


















[7] shifting from material consumption to collaborative consumption [8]. This changing paradigm is 
creating growing expectations among students, academics and professionals. Students are required to 
broaden their skill sets to face issues outside the traditional remit of design. At the same time, 
academics are expected to meet students’ changing interests and integrate new ways of designing to 
responsibly drive the transition towards sustainability. In order to implement such a transition, 
disruptive changes need to invest both academic design education and training for professionals and 
organisations to adopt a holistic framework and updated design tools to support this changing design 
scenario. The goal should be a healthier, happier, fairer and more sustainable life, within our 
environmental limits, while respecting social justice and economic equity [9]. Design briefs must be 
reframed to address this kind of holistic thinking, considering the four pillars of environment, 
economy, society and culture [10] in order to achieve economic resilience while improving the quality 
of our lives and that of the environment. To get there, it is necessary to develop a new ecology of 
design culture, beyond the anthropocentrism that has traditionally characterised design education and 
has placed the man at the centre of the universe, valuing all other living beings in relation to their 
usefulness to us. Instead, a new bio-centrism must be proposed and the worldviews of the designer and 
audience alike must be shifted. This means acknowledging humans as one species amongst many, all 
with intrinsic and instrumental values, and focusing on the sustainable interdependence between 
diverse ecosystems (Figure 1). For instance, this framework was applied by SustainRCA, and 
independent research unit at the Royal College of Art (RCA), in the Chicken Run project, where user 
journeys were created for farmers, consumers and also chickens, in order to design and establish a 
more sustainable and higher welfare poultry industry [11].  

 
Figure 1. Towards a bio-centric worldview. Source: Rawles, K. [12] 

3 EDUCATING THE “O-SHAPED” DESIGNER 
Design schools must be primed to train the new agents of sustainability, replacing the “T-shaped 
designer” [13], having a broad set of skills and specialisation in one sector, with the “O-shaped 
designer” having a circular and systemic mind-set [14]. To design complex service systems, design 
education is already embracing students from various disciplines (fine arts, engineering, social 
sciences, etc.) while addressing a new demand from the market for designers able to work in cross-
disciplinary teams. Responding to this demand would help create intelligent and sustainable 
collaborations between social, political and economic realms, and push the expansion of design 
research into new domains such as policy-making, public services and circular economy. The designer 
should become facilitator of a participatory design process, envisioning future scenarios for 
sustainability and social innovation, collaborating with a complex network of actors. Such a 
multidisciplinary collaboration can meet the urgent needs for social innovation, while developing 
long-term platforms beyond final products. The focus needs to be not only on the design of physical 
things, but on the process and organisational conditions necessary to drive new systems. The designer 
must be trained to create the “hard” (places, facilities, equipment, technology) as well as the “soft” 
(network, people and relationships) infrastructures for encouraging such systemic changes. 
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4 THE DESIGNER OF MICRO-ENTERPRISES 
Given the rapid pace of innovation, designers should be primed to intervene at earlier stages of the design 
process and in a more strategic way to face the challenges of the contemporary world, such as increasing 
interactivity, connectivity and co-production. In order to face social, environmental and economic 
challenges designers must shift from a problem-solving attitude towards a goal-focused mind-set, and 
outline strategic directions to support resilient businesses. Furthermore, designers must be primed to be 
agile, act independently, with the skills to set up new kinds of social and environmental enterprises. 
Nowadays, an increasing number of young designers are no longer specialised in a particular kind of 
production, rather are exploring self-production. Here, a combination of analogue and digital technologies is 
used, and all the aspects of an enterprise, from design to production, distribution and communication, are 
self-managed [15]. By designing the complex system of an enterprise, the designer can develop a more 
mindful and integrated approach to the project, increasing his/her ability to interact with a range of different 
professionals throughout the process. A mindful example of a young social entrepreneur using 3D printing 
to tackle environmental issues (i.e. ocean acidification and loss of biodiversity) is the recent RCA MA 
Innovation Design Engineering graduate Nell Bennett. Coral3 (Figure 2) is a 3D printed rock, an alkaline 
substrate structure mimicking fractals and coral shapes. A natural algorithm allows water flow to dissolve 
the alkaline structure evenly over time, increasing the pH value of the ocean water surrounding endangered 
coral reefs. This project is envisioned as a large-scale social enterprise involving many stakeholders (from 
subsistence fishermen to dive tourists) and aiming at providing local communities with economic and 
environmental benefits, as well as increased awareness [16]. Self-production experiences like this represent 
the act of “mediation between areas of knowledge” [17], the bridge between craftsmanship and industry, as 
a response to the current crisis in the work world. The intent of self-production is not to propose a nostalgic 
return to a regressive craftsmanship, but rather to explore new models of flexible and redistributed 
manufacturing, and experiment cutting-edge methods with which to challenge traditional sales channels. 
Such an advanced dimension is being supported by disruptive changes affecting people, spaces, 
technologies, consumption models and the role of the designer. Nowadays, the access to creative tools is 
becoming a social prerogative. An increasing number of productive activities, both individual and 
collective, are being created, fed by the proliferation of FabLabs, Maker Fairs, crowd-funding platforms 
such as Kickstarter, and market channels such as Etsy. The ideal scenario would be the development of 
local and interconnected productive ecosystems, sharing resources, tools, spaces and services to co-produce 
new design practices within integrated networks (involving new kinds of designers, producers and users). 

