
�>���G �A�/�, �?���H�@�y�R�e�R�N�N�3�j

�?�i�i�T�b�,�f�f�?���H�@�K�B�M�2�b�@�T���`�B�b�i�2�+�?�X���`�+�?�B�p�2�b�@�Q�m�p�2�`�i�2�b�X�7�`�f�?���H�@�y�R�e�R�N�N�3�j

�a�m�#�K�B�i�i�2�/ �Q�M �k�y �P�+�i �k�y�R�d

�>���G �B�b �� �K�m�H�i�B�@�/�B�b�+�B�T�H�B�M���`�v �Q�T�2�M ���+�+�2�b�b
���`�+�?�B�p�2 �7�Q�` �i�?�2 �/�2�T�Q�b�B�i ���M�/ �/�B�b�b�2�K�B�M���i�B�Q�M �Q�7 �b�+�B�@
�2�M�i�B�}�+ �`�2�b�2���`�+�? �/�Q�+�m�K�2�M�i�b�- �r�?�2�i�?�2�` �i�?�2�v ���`�2 �T�m�#�@
�H�B�b�?�2�/ �Q�` �M�Q�i�X �h�?�2 �/�Q�+�m�K�2�M�i�b �K���v �+�Q�K�2 �7�`�Q�K
�i�2���+�?�B�M�; ���M�/ �`�2�b�2���`�+�? �B�M�b�i�B�i�m�i�B�Q�M�b �B�M �6�`���M�+�2 �Q�`
���#�`�Q���/�- �Q�` �7�`�Q�K �T�m�#�H�B�+ �Q�` �T�`�B�p���i�2 �`�2�b�2���`�+�? �+�2�M�i�2�`�b�X

�G�ö���`�+�?�B�p�2 �Q�m�p�2�`�i�2 �T�H�m�`�B�/�B�b�+�B�T�H�B�M���B�`�2�>���G�- �2�b�i
�/�2�b�i�B�M�û�2 ���m �/�û�T�¬�i �2�i �¨ �H�� �/�B�z�m�b�B�Q�M �/�2 �/�Q�+�m�K�2�M�i�b
�b�+�B�2�M�i�B�}�[�m�2�b �/�2 �M�B�p�2���m �`�2�+�?�2�`�+�?�2�- �T�m�#�H�B�û�b �Q�m �M�Q�M�-
�û�K���M���M�i �/�2�b �û�i���#�H�B�b�b�2�K�2�M�i�b �/�ö�2�M�b�2�B�;�M�2�K�2�M�i �2�i �/�2
�`�2�+�?�2�`�+�?�2 �7�`���M�Ï���B�b �Q�m �û�i�`���M�;�2�`�b�- �/�2�b �H���#�Q�`���i�Q�B�`�2�b
�T�m�#�H�B�+�b �Q�m �T�`�B�p�û�b�X

�.�2�b�B�;�M �i�?�2�Q�`�B�2�b�- �+�`�2���i�B�p�B�i�v ���M�/ �B�M�M�Q�p���i�B�Q�M
�S���b�+���H �G�2 �J���b�b�Q�M�- ���`�K���M�/ �>���i�+�?�m�2�H�- �"�2�M�Q�B�i �q�2�B�H

�h�Q �+�B�i�2 �i�?�B�b �p�2�`�b�B�Q�M�,

�S���b�+���H �G�2 �J���b�b�Q�M�- ���`�K���M�/ �>���i�+�?�m�2�H�- �"�2�M�Q�B�i �q�2�B�H�X �.�2�b�B�;�M �i�?�2�Q�`�B�2�b�- �+�`�2���i�B�p�B�i�v ���M�/ �B�M�M�Q�p���i�B�Q�M�X �h�?�2
�1�H�;���` �*�Q�K�T���M�B�Q�M �i�Q �A�M�M�Q�p���i�B�Q�M ���M�/ �E�M�Q�r�H�2�/�;�2 �*�`�2���i�B�Q�M�- �k�y�R�d�X �I�?���H�@�y�R�e�R�N�N�3�j�=

https://hal-mines-paristech.archives-ouvertes.fr/hal-01619983
https://hal.archives-ouvertes.fr


1 / 31 
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DESIGN THEORIES: INCREASING GENERATIVITY TO ADDRESS THE ISSUES OF 

CREATIVITY AND INNOVATION 
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Introduction: design methods and creativity issues in the light of 
design theories.  

!
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N*@! "#4&! Z46&A*.0,! M3*! 0(A6+(0! %.(#26B62@! #$! #! A*./! *A! 6+2(&&6?(+%(! 2*! E(!
06$26+?46$3(0! A.*/! 23#2! /(#$4.(0! E@! 8g!OZ46&A*.0! S[IDQR!542!E#$(0! *+! .(%(+2!
.($4&2$!6+!236$!#%#0(/6%!A6(&0,!*+(!%#+!60(+26A@!%.(#26B62@!6$$4($!#$!23(!6$$4($!23#2!
&6/62!%.(#26B62@R!_(%(+2!$2406($!3#B(!$3*M+!23#2!23(@!%#+!E(!#+#&@W(0!#$!06AA(.(+2!
A*./$!*A!A6K#26*+$!O$((!6+!L#.26%4&#.!23(!$@+23($6$!6+!O1#2%34(&!(2!#&R!JDSSEQQR!-!
$240@!*A!23($(!A6K#26*+$!3(&L$!2*!.(%*?+6W(!%.(#26B62@!6$$4($!23#2!M(.(!A#%(0!6+!23(!
&#$2!2M*!%(+24.6($R!!

7(!?6B(!#!$%3(/#26%!$4//#.@!*A!23($(!+*26*+$!6+!G6?4.(!S!E(&*MR!!

!!!

Figure 1: a schematic summary of the main notions for analyzing the interplay between creativity issues and 
design theory 

!

<3(.(!6$!23(.(A*.(! +(623(.!6+2.6+$6%!*LL*$626*+!+*.!+#24.#&!%*+B(.?(+%(!E(2M((+!0($6?+!
23(*.@! #+0! %.(#26B62@! 6$$4($R!a4.! 6+24626*+! 6$! 23#2! *A! #! b06#&*?4( c! E(2M((+!23(/ R! -2!
%(.2#6+! 36$2*.6%#&! /*/(+2$,! 236$! 06#&*?4( ! (+&6?32(+$!23(! &6/62$! *A!%*&&(%26B(! 0($6?+(.$!
.(&@6+?!*+!#!0($6?+!23(*.@!#+0!%*+A.*+2(0!M623!+(M,!(/(.?6+?! %.(#26B62@!6$$4($R!<36$!%#+!
&(#0! 2*! 23(! (/(.?(+%(! *A! +(M! 0($6?+! 23(*.6($! #+0! +(M!A*./$! *A! %*&&(%26B(!0($6?+!
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#%26B626($R!)%"#%(*%'!+"(,-%.$/(&"*(#$%&,!0!,/(!''1%'(2&/ (3%(,4.(4&/'(5."%(".$2&,!0%6(,-%(
.,-%$(#$!,!#&78(.9(*%&7!"+(4!,-(#.77%#,!0%(*%'!+"(&#,!0!,!%':( ;-%!$(!",%$<7&/(2 &/(7%&*(,.(,-%(
!"0%",!."(.9 ('<%#!9!#(9.$2'(.9(#.77%#,!0%(*%'!+":(!

<*!6+B($26?#2(!23(!6$$4(!*A!23(!.(&#26*+$36L!E(2M((+!%.(#26B62@!6$$4($!#+0!0($6?+!23(*.@,!
M(! .(B6$62! 23.((! 36$2*.6%#&! /*/(+2$!6+! 23(!E46&06+?!*A!0($6?+! 23(*.@R!G6.$2,! 23(! .#26*!
/(23*0,! 6(! 23(! 0($6?+! 23(*.@! 4$(0!A*.! 6+04$2.6#&! 4L?.#06+?! 6+! Z(./#+@!6+! 23(! S[23!
%(+24.@X!$(%*+0,!$@$2(/#26%!0($6?+,!6(!23(!23(*.@!4$(0!A*.!*.?#+6W6+?!_h>!0(L#.2/(+2$!
23.*4?3*42!23(!M*.&0!A.*/!S[ID!*+M#.0 $X!#+0!236.0,!23(!5#43#4$!/(23*0$!#+0!23(*.@!
*A!23(!S[JD$,!M36%3!M(.(! 4$(0!6+!#!&#.?(!+4/E(.!*A!0($6?+!$%3**&$!#.*4+0 !23(!M*.&0R!G*.!
(#%3!L(.6*0,! M(! $240@! 23(!%.(#26B62@! 6$$4($! #00.($$(0,! 23(! A*./#&! /*0(&! *A! 0($6?+!
.(#$*+6+?!4+0(.&@6+?!62,!23(!2@L($! *A!0($6?+!%#L#E6&626($!6+$L6.(0!E@!23(!0($6?+!23(*.@!
#+0!23(! 2@L(! *A!* 42%*/(! (KL(%2(0!OL#.2! JQR! 8+! #! 236.0! L#.2,!M(! L*6+2! 2*! 23(!6+2(.L&#@!
&6+U6+?!%.(#26B62@! 6$$4($! #+0! 0($6?+! 23(*.@,!$2.4%24.(0! #.*4+0!23(! +*26*+! *A! \A6K#26*+!
(AA(%2\]! %.(#26B62@! 60(+26A6($! A6K#26*+! (AA(%2$,!M36%3! E(%*/(! 23(! 2#.?(2$! *A! +(M! 0($6?+!
23(*.6($X!0($6?+!23(*.6($!6+B(+2!/*0(&$!*A!23*4?32!2*!*B(.%*/(!23(/X!#+0,!6+!24.+,!23($(!
+(M!0($6?+!23(*.6($!%#+!#&$*!%.(#2(!+(M!A6K#26*+!(AA(%2$!23#2!M6&&!23(+!E(!0($6?+#2(0!E@!
%.(#26B62@!$2406($R!<36$!06#&(%26%#&!6+2(.L&#@!&(#0$!2*! .(?4&#.!6+B(+26*+$!*A!+(M!M#@$!*A!
/#+#?6+?!0($6?+,!6(!+(M!M#@$!*A!/#+#?6+?!U+*M&(0?(,!L.*%($$($!#+0!*.?#+6W#26*+$!A*.!
#00.($$6+?!$L(%6A6%!0($6?+!6$$4($R!

