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Abstract

This paper proceeds from the assumption that creativity and new knowledge can emerge through 
practical experience and intuition in design and crafts. The investigation is informed by different 
approaches to develop products of rubber, by a laboratory, a designer, and an artisan. The paper 
discusses how the material was developed in laboratory and creatively transformed into artefacts 
by a designer and an artisan. It will show how the flux of sensorial experience, information and 
sensibilities stimulates creative discoveries, pushes imagination, and impels further research 
with regard to the material.

Introduction

This paper will reflect on creativity and the emergence of new knowledge informed by intuitive 
practice in design and crafts. In order to perceive how the transformation of a material may occur 
from different approaches, the investigation will enlighten and relate three different perspec-
tives of practices and material developments of natural rubber1: (1) by a laboratory; (2) by an 
artisan from the Amazon Rainforest, and (3) by a designer. Through the lenses of intuition and 
practice this case study looks at the synergy of different perspectives, which, this paper suggests, 
can generate and bring to circulation new knowledge. This circulation of knowledge can be 
understood by the concept of symmetry of ignorance used in the metadesign discourse by Gerhard 
Fischer (2000) as an understanding that knowledge is spread and that the consideration of dif-
ferent point of views can catalyse further insights, ideas, and developments to a complex issue.

From this case study, the first section of this paper will refer to the material and its methods 
followed by the description of two parallel reports in order to investigate the nature of the crea-
tive process. The first will show the practical investigation of the author of this paper, who is a 
design and art researcher working in collaboration with a laboratory that develops the rubber. 
The second report will consider the development of artefacts by a rubber producer in the Amazon 
Rainforest. Following, it will bring together the approaches by both designer and artisan, who 
achieved in their distinct context the same method of making goods during the solidification 
of latex into rubber, which will be discussed here as the integrated artefact. Furthermore it will 
consider the difference of the scientists’ approaches, which reveal distinct motivations in regard 
to the material. While the team of lab scientists focuses on the process and material properties, 
the other actors (designer and artisan) are driven by the idea of the artefact, which provokes a 
different relation with the rubber, inducing intuitive experimentation as a method of research 
from which new knowledge comes to light.
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As such, intuition and practice can be seen as a circular generative process, which catalyses 
creativity. According to psychologist Gerard P. Hodgkinson et al. (2008, p. 4-6), “intuition can 
be conceptualized as one element of practical intelligence”, which in their view lies beyond 
conscious awareness. Intuition is therefore difficult to articulate and comprises knowledge that 
is acquired experientially and stored tacitly. The practical intelligence, as quoted above, is one of 
the categories of Robert J. Sternberg’s theory of intelligence, which relates creativity, practice and 
analysis (Hodgkinson et al., 2008, p. 4-6). These three categories are basic elements of creative 
activity manifested in the reports of the designer and artisan related to their intuitive practices. 
Concerning this, this paper will draw from the understanding that the human experience, with 
the material, informs intuition and that intuition influences creative activity.

1. The Material 

This section will give an overview of the material, which is a natural rubber of high quality 
that results from a simple method of processing latex. This has been proposed by the Tecbor 
Project (Technologies for the production of the natural rubber and artefacts from the Amazon Rainforest) and 
developed by the Chemical Technology Laboratory from the University of Brasília (Lateq/UnB). 
The technology of production has been adopted by rubber communities spread throughout the 
Amazon Rainforest since 1997 as it provides a better economic return,2 and dispenses with the 
processing plant as an intermediary between producers and industry (Floriano Pastore & Nilso 
José Pierozan, 2007).3 According to this method, two different kinds of rubber sheets can be 
produced: the Liquid Smoked Sheet – LSS4, which constitutes a non-vulcanised rubber, free of 
pigments or additives, ideal for industry; and the Semi Artefact Sheet – SAS that is vulcanised, 
considered a technical rubber, coloured and ideal for making goods. The idea that the rubber 
sheets could be transformed into artefacts led the laboratory team to develop the SAS as a ready-
to-use surface, initially with no other practical application than to make computer mouse pads. 
The two following reports will demonstrate how the free investigation of this material by a 
designer and an artisan changed the nature of research by the scientists, adding new knowledge 
and reflecting back on their routine with the chemical process. The opportunity for creativity 
through free investigation of the material by these two non-specialists in chemistry had as a 
consequence, the development of unpredictable ways of manipulating with the SAS rubber. The 
transference of technology between the different actors became a loop, as the knowledge was 
transformed generating new demands of developments and new methods, which fed back into 
the lab team for their continuing investigations. 