5 THE DESIGNER’S PALETTE 
According to Yee et al. [18] the designer should work in a more integrated, collaborative and systemic 
way and embody the following roles: facilitator, researcher, co-creator, communicator, strategist, 
capability builder, and entrepreneur. Design language, concepts and methods should evolve to 
strengthen working skills and mediate between different stakeholders. A new kind of collaboration 
between designers and businesses under the umbrella of new goals should foster a deep understanding 
of macro-economic, social and environmental drivers. Moreover, an entrepreneurial skill set must be 
nurtured, considering and challenging the constraints and potential of the current economic model, 
while exploring new ones that fit with sharing and circular economies. Project Phoenix is an example 
of user-centric and circular economy thinking from a MA Innovation Design Engineering graduate at 
the RCA. This labelling and manufacturing system addresses the disposal of small electrical and 
electronic products in the waste stream. At the end of life, small products can be easily broken into 
their components with electrical parts sliding automatically into a pre-disposed and labelled bag, ready 
to be posted back to the manufacturer. In every design project, viability must be considered, as well as 
scalability in different contexts and growth over time.  
In order for new solutions and ideas to be embraced, they need to be explained and pitched in inspiring 
ways, using all the tools in the designer’s palette to connect with the audience. Extensive mapping and 
visualization skills must be developed further to be able to fully comprehend and incorporate the wider 
systems implications of all design decisions and to formulate the right question within a brief. Finally, 
to implement innovation, designers must apply new tools and skills, such as data visualisation, 
product-service-system design, participatory design and customer experience prototyping. 
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6 THE POTENTIAL OF SERVICE DESIGN 
Within this complex scenario, service design will likely be the key approach to facilitate the 
multidisciplinary and participatory process with diverse stakeholders aiming at developing 
collaborative services [19] that are accessible, effective and replicable. Service design is here 
advocated as the systemic and user-centred process of “prosuming” (i.e. producing and consuming) 
services that are perishable and based on intangible (i.e. social and cultural) frames and tangible (i.e. 
technological) interactions [20] [21]. Service design, due to its ability to integrate user knowledge, 
manage complex situations through prototyping and conduct real public engagement, can support 
radical changes, increasing both competitiveness and sustainable performance. By designing service 
systems of people, information and technology, it is possible to co-create value while optimising the 
material consumption, as well as logistics, distribution, consumption and disposal and trigger social 
innovation [22]. The shift of interest from the realm of products to that of services and systems is well 
embraced and boosted by the new MA Service Design programme at the Royal College of Art. For 
example, Marion Ferrec and Kate Wakely’s Disclosed is a transparency certification and open data 
system to facilitate selective shopping by providing customised information, tailored around 
customers’ personal values, such as provenance, health, carbon footprint or ethical supply chain. 
Although product-service-system design has not proved to guarantee radically reduced environmental 
impacts yet [23], it has the potential to produce more sustainable outcomes than mere product design, 
if combined with localization [24], community engagement [25], lightness [26], and changes in 
consumer behaviour [27] [28]. By adopting service design methods (e.g. shadowing, storytelling, 
service blueprinting, etc.) it is possible to deeply understand (or empathise with) user needs and 
evaluate existing interactions or imagine future ones, for more durable product consumption patterns. 