I.  Part 1: an analytical framework for learning from the history of 
creativity issues and design theories  

I.A. Three types of tensions between de sign methods and creativity 
issues   

<3(!&62(.#24.(!06$26+?46$3($!E(2M((+!23.((!A#%(2$!*A!23(!%*/L&(K! .(&#26*+$36L!E(2M((+!
0($6?+!/(23*0$!#+0!%.(#26B62@!6$$4($]!!

F 1 *M!2*!0(#&!M623!U+*M&(0?(!6+!0($6?+R!:+?6+((.6+?!0($6?+!/(23*0$!4+0(.&6+(!23(!
6/L*.2#+%(!*A!.(&@6+?!*+!U+*M&(0?(!#+0!%*/L(2(+%($R!-%^46.6+?!#+0!/#+#?6+?!
U+*M&(0?(! 6$! *+(! *A! 23(! U(@! 6$$4($! 6+! 23($(! /(23*0$R! <36$! 3#$! &(0! 2*! A*./$! *A!
(B#&4#26*+!*A!_h>R!G*.!6+$2#+%(,!23(!+*26*+!*A!#E$*.L26B(!%#L#%62@!%3#.#%2(.6W($!
23(!%*+2.6E426*+!*A!. ($(#.%3!2*!23(!6++*B#26*+!L.*%($$!#$!23(!%#L#%62@!2*!#E$*.E!
.(&(B#+2! (K2(.+#&! U+*M&(0?(!O=*3(+! #+0! '(B6+23#&! S[[DX! '#+(! (2! #&R! JDDCQR!
=*+B(.$(&@,!$2406($!6+!%.(#26B62@!3#B(!$3*M+!3*M!U+*M&(0?(!%#+!%.(#2(!bA6K#26*+c!
ON#+$$*+! #+0! ;/623! S[[SX! ;/623! (2! #&R! S[[TQ! #+0! 3*M! 62! %#+! E(%*/(! #! %*.(!
.6?6062@! 6+$2(#0! *A! #! %*.(! %#L#E6&62@!O'(*+#.0 F5#.2*+! S[[JQR! 1(+%(,!U+*M&(0?(!
%#+!$4LL*.2!E42!62!%#+!#&$*!&6/62!0($6?+!%#L#E6&626($,!#+0!62!6$!+*2!#&M#@$!(#$@!2*!
0(B6$(!%*/L.*/6$($! O7(6$E(.?!S[[[X!5#$#04.!#+0!Z(&#0(!JDDCQR!!

F ;3*4&0!23(!0($6?+!L.*%($$!E(!06B(.?(+2!*.!%*+B(.?(+2i!=.(#26B62@!$2406($!6+$6$2!
*+!23(!+(%($$62@!2*!06B(.?(,!#&23*4?3!$*/(!#423*.$! 0*! #0/62!23#2!%*+B(.?(+%(!6$!
#&$*! 6/L*.2#+2,! *A2(+! #0B*%#26+?! 6+626#&! 06B(.?(+%(! A*&&*M(0! E@! 4+#B*60#E&(!
%*+B(.?(+%(!O:.6$!JDDPX!>@/! (2!#&R!JDDIX!=.*L&(@!JDDCQR!=*+B(.$(&@,!&62(.#24.(!
*+! L.*04%2! 0(B(&*L/(+2! L.*%($$($! A#B*4.$! %*+B(.?(+2! 236+U6+?,! (B(+! 6A!
06B(.?(+%(!%#+!#&$*!E(!.(^46.(0 !A.*/!26/(!2*!26/(!O(?!06B(.?(! #2!23(!A4WW@!A.*+2!
(+0! Oj*(+! (2! #&R! JDDSX! _(60! #+0! >(! 5.(+2#+6! JDDPQX! *.! 06B(.?(! 04.6+?! 23(!
L.*%($$($,! 6+! A&(K6E&(! L.*04%2! 0(B(&*L/(+2!Oj(&&(@! JDD[X! )#%=*./#%U! (2! #&R!
JDDSQQR!!



6 / 31 

F 8$! 23(!0($6?+! *.?#+6W#26*+!E#$(0! *+! $2.*+?! &(#0(.$36L! #+0! M(&&F#0/6+6$2(.(0!
L.*V(%2$! *.!/*.( ! *+! #42*+*/*4$ ,!%.(#26B(! 2(#/$i!73#2! 6$! 23(! A*./! *A! 0($6?+!
M*.U!06B6$6*+i!;6+%(! a$E*.+! 6+B(+2(0 !E.#6+$2*./6+?! #2!23(! #0B(.26$6+?!#?(+%@!
55>a! Oa$E*.+! S[IHQ,! %.(#26B62@! $2406($! 2(+0! 2*! #+#&@W(! 2(#/$ e! %.(#26B62@! 6+!
*.?#+6W#26*+$!O1#.?#0*+!#+0!;422*+!S[[HX!"#4&4$!#+0!5.*M+!JDDHX!"#4&4$!#+0!
k#+?! JDDDQR!7*.U6+?! *+! 3*M! %.(#26B62@! 6$! *.?#+6W(0,! -/#E6&(! $3*M(0! 3*M!
L.*V(%2! $2.4%24.($! #+0! #0/6+6$2.#26*+! M(.(! L**.&@! #0#L2(0! 2*! %.(#26B(! 2(#/$!
O-/#E6&(! (2! #&R! S[[CX! -/#E6&(! S[[YQR!=*+B(.$(&@,! ( +?6+((.6+?! 0($6?+! /(23*0$!
2(+0! 2*! A*%4$! *+! 3*M! (+?6+((.6+?! 0($6?+! 0(L#.2/(+2$! #+0! /#.U(26+?!
0(L#.2/(+2$!#.(!*.?#+6W(0!#+0!*+!23(6.!.(&#26*+$36L!2*!.($(#.%3!&#E$R!<3(@!6+$6$2!
*+! 23(! $2.4%24.($,! /(23*0$! #+0! #0/6+6$2.#26*+! *A!(+?6+((.6+?! 0($6?+R! :B(+! 6+!
%#$($! *A! .#06%#&! 6++*B#26*+,! .(^46.6+?! %.(#26B62@! A.*/! 23(! 2(#/$,! #423*.$! 3#B(!
$3*M+! 23#2! .6?*.*4$! /#+#?(/(+2! 6$! .(^46.(0,! A*.! 6+$2#+%(! A*.! /#+#?6+?! 23(!
4+U+*M+!M623!M(&&FE#&#+%(0,!$(^4(+26#&!#+0!L#.#&&(&!&(#.+6+?!O'*%3!(2!#&R!JDDCQ,!
/#+#?6+?! %*+%(L2! $36A2$! E#$(0! *+! /(/*.6$#26*+! #+0! /*04&#.6$#26*+!O;(60(&!
JDDHQ! *.! /#+#?6+?! /#V*.! 6++*B#26*+!M623! #! b$@$2(/$! #LL.*#%3c!Oal=*++*.!
JDDYQR!;*/(!#423*.$! 3#B(!%#&&(0 !A*.!#!%*/E6+#26*+!*A!%.(#26B(!#+0!+*+F%.(#26B(!
2(#/$! 6+! #/E60(K2.*4$! *.?#+6W#26*+$! O<4$3/#+! #+0! al_(6&&@! 888! S[[CQ,! E42!
(/L6.6%#&! $2406($! 3#B(! $2.($$(0! 23(! &6/62$! *A! $4%3! $6/L&6A@6+?! %*/L.*/6$($!
O5.*M+!#+0!:6$(+3#.02!S[[HQR!!

I.B. Beyond compromises: the dialectical interplay between 
creative issues and design theories?  

<3(! .(&#26*+$36L!E(2M((+!0($6?+! /(23*0$!#+0!%.(#26B62@!6$$4($!#LL(#.$!2*!E(! /#0(!*A!
%*/L.*/ 6$($]!6+!U+*M&(0?(,!2*!E#&#+%(!A6K#26*+!#+0!+*+FA6K#26*+X!E(2M((+!%*+B(.?(+%(!
#+0! 06B(.?(+%(! 6+!0($6?+!L.*%($$($X! #+0!E(2M((+! %*+2.*&! #+0! #42*+*/@! 6+!0($6?+!
*.?#+6W#26*+R! =*/L.*/6$($! %#+! A6+0! 2.#0(*AA$! E(2M((+! 23(! (K2.(/($,! E42! 2M*! %&4($!
$4??($2!23#2!$*/(!0($6?+!23(*.6($!#+0!/(23*0$!#LL#.(+2&@!6+B(+2(0!%*/L.*/6$($!23#2!
3(&L(0! 2*! U((L! 23(! #0B#+2#?($! *A! 23(! 2M*! (K2.(/($,! *B(.%*/6+?! 23(! 06&(//#$! E@!
6+B(+26+?!%*/E6+#26*+$!$4%3!#$!U+*M&(0?(!9.$(4+A6K6+?,!06B(.?(+%(!A*.!%*+B(.?(+%(,!#+0!
0($6?+!%*+2.*&!A*.!6+%.(#$(0!%.(#26B(!#42*+*/@]!!