In this way, both designer and artisan, driven by the intention of creating products, achieved 
two different methods and results with the rubber, which will be discussed in the next sections 
as integrated artefact and independent artefact. The integrated artefact is a particular method of working 
with the SAS mix, while the latex is still fresh, during its transformation into rubber. This tech-
nique increases the possibilities of creative manipulation of the material, enabling for example, 
moulding it into different forms, joining parts and different colours, building structures with no 
need of other materials, and drawing and making textures, which results in an integrated artefact. 



 Amadeu • Creativity and Emerging Knowledge | 3

Since the rubber communities have an abundance of fresh latex in the forest, the integrated artefact 
appears as an advantageous process, and represents a range of new possibilities for developing 
creative capabilities in local bases.

On the other hand, products made of an independent use of the ready-to-use rubber sheets, are 
entitled here as independent artefact. The SAS is a material available for designers and artisans who 
do not live in a rubber community, or work in the laboratory. The first report will also describe 
the designer’s engagement with the SAS for making independent artefacts. The integrated artefact 
unforeseen by the scientists came forth as a genuine solution for making products, which take 
advantage of the inherent properties of the wet rubber in process. While the independent artefact 
fed back the necessity of improving some aspects of the ready-to-use rubber sheets, which was 
also taken as a contribution and issue for the research in the lab. Fisher (2000, p. 528), rather 
then considering the asymmetry of knowledge between agents, takes account of the symmetry of 
ignorance, where new knowledge can emerge from the collaboration between different expertise, 
experiences and perspectives: “the symmetry of ignorance requires creating spaces and places that 
serve as boundary objects where different cultures can meet”. The circulation of new findings 
of other perceptions, findings and problems regarding the material and its process seems to have 
favoured creativity on both sides, opening a collaborative space between science and product 
creators (art, craft, design), feeding the inventive practice with this material.

2. Designing From Rubber Properties 

This section will outline the investigation of the material by the author, who is a designer, who 
undertook extensive research with the material and developed both integrated artefacts and independ-
ent artefacts. The first period of working with the rubber began in the laboratory on the campus 
of University of Brasília, Brazil, which simulates the work spot implemented in the rainforest 
for facilitating the rubber sheets production and storage. It was 2004 and Tecbor were already 
recognised by the innovation with rubber, and some communities in the Amazon already 
produced the Liquid Smoked Sheet – LSS and the Semi Artefact Sheet – SAS. This six-month 
period researching the material in the lab was followed by a second period of exploring the 
ready-to-use sheets, extending the work of the designer with rubber for a long-term perspective.

2.1. Developing the integrated artefact

The author’s journey with rubber began there with an invitation for participating in an art 
project for an exhibition in Artificial Emotion Exhibition in Itaú Cultural, an art centre based in 
São Paulo, Brazil, in 2004. She was asked to design a 2m2 rubber membrane for the installation 
‘Responsive Membrane’ of the artist Tania Fraga5. The rubber membrane responded to public 
interaction via a virtual interface with waved movement. An intuitive process led the designer 
to make decisions about how to construct the membrane, from this emerged the integrated artefact 
process that emerged as a solution for this installation. The development of this method allowed 
the composition of the membrane with coloured drawn textures translating the artists’ ideas. 
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According to Fischer (2000, p. 530), “the ability to interact with the problem at hand and to have 
that situation ‘talk back’ is a crucial mode of design”. The intensive period in the lab shed was of 
abundance of fresh latex and freedom to discover how to work with the rubber, which enabled 
an intuitive practice and further conversations with the material, beyond the scope of the artistic 
project. About the same time, a rubber producer was developing an integrated artefact from the 
same rubber source in the rainforest in order to develop shoes, as will be described in section 3.

2.2. Developing the Independent Artefact

A second phase of practical investigation followed with the ready-to-use sheets as raw material, 
which became identified as the independent artefact. Extensive research was made with the sheets 
in order to develop design products, again an intuitive approach to discover how to deal with a 
peculiar material that could not be glued, sewn or joined to most materials, did not match with 
most of metals, among other complications that made the material tough to work. Exhaustive 
trials were made in order to learn how to deal with its capacities and limitations.