7 EXAMPLES OF BEST PRACTICE FROM SUSTAINRCA 
In institutions where this transition is already taking place, disruptive innovation is occurring. At the 
Royal College of Art, where all programmes are 2-year masters level, a department, SustainRCA, has 
been set up to work with programmes to encourage all students address social and environmental 
challenges through their work. SustainRCA has helped embed sustainability as one of the core 
learning objectives across the college, providing support services to students from different 
backgrounds including arts, science, engineering and design. As a result, in the MA Innovation Design 
Engineering Programme, sustainability is now considered as a stimulator of creative innovation rather 
than a constraint and is used as a holistic criterion to assess each design decision. Self-initiated 
projects begin with a reflection on personal values and are tracked continuously by specialised tutors 
who provide advice and create connections with external experts. In another context, students are 
brought together in multidisciplinary groups and asked to find viable and innovative solutions to real-
world problems with commercial clients, following a rigorous double-diamond process [29]. The 
questions are goal-focused, e.g. “What is the future of mobility?” “How can residents of Camden 
Council take a more active role in creating a cleaner neighbourhood?” or “How can we produce meat 
at current production rates in a sustainable and ethical way?” Such briefs require students to deeply 
research the given issue by broadening the emphasis of their design from products to include systems, 
stakeholders and the relationships between them, and generate briefs and ideas that are viable in the 
real world. Students explore new economic models and the potential of technology to scale up their 
innovative ideas within future scenarios based on digital fabrication and economies of scale, sharing 
and circular economy, happiness and wellbeing, to name but a few. After mapping and imagining 
future scenarios, students are encouraged to zoom in, exploring users and their journeys in order to 
define product and service needs of the system. Environmental impacts can be assessed through life 
cycle analysis tools such as Sustainable Minds (www.sustain-ableminds.com/software) or Eco-
Indicator 99 (www.pre-sustainability.com/download/manuals/ EI99_Manual.pdf). To develop and 
assess their concepts, students are asked to zoom out again to the real world and generate stories to 
explain their ideas. A palette of tools can support this complex task: for instance, the A420 Index is a 
mapping tool used to evaluate financial, social, personal and environmental sustainability of design 
concepts (www.a420.com/index.htm). While addressing systems and global challenges, students are 
also encouraged to use the C2C Innovator’s Toolbox (http://c2ccertified.org), the biomimicry 
strategies provided by the Ask Nature website (www.asknature.org). Students seek support and share 
their information and methods in platforms such as OpenIdeo (https://openideo.com) and O2 Global 
Network of Designers (www.o2.org). Finally, to deliver their designs, students are primed to explore 
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interactions with different stakeholders as well as measure strengths and weaknesses of their outcomes 
in terms of environmental, social and economic sustainability. Throughout, students are supported by 
SustainRCA’s programme of tutorials, talks, workshops, resources and a wider network of specialists. 
An important part of the process is to celebrate and disseminate the best examples of sustainability 
thinking across the College, raising students’ profiles and connecting them with future potential 
employers and investors. For example, a far-reaching series of public-facing discussions about the 
creative responses to global issues, Sustain Talks, always invites a recent graduate with relevant work 
to open the event. Similarly, the Sustain Show & Awards showcases the brightest graduate projects 
from across the College, inspiring new intake of students with a broad mix of ideas for the future. The 
most successful ideas that emerge from this process are those that start with goal-focussed questions, 
provoking radical innovations that re-imagine lifestyles and behaviour in the future. As an example, 
Ooho! (Figure 3), a project by a group of RCA graduates, is an open source solution to a Do-It-
Yourself packaging. By mimicking the way nature encapsulates liquids using membranes, Ooho! is an 
edible gelatinous structure made of brown algae and calcium chloride grown around a sphere of frozen 
water. In a cradle-to-cradle approach [30], the disposal of the membrane into the biosphere would 
provide a nutrient to the soil. This is a provocative concept that starts with the right question to the 
problem of bottled water. It asks not “What material should a water bottle be made of?” but “How 
can we carry water with us on the move and have net-positive impact on the environment?” While 
carrying a soft bubble of water in your pocket might not seem very practical, it is a short leap from 
here to the orange, described by Bruno Munari as nature’s perfect way of carrying liquid [31]. 
 