SQ a+(!/6?32!236+U!23#2!%.(#26B62@!3#$!+*!L&#%(!6+!(+?6+((.6+?!0($6?+!E42!236$!6$!A#.!
A.*/!2.4 (R!=.(#26B62@!M#$!#+!36$2*.6%#&!6$$4(!A*.!23(!23(*.6$2$!*A!$@$2( /#26%!0($6?+,!
#$!4+0(.&6+(0!E@!7*&A?#+?! jm+6?!Ojm+6?!S[[[QR!G*.!6+$2#+%(,!6+!23(!SYID$,!23(!
?.(#2! #+%($2*.! *A! Z(./#+! $@$2(/#26%$,!G(.06+#+0! _(02(+E#%3(.,! L.*L*$(0! #!
L.*2* FB(.$6*+!6+2(+0(0 !2*! /#U(!0($6?+(. $!O23(!2(%3+6%6#+$!*A!23#2!26/(Q,!b/*.(!
6++*B#26B(c!O_(02(+E#%3(.!SYIJ#QR!<3(!A6.$2!2(#%3(.! *A! (&#E*.#2(!b$@$2(/#26%$c,!
23(! _4$$6#+! L.*A($$*.! "(2(.! j&6/(+262$%3! B*+! :+?(&/(@(.,!%#&&(0! 36$! /(23*0! #!
b23(*.@!* A!%.(#26B(!M*.Uc!O:+?(&/(@(.!SY[IQR! -$!#+#&@W(0!E@! )#236#$!1(@/#+!
O1(@/#++! JDDIQ,! 6+! 23(! S[HD$! 23(.(! M(.(!/#+@! 0(E#2($! 6+! 23(! Z(./#+!
$@$2(/#26%$! %*//4+62@! 2*! %&#.6A@! 3*M! A#.! $@$2(/#26%! 0($6?+! M#$! #&.(#0@!
#00.($$6+?!23(!%.(#26B62@!6$$4(R!)*.(! .(%(+2&@,!`0*! '6+0(/#+,!A*./(.!L.($60(+2!
*A! 23(! >($6?+! ;*%6(2@,! 3#$! $3*M+! 3*M! %&#$$6%#&! $@$2(/#26%! 0($6?+! 2**U! 6+2*!
#%%*4+2! 23(! %.(#26B62@! .(^46.(0! A.*/! 0($6?+! (+?6+((.$!O'6+0(/#++! JDSSQR! <36$!
/(#+$! 23#2! L#$2! 0($6?+! 23(*.6($!4+0*4E2(0&@! b6+B(+2(0c! M#@$! 2*! /#+#?(!
U+*M&(0?(,! L.*%($$($! #+0! *.?#+6W#26*+! A*.!0(#&6+?! M623! %.(#26B62@! 6$$4($R!<3(@!
M(.(!#E&(!2*!4$(!U+*M&(0?(!#+0!$26&&!E(!4+A6K(0,!2*!%*+B(.?(!#+0!06B(.?(,!#+0!2*!
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%*+2.*&!M36&(!L.($(.B6+?!%.(#26B62@!6+!2(#/$R!<36$!#&$*!4+0(.&6+($!23(!+((0!A*.!#!
/*.(!L.(%6$(!#+#&@$6$!*A!23(!23(*.(26%#&!.**2$!*A!0($6?+!/(23*0$R!!

JQ 8+! %(.2#6+! A6(&0$! $4%3! #$! 6+04$2.6#&! 0($6?+,!23(! 0($6?+!/(23*0$! #+0! %.(#26B62@!
6$$4($!#.(!+*2!6+!2(+$6*+!E42,!*+!23(!%*+2.#.@,!6+04$2.6#&!0($6?+!/(23*0$!#.(!$#60!
2*! /#2%3! %.(#26B62@! 6$$4($R!=*4&0! #! 0($6?+! 23(*.@! A*.! 6+04$2.6#&! 0($6?+! L.*L*$(!
M#@$!*A!#00.($$6+?!*LL*$62($,!6(]!4$6+?!U+*M&(0?(!M623*42!E(6+?!A6K(0,!06B(.?6+?!
&"*(%*+B(.?6+?,!#+0!*.?#+6W6+?!%*+2.*&&(0!#42*+*/@!6+!0($6?+i!!

7(!.(6+2(.L.(2!23(!#E*B( F/(+26*+(0!2(+$6*+$!6+!#!/*.(!b36$2*.6%#&c!L(.$L(%26B(,!E#$(0!
*+!23(!23(*.(26%#&!.**2$!*A!0($6?+!/(23*0$R!-2!%(.2#6+!/*/(+2$!6+!26/(,!23(!6+%4/E(+2!
0($6?+!/(23*0 $!#.(!%*+$60(.(0!2**!&6/62(0,!M623!.(?#.0!2*!$*%6(2#&!6$$4($,!+(M!%*&&(%26B(!
6/#?6+#26*+! (2%R!=.(#26B62@!6$$4($! 23(+! #00.($$! 23(!&6/62$!*A!L#$2! 0($6?+! 23(*.6($!#+0!
/(23*0$ R!-$! #! .($4&2! *A!236$! %.626^4( ,! +(M! 0($6?+! 23(*.6($! #.(! L.*L*$(0! 2*! b$2.(2%3c!
0($6?+!%#L#%626($!2*!*B(.%*/(!A6K#26*+$R!<3(@!L.*L*$(!+(M!A.#/(M*.U$! M623!+(M!M#@$!
*A!0(#&6+?!M623!U+*M&(0?(,!L.*%($$($!#+0!*.?#+6W#26*+$,!M623!#!B6(M!2*!#00.($$6+?!23(!
+(M&@F60(+26A6(0!%.(#26B62@!6$$4($R!G6+#&&@,!23(@!(+#E&(!+(M!2@L($!*A!6++*B#26*+!*42L42R!
<36$! 6$! *4.! /#6+! .($(#.%3! 3@L*23($6$]!,-%$%(2&/ ( 3%( =*!&7%#,!#>( !",%$<7&/( 3%,4%%"(
#$%&,!0!,/(!''1%'(&"*(*%'!+"(,-%.$!%'6(4-!#-(7%&*'(,.(,-%($%+17&$(!"0%",!."(.9 ("%4(9.$2'(.9(
*%'!+"( &"*( "%4( ,/<%'( .9( !"".0&,!."( .1,<1, R!?0%$( ,!2%6( ,-!'( *!&7%#,!#&7( <$.#%''( -&'(
+%"%$&,%*( *!99%$%",( 4&/'( .9( *%&7!"+( 4!,-( @".47%*+%6( *!99%$%",( 9.$2'( .9( *%'!+"( <$.#%''%'(
&"*(*%'!+"(.$+&"!A&,!."'6(,.(&**$%''(*!99%$%",(,/<%'(.9(#$%&,!0!,/(!''1%':(!

I.C. Method: analytical framework to study historical cases  

<*! $240@! 236$! 3@L*23($6$,! M(! 6+B($26?#2(0!23.((! 36$2*.6%#&! /*/(+2$!6+! 23(!%.(#26*+! *A!
0($6?+!23(*.@!2*!#+#&@W(!M3(23(.!#+0!6+!M3#2!/#++(.!23(@!0(#&2!M623!%.(#26B62@!6$$4($!
#+0!M3#2!23(!A*./#&!L.*L*$#&$!2(&&!4$!#E*42!U+*M&(0?(!6+!0($6?+,!0($6?+!L.*%($$!#+0!
*.?#+6W#26*+R!!

_(%(+2!M*.U$!3#B(!$3*M+!23(!6+2(.($2!*A!#+!36$2*.6%#&!#LL.*#%3!2*!/#+#?(/(+2!$%6(+%(,!
L#.26%4&#.&@!6+!23(!.(#&/!*A!$2.#2(?6%!/#+#?(/(+2!On#+!JDDIQR!-423*.$!3#B(!4+0(.&6+(0!
23(! L(.26+(+%(! *A! 23(! #LL.*#%3! A*.! $240@6+?! 23(! 6+2(.#%26*+! E(2M((+! /#+#?(/(+2!
23(*.6($!#+0!36$2*.6%#&!A*./$!*A!%*&&(%26B(!#%26*+!O1#2%34(&!#+0!Z&6$(!JDDTQR!7(!0(%60(0!
23#2!62!M#$!#!.(&(B#+2!/(23*0!A*.!*4.!L#.26%4&#.!$240@!E(%#4$(!62!(+#E&(0!4$!2*!#+#&@W(!
23(!0@+#/6%!6+2(.L&#@!E(2M((+!%.(#26B62@!6$$4($,!23(!(/(.?(+%(!*A!0($6?+!23(*.6($!#+0!
23(6.!(AA(%2$!6+!2(./$!*A!0($6?+!/(23*0$!#+0!0($6?+!*42L42$R!)(23*0*&*?6%#&&@!$L(#U6+?,!
M(! A*%4$(0! *+! $L(%6A6%! b26LL6+?! /*/(+2$c! M3(+! +(M! 0($6?+! 23(*.6($! (/(.?(0! .#23(.!
23#+!%*B(.6+?!B(.@!&*+?!L(.6*0$!*A!26/(R!!

=#$(!$(&(%26*+R!SF!7(!$(&(%2(0!23.((!23(*.6($!23#2!M(.(!M60(&@!06AA4$(0]!23(!.#26*!/(23*0!
M#$!2#4?32!6+!#!&#.?(!/#V*.62@!*A!Z(./#+!; %#-"!'#-%().#-'#-17%!A.*/! 23(!SYID$!2*!23(!
(#.&@! JD23!%(+24.@X!$@$2(/#26%!0($6?+! $26&&!$(.B($! #$!23(! E#$6$!A*.! 23(! /#6+! %*4.$($! 6+!
(+?6+((.6+?!0($6?+X!#+0!23(!5#43#4$!23(*.6($!3#B(!6+$L6.(0!6+04$2.6#&!0($6?+!2(#%36+?!
$6+%(!23(6.!%.(#26*+!6+!23(!S[JD$R!JF!7 (!%3*$(!23(*.6($!23#2!#.(!.(&#2(0!2*!2M*!%*+2.#$2(0!
L.*A($$6*+$! 6+! 0($6?+,! 2M*! A.*/!(+?6+((.6+?! #+0! *+(!A.*/ ! 6+04$2.6#&! 0($6?+R! TF! 7(!
$(&(%2(0! 23(*.6($! *+! M36%3! M(! 3#0! $4AA6%6(+2! /#2(.6#&! 2*! #00.($$! 23(*.(26%#&! #$L(%2$!
OE**U$,!L#L(.$,!(2%RQ,!#$!M(&&!#$!23(!/(23*0$,!23(!6+04$2.6#&!%*+2(K2!*A!23(!26/(!#+0!23(!
6++*B#26*+! *42L42$! .(&#2(0! 2*! 23($(! /(23*0$! O3#+0E**U$,! 2($26/*+6($,! 36$2*.6%#&!
/*+*?.#L3$,!M*.U!E@!36$2*.6#+$,! (2%RQR!82!6$!6+2(.($26+?!2*!+*2(!23#2!23(! /#6+!36$2*.6%#&!
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$*4.%($!M(.(!+*2!2.#+$&#2(0!6+2*!:+?&6$3,!M36%3! (KL&#6+$!M3@!$(B(.#&! (&(/(+2$! *A!236$!
36$2*.@!#.(!3#.0&@!U+*M+!6+!23(!:+?&6$3!&62(.#24.(R!

