways that propelled attention to new 

understanding and vocabulary.  

 The quasi-magical capacity of materials to conjure up associations and 

attach vocabularies and modalities of attention to its aesthetic qualities is born 

out in a number of case studies brought together in this volume. Fiona 

McDonald shows how the multiple resonances of woollen blankets, industrially 

produced and distributed as the signature piece of colonial intervention, 

provoke their transformations into art, craft, and indigenous cultural property. 

Rather than eliciting a uniform response, the paper shows how the perception 

of blankets as indexical of complex relations and complex histories provokes 

distinct and diverse actions upon the material, whose ‘mattering’ pervades a 

social and cultural imagination that is both radical and mainstream.  

 In contrast to the response invited by an already-transformed material 

whose resonances call up forms of labour and loyalty rooted in industrial and 



 22 

colonial worlds, Laurence Douny takes us to the space of imagination and 

social action afforded by a material whose own futurity attracts other 

transformational materials, with a logic that relations between materials act as 

a site of cultural imagination. Wild silk, collected and laboriously prepared for 

threading and weaving, almost invites indigo dye as the substance that, 

reminiscent of Semper, is ‘true to the material’. Indigo dye resonates as index 

of transformation with the futurity of 'becoming', that is so subtly made tangible 

by the cocoons whose discarded shells offer up the resource for silk. Relations 

that are seen in or are built out of materials, are in both cases the vital 

ingredients for understanding relations between persons and between persons 

and things. They enable people to make informed decisions about what to do 

or what to think about seemingly completely removed domains of social, 

political and economic life.  

 At the other end of the spectrum we have papers that discuss the 

problems that occur when materials no longer offer up an understanding of 

relations. Sarah Wilkes takes us through the minefield of what is sustainable 

about materials, revealing the open-ended and uncertain nature of this question 

when directed to engineered materials, whose relations, once so wonderfully 

grasped via classificatory regimes that have long ceased to function. Mark 

Miodownik outlines the slippage of these regimes, and speaks from the 

engineering perspective on the need to understand once again the relations 

that materials harbour and offer up for our engagement.  

 These and other papers in this volume bring together perspectives both 

on the indexicality of materials and associated problems of classification and 

analysis as well as on the methodological challenges of conducting 
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ethnographies of materials use. Together they seek to address the blind spot 

that materials occupy in social and historical sciences in the hope of paving the 

way for a new vocabulary and a new intellectual engagement with what the 

anthropologist Claude Levi Strauss has long ago identified as ‘the science of 

the concrete’, to build bridges across the divide between the noumenal and the 

phenomenal that has remained a lasting shadow cast by the industrial world 

onto the 21st century.  
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