 
Figure 2. Coral3 by Nell Bennett – Figure 3. Ooho! by Paslier, Couche and Garcia Gonzalez 

8 CONCLUSION 
This paper suggests that design education is at a critical point: strong growth in student awareness of 
social and environmental issues, a surge in development in the professional world and interest from new 
types of clients in the design process has meant that practice is outstripping the research capacity of the 
post-graduate education design community. Furthermore, there is a growing expectation for design to 
deliver successful outcomes in response to new challenges, for example from local and central 
government. Cross-disciplinary collaborations, building cutting-edge knowledge between design 
academia and the outside world must be encouraged, to re-frame a rigorous research agenda. Overall, 
there is a historic opportunity for design to lead on the evolution of new economic models that will shape 
a new ethics of sustainability from a bio-centric perspective, improving quality of our lives and that of the 
environment. This means moving beyond the anthropocentrism that has long characterised the vernacular 
of design education, focusing on the co-sustainment between diverse ecosystems. New design briefs must 
be set, that task students to take on broad sustainability issues, exploring them through visualization and 
mapping, and assessing the viability and scalability of their ideas according to sustainability criteria. Most 
of all, design educators need to be setting the right briefs to their students, ensuring they are primed to ask 
the right questions that push the boundaries of the vision for a sustainable future. 
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ABSTRACT 
There are many, sometimes conflicting definitions of both “design” and “management”. Each is an 
interplay between physical action in the real world and the mental picture the designer/manager has of 
that activity. Indeed they have a lot in common, but because of their separate history and terminology, 
that common ground is lost in a fog of conflicting concepts. When you try to combine them into a 
single process, “design management”, it becomes very difficult to conceive an adequate mental model, 
which encompasses both parts. This paper will explore this interplay in more detail to find the 
management knowledge and understanding content essential for designers and design courses. 

Keywords: Design management, innovation, organization. 

1 INTRODUCTION 
A large part of the design task is organizational. It begins with an exploration of the need, which you 
are trying to meet. Who is the customer, who will finally judge whether you have succeeded? Is it the 
user, or the purchaser? What are the real needs they are want to satisfy? Who is available to perform 
the task? Do they collectively have the right knowledge and understanding for the task? How much 
time and money is available? Who will make the product and how will it be made? These questions, 
and more, are considerations outside the main requirement of actually designing the product, yet are 
essential for a successful outcome. These are the tasks of the design manager. My aim is to explore the 
concepts of design and management to find how they interrelate. 

2 WHAT IS MANAGEMENT?  
Management is the art and skill, using knowledge and experience, leadership and enthusiasm, of 
setting goals, planning, resourcing, organising, and monitoring the achievement of an objective, 
within acceptable limits of cost, risk and time. 

      Sir Hugh Ford 
 

Modern management thinking began with Adam Smith in the 18th Century [1]. Although his main 
illustration of work organization was the manufacture of pins, his fundamental message was 
economic. Management theory since that time has concentrated on the organisation of business with 
profit as the measure of success. Management is often spoken of as if it were a single definable topic. 
In fact you can't look at management, beyond a superficial level, without qualifying it as to type and 
application. Management is a range of similar but separately identifiable tasks, linked loosely by a 
common theme of organisation. 
We can characterise these tasks in three basic ways: 
1.  The control of a fixed, or very slowly evolving organisation, set up to carry out a repeated 

series of definable tasks. This typically includes most administrative and financial management 
and often requires a bureaucratic system to ensure that a long series of individual tasks are carried 
out in accordance with a set pattern of standards. A bureaucracy can be a very effective way of 
managing such repetitive tasks even-handedly, provided you avoid the inherent tendency for the 
system to dominate the tasks it administers. Such systems are usually characterised by a set of 
rules for dealing with all but the most extreme situations. A record of past actions often provides 
precedence for the interpretation of the rules and, if necessary, the formulation of new rules. Most 
civil service, legal, and banking tasks typically fall into this category. 

 Bureaucracies often lack flexibility but are tolerant of small errors since each case is dealt with as 
a separate entity with little overall effect on the system. This provides a high sense of security for 
those staff involved in it. When, in time, large-scale change becomes necessary, it is likely to be 
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traumatic for both the organisation and the staff and is often resisted. This type of management 
can be characterised as “Policy, Procedures, and Precedence”. 

2.  Managing a system where parts of the organisation may change occasionally, but the 
majority remains fixed for long periods. The system is also expected to have a long-term future 
gradually evolving as its role changes. This is typified by large scale manufacturing and most 
business and sales management, where a number of lines of work may be proceeding together, 
but each will be replaced in time by others of a similar nature without fundamentally changing 
the overall organisation. This type of management can accept changes which do not threaten the 
integrity of the system, but cannot adapt easily to large scale changes and may slowly become 
outdated. This type of management can be characterised as “System and Scheduling”. 

3.  The organisation of a change, which has a definable conclusion when the system to carry 
out the task will cease to have a role. This is, in broad terms, project management, where there 
is a specific objective to be achieved. It includes Design Management and even the task of setting 
up, or changing, management systems for the other two types. (A major example is the rebuilding 
of Japanese industry after World War 2, guided by the economist W E Deming [4]. His 14 
principles have aspects frequently advocated for design management. [See Appendix.]) 

