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Introduction 
 
During the 2003 NEC, a large general-session discussion addressed many topics of importance 
in industrial design education. Contributors to that discussion raised salient insights into what is 
and should be a part of industrial design education. Indeed, a certain polarity arose within the 
discussion as to whether the emphasis in design education should be more on theory (as 
represented by areas such as universal design, sustainable design, ergonomics, and so forth) or 
more traditional design skills. From the discussion that took place, the breadth of knowledge and 
skill required of industrial designers appears quite significant at both ends of this polarity and 
along its continuum. It is this expansive notion of the knowledge and skill required of industrial 
designers that raises the question of an overview, an inquiry into the purpose of industrial design 
and the development of our product culture.   
 
Technology is suggested as a departure point for this discussion. The term technology conjures a 
variety of meanings, yet at a very basic level, everything that is designed represents a technology 
of some sort. It is a general sense of technology, not necessarily low or high tech, not a specific 
type of technology, rather, it is an all-inclusive semantic. It is a sense of technology where both 
the dumbbell and the supercomputer are easily included under the rubric of its meaning. From 
such a generic idea of technology, an exploration into the essence of technology and its 
subsequent relationship to the profession of industrial design can be undertaken.  
 
Heidegger and the Essence of Technology 
 
An inquiry into the nature of technology might seem rather straightforward. There is a significant 
character of instrumentality to any discussion on technology that is readily seen in two ways that 
the term is often defined. These include technology as a “means to an end” and technology as 
“any human activity” (Heidegger 1977, 4). It is this very instrumentality that serves as a starting 
point for the philosopher Martin Heidegger in his essay, “The Question Concerning Technology.” 
Drawing upon many traditions rooted deep within Western thinking, Heidegger delves deep into 
an investigation regarding the essence of technology. This paper offers an interpretation of 
Heidegger’s discussion on technology with a view to using this insight to explore the relationship 
between this and the activity of industrial design.   
 
To understand what is meant by the essence of something, Heidegger offers the example of a 
tree. To paraphrase, when the word tree is uttered, the idea of a specific tree or a species of tree 
may come to mind. Yet there is an underlying, universal quality that subsumes all such images or 
notions of trees. It is this fundamental sense of tree, a sense that pervades our understanding of 
every tree that serves as the essence of trees. To arrive at such a comprehension of essence, 
Heidegger would propose an investigation and process of inquiry that dates back to the ancient 
Greeks (Heidegger 1977, 4). 
 
In a similar way, the essence of technology can be examined. The instrumental definitions noted 
above provide an accurate description of what technology is. Yet they do not shed much light on 
what the essence of technology is. For this, Heidegger turns to a classical line of investigation 
that uses a four-fold notion of causality originally developed by Aristotle. This four-fold causality is 



a concert of basic causes that act together to bring some thing (i.e., things fashioned by human 
hands) into existence. The Latin for these causes is known as causa materialis, causa formalis, 
causa finalis, and causa efficiens, which translate roughly into the causes of material, form, end 
use, and method of making (Heidegger 1977, 6).  
 
The term causa can be seen to have at least two meanings within this discussion. For the ancient 
Greeks, causa is a term linked to the verb cadere, which means “to fall.” And so as the cause 
prompts something to happen, a result will fall out of this occurrence. In other words, a cause-
and-effect relationship is created. For later thinkers, such as the Romans, the word causa is 
linked to an idea of indebtedness, where the result is seen as indebted to the occurrence of the 
cause, semantically a subtle but useful differentiation from mere cause and effect.  
 