8+!(#%3!%#$(,!M(!A*&&*M!23(!$#/(!#+#&@26%#&!A.#/(M*.U]!!

F 7(!%3#.#%2(.6W(!23(!%.(#26B62@!6$$4($!23#2!23(!23(*.@!6+2(+0(0!2*!#00.($$!#+0!23(!
U6+0!*A!bA6K#26*+$c!2*!E(!*B(.%*/(R !

F 7(! #+#&@W(! 23(! L.6+%6L&($! *A! 23(! 23(*.@! OM623! #! E.6(A! L.($(+2#26*+! *A! $*/(!
6&&4$2.#26*+$Q!#+0!3*M!62!3(&L$!2*!#00.($$!23(!%.(#26B62@!6$$4($!#+0!2*!*B(.%*/(!
23(! A6K#26*+! (AA(%2$R! 8+! L#.26%4&#.,! M(! 4+0(.&6+(! 3*M! 62! &(#0$! 2*! +(M! M#@$! *A!
0(#&6+?!M623!U+*M&(0?(!6+!0($6?+,!0($6?+!L.*%($$($!#+0!*.?#+6W#26*+,!6(!3*M!62!
&(#0$!2*!23(!L.*L*$ #&!*A!+(M!0($6?+!%#L#E6&626($R!!

F G6+#&&@,!M(!#+#&@W(!23(!2@L($!*A!6++*B#26*+!(KL(%2(0!A.*/!23(!23(*.@!#+0!23(!2@L(!
*A!A6K#26*+!23#2!62!/6?32!%#4$(R!!

!

II.  Part 2: historical cases of inventions of design theories. German 
engineering design and Bauhaus industrial design  

II.A. The method of ratio s 

II.A.1- Fixed by existing objects  

<3(!A6.$2!23(*.@!O*.!/(23*0Q!*A!(+?6+((.6+?!0($6?+!6$!#22.6E42(0!2*!_(02(+E#%3(.!Ojm+6?!
S[[[X! _(02(+E#%3(.! SYIJ#QR! 8+! 23(! SYPD$,! 236$! ;M6$$! (+?6+((.! #+0! L.*A($$*.,!M3*!
2#4?32!/#%36+(!%*+$2.4%26*+!#2!23(!+(M&@!%.(#2(0! ;%#-"!'#-%().#-'#-17%!6+! j#.&$.43(,!
0(B(&*L(0!#+!*.6?6+#&!%*4.$(!E#$(0!*+!#!+(M!/(23*0!%#&&(0!23(!b/(23*0 !*A!.#26*$cR!8+!
B(.@! %&*$(! .(&#26*+$36L! 2*! 23(! 6+04$2.@! #+0!23(!/#%36+($! *A! 36$! 26/(,! 3(! +*2(0! 23#2!
2(%3+6%6#+$F0($6?+(.$! .(E46&2! 23(! $#/(! /#%36+(,! M3#2(B(.! 23(! %*+2(K2! O(+B6.*+/(+2,!
4$(!*A!23(!/#%36+(,!E40?(2,!#B#6&#E&(!/#2(.6#&,!(2%RQR!1(!M#$!+(623(.!23(!A6.$2!+*.! 23(!*+&@!
*+(! 2*! /#U(! 236$! *E$(.B#26*+R! ;6+%(! >60(.*2,! $(B(.#&! b2(%3+*&*?$c,! 6+! L#.26%4&#.! 6+! 23(!
G.(+%3!(+?6+((.6+?!#+0!$%6(+%(!(04%#26*+!$@$2(/,!3#0!#&$*!$((+!23(!&6/62$!*A!2(%3+6%6#+$!
M3*! M(.(! 4+#E&(! 2*! 6++*B#2(! 4$6+?! 23(! #B#6&#E&(! 2(%3+6%#&! U+*M&(0?(R! <M*!2@L($! *A!
%#4$($! M(.(! 60(+26A6(0R!<3(! G.(+%3! $%6(+26$2$! #+0! L.*A($$*.$! E(&6(B(0! 23#2! 23(! .4&($!
23(/$(&B($!3#0!2*!E(!6/L.*B(0 ,!23.*4?3!$%6(+%(,!(KL(.6/(+2$!#+0!23(!06AA4$6*+!*A!/*.(!
#%%4.#2(!U+*M&(0?(R!8+!23(!Z(./#+!L.*A($$*. e$!B6(M,!23( !^4#&62@!*A!23(!U+*M&(0?(!M#$!
6+0((0! +(%($$#.@,! E42!+*2! (+*4?3R! 1(! M.*2(! 6+! 36$! L.(A#%(! 2*!B%'17,&,%( 9C$( *%"(
D&'#-!"%"3&1(O_(02(+E#%3(.! SYIJEQ]! b7623! 23(! L.6+%6L&($! *A! /(%3#+6%$,! /#%36+($!
%#++*2! E(! 6+B(+2(0,! E(%#4$(! 2*! 0*! $*,! *+(! #&$*! .(^46.($! L.(%6$(! U+*M&(0?(! *A! 23(!
/(%3#+6%#&! L.*%($$! A*.! M36%3! 23(! /#%36+(! 6$! 2*! E(! 4$(0R! 7623! 23(! L.6+%6L&($! *A!
/(%3#+6%$,! $U(2%3($! *A! /#%36+($! %#++*2! E(! /#0(,! E(%#4$(! #! $(+$(! *A! %*/L*$626*+,!
#..#+?(/(+2! #+0! A*./6+?! 6$! #&$*! .(^46.(0R! 7623! 23(! L.6+%6L&($! *A! /(%3#+6%$,! +*!
/#%36+($! %#+! E(! /#0(! #$! 236$! .(^46.($! L.#%26%#&! U+*M&(0?(! *A! 23(! /#2(.6#&$! 2*! E(!
M*.U(0!#+0!(KL(.6(+%(!6+!3#+0&6+?!2**&$!#+0!#4K6&6#.@!(^46L/(+2R!7623!23(!L.6+%6L&($!*A!
/(%3#+6%$,! *+(! %#++*2! /#+#?(! #+! 6+04$2.6#&! E4$6+($$,! #$! 236$! .(^46.($! #! $2.*+?!
L(.$*+#&62@! #+0! U+*M&(0?(! *A! %*//(.%6#&! #AA#6.$\R! G*.! _(02(+E#%3(.,! 23(! %*+$2#+2!
.(L&6%#26*+!*A!#!&6/62(0!+4/E(.!*A!U+*M+!*EV(%2$!M#$!#&$*!04(!2*!23(!&6/62(0!%#L#%626($!
*A!23(!2(%3+6%6#+F0($6?+(.!2*!2&@%(1'%(*A!U+*M&(0?(!A*.!%.(#26+?!+(M!*EV(%2$R!!
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<3(! .#26*! /(23*0! #6/ (0 ! L.(%6$(&@!2*! #00.($$! 23($(! 2M*! A6K#26*+$]! SQ! 62! L.*L*$(0!
$@+23(26%! /*0(&$! *A! (K6$26+?!*EV(%2$,!$*F%#&&(0!b*EV(%2! /*0(&$c!O6+!#!.(&#26B(&@!%&#$$6%#&!
/*0( ,!62!%.(#2(0!U+*M&(0?(!."(%E!',!"+(.3F%#,'!O%AR!&#M$!*A!/(%3#+6%$QQ!#+0!JQ!O#+0!236$!
6$!23(!/*$2!*.6?6+#&!L#.2Q!62!L.*L*$(0!#!/(23*0!2*!/# U(!4$(!*A!23($(!$@+23(26%!/*0(&$!2*!
0($6?+! L#.26#&&@! 4+U+*M+! *EV(%2$R! 82! 6$! 6+2(.($26+?! 2*! +*2(! 3*M! %#.(A4&! _(02(+E#%3(.!
M#$,! 6+! 36$! %&#$$($! #+0! 36$! /#+4#&$,! 2*! $(L#.#2(! 23(! L#.2! M3(.(! 3(! E46&2!b%*/L&(2(!
23(*.6($c!*+!%E!',!"+!*EV(%2$!A.*/!23(!L#.2!M3(.(!3(!L.*L*$(0!#+!#LL.*#%3!A*.!?.#04#&&@!
0(2(./6+6+?! 4+U+*M+! *EV(%2$R! <3(! %&#$$6%#&! 2(#%36+?! 6+! /(%3#+6%$! 6+A(..(0! 23#2! 23(!
/*0(&!*A!(K6$26+?!236+?$!M#$!$4AA6%6(+2!A*.!0($6?+6+?,!#$!6A!23(!/*0(&!A*.!0($6?+6+?!#!+(M!
*EV(%2!%*4&0!E(!(#$6&@!0(04%(0!A.*/!23(!/*0(&$!*A!(K6$26+?!*+($R!-A2(.!/*0(&6+?!*EV(%2$,!
_(02(+E#%3(.! #00(0! #! $(%*+0! L#.2! E#$(0! *+! #! b?(+(.#26B(! /*0(&c,! M36%3! 6$! 23(!
%*+%(L24#&!b2M6+c! *A! 23(! *EV(%2! /*0(&R! <3(! $4.L.6$(! M#$! 23#2(,-!'( =,4!" >(-&*( &( 0%$/(
*!99%$%",( ',$1#,1$%( 9$.2( ,-&,( .9( ,-%( .3F%#,( 2.*%7R! <3(! *EV(%2! /*0(&! ($2#E&6$3(0!
.(&#26*+$36L$!E(2M((+!23(!*EV(%2l$!#22.6E42($,!M3(.(#$!23(!/(23*0!*A!.#26*$!%&#.6A6(0!23(!
.$*%$!6+! M36%3! 23(! #22.6E42($! 23#2! 0(2(./6+(! 23(! *EV(%2! $3*4&0! E(! #00(0R!5(@*+0! 23(!
/(23*0 ,!_(02(+E#%3(.!%&#6/(0!2*!L.*L*$(!bL.6+%6L&($!A*.! /#%36+(!0($6?+c!O".6+W6L6(+!
Ao.!0(+!)#$%36+(+E#4QR!1(!(KL&#6+(0!23#2!3(!M#$!+*2!*+&@!L.*B606+?!#!23(*.@!*A!(K6$26+?!
*EV(%2$!E42!#&$*!#!23(*.@!A*.!%*+$2.4%26+?!$26&&!L#.26#&&@!4+U+*M+!*EV(%2$!4$6+?!U+*M+$R!
<3(!L.6+%6L&($!#2!23(!.**2!*A!23(!2%,-.*(.9($&,!. '(#."',!,1,%(&(<&$&2%,$!#(*%'!+"(,-%.$/G(!"(
B%*%"3&#-%$H'( ,%$2'6(2&#-!"%(*%'!+"(#."'!','( !"( !"',&",!&,!"+(&(<&$&2%,$!#(2.*%7(.9( ,-%(
.3F%#,(,&@!"+(!",.(&##.1",(#.",%E,8'<%#!9!#(*&,&:(I,(4&'(."%(.9(,-%(9!$',(,-%.$!%'(,.(<$.<.'%(
$17%'(9.$(.$+&"!A!"+(,-%(%E<7.$&,!."(.9(,-%(1"@".4"(!"($%7&,!."(,.(,-%(@".4"R!!