 A project is often prone to cancellation or external interference and thus has lower security for its 
staff, further compounded as it nears completion by the inevitable “end of project” insecurity, 
when staff are moved on and the team breaks up. Staff usually have a far higher sense of 
ownership and achievement which can compensate for this insecurity. Typically communications 
play a vital role in completing the task but often the final result is the only record kept. Staff need 
imagination and adaptability to cope with this sort of task. There is usually a high level of 
checking and analysis to verify decisions and eliminate errors as far as possible. This type of 
management can be characterised as “Communication, Concept, Choice of Options, and 
Cross-checking. 

Two or even all three of these management types may be found within a single organization. 
Administrative tasks such as pay, accounting, etc. will be type 1 tasks. Tasks carried out by marketing, 
personnel, etc. will be type 2. Organizations with a significant forward planning activity will have type 
3. With the growing emphasis on business and finance in the last century, it can be seen that, as an 
organization matures, management thinking tends to move from the more entrepreneurial type 3, 
through type 2, into the more conservative type 1. As this happens, the organization becomes less 
flexible, and struggles to adapt to a changing world, being more interested in cutting costs, than in 
investing in new activities. Type 3 management carries a higher risk of failure, but also has the 
greatest prospect for opening up new areas of activity for the organization. (This discussion is based 
on my teaching notes for a CPA Management Short Course for the OU in summer 1992.)  

3 WHAT IS DESIGN? 
There are many ways to answer that question, but suppose we try a similar breakdown to the one 
above. Modern design thinking evolved slowly as the products of the industrial revolution became 
more complex relying on design teams rather than the flair of one imagination, helped by a range of 
craft support. The two world wars each fostered step changes in the organization of design and 
manufacturing, which was then carried through to satisfy the post-war needs of an aspiring population. 
Developments since then have been summarized in the ACED report [2] and papers such as 
Evbuomwan [3]. Design theory concentrates on the efficient organization of practical concepts, with 
customer satisfaction as the measure of success.  
Design is often spoken of as if it were a single definable topic. In fact you can't look at design, beyond 
a superficial level, without qualifying it as to type and application. Design is a range of similar but 
separately identifiable tasks, linked loosely by a common theme of purposeful creativity.  
Again we can characterise these tasks in three basic ways: 
A.  The routine arrangement of standard parts into a configuration which matches the 

immediate need. Examples include: the design of a kitchen layout, using standard modules from 
a fixed range, to fit the space available; and the “customization” of a new car using the options 
available from the manufacturer. Usually some form of catalogue lists the options and viable 
combinations and a vast range of possibilities can be produced from a relatively limited set. 
(There are over 4 million variations of the Ford Transit van.) This type of design follows on from 
an original design produced with simple fixed component interfaces in mind. 
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If an individual combination does not work as well as expected, it does not affect any other 
project. Occasionally further options are made available, if there seems to be a market demand. 
Since the arrangement of parts depends on common interfaces for the design to work, any 
proposals to improve the interface will be resisted, since this may render earlier versions 
obsolete. This type of design can be characterised as “Modular, Limited and Derivative.” 

B.  The adaption of a known theme or technology to new circumstances. This can range from the 
adoption of a common recognizable style for a related range of products (e.g. street signage) to 
the performance development of a functional product (e.g. the Rolls-Royce Trent series of 
engines, now considerably more powerful than the original design, with few parts in common). 
The majority of the design activity falls within this area. For most design challenges, current 
known technologies can satisfy the functional needs and there are comparable products to help 
set the human interfaces. Modelling and functional analysis capability is available and there may 
be standards to guide good practice and satisfy health and safety issues. This gives the designer 
the security of knowing that a solution is likely to succeed even if it stretches the boundaries of 
what has gone before. This type of design can be characterised as “Adaptation and 
Development” 

C.  The development of a novel form of product where any previous design solution will not 
suit. This usually happens when a completely new solution to a previously unresolved or 
unexplored situation is required, where a current product type cannot be developed further, or 
when a technological change opens up new design options. When televisions first became more 
generally available, no-one knew what they were supposed to look like. The introduction of 
carbon fibre reinforced materials has changed the design of sports equipment, medical 
prosthetics, aircraft and much more. Type C design carries a high risk of failure, but also has the 
greatest prospect for opening up new fields of exploration. This type of design can be 
characterised as “Novelty and Innovation” 