To better illustrate this idea of indebtedness and the interplay between these four causes, 
Heidegger refers to the example of a silver chalice. The chalice can be described as owing a debt 
to the silver for its existence. It could not exist without this material to constitute its body and 
mass. However, the chalice is not solely indebted to the silver, because it is also not a silver 
pendant or fork but a chalice, thus, it is further indebted to the shape or the “aspect” of the chalice 
(Heidegger 1977, 8). In turn, this form owes something to the context of its intended end use for 
which that specific shape is appropriate. In this instance, the intended use for the chalice is as an 
implement used in a sacrificial rite. The context of this use gives bounds to existence of the 
chalice, and once made, this specific shape makes sense given its intended ritualistic use. These 
issues of material, form and end use are fully considered by the maker of the chalice, which, in 
turn, comes to exist via the methods and techniques this maker uses to fashion it. And so the 
chalice does not come to exist as simply a resultant effect due to one single cause, rather, it owes 
something to the occurrence of each of these causes and to the interplay between them. In an 
idea that should not be lost on industrial designers, none of these causes is an independent 
instigator for the existence of the chalice, rather, they act and play in a type of unison and concert 
that allows the chalice to exist. 
 
Further, the concerted occasion of this four-fold causality is seen as being responsible for the 
existence of the chalice. The idea of responsibility here is interesting because the nature of that 
responsibility raises the issue of temporality for the existence of the chalice. That is, the 
occurrence of this responsibility takes place over a period of time. At one point, the chalice does 
not exist, and then something happens and the chalice is there, standing before us awaiting its 
use in its intended ritual. The interplay of the four-fold causality allows something that is “not yet 
present arrive into presencing” (Heidegger 1977, 10). This causality thus occurs in an event 
called the “bringing-forth” or poiesis in the ancient Greek (Heidegger 1977, 10). It’s as if a 
magician waves his wand and pulls back the curtain, revealing the chalice.  
 
The term revealing is quite interesting because its use implies that something was previously 
hidden. It’s almost as if that in some prior state the chalice was concealed. Then, through the 
activities of the artisan, it is brought forward into a state where it is no longer concealed but exists 
and appears before us (one can speculate that the prior state in this is the physical potential for 
the chalice to exist). In seeing the four-fold causality as a method of revealing, we arrive at a 
fundamental notion as to the essence of technology. Rather than simply providing for a “means to 
an end,” technology is much more a way of revealing. In a manner of speaking, the universe, the 
earth, and nature carry within them the potential for anything to be made and that in turn, through 
human ingenuity, this potential will eventually be realized and the thing revealed. This is poiesis 
or Heidegger’s notion of “bringing forth” into being. Consider that from within the earth, the raw 
materials that are necessary to make a computer were equally available to the ancient Greeks as 
they are today. The only difference is that human knowledge has now accrued to the point where 
a computer can be made. It is our human insight and knowledge that hold the keys to unlock and 
reveal the potentialities that might exist within the universe. 



Indeed, the idea of revealing is embedded in the meaning of the word technology. Technology 
comes to us from the ancient Greek technikon and “technikon means that which belongs to 
techne” (Heidegger 1977, 12). The word techne is associated with the word episteme and both 
words are used to describe “knowing in the widest sense. They mean to be entirely at home in 
something, to understand and be expert in it. Such knowing provides an opening up.” (Heidegger 
1977, 12)  This idea of an opening up is consistent with that of revealing. Aristotle draws the 
distinction that techne is a specific type of revealing in that it reveals “whatever does not bring 
itself forth” (Heidegger 1977, 12). In other words, techne refers to the revealing of things 
conceived by the human mind and made by the human hand.   
 