Moreover, obstacles regarding the constituency of the material, which did not represent a problem 
for the art piece, arose in designing potential objects for peoples’ daily lives. These were, for 
example, the strong smell, its instability, and the whiting of the rubber surface. This feedback 
and exchange with the lab team contributed to a growth of the connection between our perform-
ances, as the problems became part of their research resulting today in a better technology that 
has also been transferred for the communities. Collaborations can take different forms and be 
more than the exchange information. It seems that it is fundamental to bring sensibilities into 
circulation, in order to share tacit knowledge as well and to integrate different perspectives.

The difficulty of working with the dried material suddenly became a potential for realising 
that the best use of it would come from the valorisation of its intrinsic characteristics, such as 
resistance, flexibility, malleability, colours and textures. This insight gave birth to the ‘Organic 
Jewellery’, an authorial work that comprises a collection of contemporary jewelleries made 
with minimum interference of other materials. The pieces constitute flat shapes that acquire 
volume on the body, which affords them. The ‘Organic Jewellery’ was further improved along 
the years as well in terms of process and finishing. New issues were brought for the chemistries 
in the lab to solve, and for the designer as well. The jewellery’s commercialisation had different 
responses; one of them was the promotion the Tecbor Project and the increasing demand of 
rubber by other designers and artists.

The ‘Organic Jewellery’ holds this history materialised in transformable shapes, playful, elastic 
pieces that invite the discovery of different ways to wear them, the pieces are malleable and 
adapt to different bodies. The understanding of the materiality of the rubber was the outcome 
of not just the ability to interact with a material to solve a practical problem, but more a culmi-
nation of an intuitive practice. The immaterial engagement through sensorial and emotional 
interaction with the material revealed unexpected complexities, validated as new knowledge and 
transformed into pieces of art and design.
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Fig. 1. Organic Jewellery: Zig Zag Armband and Set of Necklaces. Flavia Amadeu, Brasília, Brazil, 2007.

3. From Tradition to Novelty

This second report will bring the experience of Doutor da Borracha6, a rubber producer and 
descendent from generations of seringueiros7, who revealed his creative capacity when made aware 
of the new rubber. His history changed in 2003 when the Tecbor Project was implemented in 
Assis Brasil, Acre, Brazil as an effort of the local council to skirt the low competitiveness of 
the natural rubber, incentivising the continuation of the latex production in the Chico Mendes 
extractive reserves8 through the production of a more lucrative rubber. The Liquid Smoked Sheet 
(LSS) and Semi Artefact Sheet (SAS) have brought new demands, which have been growing 
during the subsequent years.

Doutor da Borracha embraced the SAS beyond meeting demands, when he began to test the 
application of the material for making shoes. However, he could not simply transfer the old 
technique to the new material, due to the different way of processing the latex. The old technique 
of manufacturing rubber boots is a tradition among rubber producers, as the material provides 
appropriate resistance and safety for walking in the forest, although being a non-technical rub-
ber, which is unstable to temperature changes, and deforms with use. The boots result from 
smoking layers of latex around a wooden foot form. The technique of laminated shoes has been 
related to the time of colonisation that some indigenous people covered their feet with rubber 
layers and that Europeans learned in the Amazon how to waterproof their shoes by submerging 
them into latex (Loadman, 2005).

Nevertheless, as the material was very different, he had to develop a new method of making 
shoes. His involvement with the material guided by his intention to make rubber shoes gave 
birth to the integrated artefact of SAS, as described in sections 1 and 2. This genuine method can-
not be made by industry, as it takes advantage of the fresh latex in the coagulation process. In 
this creative appropriation of the material, he discovered the possibility of developing different 
models of shoes and many other objects. Moreover the shoes made of SAS had a better quality 
than the traditional black laminated boots, they were stable and could be made in varied colours 
and shapes. The discovery of the integrated artefact by this seringueiro represents a technological 
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innovation that enables him to amplify the productive and creative capacity. Moreover he adapts 
the chemical composition of the SAS - Semi Artefact Sheet to alter drying times. His profound 
knowledge of nature also contributes to his expertise with the rubber, which is revealed in his 
remarks about the variation of latex coagulation according to the weather or period of the year, 
whether the trees flourish or not. More intuitive observations by him also come to the surface 
when he says that feelings of anxiety may disturb the coagulation of the latex, even harm the 
liquid. Intuition and practical knowledge become apparent not just in his artefacts, but also in 
the alchemy he controls the material.