<3( $(! L.6+%6L&($!$*4?32! 2*! #B*60! *B(.&**U6+?! $*&426*+$! #+0! 23(! 2**! $@$2(/#26%! 4$(! *A!
U+*M+$,!M3(+!U+*M+!$*&426*+$!M(.(!.(4$(0!#&23*4?3!23(@!M(.(!6+!A#%2!6&&F#0#L2(0R!<3(@!
#&$*! *E&6?(0!0($6?+(.$!2*! $2#@!#!&622&(!&*+?(.! 6+!23(! 0*/#6+! *A!23(! 4+U+*M+,!#2!36?3(.!
&(B(&$!*A!#E$2.#%26*+!23#+!23*$(!4$(0!2*!/#U( !L3@$6%#&!/*0(&$,!2*!6/#?6+(!#&2(.+#26B($!2*!
M3#2!M#$!$4??($2(0!E@!6+24626*+!#+0!L#$2!(KL(.6(+%(R!

II.A.2- An illustration  

7(! %#+! 6&&4$2.#2(! 3*M! 23(! /(23*0! M*.U$! E@! &**U6+?! #2! #! $6/L&(! %#$(]! 0($6?+6+?!
M#2(.M3((&$!O_(02(+E#%3(.! SYIYQR! 8+! 23(! A6.$2! L#.2! *A! 23(! E**U! O=3#L2(.$! S! 2*! TQ,!
_(02(+E#%3(.!/#0(!#!$2#2(!*A!23(!#.2!.(B6(M!*A!M3((&$!#+0!(K6$26+?!23(*.6($,!?.#04#&&@!
A*./4&#26+?!#!$(.6($!*A!b(^4#26*+$!*A!(AA(%2$c!.(&#26+?!2*!23(!L(.A*./#+%(!#+0!06/(+$6*+$!
*A!M#2(.M3((&$R!1(!E#$(0!36$!#.?4/(+2$!*+!M*.U!E@!"*+%(&(2!O"*+%(&(2!SYJHQ,!9#B6(.!
#+0! )*.6+,! E42! #&$*! E@! ;/(#2*+! O#&23*4?3! 36$! (KL(.6/(+2$! 0#2(0! E#%U! 2*! SHI[Q!
O;/(#2*+!SYSDQ,!#+0!#&$*!?#B(!23(!.($4&2$!*A!36$!*M+!(KL(.6/(+2$R!!

!
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!

Figure 2: SmeatonÕs experimental device (1759) 

!

1*M(B(., ! 23($(! $2406($! 060! +*2! &**U! #2! #+@! L#.26%4&#.! A(#24.($! *A! 23(! M3((&! *.! 62$!
6//(06#2(!(+B6.*+/(+2R!G*.!(K#/L&(,!23(.(!M(.(!+*!(^4#26*+$!A*.!23(!$6W(!*A!23(!M3((&,!
62$!06#/(2(.!#+0!M6023,!+*236+?!#E*42!%3**$6+?!E&#0($!*.!E4%U(2$,!#E*42!23(!+4/E(.!*A!
E4%U(2$!*.!23(6.!$3#L(,!#E*42!23(!0(L23!#2!M36%3!23(!M3((&!$3*4&0!L&4+?(!6+2*!23(!M#2(.,!
#E*42! %#.(! 2*! E(! 2#U(+! 6+! #$$(/E&@! #+0! 6+! %*+2.*&&6+?! &(#U#?(R! -&&! 23($(! &6/62#26*+$!
/(#+2!23#2!0($6?+(.$!%*4&0!+*2!4$(!23(!$%6(+26A6%!.($4&2$!23#2!3#0!E((+!*E2#6+(0!E@!23(+R!
<36$!6$!M3@,!$26&&!6+!23(!A6.$2!L#.2!*A!36$!M*.U$,!_(02(+E#%3(.!%*/L&(2(0!23(!$2#2(!*A!23(!
#.2!.(B6(M!M623!%*/L.(3(+$6B(!/*0(&$!*A!(K6$26+?!/#%36+(.@,!?.*4L(0!E@!/#6+!2@L($R!!

a+%(! 3(! 3#0! E46&2! 4L! 23($(! /#V*.! 0($%.6L26B(! /*0(&$,! _(02(+E#%3(.! M(+2! *+! 2*! 23(!
$(%*+0,! /*$2! *.6?6+#&!L#.2! *A!23(!E**U]! 23(! /(23*0! *A! .#26*$R!=3#L2(.!P!0($%.6E(0!23(!
$(.6($! *A! .4&($! 2*! E(! 4$(0! 2*! #$$($$! b23(! $L(%6A6%! A*./$! #+0! 06/(+$6*+$! *+! M36%3! 23(!
(AA(%2! *A!23(!M3((&!L.(A(.(+26#&&@!0(L(+0$,! 6+!23(!%*+0626*+$! *A!L(.A(%2!%*+$2.4%26*+$Rc!
<3(!/(23*0!E(?#+!E@!A*&&*M6+?!23(!/#6+!$2#?($!*A!#!A6%26B(!06#&*?4(!E(2M((+!#!0($6?+(.F
(+2.(L.(+(4.!#+0!#!%&6(+2R!-%%*.06+?!2*!_(02(+E#%3(.,!23(!A6.$2!^4($26*+!%*+%(.+(0!23(!
E40?(2! 23#2! 23(! %&6(+2! M#$! L.(L#.(0! 2*! 0(B*2(! 2*! 23(! $2.4%24.(! #$,! 0(L(+06+?! *+! 23(!
#+$M(.,! 23(! 0($6?+(.! %*4&0! %3**$(! E(2M((+! #! M**0(+! #+0! #! /(2#&! M3((&,! 23(!
L(.A*./#+%(! #+0! $6W(! (^4#26*+$! E(6+?! B(.@! 06AA(.(+2! A*.! 23(! 2M*! *L26*+$R! a+%(! 23(!
/#2(.6#&!%3*$(+,!2M*!*23(.!^4($26*+$!3#0!2*!E(!#+$M(.(0]!23(!3(6?32!*A!A#&&!*A!23(!M#2(.!
A&*M!#+0!23(!4$#E&(!A&*M!O*.!23(!(KL(%2(0!L*M(.!?(+(.#2(0!*+!23(!$3#A2,!M36%3!%*/($!2*!
23(!$#/(!236+?QR!<3(!0($6?+(.!23(+!4$(0!#!%3#.2!O$((!?.#L3!E(&*MQ!2*!3(&L!%3**$(!23(!
E($2! 2@L(! *A! M3((&! 0(L(+06+?! *+! 23(! 3(6?32! #+0! 23(! A&*MR! -2! 236$! $2#?(,! 23(! /(23*0!
(+#E&(0! 23(! 0($6?+(.! 2*! %3**$(! #! %&#$$! *A! M3((&$! E@! (B#&4#26+?! 23(! (KL(%2(0!
L(.A*./#+%(,!E42!M623*42!3#B6+?!2*!$L(%6A@!#&&!23(!06/(+$6*+$R!
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!

Figure 3: Chart for selecting types of waterwheel depending on conditions of use 

!

-2!23#2!26/(,!236$!M#$!23(!/*$2!%.626%#&!L#.2!*A!23(!.(#$*+6+?!A*.!_(02(+E#%3(.,!#$!3(!3#0!
*E$(.B(0!23#2!/*$2!M3((&$!M(.(!L**.&@!#0#L2(0!2*!23(6.!(+B6.*+/(+2R!!