In considering the revealing essence of technology one can also ponder the quality of such a 
revelation. Previously, the word poiesis is used to describe something of the manner in which the 
four-fold causality reveals. The use of this word refers to a certain truthfulness in the revealing, it 
is an artful and poetic truthfulness (the meaning of the word poiesis is comparable to the Roman 
veritas or truth, Heidegger 1977, 12). For Heidegger, there is an artfulness and truthfulness to the 
revealing of an artist, artisan, and poet. In contrast, he examines the nature of modern technology 
and finds the nature of the revealing to be different than the poetic revealing of the artisan. 
Heidegger finds that modern technology reveals in a challenging manner, as a kind of dare. His 
examples of an old windmill and a hydroelectric dam are intended to illustrate the difference. The 
windmill does not alter nature, it passively responds to wind currents to generate power that is 
then used immediately. The windmill thus transfers power from the wind currents and does not 
steal the energy, or transform the wind to hold the energy for later use. The dam, on the other 
hand, requires the adjustment of nature. The river is transformed through the construction of the 
dam, and the potential energy of the stored water made available as a type of standing pool to be 
used as needed. In trapping the water, the river loses something of its essence, becoming known 
more singularly as a source of power and less essentially as a river that might fulfill a variety of 
roles. The damming of the river is still considered a revealing, but it is a revealing where nature is 
captured and transformed, challenging it to unlock and release its stored energy. The river thus 
loses something of its character (and essence) to this singular application of purpose. It is a 
revealing that occurs within the driving context and mandate of obtaining power to the exclusion 
of all else. In these examples, a bias can be seen in the language Heidegger uses. There is 
something of a romantic character in this comparison as the windmill is portrayed in an almost 
picturesque or pastoral way while the dam is seen as simply “monstrous” (Heidegger 1977, 16). 
The bias notwithstanding, the example is intended to illustrate the exclusive nature of the need to 
obtain power and, thus, illustrate that character of its revealing as occurring from within this 
exclusivity.    
 
This idea of an exclusive context for revealing is described as “enframing” by Heidegger and is 
understood as a significant characteristic of the essence of modern technology. Inherent in this  
“enframing” is a certain danger or threat that it poses to man. Such a threat is not the lethality of 
technology as it exits in weapons (as we might expect), rather, it is a threat where one denies 
himself, where the opportunities for an individual to open up and to self reveal, as it were, are 
curtailed and cut short. Such opportunities are “enframed.” This can be seen in the example of 
the planning evident in some suburbs. Many suburbs in North America are built to a master plan 
that consists of numerous bays and cul-de-sacs (often known as a spaghetti plan). In many of 
these types of developments, there are no (or few) sidewalks, there are no strong organizing 
axes or visually arresting destination points in the planning. There are just endless rows of 
cookie-cutter houses dotted by the occasional strip mall. The character of these developments is 
such that it precludes any pedestrian activity; they are intended to facilitate the easy use of one’s 
automobile. Thus, if someone wishes to fetch a liter (or quart) of milk from the local convenience 
store (which due to the absence of true urban corners is no longer a corner store) then the default 
decision made is to take the car. It’s not that the layout of the suburb prohibits someone from 
walking, rather that it is designed so exclusively to cater to the convenience of automobile use 



that the nonuse of one’s car never (or rarely) occurs to anyone. Thus, a certain potentiality or 
opportunity of personhood is missed, and the nature of one’s existence within such suburbs is 
effectively enframed within abundant automobile use. The danger then is not that technology 
prevents one from pursuing a particular course of action, rather that the presence of the 
technology is so dominant that it precludes the consideration of alternative courses of action. In 
this way, the enframing of modern technology can be seen to inhibit thoughtfulness. 
 
By extension, a further dehumanizing aspect to this notion of enframing is that the role of the 
human becomes secondary to the implementation and continuation of this exclusive context of 
technology. The person is left in a position where he or she must constantly react to the prevalent 
technological context versus being in control of it and therefore able to exercise a more complete 
consideration of options to make a more revealing choice. It’s as if the technology exists in its 
own nether world, neither the true work of man nor an aspect of nature, but somewhere in 
between effectively masking and obscuring the potential for an individual’s meaningful interaction 
with the world as a whole. 
 
We are thus left with a dichotomous understanding of the essence of technology. On one hand, 
there is an inspiring notion of technology as a process of revealing, representing a fundamental 
ideal of poetic truth achieved from seeing in the widest possible sense. On the other, there exists 
an overriding technological context that insidiously limits our perspective, enframing our lives to a 
sterile and subservient relationship with our own technology and masking a more honest and 
fulfilling human interface with the world. 
 
