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Design thinking has been propagated at an increasing intense way in the last few years, lately most prominently by the design company IDEO and CEO Tim Brown [1]. This notion of design thinking is interesting from the point of view of the designer, as this holds the potential of bringing how designers think and work closer to management and strategic, long-term decisions. As any other professional practice, design is interested in this potential rise in the organizational structures of influence, especially if it is based on a profound appreciation of how designers think, how situations are approached, how problems are solved and decisions are made. 
This paper seeks to make a tentative map – a sketch – of how designers think and act - integrating some of the basic distinctions in design: an intrinsic empathic attitude to other people and an appreciation of objective material qualities, as well as a continuous oscillation between strict, linear logic and hermeneutic, integral or aesthetic reasoning. This mapping is presented as an attempt to draw out possible interfaces between design and management by describing how designers think, as seen from design, in order to understand design thinking. If a similar mapping could be made of management, maybe the mysterious veil of that field would also be made transparent to designers. The simplistic way of mapping out all design in one generalizing sweep is probably provocative to some, especially to designers who do not want to be easily cornered in a given form, and of course such a mapping disregards precious details in order to achieve a fuller view. Design thinking offers a holistic approach to strategic development that holds an interesting promise to management, and as such presents us with new and important research challenges on the border between design and management. The map will point to some of these challenges.
Logic and Aesthetic
In order to appreciate the full extend of design one should not limit the extent of design by choosing a particular strand or type of design as the “right” or “true” kind of design. There has always been – and will always be – a disagreement between designers who are more artistically or technically oriented, those who sees the commercial market as the prime ground for design or those who are preoccupied with culture in general. Or, similarly, with the cavernously deep differences between the designers working with graphics and objects of beauty and those working with systems in IT or organizations. There is no reasonable way to give precedence to one of these types of design. Far more interesting knowledge would come from trying to put them into an integrated overview of the differences in design and the thinking behind it.
The first and most evident axis I want to include in this mapping is that of design thinking: the cultural backdrop of the designer and the fundamental way the designer decides to know about things. At one end of this axis we have the traditional engineer and technically oriented designer. Here the design process is more or less a linear model with a range of logic steps and logic decisions following each other. The design process is completely transparent and the tools are well-documented and described. At the other end we have what I am calling the aesthetic thinking as opposed to logic thinking. The aesthetic connotes a more artistic and inspired approach to the design process where the very personal process of the designer is defining the outcome. This resembles Fällmans [2] definitions of engineering design as opposed to black-box design with the third account of pragmatic design positioned in between them combining the subjective approach of the artist-designer with the transparency and collaborative approach of the engineer-designer. However, the two extreme positions are interesting for spanning an axis onto which design thinking can be rated as to how much they rely on aesthetic or logic thinking in their process approach.
The notion of aesthetic actually has its roots some centuries back when Alexander Baumgarten coined the term in a doctoral thesis in 1732 [3]. He was intrigued by the incredible success of the new scientific discoveries of this time and the promise of scientific and logic thinking to uncover and know everything. However, as described by Kjørup, he saw a problem in the fact that logic knowledge could come to one right answer to anything, yet there still existed things in the world of man that could not be described that simple or be known in such unambiguous way. You can describe, say, a building completely if you are able to completely describe every component and material. But the same could not be done with love or a beautiful view of a landscape. Yet we can still know about these things and convey the experience of them. Baumgarten coined aesthetics to mean sensitive knowing as opposed to abstract, scientific, logic knowing. We do not have only one path of discovery or enlightenment where concepts are divided into the lower obscure and the higher complete concepts in a logic or philosophic clarity, but we have also this other path from the obscure concept toward clarity in a sensitive discovery. So where the traditional continuum takes the obscure concept towards a higher degree of intensive clarity and completeness, Baumgarten introduces the notion of extensive clarity. “Whereas the increasing intensive clarity can be said to go in depth, and thus become increasingly abstract, the extensive clarity can be said to go in horizontal width and thus become more and more concrete” [3]p.51.
The term aesthetic is problematic as it is used in a wide field of other academic and artistic endeavors, but I think it works well in this mapping to construct the opposition of two ways of thinking designerly. Several other terms have been constructed to emphasize this difference e.g. [4] yet I find it fruitful to look at the core of the two camps to find the cause of the divergence. 