Fig. 2. The integrated artefact : latex collecting; preparing the mix for Semi Artefact Sheet; assembling a shoe; rubber shoes. 
Doutor da Borracha, Assis Brasil, Acre, Brazil, 2011.

Throughout the years Doutor da Borracha acquired autonomy in his work. This rubber producer 
and artisan stands out among the other rubber producers, as his inventiveness and ability gave 
him an independence from the industrial demand, and in addition a better economical return. 
But more than material return, the immaterial value comprises the recognition for his work in 
his village, primarily, and also outside. A further consequence is the reforestation of part of his 
land since the forest that was previously cleaned for cattle farming. As well as making shoes 
independently, he taught members of his family and from the village, who since then have been 
working as a collective in crafting shoes and have been creatively inventing new models. These 
shoes have been bringing recognition to the rubber community of Assis Brasil. They foreground 
the collective nature of crafts, which Octavio Paz (1987, p. 60) evaluates:
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The personal sensibility and imagination divert the object from its ordinary function and 
create a break in its meaning… this diversion and break link the object to other realm of 
sensibility: imagination. This imagination is social: [the new shoes] are also metaphorical 
sun shared with everyone. In its perpetual movement back and forth between beauty and 
utility, pleasure and service, the work of craftsmanship teach us lessons about sociability…
If fiesta is participation in primordial time – the collectivity literally shares out among its 
members, like sacred bread, the date being commemorated – craftsmanship is a sort of 
fiesta of the object: it transforms a utensil into a sign of participation.

This case shows how a new material (SAS) was adopted, transformed creatively and integrated 
to the practical and tacit knowledge of local crafts processes. It also shows how sophisticated 
knowledge about nature, memory and tradition influenced his inventiveness manifested through 
an intuitive practice, sensible to his environment, where disciplinary boundaries do not exist.

4. Creativity and Intuition

The two reports above show the parallel transformation of a material by the author and by a 
rubber tapper. In both cases the creative process emerged from a conjunction of tacit knowledge, 
memory, learning process, and the free experimentation guided by intuition and decision-making. 
Giaccardi & Candy (2009, p. 194) describe how materiality is connected to  memory and imagi-
nation, whilst the sensory experience informs memory, the physicality of the material in turn, 
influences the creative cognition through the creative practice. The practice seems fundamental 
to enable intuition to guide the creative emergence, as a circular process that galvanizes the 
material process. In this, intuition appears as the necessary stimulus for impelling creativity, 
which reflects in return on the practice, provoking change.

The first stages of the author’s work in the lab involved a rather intuitive experimenting with 
the rubber in a process of discovery through a sensorial engagement with the material, without 
knowing the end result. The analytical perception and decision-making were defined during this 
practical approach, which resulted in the rubber mantle of the ‘Responsive Membrane’ and the 
‘Organic Jewellery’ collection, among other products. In the second case, Doutor da Borracha 
became a recognised artisan through the use of tacit knowledge originating from generations 
of doing shoes. It was probably an ability transferred through intuition, practice and analysis of 
a new material, in a process he had to innovate. This shows that the use of the new technology 
was not merely passively accepted by the producers, but appropriated and transformed.

Although the development of the same process by designer and artisan, the emergence of the 
integrated artefact was different in each case; in the first for developing textures and drawings 
in different colours and volumes, in the second to build a structure evident in the shoes. The 
motivation through which this practice is led appears also to determine the decision-making. 
It is also noticed that both cases realised opportunities offered by the intrinsic qualities of the 
rubber, an insight clearly derived from experimentation. According to Hodgkinson et al. (2008, 
p. 8) “acquired abilities enable individuals to perform particular tasks, whereas cognitive styles 
control the ways in which those tasks are performed”. It can be concluded that intuition may be 
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involved in the early stages of the creative process by providing somatic signals for or against 
a course of action.