Into this dilemma, we find the very modern profession of industrial design… 
 
The Essence of Technology and Industrial Design 
 
For Heidegger, a way out of this dilemma of technology lies within the original use of the word 
techne. For the ancient Greeks, this word was not exclusively associated with technology but was 
also used to describe the nature of revealing as evidenced in the fine arts of Greek society. Or 
more correctly, the implementation of technology was viewed as an extension of the realm in 
which the arts were practiced. Both technology and the arts were understood within the meaning 
of this poetical bringing-forth. Given the context of this understanding, the aesthetic quality of the 
arts played an integral role in daily life rather than a more compartmentalized role (such as art in 
a gallery). Thus, art and technology occupied the same conceptual space in ancient Greece. 
 
A the solution to this dilemma then resides in the reintegration of art and technology in the 
modern world, so that the development of technology is more akin to the poetic sense of bringing-
forth and revealing rather than the enframing sense. This of course raises the question of exactly 
how to reintegrate the presence of art into the creation of technology. An idea of how to achieve 
this can be seen in that aspect of revealing described as “seeing in the widest sense.” To see 
something in the widest sense is to inquire after its essence. It is, in fact, a process of inquiry and 
questioning. Indeed, Heidegger ends his discussion on technology with the sentence, “For 
questioning is the piety of thought.” (Heidegger 1977, 35) And so we are left with a significant 
ambition, that being to pursue the creation of technology, any technology, with the mandate of 
inquiry, questioning and thoughtfulness to achieve the presence of that technology as a poetic 
revealing. 
 
The question next arises as to what is the nature of inquiry necessary to achieve this poiesis in 
the creation of new technology? The development of most new things in the contemporary world 
typically involves a great deal of complexity. Such complexity can often result in a type of 
instrumentality in the inquiry to effectively deal with all the issues that these technology 
endeavors raise. Yet, as with the discussion above regarding a generic idea of technology, simply 



addressing instrumental aims does not effectively address the wider sense of knowing required to 
achieve poiesis. Thus, the four-fold causality previously described can be used to provide 
structure to the inquiry necessary to create new things.  
 
It is interesting to see exactly how this line of inquiry can still be relevant today. In large part, the 
categorization of the causes holds fast (materials, form, end use, and fabrication), however, it is 
the abundance and sophistication of options that exist within each of these causes that is an 
overwhelming aspect of the contemporary age. Consider the vast number of different materials 
available today. There are more than 30,000 different types of plastic resins available, not to 
mention different woods, papers and cardstocks, glasses, ceramics, composites, metals and 
metal alloys, and fabrics available today as manufacturing materials. Attending each of these is a 
variety of available production methods, each suited to the peculiarities and properties of the 
materials used and matched to required production volumes and quantities. The cause of end 
use (causa finalis) can encompass the market analysis and demographics of the target market, 
users and use scenarios. This, in addition to the end use of products and technologies by 
companies who manufacture, distribute, and service such things to sustain their business 
enterprises. There is a tremendous vastness to the making of things in our modern world and 
this, even without a specific intention to do so, can easily lead to the type of enframing character 
of revealing that was previously described. 
 
The cause of form (causa formalis) must respond to this abundance in the other causes. And, 
given that form is in the realm of the industrial designer, the industrial designer must certainly 
address the nature of this abundance as it exists within these categories of causality. The 
responsibility for this consideration may not be immediately apparent. It is interesting to note that 
included under the rubric of activity described for causa efficiens is the thought and consideration 
given to the other causes by the artisan prior to implementing the techniques necessary to make 
the silver chalice. Thus, causa efficiens is understood as including both the activities of design as 
well as fabrication. Indeed, design is understood as a fundamental aspect and activity within the 
realm of “making.”  
 