The difference between logic thinking and aesthetic thinking is not a distinction between ‘new’ and ‘old’ school design thinking. It is a cultural distinction that has been around for years. The logic approach is the most accepted in the world of business as certainty and scientific rigor is often at the backbone of organizations and the decisions that are made in the organization. The logic approach is verifiable, based on facts and figures, whereas the aesthetic approach is fundamentally relying of experience and trust. Logic thinking relies on inductive and deductive processes, whereas aesthetic thinking allows abductive reasoning [5] into the process. Both types of thinking are probably needed in most organizations – especially in the process of creating a strategic path - and definitely in any design process. The professional designer will work through the spectrum from rigorous analysis and data gathering to gut-feeling explorations and subjective sketching processes. Combined I suggest that logic and aesthetic represent a spectrum or axis of design thinking usable for understanding – and interfacing with – designers.
Material and Context
But design thinking is only half of design. The other component is design doing. Here I have resorted to two general areas of innovative action that designers use to discover the new. As Tim Brown [1] emphasizes, along side many others in the ongoing debate on design thinking, the core of a good design process is understanding the people and the context you are designing for on one hand, and on the other have a deep understanding of the material you are designing with – a mastery of some concrete form with which you can test ideas and make prototypes. 
This axis of design doing is essentially a spectrum of ‘asking’ whereas the previous was an axis of ‘knowing’. Designers work with problems and challenges in open ways with a dedicated focus on the future – on possible solutions of a design question. Because design is about future solutions it is a process of discovery and the designer starts from a position of ‘not-knowing’ working their way towards a possible answer. In this process of design doing the designer asks either the context what is desirable, feasible, viable or asks the ‘material’ what is likewise desirable in terms of expression of form or graphics, feasible in terms of material quality and production methods, viable in terms of cost etc.
‘Material’ can be defined as whatever carries the design, or what the designer can manipulate in order to communicate with a user or recipient of the design. Most often the designer works on a model of the actual product and is prototyping his way through several possible solutions in order to find the best. A designer is often very specialized in one or two particular types of material and has a master level of craftsmanship with manipulating the material to convey different messages and experiences. This material aspect of design is often overlooked when talking about the new edge of design and design thinking since it is difficult to define a distinct material of management or organization. However, I believe firstly that there is such a thing as a material of high-level strategic design, namely the material of the organization itself; people, processes, values and visions, and, secondly, that the craftsmanship aspect of mastery is an important component of the execution of design thinking. 
’Context’ at the other end of this spectrum is where we have seen a plethora of new initiatives and design work being done in recent years, e.g. [6,7]. Understanding and involving users and stakeholder in every level of the design process is a fundamental way of securing a desirable outcome of the developmental work. Starting from the roots in participatory design in the early 80’s [8] in system development and with a widespread incorporation of ethnographic methods into the design process, contextual knowledge must play an important role in any design process. Today many designers are specializing in this type of design work and intentionally dissolving the difference between creator and receiver of design and using contextual skills to move design work into new domains and types of design projects. 
Both types of ‘asking’ activities should be seen in the context of the basic design process, where every attempt at a solution is tried and tested up against the knowledge of the present. In trying to work out a ‘wicked problem’ [9] the designer needs to jump the hermeneutical gap [10] into a future state with whatever means of representation the communication of this state requires, and then work his way back from the future towards the present. This sketching approach is meant to keep ideas in a liquid state [11] with several possible solutions juxta-positioned and influencing each other towards a resolution. 
With these four directions of the design mapping in place the overall diagram looks somewhat like this (fig. 1).
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Figure 1: The interrelated four design positions
We have the beginning of the mapping, as we now have four distinct camps of design, from where designers could battle to find out who is the ’right’ kind of designer: the subjective artist, the strict engineer, the user-oriented innovator and the material explorer. With these four epistemological directions we can also describe the four quadrants they outline: circumscribed by context and logic, linear thinking we have the designer focusing on market in the upper right quadrant. Below the designer works with an aesthetic perspective and focusing on the context of use and reception of the design the designers focus is on the meaning and cultural implications of the design. Between the material and logic perspectives, upper left, the designer is focusing on form in terms of production, whereas the designer with a material focus and a fundamentally aesthetic approach looks at the artifact and form in terms of expression as an artistic challenge.
