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Consider the ‘Design Environment’ and evaluate general design requirements. 
 

 What does a design need, to achieve an effective function? 

 How does Form relate to function and influence design? 
 

Within the ‘Design Environment’, consider a product of effective Design Management. 
 
IS FUNCTION A NECESSITY OF DESIGN, OR IS DESIGN SUBSERVIENT TO FORM? 

 

  
 
The Design Environment 
 
1.  Design, the single act of intuitive creativity and ‘abductive thinking’1, is overarched 
by ‘Design Management’ and as such exists within frameworks of innovative process.  
The design itself, once conceived, is ever evolving, through these frameworks and is 
influenced by such factors as; 
 

 
Design Management 
 
2.  Thus, within the ‘Design Environment’, ‘Design Management’ has developed, to 
encompass frameworks and process.  ‘Design Management’ has been defined by the 
Design Management Institute (DMI)2 as; 
 

“Simply put, design management is the business side of design. Design 
management encompasses the ongoing processes, business decisions, and strategies 

that enable innovation and create effectively-designed products, services, 
communications, environments, and brands that enhance our quality of life and provide 

organizational success.” 2 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=-pOB1--PR6DSaM&tbnid=DpnalaQH8q-DpM:&ved=0CAgQjRwwAA&url=http://www.people.com/people/naomi_campbell/biography/&ei=LAlZUvTLI4Wb0AXbt4GQDg&psig=AFQjCNG0KB7kTxdTvTOgJt5ErqchqteyjQ&ust=1381653164628772
http://www.technologystudent.com/joints/prddes1.htm
http://www.businessweek.com/stories/2008-07-28/p-and-g-changes-its-gamebusinessweek-business-news-stock-market-and-financial-advice
http://www.dmi.org/dmi/html/aboutdmi/design_management.htm
http://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=3&sqi=2&ved=0CD4QFjAC&url=http://www.dmi.org/dmi/html/publications/journal/pdf/18Defs.pdf&ei=-BpZUqSYDu3X7AapuICABA&usg=AFQjCNEHdWmn1e3XGIMCE3x9d1cMH7vn6A
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3.  Jerrard and Hands 20083 purport ‘Design Management’ to be; 
 

“Organising innovative activity or constructing frameworks within which design takes 
place.”3 

 
4.  The DMI2 c1998 asked eighteen industry leaders on their views of ‘Design 
Management’, for a DMI Paper4 and all variations were in tune with the above two 
definitions. 
 
The Design Life Cycle - Sustainability 
 
5.  ‘Design Management’ and thus the ‘Design Environment’ never remain extant and is 
constantly evolving.  Throughout the 90’s, Eco-Design was born as a product of the UN 
Conference On Environment & Development, Earth Summit 19925 and the further 
Protocols and Agendas that have followed.  Eco-Design has further morphed into 
sustainability and both Designers and Clients alike are now also concerned about the 
designs ‘Life Cycle’, including recycling and up-cycling. 
 

 
 
The Design Form – Aesthetics 
 
6.  Function should be a primary driver of the design of the object, however, increasingly 
in a modern, capitalist society, ‘Form’ or ‘Aesthetics’ is having an ever increasing pull, 
combined with relentlessly evolving technology.  It is acknowledged, McDermott, 1994, 
that Form / Aesthetics has fallen from the 19th Century ‘Aesthetic Movement’ and 
developed over time, in combination with the ‘Modern Movement’, linking aesthetic 
intention with industrial process and mechanisation.  However, has Form surpassed 
Function, in the ever increasing need for products to be profitable? 
 
Case Study – The  Vehicle Wheel / Tyre 
 

 
 
7.  To highlight this point, first principles will be reverted to and thus the exemplar will be 
the Wheel / Tyre, which was born out of a ‘Design Environment’, however archaic, in the 
4th Millenioum BC and thus allows synthesis and understanding over a protracted time 
frame, of Function and Form. 