Responding to this ever-expanding notion of vastness within the contemporary causality of 
creating new things, the profession of industrial design has evolved significantly in its short 
history. In its genesis during the industrial revolution, industrial design was largely responsible for 
the design of aesthetic “treatments” for manufactured products, treatments that were highly 
indicative of its era, the Victorian age. It has since absorbed or integrated a number of areas of 
consideration (or theory) in its practice. This, it can be argued, is due to the need to consider a 
variety of topics in the generation of form and the need to see the generation of form in an ever 
expanding, wider sense. And so in the first part of the twentieth century, the consideration of form 
grew to include the theoretical aspects of manufacturing technologies. Indeed, this became a 
significant focus of the early modern movement in design as represented in the work and 
curriculum of the Bauhaus and many others. Later, around the time of the World War Two, 
greater consideration of users was absorbed into the activity of generating form and the 
profession of industrial design. Material science blossomed during the 1960s as well as systems 
design. And in recent years, we have seen inquiry into the areas of post-modernism, 
sustainability, bio-mimicry, computers and computer software, the ever-expanding growth in 
materials and processing sciences, and nanotechnology to mention a few areas that currently 
impact the creation of new things.  
 
The extent of knowledge at play in the creation of new things means that no one person (or even 
perhaps one profession) can effectively consider all of the attending issues of causality in the 
genesis of new things. And so within the expanding evolution of knowledge, there has also been 
a corresponding growth in the numbers of specialists or experts operating within each of the 
individual areas of inquiry. However, specialists working within their areas of expertise cannot be 



expected to address those other areas of causality outside of the areas of their expertise. These 
experts work exclusively within the context of their expertise. Such exclusivity means that if there 
is no interaction (or limited interaction) between these experts then, almost by default, we can find 
the creation of technology that reveals only in an enframing manner. The nature of this expertise 
and knowledge can even preclude the realization that one should ever consider the genesis of 
new things in the widest possible sense.  
 
The existence of such experts also means that these areas of inquiry are not exclusively, or even 
primarily, the area of expertise for the industrial designer. And so the question can be then raised 
as to what is the primary expertise of the industrial designer. In pondering the nature of the four-
fold causality, an object and its form can be seen to be indebted to the other aspects of causality 
and to the interplay between them. Thus, in the design of an object, consideration must be given 
to both the individual causalities and to the relationships between them so that the preferred 
sense of bringing-forth, or poiesis, can occur. The role of the industrial designer then is to 
consider fully the presence of these causalities, and their attendant interplay, in the design of a 
new thing. 
 
Given the vastness of knowledge indicated, giving full consideration to the breadth of causality 
that must be worked through in the development of new technology can prove highly daunting, if 
not overwhelming. To then consider the interplay between causalities further complicates a 
difficult task. The aspects of causality that can be described using notions of materials, end use 
and fabrication technique raises the issue of what must be considered in the development of 
technology. Addressing the notion of interplay, raises the question of how these topics should be 
considered.  
 
In the example of the chalice previously noted, the context of use played a role in the causality 
that leads to the existence of the chalice. Not just the idea of ‘use context’ but the very idea of 
context itself can be seen as a device to aid in the consideration given to the development of new 
technology and new things. A context provides a setting for the consideration of any given issue, 
the chalice is considered within the context of its intended use and the derived form fits within this 
intended context of this use. Further, the shape is appropriate given the contextual physical 
properties inherent in the use of silver as the material for the chalice. The use of silver is 
appropriate given the context of training and experienced achieved by the artisan, and so on until 
all of the issues of causality are understood within their respective contexts. Thus, it is not just the 
resolution of issues of causality but, rather, the full consideration of such issues within their 
associated contexts that is at play here.  
 