<3(!$(%*+0!L3#$(!6+!$(&(%26+?!23(!06/(+$6*+$!%*+$6$2(0!6+!$L(%6A@6+?!$2(L!E@!$2(L,!6+!#!
$L(%6A6%!*.0(.!?6B(+!E@!23(!/(23*0,!#&&!23(!L#.2$!*A!23(!%*+$2.4%26*+,!A*&&*M6+?!/(23*0$!
*A!%#&%4&#26*+!*.!L&#+$!OL.*L*$(0!6+!23(!E**UQ!M36%3!M(.(!.#23(.!&6U(!L#22(.+$R!<3(!L&#+$!
M(.(!06/(+$6*+&($$!#+0!#&$*!$3*M(0!23(!.#26*$!E(2M((+!23(!L#.2$!0(L(+06+?!*+!#!A6K(0!
U+*M+! (+262@R! 1(! 23(+! $L(%6A6(0! 23(! &6+U#?($! #+0! 23(! &(B(&! *A! L.(%6$6*+! A*.! 23(! (+26.(!
%*+$2.4%26*+R!<3(!&#$2!L#.2!%*+%(.+(0!M3#2!%*4&0!E(!%#&&(0!bA6+#&6$#26*+c]!_(02(+E#%3(.!
.(%#&&(0!23(!A*./4&#$!A*.!23(*.(26%#&!L(.A*./#+%(!#+0!23(! /(#$4.(/(+2!2(%3+6^4(!A*.!
.(#&! L(.A*./#+%(,! 6+B626+?! 0($6?+(.$! 2*! %*/L#.(! 23(! L(.A*./#+%(! /(#$4.(0! *+! 23(!
%*+$2.4%26*+!M623!23(!23(*.(26%#&!L(.A*./#+%(!#+0!6+06%#26+?!3*M!2*!6/L.*B(!23(! .(#&!
L(.A*./#+%(!*A!+(#.&@!%*/L&(2(0!M3((&$R!!

II.A.3- Success of the method Ð types of innovation  

_(02(+E#%3(.e$!23(*.@!M#$! *+(! *A!23(!A6.$2!0($6?+!23(*.6($!A*.!23(!M*.&0! *A! /#%36+($R!
<3(!/(23*0!*A!.#26*$!M#$!+*2!+(MX!_(02(+E#%3(.!36/$(&A!.(%*?+6W(0!23#2!62!%#/(!A.*/!
#.%362(%24.(R! 7*&A?#+?! jm+6?! L*6+2(0! *42! 23#2! E(A*.(! _(02(+E#%3(.! #! $6/6&#.! /(23*0!
3#0!E((+!4$(0!E@!:+?&6$3!#+0!Z(./#+!/(%3#+6%$!Ojm+6?!S[[[Q!OLR!JPQR!542!jm+6?!#&$*!
+*2(0!23#2!_(02(+E#%3(.!0($(.B($!23(!%.(062!A*.!6+2.*04%6+?!23(!/(23*0!*+!$4%3!#!M60(!
$%#&(,!6+!L*&@2(%3+6%!$%3**&$!#+0!6+!6+04$2.6#&!L.#%26%($R!<3(.(!M(.(!$(B(.#&!$4%%($$6B(!
(0626*+$!*A!_(02(+E#%3(.e$!M*.U$!#+0!23(@!M(.(!#&$*!2.#+$&#2(0!6+2*!G.(+%3R!`L!2*!23(!
SYYD$,! #&&! 23(! /#+4#&$! #+0! 2(%3+6%#&! 3#+0E**U$! M(.(! E#$(0! *+! 23(! /(23*0! *A! .#26*$R!
)*.(*B(.,!0($L62(!23(!%.626%6$/!62!.(%(6B(0!#2!23(!(+0!*A!23(!%(+24.@,!62!M#$!$26&&!M60(&@!
4$(0! 04.6+?! 23(! A*&&*M6+?! %(+24.@R! <3(.(! M#$! M60(! .(%*?+626*+! *A! _(02(+E#%3(.e$!
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%*+2.6E426*+! #/*+?! Z(./#+! (+?6+((.$! 6+! 23(! S[23! %(+24.@,! #$! L.*B(0! E@! 23(! /#+@!
2.6E42($!L#60!2*!36/!E@!L.*A($$*.$!#+0!$240(+2$!!

73#2! M#$! 23(! 6/L#%2! *A! 23(! /(23*0! 6+! 2(./$! *A! 6++*B#26*+i! 82! 6$! $2.6U6+?! 23#2!
_(02(+E#%3(.! /#0(! B(.@! A(M! %&#6/$! 6+! 236$! .($L(%2]! 23(! /(23*0! $(.B(0! 2*! 2.(#2!
L.*E&(/$! 6+! M36%3! 23(! 0($6?+(.! M#$! #&.(#0@! B(.@! U+*M&(0?(#E&(,! #$! 23(! /#%36+(e$!
#..#+?(/(+2!M#$!#&.(#0@!U+*M+!6+!2(./$! *A!62$! *EV(%26B($!#+0!62$! *.0(.R! )#+@! *A!23(!
/#%36+($!%*B(.(0!6+!36$!E**U$!M(.(!+*2!23(!36?3!2(%3+*&*?@! /#%36+($! *A!23(!26/(R!8+!
SYPT,!M3(+!7#22e$!$2(#/!(+?6+(!M#$!#&.(#0@!*B(.!CD!@(#.$!*&0,!_(02(+E#%3(.!M#$!$26&&!
M.626+?!#E*42!M#2(.M3((&$p!

542!M(!U+*M!3*M!/6$&(#06+?!23(!2(./!b6++*B#26*+c!%#+!E(R!-$!A#.!#$!_(02(+E#%3(.!M#$!
%*+%(.+(0,!23(!%3#&&(+?(!M#$!!"*1',$!&7(1<+$&*!"+:!<3(!60(#!M#$!2*!L.*B60(,!#$!^46%U&@!
#$! L*$$6E&(,! #! %3(#L,! (AA6%6(+2! $*4.%(! *A! (+(.?@! $462(0! 2*! 23(! +((0$! *A! 23(! .#L60&@!
(KL#+06+?!6+04$2.6($! *A! 23(! 26/(! OL#.26%4&#.&@! 23(! 2(K26&(! 6+04$2.@QR! 82! M#$! +*2! (B(+! #!
^4($26*+!*A!/#U6+?!#!bL(.A(%2c!M#2(.M3((&!O%*+2.#.@!2*!"*+%(&(2,!M3*$(!#6/!M#$!2*!A6+0!
#! M3((&! 23#2! 2.#+$/622(0! 23(! (+26.(! /*/(+24/! *A! 23(! M#2(.! A&*M! 2*! 23(! $3#A2QX!
_(02(+E#%3(.!$*4?32!2*!L.*B60(!2**&$!A*.!/#U6+?!#!B#.6(2@!*A!06AA(.(+2!M3((&$!23#2!M(.(!
M(&&!$462(0!2*!23(6.!(+B6.*+/(+2$R!

II.A.4- RedtenbacherÕs design principles at the root of new 
forms of collective design  

- &23*4?3! 62! 6$! +*2! #+! *.?#+6W#26*+#&! /*0(&,!23(! .#26*! /(23*0! 2(&&$! 4$! #! &*2!#E*42!
U+*M&(0?(!A*.!0($6?+,!0($6?+!L.*%($$($!#+0!*.?#+6W#26*+!OA*.!23(!S[23!%(+24.@QR!!

_(?#.06+?!U+*M&(0?(]!2*!#B*60!23(!A6K#26*+! (AA(%2!*A!(K6$26+?!*EV(%2$,!23(! .#26*! /(23*0!
L.*B60(0!/*0(&$!*A!(K6$26+?!*EV(%2$!O*EV(%2!/*0(&$Q!O#$!>60(.*2e$!(+%@%&*L(06#!060Q!#+0!
U+*M&(0?(! *+! 3*M! 2*!1'%(23#2! U+*M&(0?(! #2! 23(! .6?32! /*/(+2,!0(L(+06+?! *+! 23(!
%*+2(K2,!6(!#!U6+0!*A!b%*+2(K2F$(+$626B(c!#&?*.623/R!<36$!3#$!#!%&(#.!b4+A6K6+?c!(AA(%2!6+!23(!
$(+$(!23#2!2(%3+6%#&!0($6?+(.$!M(.( !#E&(!2*!0($6?+!B(.@!06AA(.(+2!*EV(%2$!OE#$(0!*+!23(!
$#/(!*EV(%2!/*0(&Q!#+0!*EV(%2$!23#2!M(.(!#0#L2(0!2*!23(!%*+2(K2R!!

<3(! .#26*! /(23*0! #&$*! $2.4%24.(0! #! $L(%6A6%! b%*+B(.?(+2! h! 06B(.?(+2c! L.*%($$R! ;(&AF
(B60(+2&@,!23(!/(23*0!( +$4.(0!%*+B(.?(+%(!2*M#.0$!*+(!#%%(L2#E&(!$*&426*+R!542!62!#&$*!
L.(B(+2(0 !23(! 0($6?+(.!A.*/ !%*+B(.?6+?!,..( 9&', R! <3(! /(23*0! 60(+26A6(0!L.(%6$(&@,! A*.!
(#%3!2@L(!*A!*EV(%2,!23(!/*/(+2!6+!23(!0($6?+!L.*%($$!M3(+!62!M#$!L*$$6E&(!#+0!A.462A4&!
2*! 06B(.?(! #+0! 23(! 2@L(! *A! 6+B($26?#26*+! 23#2!M#$! .(&(B#+2]! 06B(.?(+%(! *+! /#2(.6#&,!
?460(0!E@!23(!%4$2*/(. e$!E40?(2,!06B(.?(+%(!*+!23(!2@L(!*A!M3((&,!E#$(0!*+!23(!%3#.2,!
#+0!06B(.?(+%(!6+!A6+#&6$#26*+,!E#$(0!*+!23(!23(*.(26%#&!L(.A*./#+%(!2#.?(2R!!

a+(!%#+!+*2(!23#2!23(! .#26*! /(23*0 !%*..($L*+0$!2*!$L(%6A6%!A*./$! *A!06B606+?!M*.U!6+!
0($6?+R! 82!&(#0$! 2*!06$26+?46$3!E(2M((+!2M*! .*&($! 6+! 23(! 0($6?+! *.?#+6W#26*+$]!#! b.4&(F
/#U(.c!O&6U(!_(02(+E#%3(.!36/$(&AQ!0($6?+!.4&($!O.#26*$,qQ!2*!#!2(%3+6%6#+F0($6?+(.!M3*!
6$! #!b.4&(F4$(.cR! <3(! .4&(F/#U(.! (K(.2! &(#0(.$36L,! %3**$6+?! 23(! L.*04%2! A#/6&6($! #+0!
0(A6+6+?! 23(! #.(#$! *A! A.((0*/! 2*! E(! 0(&(?#2(0! 2*! 23(! .4&(F4$(. ,! M3(.(#$! 23(! &#22(.!
(K(.%6$(!%.(#26B62@,!M6236+!23($(!#.(#$!*A!06B(.?(+2!236+U6+?R!!