Placements 
However, there is still one obvious range of distinction within design that should be included in order to capture the new edge of design and the ”interface” towards management - namely the type of design being done. For this purpose I will use Buchanan’s concept of placements [12]. One of the prime qualities of design is that it takes place in so many forms, in so many fields and in so many ways. In recent years designers have been talking of an expansion of the notion of design as a way of describing the new edge of design, where design mixes with strategy, politics, art and experience economy. Richard Buchanan explains this new edge of design in relation to the classic genres of design; graphic and product design in terms of placements [12]. Placements are those design spaces or solution spaces in which a designer finds his solution to a given design problem. The classic placements are graphic design and product design. Here designers’ understanding of the solution is that it will take the form of a graphic symbol or other 2-dimensional form, or a 3-dimensional thing that can be handled and experienced in a physical form. Over the course of the last couple of decades we have seen the emergence of interaction design as the third placement where the design can take the form of an interactive product, service or experience. Buchanan further suggests a fourth placements of system, where the distinct is that an action in the third placement can be directly experienced by the recipient of the design whereas a system cannot, as it entails designing the overall system of thought that shapes how we act in relation to the designed. The designed system can only be experienced in its application of a particular instance of a service, object or graphic representation – not in its entirety. Just as with organizations and strategies.
The notion of placements is interesting as it gives us – again – distinctions of types of design. These can be related to each other, not just, as suggested by Buchanan, as equal areas of invention, but also as a nested hierarchy going from graphic to product to interaction to system. This is NOT a hierarchy of importance or complexity delineating interaction design as better or more difficult than graphic design. Each of the placements has its own complexities and areas of expertise into which one can be a master. The nested hierarchy as shown in the final sketch of the design mapping (fig. 2) tries to depict a distinction of the level of wickedness [9] built into the design challenge, as designing a new logo or stationary for a corporation is less of a wicked problem than creating a service where a user needs to understand and interact with the service over time. Each of the four placements or orders of design [13] also implies an increase in the abstraction in representation: the graphic designer works almost directly with what will be reproduced, the product designer will work with a model in physical form or in sketches, the interaction designer will use scenarios and video to show development over time and the system designer will resort to diagrams showing interrelated parts and infrastructures influencing each other at high level. 

Mapping out most of that
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Figure 2: The Design City Map: the complete mapping of design thinking and doing

The map is meant to be the whole picture of design – a complete mapping. This is of course impossible to achieve, and there are several problems with the mapping, some of which I will address below. However, creating a map that sheds light on the interrelation of the dominating types and ‘camps’ of design helps us to understand the different aspects of design thinking and appreciate these qualities in relation to the overall picture. The problem in design, which might be inherited into management as design thinking is adapted wider outside the design community, is that each direction and each placement are cultures within themselves each with an appreciative system of their own [14]. This might then lead to unproductive misunderstandings between various positions on the map, when it should lead to a larger understanding and integration of differences.
City Map
The main problem of the mapping is that if understood as a coordinate system one would expect higher value to be ascribed to extreme positions making system design better than graphic design. This is not the case. The mapping should be read more like a city map where the center maps an area with different qualities than the outer rim – the suburban areas. There is no intrinsic value in being more eastern or northern than another position on an ordinary map, and the same goes for the Design City Map. Furthermore, the farther we move away from the center the more the designers need to mix their expertise with other professions and the more the design work and product start to look like those of other professions - e.g. management and business development. This resembles the move from city center to urban sprawl.
Management and design thinking
This mapping is meant to uncover a possible interface between design and management as seen from within the design field. Design thinking – understood as strategic design – interfaces with more traditional types of design at the level of systems design in the fourth order or placement of design. The role of design thinking in management as propagated by e.g. Tim Brown in [1] is to broaden the focus of traditional management and business development focus to included other ways of developing ideas than just a linear process and emphasizing a holistic, integral, sensual or what I am calling an aesthetic kind of thinking: Using methods from design as prototyping – making material tests of possible ideas in order to generate knowledge, and using observation and participation of real users in the developmental process in order to create meaningful products, services and systems for future business opportunities. Both are efforts to establish an alternative position to the traditional logic and ‘scientific’ position and introduce another way of discovering innovative ideas.
Conclusion
With the presented mapping I seek to present a tentative overview of design that should uncover a possible interface between design and management as seen from within the design field. Hopefully it is a good map that reaches enough detail and interrelations to make it useful for navigating and positioning oneself, while maintaining enough overview to make out the general territory. 
As a pointer forward the map extends a way of understanding different approaches to design and different appreciative systems and cultures of design making it a starting point for exploring various disciplinary mindsets at work in the new fourth order of design at the systemic level, where design and management meet. This exploration is something I will pursue in coming research projects as a way of uncovering the interdisciplinary challenges in strategic design and using design thinking in organizational and management processes. 
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