The idea of context for the issues of causality is quite consistent with the designer’s overall 
inquiry and approach into form. Francis Ching refers to the figure/ground relationship in visual 
composition. An element in the foreground of a given composition is always understood within the 
background of the composition. Our understanding of the figure is informed by its relationship to 
the background. A small background to the foreground figure allows the figure to dominate the 
composition. A larger background can lessen the visual presence of the figure (Ching 1998,  25). 
Similarly in the foundation design curriculum developed by Rowena Reed Kostellow, the idea of 
dominant, subdominant and subordinate forms within a given 3-D composition work to a type of 
figure/ground relationship (Hannah 2002, 52). A long, thin element can be seen to dominate a 
larger, planar element or vice versa depending upon its relative size, position, aspect, and how 
we allow the focus of our gaze to fall on the composition. Scale is also another important 
characteristic of the figure/ground relationship. The background of one composition can be seen 
as the figure in another composition, again depending on how one allows the focus of their gaze 
to fall upon the elements in view. A pen resting on book, the book on a desk, the desk against a 
wall and so forth, can all be seen as a series of nested figure/ground relationships. Thus, there 



are a number of compositional aspects at play in the designer’s approach to form that are 
understood within the rubric of meaning held in the figure/ground relationship.   
 
With regards to the issues of causality, a given issue can be seen as the figure viewed within the 
background of its context. The work in considering the interplay between causalities lies in 
understanding the nature of the relationship between an issue, its context and, within the scale of 
potential figure/ground relationships, its further relationship to the other causalities and their 
attendant issues and contexts. Thus, something of the nature of the desired interplay between the 
causalities becomes apparent, that is in how the attending issues and contexts are viewed, 
understood, and manipulated within the overall presence of the intended technology. If the 
example of the hydroelectric dam is considered again, then Heidegger’s criticism can be seen to 
lie in the singular, enframing context of the need for power and electricity. Acting within this 
context the dam is then constructed. It is the singular and overriding context of this need and the 
instrumental construction of the dam that results in the revealing of the dam in an enframing 
manner. Such an overriding view can block or inhibit inquiry. Understanding the contextual issues 
at play one could then question the dam as the most feasible means of achieving power, one 
could even question the need for such power. Or if the need is deemed necessary and the dam 
the most feasible, then the manner of its construction can be questioned so as to mitigate or 
enhance its dominant presence on the river. The actions then taken are governed by a rigorous 
questioning of the prevailing context(s). 
 
It is this type of questioning that can allow for the more desirable poiesis in the revealing of 
technology. Often, the issues of causality are treated as a checklist of things to accomplish. The 
notion of a figure/ground relationship allows one to view such issues contextually, and to then 
question based on the notions of size, position, aspect and scale of the issues relative to 
understood contexts. It is an exercise in determining the degree to which a given issue or context 
can impact the final result. From this, an issue may be deemed moot if the context is questioned 
fully, or an effective examination of a given issue might lead to a new redefinition of its context. 
This flexibility in working through the issues corresponds to the flexibility noted above in the way 
that the focus of one’s gaze may perceive the figure/ground in a given visual composition. It 
depends on how we allow our focus to fall upon an issue and the awareness of the multiple ways 
an issue or causality may be perceived depending upon how it is contextualized.  
 
It is interesting to point out that the effort expended in the understanding of these contextualized 
issues of causality is an effort of ‘play’. A loose form of experimentation seems to be required to 
view issues, contexts and causality in a multifaceted manner. Indeed, a playlike openness seems 
to be required to see the revealing of technology in the widest sense possible. For example, one 
may consider an aspect of end-use as a dominant feature in the design of some thing. This may 
drive the investigation for a while. Yet at some point the decisions made based on this 
consideration will be evaluated against other issues of production, or aesthetics, or materials. 
There is an ever-changing positioning and consideration of design ideas in working towards the 
solution as the context changes and the chain of impacts fluctuate. The solution is eventually 
arrived at though because certain issues will be allowed to dominate the design inquiry, allowing 
for effective decision making. Our goal is to understand why such dominance exists and to play 
through the implications that can result. In his discussion Heidegger uses the word ‘play’ 
repeatedly to describe the ideal interaction of the four-fold causality in revealing technology 
(Heidegger 1977, 8). The designer’s approach to understanding and resolving the issues of 
causality in the creation of a new design may quite necessarily be rigorous, but it is also quite 
significantly playful.  
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