!
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<36$! B(.@! $6/L&(! (K#/L&(! *A! 0($6?+! 23(*.@! 6&&4$2.#2($! 3*M!#! 0($6?+! 23(*.@! M#$!
0(B(&*L(0!2*!%*4+2(.E#&#+%(!$*/(!A*./$!*A!A6K#26*+!#+0!$4LL*.2(0!M#@$!*A!0(#&6+?!M623!
U+*M&(0?(,!L.*%($$!#+0!*.?#+6W#26*+!2*!6+B(+2!#!+(M!A*./!*A!6++*B#26*+!/#+#?(/(+2R!!

!

II.B. Systematic Design  

II.B.1- Fixed by existing rules and machine elements  

7(!$3#&&!+*M!#+#&@W(!#!/*.(!$*L36$26%#2(0!0($6?+!23(*.@,!%#&&(0!$@$2(/#26%!0($6?+!O;>QR!
<36$! /(23*0! 6$! B(.@! M(&&! U+*M+,!6$!2#4?32! 6+!$(B(.#&! .(A(.(+%(! 3#+0E**U$!O"#3&! #+0!
5(62W!JDDCX! `&.6%3!#+0! :LL6+?(.! JDDYX!G.(+%3!S[[[X! "4?3!S[[SQ!#+0!4$(0!2*0#@!#$!#!
?(+(.#&! A.#/(M *.U! A*.! (+?6+((.6+?! L.*V(%2$R! 82! 6$! *A2(+! $4//#.6W(0! #$! #! $(^4(+%(! *A!
0($6?+!$2(L$]!#+!6+626#&!$2(L!2*!%&#.6A@!23(!2#$U,!#!$(%*+0!L3#$(! *A!%*+%(L24#&!0($6?+,!#!
236.0!*A!$*F%#&&(0!b(/E*06/(+2 c!#+0!#!&#$2!$2(L!*A!0(2#6&(0!0($6?+!O$((!06#?.#/ !E(&*MQR!!

!

Figure 4: Systematic design according to Pahl & Beitz (Pahl and Beitz 1977) 

!

73#2! #.( !23(! *.6?6+$!#+0!23(!A*./#&! /*0(&! *A! ;>i! ;>!M#$!E*.+!$2(L!E@!$2(L!E(2M((+!
S[DD! #+0!23(!S[CD$,!A*&&*M6+?! #! +4/E(.! *A! %.626%6$/$! *A!23(! .#26*! /(23*0! O1(@/#++!
JDDIQR!<3(!23(*.@!2.6(0!2*!#00.($$!2M*!/#6+!%.626%6$/ $]!!

SF <3(!.#26*!/(23*0,!$26&&!6+!4$(!#2!23(!E(?6++6+?!*A!23(!JD23!%(+24.@,!M#$!4+#E&(!2*!
2#U(! 6+2*! #%%*4+2! 23(! .(?4&#.! L.*?.($$! 6+! $%6(+%(! #+0,! /*.(! ?(+(.#&&@,! 23(!
6+%.(#$(0! %#L#%62@!A*.! %.(#26+?!U+*M&(0?(R!<36$! ?#B(! .6$(! 2*!#! %.626%#&! A6K#26*+]!
0($6?+(.$!2(+0(0!2*!.(4$(!*420#2(0,!*E$*&(2(!0($6?+!.4&($R!!

JF )*.(*B(.,! 0($6?+(.$! 2(+0 (0 ! O#+0!M(.(! (B(+! 2#4?32Q! 2*! 4$(! (K6$26+?! /#%36+(!
(&(/(+2$!2*!0($6?+!%*/L&(K!#$$(/E&6($R!>($6?+!%*4&0!E(!$((+!#$!#!%*/E6+#26*+!*A!
(K6$26+?!(&(/(+2$!23#2!0(2(./6+(0!23(!&#@*42,!23(!#.%362(%24.(,!23(!*.?#+6W#26*+!
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#+0! (B(+! 23(! 2(%3+6%#&! L.6+%6L&($! 2*! E(! 4$(0! A*.! #+! *EV(%2R! <3(! #22.#%26*+!
(K(.%6$(0!E@!/#%36+(!(&(/(+2$!2(+0(0 !2*!.(04%(!23(!(KL&*.#26*+!*A!+(M!2(%3+6%#&!
L.6+%6L&($!#+0!+(M!#.%362(%24.($R!!

8+!236$!%*+2(K2,!;>!%#+!E(!$((+!#$!#!/(23*0! 23#2!.(*L(+ $!$L#%($!A*.!%.(#26B62@,!L4$36+?!
23(! 0($6?+(.$! 9a<! 2*! .(4$(! (K6$26+?! U+*M&(0?(! E42!2*! (KL&*.(! +(M! U+*M&(0?(! *+!
2(%3+6%#&!L.6+%6L&($!#+0!#.%362(%24.($,!6+!#!.6?*.*4$,!(AA6%6(+2!M#@R!!

II.B.2- Principles of SD reasoning  

;>! .(#$*+6+?! %*+$6$2$! 6+! .(A6+6+?! 23(! 0($%.6L26*+! *A! A424.(,! $26&&! 4+U+*M+! *EV(%2$,!
A*&&*M6+?!%&(#.,!.6?*.*4$!$2(L$!2*!/#U(!4$(!*A!#+0!L.*04%(!.(&(B#+2!U+*M&(0?(R!!

SR 8+!#!?6B(+!b0($6?+!(K(.%6$(c!OJ19+&3%Q,!L.(&6/6+#.@!236+U6+?!OK.$C3%$7%+1"+Q!
3(&L$! 0(2(./6+(! 23(! A4+0#/(+2#&! L.6+%6L&(! A*./4&#2(0! 6+! #! A(M! %&(#.!
$(+2(+%($R!<36$!A4+0#/(+2#&!L.6+%6L&(!6$!23(!b0($6?+!%*. ( c!O7($(+$U(.+Q!23#2!
%*+2#6+$!b#&&!23(!L*$$6E&(!$*&426*+$c!!

JR <3(!bL.6+%6L&($!*A!M*.Uc!OJ$3%!,'<$!"A!<!%"Q!#.(!23(+!(&#E*.#2(0!E@!%*/E6+6+?!
(&(/(+2$! *A! $*&426*+$! 6+%&406+?! %3#.#%2(.6$26%! %.62(.6#!
OL."',$1@,!."'+%'!#-,<1"@,%(*.!B#&4(!%.62(.6#QR!<3($(!L.6+%6L&($!*A!M*.U!3#B(!
23.((! /#6+! %3#.#%2(.6$26%$]! SQ! 23(@! %*/L.6$(! (&(/(+2$! *A! $*&426*+$,! 6R(R!
L3@$6%#&!$@$2(/$!*.!L#.26%4&#.!L#.26#&!A4+%26*+$,!($L(%6#&&@!23*$(!.(^46.(0!A*.!
#+@! $*&426*+X! JQ! 23(! (&(/(+2$! *A! $*&426*+$! #.(! %*/L&(2(0! E@! %3#.#%2(.6$26%!
A(#24.($!OD%$@2&7%,!B#&4(!#22.6E42($Q!23#2!$(.B(!2*!0(2(./6+(,!2*!23(!?.(#2($2!
L*$$6E&(!(K2(+2,!23(!%3#.#%2(.6$26%$!$4%3!#$!/#2(.6#&$,!L.*%($$($,!A*./$,!(+(.?@!
$*4.%($,! (2%R! #+0! TQ! 23(! L.6+%6L&($! *A! M*.U! /4$2! #&$*! $L(%6A@! 23(! A*./$! *A!
/#2%36+?!OJ3-M"+!+@%,!'0%$-M7,"!',!23(! .(&#26*+!*A!0(L(+0(+%@Q!23#2!&6+U!23(!
A4+%26*+#&! (&(/(+2$! 2*! *+(! #+*23(.R! G*.! (#%3!(&(/(+2! *A! $*&426*+! 23(.(! 6$! #!
b.($604(c!*. !b(..*.c,!6(!#!06$2#+%(!.(/#6+6+?!E(2M((+!M3#2!6$!bU+*M+c!#E*42!
23(!A6+#&!$*&426*+!#+0!M3#2!3#$!2*!E(!U+*M+!2*!$*&B(!23(!0($6?+!(K(.%6$(R!!

TR 5@!#+#&@W6+?! (..*.$,! 23(! 0($6?+(.$! 60(+26A@! 6/L.*B(0! L.6+%6L&($! *A! M*.U!
O0%$3%''%$,%(J$3%!,'<$!"A!<!%"QR!

PR <3(@!23(+!0(A6+(!#&&!23(!.($604#&!L#.#/(2(.$,!&(#06+?!2*!#!L.*04%26*+!L.*V(%2!
O)%$',%771"'1",%$7&+%"Q!

O$((!06#?.#/!E(&*M!O1#+$(+!S[IIQQR!

!

!!

Figure 5: Basic diagram and process for systematic design (Hansen 1955) 

<36$!L.*%($$!2(+0$!2*!*B(.%*/(!L.(%6$(&@!23(!#E*B(F/(+26*+(0!A6K#26*+$]!!



15 / 31 

SR <3(!L3#$(!6+!M36%3!23(!304#(506#7658!*.!A4+0#/(+2#&!L.6+%6L&(,!6$!0(2(./6+(0!6$!
*.6?6+#&! #+0! 23(! #423*.$! L#.26%4&#.&@! $2.($$(0! 62$! 6/L*.2#+%(]! b-&23*4?3! $4%3!#+0!
$4%3! #! $*&426*+! 3#$! #&.(#0@! (/(.?(0,! 62! 6$! 6/L*.2#+2! 2*! %&#.6A@! #! A4+0#/(+2#&!
L.6+%6L&(R!<36$!$2(L!2*M#.0$!23(!#E$2.#%2!6$!+((0(0!,.(-%7<(9!"*(<.''!3!7!,!%'(9.$("%4(
.1,<1,'6(*%'<!,%(&(7&#@(.9(%E<%$!%"#%c,!LR!SD!O1#+$(+!S[IIQR!82!6$!#!M#@!*A!*B(.%*/ 6+?!
23(!OL.(%6L62#2(0Q!.(4$(!*A!(K6$26+?!$*&426*+$R!!