The size, costs and complexity of the product are unrelated to its position on this spectrum. The costs 
of the early planning stages are usually only a small proportion of the total and yet most of the 
remaining costs of the rest of the project are determined then, directly or indirectly. Hence it is a wise 
investment to make the effort to get these early stages right. 
A single complex product may contain two or even all three types of design. It is usually convenient, 
and economic, to include some standard, “off-the-shelf” components in a design (type A), from 
fasteners and connectors to larger sub-assemblies. Even in the most novel products, most of the 
solution is available from existing experience (type B). Rarely, a totally new concept provides a 
feature which leads to a successful conclusion (type C), even though the rest of the design comes from 
the other types. Sometimes a new concept (a material or mechanism) actually makes it possible to 
produce a product not seen before, which opens up a new market. That is innovation. 

4 DESIGN MANAGEMENT 
 Design is a process for deciding what to do to achieve a particular objective 
 Management is a process for deciding what to do to achieve a particular objective 
 Design Management is not as simple as that 

            Colin Ledsome, 1991 
 

There are two aspects of design management: the management of a specific design project; and the 
management of the whole company design programme allocating human and physical resources 
between numbers of projects.  
Designers are by nature independent thinkers and people aspects of project management can take on a 
“herding cats” nature. As is usually the case, the best managers are those with experience in the 
practice, who know when to stay out of the way, and when to concentrate minds on the goal. This is a 
type 3 management activity of a high order. 
Managing the design activity of an organization is a type 2 activity requiring foresight and planning to 
ensure that each project proceeds at an appropriate pace and each team retains the necessary coherence 
and continuity of purpose. 
The transitory nature of a design project means that historically the learning and experience gained 
from the project often only remained with the participants. More recently, steps have been taken to 
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retain a more comprehensive record of the design decision process, particularly those options 
considered but not taken forward, for future use.  
For further guidance on design management see BS 7000 Part 2 [6].  

5 EDUCATIONAL ASPECTS 
Management or Business Schools tend to concentrate on type 1 management with business at its core. 
Most design related courses use business schools to provide their required “management” teaching, yet 
probably do not relate it to the organizational and decision making aspects of design taught as design 
methods. In 34 years of degree accreditation experience, I have found that most design and 
engineering students find type 1 management tedious (particularly if it includes bookkeeping), yet will 
enjoy type 3, which they can immediately apply in their projects. In industry, the major challenges of 
design management fall into type 3. In courses I would suggest that more effort be put into teaching 
management as an aspect of design, with the main emphasis on types 2 & 3. 
Students often have difficulties with the team aspects of design management. They have been used to 
being assessed as individuals through their early schooling, so team thinking and the delegation of 
tasks and responsibilities can be daunting. A design team leader has to transmit their concepts for the 
product to the group, yet remain open to constructive suggestions. This is a situation where all 
members of the team can learn. Pragmatic compromise is more likely to provide a satisfactory 
solution, than the blind pursuit of an unobtainable ideal. Design projects should be formulated to 
provide opportunities for students to explore these new management concepts, and perhaps struggle a 
little, before they have to do it in an industrial setting. One approach, which has had some success, can 
be seen in the CDIO methods [7]. 
While more general management topics could continue to be taught by business schools or other 
agencies, design management should probably be best taught alongside design methods. Useful texts 
are already available, for example [8] & [9]. 

6 CONCLUSIONS 
I have deliberately adopted the same descriptive pattern for both management and design to bring out 
their similarities. Even so it should be clear that the two topics are closely related. There is an 
opportunity, for each to learn from the other. (The work of Deming, mentioned earlier, is encapsulated 
in his 14 rules, listed in the Appendix. It has the clarity of practical purpose and empathetic inclusivity 
with the practitioners, often found in the best design methods.) The management of design is probably 
the greatest challenge a manager can take on. Both engineers and product designers spend most of 
their time in teams, with many contacts in other groups. The earlier they can come to terms with the 
challenges and rewards this provides, the better they will be.  
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APPENDIX 
W. Edwards Deming offered 14 key principles for management to follow for significantly improving 
the effectiveness of a business or organization. Many of the principles are philosophical. Others are 
more programmatic. All are transformative in nature. The points were first presented in his book Out 
of the Crisis. Below is the condensation of the 14 Points for Management as they appeared in the 
book.  
1.  Create constancy of purpose toward improvement of product and service, with the aim to become 

competitive and to stay in business, and to provide jobs.  
2.  Adopt the new philosophy. We are in a new economic age. Western management must awaken to 

the challenge, must learn their responsibilities, and take on leadership for change.  
3.  Cease dependence on inspection to achieve quality. Eliminate the need for inspection on a mass 

basis by building quality into the product in the first place.  
4.  End the practice of awarding business on the basis of price tag. Instead, minimize total cost. 