 
 

 
 

 
 

http://www.ifm.eng.cam.ac.uk/research/dmg/ecosusdesign/
http://www.amazon.co.uk/Design-Management-Studies-David-Hands/dp/0415233798#reader_0415233798
http://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=3&sqi=2&ved=0CD4QFjAC&url=http://www.dmi.org/dmi/html/publications/journal/pdf/18Defs.pdf&ei=-BpZUqSYDu3X7AapuICABA&usg=AFQjCNEHdWmn1e3XGIMCE3x9d1cMH7vn6A
http://www.un.org/geninfo/bp/enviro.html
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Function – The Wheel / Tyre 
 
8.  The wheel (Complete with axle), as defined by ‘Renaissance Scientists’, is one of the 
‘Six Classical, Simple Machines’.  Its Function, as defined, is; 
 

“The simple machine called a wheel and axle refers to the assembly formed by two disks, 
or cylinders, of different diameters mounted so they rotate together around the same 
axis. Forces applied to the edges of the two disks, or cylinders, provide mechanical 
advantage. When used as the wheel of a cart the smaller cylinder is the axle of the 

wheel, but when used in a windlass, winch, and other similar applications the smaller 
cylinder may be separate from the axle mounted in the bearings. Assuming the wheel 

and axle does not dissipate or store energy, the power generated by forces applied to the 
wheel must equal the power out at the axle. As the wheel and axle system rotates around 
its bearings, points on the circumference, or edge, of the wheel move faster than points 
on the circumference, or edge, of the axle. Therefore a force applied to the edge of the 
wheel must be less than the force applied to the edge of the axle, because power is the 

product of force and velocity”6 

9.  Thus, its Primary function, over time, remains extant and through the objects evolution 
and advances in technology, various secondary and tertiary functions have evolved.  
That of; 

 Ergonomics – Ride Height, Comfort, Vibration Control etc. 

 Health & Safety – Grip, Control, Stopping Distances etc. 

 Sustainability – Raw Resources, Recycling, Up-Cycling etc. 

 Production – Economics, Cost, Mass Manufacture etc. 

Amongst others. 

10.  However, conversely it is these very advances in technology, driving these tertiary 
functions that will eventually make the vehicle wheel / tyre obsolete. As demonstrated by 
the MagLev7 Transportation System below; 

 

Form – The Wheel / Tyre 
 

   
 
 
 

 

 
 

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/Simple_machine
http://en.wikipedia.org/wiki/Mechanical_advantage
http://en.wikipedia.org/wiki/Mechanical_advantage
http://en.wikipedia.org/wiki/Wheel
http://en.wikipedia.org/wiki/Windlass
http://en.wikipedia.org/wiki/Winch
http://en.wikipedia.org/wiki/Power_(physics)
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=pLerxhk22-TMoM&tbnid=MonnFHxhZS_N0M:&ved=0CAUQjRw&url=http://www.popularmechanics.com/technology/engineering/infrastructure/4232548&ei=XDtZUqbUEIm70QWQtICQDg&bvm=bv.53899372,d.d2k&psig=AFQjCNEmObNh8cDtxN7RTGLTj5DryBaG0A&ust=1381665973108916
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=f9t2Nyik1lX2HM&tbnid=cH3Mz3U5PuX2bM:&ved=0CAUQjRw&url=http://ninpope-physics.comuv.com/&ei=fDtZUuyCCuO-0QWz_4H4CQ&bvm=bv.53899372,d.d2k&psig=AFQjCNEmObNh8cDtxN7RTGLTj5DryBaG0A&ust=1381665973108916
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=xQYZFdIpumu1UM&tbnid=ki4_cgrrtGMS1M:&ved=0CAUQjRw&url=http://www.treehugger.com/cars/magnetic-train-proposed-detroit-to-lansing-michigan-hydrogen-and-solar-energy-powered.html&ei=zDtZUsuoM63J0AX6hoDQDQ&bvm=bv.53899372,d.d2k&psig=AFQjCNEmObNh8cDtxN7RTGLTj5DryBaG0A&ust=1381665973108916
http://en.wikipedia.org/wiki/Wheel_and_axle
http://www.bloomberg.com/news/2013-08-28/world-s-fastest-train-to-resume-trials-as-japan-plans-new-line.html
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11.  As demonstrated by the above pictures, the modern, aesthetic, even artful vehicle 
wheel / tyre does not conform to one form, but occupies the complete spectrum and 
whilst function still exists, the product has been usurped by the end users requirement, in 
relation to form.  This can be viewed as a true reflection of Capitalism and again points to 
the driving force, in the relationship between Function and Form. 
 