The paper brought together designer and artisan in their motivation for developing products, 
which was discussed as artefact oriented process, while the motivations of the lab team focused in 
the process and qualities of the rubber sheets. The divergence of different motivations catalysed 
unexpected insights and experiences, which provoked conversations between the different agents 
of the case study. The concept of symmetry of ignorance, where different perspectives are considered, 
has driven a synergy between them. The circulation of information and sensibilities, validated 
creative discoveries, pushed imagination, and impelled further research with regard to the ma-
terial. The creative transformation of the material into artefacts seems to have been guided by 
the constant conversation between intuitions and practice guided by specific motivations and 
informed by the properties of the material as sensorially experienced.

Notes

1 The rubber is considered natural for processing from latex.

2 This footnote will give a brief history about the natural rubber in the Amazon rainforest. Rubber is an 

ancient technology developed by South American and Central American people who were met by the 

colonisers in the 16th century. The natural rubber comes from the latex produced by the rubber tree Hevea 

brasiliensis, a crucial raw material largely explored in the industrial revolution times and during World War 

II. Both periods provoked large immigration from people from other areas from Brazil to the forest, who 

were exploited, enslaved and abandoned in the end of the economical booms. The natural selection and 

the learning of living in harmony with the nature, gave birth to generations of independent tappers which 

lived in relative balance with the environment, extracting value from the forest without devastating it (An-

drew Revkin, 1990, p. 61). The awareness about their environmental importance added to socio-political 

engagement and impelled rubber community associations and local councils to seek for alternatives for the 

continuation of rubber culture, as the rubber produced by them had no competitiveness anymore. From 

the early 70s there was an invasion of land speculators and cattle-ranches in the rainforest, which derived 

in a series of conflicts involving rubber producers, nut collectors, fishermen, indigenous, among other 

producers from the forest, which became defenders of the native resources, flora and fauna, embodying 

the ecological label to their political identities (Revkin, 1990, p. 76-77; Anthony L. Hall, 1997, p. 96-97; 

Débora Lima & Jorge Pozzobon, 2005, p. 1). In the end of the 1980s the battle against ranchers culminated 

in the demarcation of large protect areas of forest named extractive reserves, where economical and non-

economic incentives for a non-destructive use of natural resources became regularised and viable. However, 

at the same period, governmental subsidies for domestic rubber were gradually withdrawn in contrast with 

the encouragement for opening competitiveness with the cheaper external rubber market (Hall, 1997, p. 

115-116). Indeed the wild Amazonian rubber has no competitiveness in relation with big plantations from 

Malaysia and São Paulo, a picture that has provoked increasing poverty and exodus of rubber producers 

for big centres. During the 1990s the Brazilian government incentivised the familiar productions in all 

the country for social innovation, which made possible the development of a series of projects between 

society, universities and government.
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3 The simple technique of processing rubber, which wastes no electricity and uses small amount of water, 

has been provoking some social changes such as including women in the production and the development 

of artefacts. Moreover as the smoking is eliminated of the coagulation process, the production becomes 

non-toxic and non-pollutant as before. The economic return is three times more than the old rubbers. 

Different communities from the Amazon Rainforest counties have adopted Tecbor. The technique is 

taught through communitarian courses, a working shed is installed near the seringueiro’s house to facilitate 

the manufacture and adequate storage of rubber and the necessary materials are provided. The continuity 

of rubber production means also preservation of genetic natural resources, deep knowledge about nature 

and local cultures (Pastore & Pierozan, 2007).

4 LSS in Portuguese is FDL – Folha de Defumação Líquida and SAS in Portuguese is FSA – Folha Semi-

Artefato.

5 http://taniafraga.art.br/2011/09/14/membrana-estimulavel-responsive-membrane/

6 Doutor da Borracha is the cognomen of José Rodrigues de Araújo, who has the nickname of Doutor 

since childhood and added Borracha when became known by his shoes of SAS. Doutor da Borracha means 

Doctor of Rubber.

7 Seringueiro is the Portuguese name given for rubber tapper, the person who collects the latex from the trees 

and produce rubber.

8 The extractive reserve of Chico Mendes was demarcated by the Federal Govern of Brazil in 1990 and 

comprehends a large protected area of Amazon Rainforest in the Acre County; it represents a conquest 

of the rubber tappers’ socio-political movement. The extractive reserves must follow a model that aims at 

guaranteeing the natural resources preservation and the economical production of people from the forest, 

such as nut collectors and rubber tappers.
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