Move toward a single supplier for any one item, on a long-term relationship of loyalty and trust.  
5.  Improve constantly and forever the system of production and service, to improve quality and 

productivity, and thus constantly decrease costs.  
6.  Institute training on the job.  
7.  Institute leadership (see Point 12). The aim of supervision should be to help people and machines 

and gadgets to do a better job. Supervision of management is in need of overhaul, as well as 
supervision of production workers.  

8.  Drive out fear, so that everyone may work effectively for the company.  
9.  Break down barriers between departments. People in research, design, sales, and production must 

work as a team, to foresee problems of production and in use that may be encountered with the 
product or service.  

10.  Eliminate slogans, exhortations, and targets for the work force asking for zero defects and new 
levels of productivity. Such exhortations only create adversarial relationships, as the bulk of the 
causes of low quality and low productivity belong to the system and thus lie beyond the power of 
the work force.  
 Eliminate work standards (quotas) on the factory floor. Substitute leadership. 
 Eliminate management by objective. Eliminate management by numbers, numerical goals. 

Substitute leadership.  
11.  Remove barriers that rob the hourly worker of his right to pride of workmanship. The 

responsibility of supervisors must be changed from sheer numbers to quality.  
12.  Remove barriers that rob people in management and in engineering of their right to pride of 

workmanship. This means, inter alia, abolishment of the annual or merit rating and of 
management by objective. 

13.  Institute a vigorous program of education and self-improvement. 
14.  Put everybody in the company to work to accomplish the transformation. The transformation is 

everybody's job. 
 
Taken from the website of The Deming Institute: www.deming.org 
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ABSTRACT  
This paper presents the good practice based experiences found when movement is used to strengthen 
form creation and to create flow in the process of artistic education. Faced with the design engineering 
students’ problems with creating forms with aesthetic statements, the experiences with movement 
inspired the thesis that the design engineers’ training in aesthetic form creation can be improved by 
integrating the movement potential into their education. The paper documents the on-going work on 
developing a model for embodied creation of form called ‘Somatechne model’. The study also 
identifies a lens to assess the students’ development of mind-body skills, known as ‘The Three Soma’. 
The Somatechne model also helps to identify the activity that gives the students the opportunity to 
develop their sensibility and thus aesthetic attention. 

Keywords: Embodiment, form creation, movement potential, Somatechne model, The Three Soma. 

1 INTRODUCTION 
This paper seeks to contribute to the solution of the fundamental problem, which was described by 
Kieran Egan1 in 2004: “Somatic understanding precedes all others, and persists while our symbolic 
forms of understanding develop, and it shapes those symbolic forms of understanding in profound and 
subtle ways. Understanding human cognition, then, requires our careful attentiveness to the body that 
is their foundation. We have attended to the body's role in our cultural lives and especially in 
education far too little.” [1] Only ten years later, the Danish Ministry of Education implemented a 
primary school reform with emphasis on the embodiment of teaching subjects such as mathematics 
and language. Simultaneously, several studies have shown that varied physical movement will cause 
nerve cells to make new links that strengthen the communications between brain cells and thereby 
amplify alertness, attention and motivation. And physical movements also encourage the development 
of new nerve cells from stem cells in the area of the brain called the hippocampus [2]. These studies 
have been based on human adults up to the age of 64 and rodents. Integration of motion in teaching is 
referred to as embodiment [3]. The recognition of a need for embodiment in university education has 
far-reaching implications for how the education is organized and how the study facilities will be 
selected. In addition, it has consequences for the choice of materials for the form-creating processes, 
because the form must invoke reactions against the creating force. There will also be a critical need to 
examine which sort of somatic attention that can be sharpened in order to refine the reflection. In 
addition, the curriculum and the training should be structured so that it supports the “culturally 
established ways of paying attention and with one's body in surroundings that include the embodied 
presence of others” [4], [5]. Due to the limited format of this paper the ethical theme ‘bodily 
interaction with others’, which is closely related, will not be considered. The school reform has also 
been a motivation for this study given that its implementation probably will give rise to future students 
having a hard time adjusting to the university environment, where teaching will increasingly be based 
on lectures and stilled seated in groups or at computers.  
The present study is delimitated to the problem of design engineering educations that do not focus on 
embodiment and how this is linked to the students' problems with aesthetic form creation. It has 
inspired a thesis on how the design engineers’ training in aesthetic form creation can be improved by 
integrating the movement potential into their education. The idea is to identify the first activities in a 