12.  To drill down further, this paper now concentrates on one product, a mid range tyre, 
conforming to size, speed and safety rating parameters.  That of a Goodyear8 
P215/65R15; 
 

  
 
Investigative Analysis 
 
13.  The following parameters can be ascertained and are both objective and subjective; 
 

Design Criteria 
Perceived Quality & Score 

Remarks 
E VG G A P VP 

Fit For Purpose  5     Motor Vehicle Tyres (Safety) 
Regulations 19948 

Ergonomic Efficiency   4    Which Magazine – Tyres9 

Visual Appeal   4    Which Magazine – Tyres9 

Complexity of Design   4    Which Magazine – Tyres9 

Ease of Replacement   4    Which Magazine – Tyres9 

Disposability 6      Subjective 

Sustainability   4    Subjective 

Cost   4    Subjective 

Totals (48HS) 6 5 24    35 Out Of 48. 

 
Just like any object / product, industry, consumerism and thus capitalism evolves many 
variations on a theme, all of which are constantly developing. Objectivity exists through 
legislation, conformation, trails and development and the plethora of consumer testing 
that is available, in raw data/knowledge that can be transposed into meta-
data/knowledge. 
 
Disassembled Tyre – Component Parts 
 

                     

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_1Wt9OcvvnIK_M&tbnid=2_4TBWd-pEUKwM:&ved=0CAUQjRw&url=http://www.yokohamatire.ph/tire-basics/&ei=qEtZUvObFofL0AXP7ICACw&bvm=bv.53899372,d.d2k&psig=AFQjCNG91NzWoUy3m2jIzL8JDmv6buTzvQ&ust=1381670164563418
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3MsXzYw_CfFPyM&tbnid=dvju2eabHthhYM:&ved=0CAUQjRw&url=http://www.autoevolution.com/news-image/winter-tires-what-makes-them-so-special-27990-3.html&ei=J0xZUoDkFoWb0AXbt4GQDg&bvm=bv.53899372,d.d2k&psig=AFQjCNGDCYiPMDEwO8K6o0MkiVCbHtfxXQ&ust=1381670292391842
http://www.goodyear.com/
http://www.legislation.gov.uk/uksi/1994/3117/introduction/made
http://www.which.co.uk/cars/driving/car-tyres/best-car-tyre-brands/
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Performance 
 
14.  Tyre performance is directly related to cost and overarched by legislation.  All tyres, 
irrespective of brand must conform to Legislation, thus every modern tyre employed to 
function in role, is fit for purpose.  However, technological boundaries are always pushed 
and evolved and as such tyres are produced within the same business organisation that 
cater for all eventualities, above and beyond the British Standard.  Ultimately, this leads 
to consumerism, headed by cost, but kept in check by market conditions, i.e. competition. 
 
 Design 
 
15.  All tyre designs conform to the primary, secondary and tertiary functions, as now 
enshrined in law.  It is the steps taken in the technological field that ultimately improve 
function above and beyond that which is required by legislation and ultimately render the 
product obsolete.  It is Form however, which gives the object longevity, the aesthetics of 
which allow for consumerism and dictate market conditions and the commerce that 
envelops the product / object. 

 

 
 
 
 

 
 

 
Overall Analysis 
 
16.  From ‘Big Picture’ Design to an individual exemplar, the following analysis is drawn; 
 

 The need / requirement for an object / product to fulfil a Function will always exist 
and hence inventors will continue to invent.  Likewise Designers. 

 Once the object / product has been established, usually through the Intellectual 
Property Office (IPO)10 it will fall under legislation, to which function then becomes 
intrinsically linked. 

 Ever evolving technology and new innovations in raw material production etc, will 
ensure that objects evolve within the functional sphere.  This advances 
civilisation. 

 In conjunction, capitalism, consumerism and market forces impinge on form and 
as such the aesthetics of the object will be in a constant state of flux, trends 
dependent. 

 Increasingly, the ‘Trend’ of sustainability is an influencing factor on design, from 
both perspectives, that of Form and Function. 

 Is ‘objectivity’ and ‘subjectivity’ that different, given the plethora of consumer 
testing and evaluating organisations in existence and thus, as such do we all have 
the ability to synthesize and evaluate raw data / knowledge and convert it into 
meta data / knowledge resulting in a sound, reasoned opinion, from processed 
thought. 

 Object functional Performance increases over time, but there is no guarantee that 
form / aesthetics will mirror the increase.  As beauty is in the eye of the beholder. 
 

Summary 
 
17.  The ‘Design Environment’ is born from ‘abductive thinking’ and once alive, conforms 
to ‘Design Management’, in various guises.  These management frameworks support 
both ‘Functional’ and ‘Form’ (Aesthetics) aspects of the design creation and evolution.  
The advancement of time, technology and the user markets, has a profound effect on 
both Form and Function, although it is the functional side of the object that will always 
advance to the right. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.ipo.gov.uk/
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