                                                        
1  Faculty of Education, Simon Fraser University, Bumaby, Canada 
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case study of the Billedskolen in Nørrebro2’s didactic principle, where movement was included as a 
key element, especially in the form-generating activities. The purpose is to highlight other facets than 
those usually offered by design engineering educations, in order to find new movement potentials. 
Form creating activities containing physical movement also have the potential to generate flow, which 
refers to a condition where a person is fully immersed in the activity, "because this activity hogs all the 
approximately 114 bits psychic energy / attention that is available per second, given that the activity is 
optimal challenging" [6]. It is typically activities where participants contribute to defining the goals 
and generating clarity about what to do and thus realise to which extent it is possible to solve the task, 
with the given skills. 
The concept of flow is known among designers who work to transform the latest technological 
progression to entirely new product categories. For example, the Norwegian multi-artist Pia Myrvold 
who, in connection with the project ‘Flow - a work in motion’, explained how she took advantage of 
flow. For Myrvold flow is to be so inspired that the activities, movements and thoughts merge. 
Myrvold says that she worked in flow during both the planning and the solution of the artistic, 
technical and practical problems connected with integrating digital media with mobile technical 
installations, in order to offer unique experiences [7]. Therefore this study will also focus on 
phenomenological elements that characterize the flow. 

2 THE EDUCATIONAL PRACTICE AROUND MOVEMENT IN CREATION 
The separation of mind and body has long been dominant in universities but René Descartes (1596-
1650) prepared a way for the recognition “of human beings as necessarily 'embodied' or 'incarnate'” 
[8]. Friedrich Nietzsche (1844-1900) said: ”Contrasting two views; one maintaining ‘I am body and 
soul,’ and the other, more enlightened view, which maintains ‘I am body entirely, and nothing else 
beside; and soul is only a word for something in the body’.” He elaborates this position further in the 
following paragraph: “But greater than this - although you will not believe in it - is your body and its 
great intelligence, which does not say ‘I’ but performs ‘I’” [8]. 
Maurice Merleau-Ponty (1908-1961) “emphasises embodied perception and the notion of "lived 
experience". Furthermore, Merleau-Ponty talks of the "body-subject" and emphasises the primacy of 
perception in our relations with the world” [8]. The spatial perception Merleau-Ponty talks about, was 
also a key element in Billedskolen’s didactic model. Bjørn Bråten3 describes it as learning through an 
exchange between susceptibility, reflection and power of expression. In practice, the susceptibility is 
trained through challenge of both sensory apparatus as motor and balance apparatus [9]. See Figure 1. 
The theoretical side of susceptibility was trained through research, analysis and discussion. The power 
of expression would, with Descartes and Nietzsche's words, be the same as the embodied or performed 
‘I’, while partly the movement and partly the generated image set marks in the world.  

 
Figure 1. Billedskolen’s didactic model 

Both the experience from susceptibility and reactions from the power of expression establish a basis 
for reflection on the form and the creation process. The reflection worked back on susceptibility and 
power of expression in the form of increased alertness and inspiration. The context and the interaction 
with others will influence the process and so will feedback from for instance presentations to 
colleague and to manufacturers or at exhibitions. 

                                                        
2  Billedskolen on Nørrebro (1971-2011) subsequently it changed name to the Copenhagen School of Arts 
and its educational profile to a more art-theoretical approach at the expense of the technical disciplines. 
3  Billedskolen’s founder and leader from 1971 to 2011. 
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the Design Education Special Interest Group (DESIG) of the Design Society and 
the Institute of Engineering Designers (IED). The conference brought together 
representatives from Education, Design Practice, Industry and Government 
agencies that have an interest in developing new approaches and direction in 
Design Education. 

“Great Expectations: Design Teaching, Research & Enterprise” was the 
conference theme and discussed the challenge for Higher Education Academics 
to meet the expectations placed upon them, to succeed in design teaching, design 
research while also fostering relationships with Industry toward collaborative design 
practice. 

The aim of the conference was addressed through the following topics:

   • Informing Design & Engineering Pedagogy with Research & Enterprise
   • Technology Integration, Application and Knowledge Transfer
   • Bachelors, Masters and PhDs in Design & Engineering
   • Design & Engineering Metrics & Assessment 
   • Promoting Creativity and Innovation in Design & Engineering 
   • Industrial Steering of Design & Engineering Education
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