JR <3(!0($6?+!L.*%($$!6$!06B60(0!6+2*!L3#$($,!(#%3!6+%&406+?!M*.U!2*!129460'-/5'26:62-
"#$%&'()'-$#-';6/+ 6#)-+<6#)/R!<3(!A6.$2!$2#?(!(+%*4.#?($!0($6?+(.$!2*!&(#.+!#E*42!
23(!$L(%6A6%#26*+$R!736%3!*+($!#.(!6+06$L(+$6E&(i!736%3!%#+!2*!E(!2#U(+!6+2*!#%%*4+2!
*+! #+! *L26*+#&! E#$6$,! L*$$6E&@! M623! (K2.#! %*$2$,!#+0!M36%3! %#+!E(! /(2! #$! L#.2! *A!
*B(.#&&!0(B(&*L/(+2,!E42!+*2!+(%($$#.6&@!04.6+?!23(!0($6?+!(K(.%6$(!4+0(.M#@R!<3(!
#423*.$!6+$6$2(0!*+!23(!A#%2!23#2!$2#2(!*A!23(!#.2!.(B6(M$!$3*4&0!*+&@!E(!0*+(! #2!23(!
$(%*+0! $2#?(R!8A! 23(@! #.(! %#..6(0! *42!2**! (#.&@,!23(@! %#+! (+%*4.#?(!0($6?+(.$! 2*!
A*&&*M!L#23$!23#2,!#&23*4?3!23(@!$((/!L.*/6$6+?,!/#@!L.(B(+2! 23(/ !A.*/!(KL&*.6+?!
L*2(+26#&&@! (B(+! E(22(.! $*&426*+$! #+0! L42! #+! (+0! 2*!*LL*.24+626($! A*.! %*+$2#+2!
L.*?.($$R!80(+26A@6+?!#!B#.6(2@!*A!#&2(.+#26B($!6/L.*B($!23(!#E6&62@!2*!A6+0!#+@!b?#L$c!
6+! 23(! .(L*.26+?! *A! $2#2(! *A! 23(! #.2! .(B6(M$! #+0! U+*M+! $*&426*+$R! <3(! 236.0! $2#?(!
6/L&6($!#+!#E6&62@!2*!(B#&4#2(!23(!$*&426*+$e!.*E4$2+($$,!M623!#!B6(M!2*!0(2(./6+6+?!
23(! L*$$6E&(! B#.6#26*+$! O*.! 6+! $*/(! %#$($! #+*/#&6($Q! 6+! 23(! (KL(%2(0! +*/6+#&!
E(3#B6*4.R!82!#&$*!6+B*&B($!23(!#E6&62@!2*!/#U(!%#&%4&#26*+$!%*/L#.6+?!23(!06AA(.(+2!
L.6+%6L&($!*A!M*.U!23#2!3#B(!E((+!6/L.*B(0R!!

TR <3(! #423*.$! 4+0(.&6+(0! 23#2! 23(! 0($6?+(.$! $3*4&0!1=$6(- 1((6#)- 50$5'0+6'/- +$$-
9462"&>-+$-+<'-4#"#$%#-$.?'2+-1+-'12<-/+1)'@!1(+%(,!23(!#6/!*A!23(!A4+0#/(+2#&!
L.6+%6L&(!6$!2*!L.(B(+2!0($6?+(.$!A.*/!.4++6+?!2*!23(!0.#M6+?!E*#.0!#$!$**+!#$!23(!
0($6?+!(K(.%6$(!6$!&#4+%3(0R!<3(!L.6+%6L&($!*A!M*.U!OJ$3%!,'<$!"A!<Q!O(+0!*A!$2#?(!JQ!
%#+!E(!0(A6+(0!4$6+?!.*4?3!3#+0!$U(2%3($!*+&@!#+0!0*!+*2!.(^46.(!0(2#6&(0!2(%3+6%#&!
0.#M6+?$,! #&23*4?3! %(.2#6+! ?(*/(2.6%! 6+2(.0(L(+0(+%6($! /#@! .(^46.(! #! $%#&(!
0.#M6+?R!<3(!$(%*+0!$2#?(,!M36%3!6$!($$(+26#&&@!L3@$6%*F/#23(/#26%,!$3*4&0!+*2!E(!
.($2.6%2(0!(623(.!E@!%*+$60(.#26*+$!.(&#26+?!2*!/#2(.6#&$R!!

II.B.3- SD and design management  

<36$! ?6B($! $(B(.#&! 6+$6?32$!#E*42! U+*M&(0?(! *+! 0($6?+,!0($6?+!L.*%($$($! #+0!0($6?+!
*.?#+6W#26*+]!!

SF _(?#.06+?!U+*M&(0?(!*+!0($6?+,!;>!#6/$!2*!A6?32!23(!A6K#26*+!%#4$(0!E@!(K6$26+?!
0($6?+!.4&($]!62!.(%*//(+0$ !23(!/*/(+2!M3(+!0($6?+!.4&($!$3*4&0!E(!4$(0!#+0!62!
$4LL*.2$!23(!%.(#26*+!*A!+(M!U+*M&(0?(!A*.!(KL#+$6*+!#2!23(!.6?32!26/( R!!

JF _(?#.06+?!23(!%*/L.*/6$(!E(2M((+!%*+B(.?(+%(!#+0!06B(.?(+%(,! ;>! *.?#+6W($!
%*+B(.?(+%(! E@!<$%*%9!"!"+( ,-%( .$*%$!6+! M36%3! 23(! 4+U+*M+! *EV(%2! $3*4&0! E(!
0($%.6E(0R!-2!(#%3!&(B(&,!#!$L(%6A6%!&#+?4#?(!#+0!#!$L(%6A6%!2@L(!*A!U+*M&(0?(!#+0!
U+*M&(0?(!L.*04%26*+!$3*4&0!E(!4$(0]!A4+%26*+#&,!%*+%(L24#&,! (/E*06/(+2!#+0!
0(2#6&(0! 0($6?+R! <36$! 36(.#.%3@! 6$! #&$*! 23(! M#@! 2*! /#6+2#6+! 06B(.?(+%(! 6+! 23(!
L.*%($$,!$6+%(!(KL&*.#26*+!6$!.(^46.(0!#2!(#%3!&#+?4#?(!&(B(&R!!

TF _(?#.06+?!0($6?+!M*.U!06B6$6*+,!;>!(+#E&(0!23(!%*/L&(K!06B6$6*+!*A!&#E*4.!A*4+0!
6+! %*+2(/L*.#.@! (+?6+((.6+?! L.*V(%2$R! <3(! #423*.$! $3*M(0 ! 23#2! %*/L&(K!
/#%36+($!%#+!E(!0($6?+(0!4$6+?!#!L.*%($$!6+B*&B6+?!23(!$@$2(/#26%!0($6?+!*A!$4EF
4+62$! #+0! E@! (+$4.6+?! 23(! &#22(.$e! 6+2(?.#26*+! E@! .(%4.$6B(! &**L$R! <36$! 2@L(! *A!
.(#$*+6+?!(+#E&($!L.*V(%2!L&#++6+?!#+0!fF%@%&($R!!
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II.B.4- The consequences of SD for innovation  

<3(! /(23*0,! #&23*4?3! #LL#.(+2&@! %*/L&(K! #+0! #E$2.#%2,! M#$! #!?.(#2!$4%%($$R! G6.$2! #2!
n(6$$,!6+!23(!A*./(.!Z>_ ,!M3(.(!62!M#$!6+626#&&@!0(B(&*L(0]!bG*.!$/#&&!%*+$2.4%26*+$,!23(!
/(23*0!#&&*M$!A*.!$#B6+?$!*A!#.*4+0!JIrX!A*.!/*.(!%*/L&(K!$@$2(/$,!#0V4$2/(+2!26/($!
%*4&0! E(! .(04%(0! A.*/! T! /*+23$! 2*! J! M((U$Rc! <3(! /(23*0! M#$! 23(+! .#L60&@!
06$$(/6+#2(0!6+!23(!Z>_,!E@!23(!$%3**&!6+!8&/(+#4!#+0!E@!L4E&6%#26*+$R!<3(!/(23*0!M#$!
4$(0! E*23! A*.! %*/L#+@! *.?#+6W#26*+! O0(A6+6+?! 23(! .(&#26*+$! E(2M((+! .($(#.%3! #+0!
0(B(&*L/(+2Q!O1#+$(+!S[CSQ!#+0!A*.!(04%#26*+!O1#+$(+!S[CDQR!

82!M#$!#&$*!#!$4%%($$!#E.*#0R!73(.(#$!62!6$!?(+(.#&&@!#%%(L2(0!23#2!A&*M$!*A!U+*M&(0?(!
3#B(!2(+0(0!2*!/*B(,!*B(.#&&,!A.*/!23(!M($2!2*!23(!(#$2,!/#+@!Z(./#+!36$2*.6#+$!E(&6(B(!
23#2!$@$2(/#26%!%*+$2.4%26*+!M#$! *+(! *A!23(!A(M!%*/L(2(+%6($!23#2!M(+2!A.*/! (#$2!2*!
M($2!O1(@/#++!JDDIQR!-!$/#&&!+4/E(.!*A!7($2!Z(./#+!.($(#.%3(.$!M(.(!6+B62(0!2*!23(!
$(/6+#.$! 6+! 23(! Z>_R! 8+! 23(! G(0(.#&! _(L4E&6%! *A! Z(./#+@,! #! $6/6&#.! .#26*+#&6$#26*+!
/*B(/(+2!060!+*2!2#U(!L&#%(!4+26&!23(!S[CD$R!73(+!23(!&#E*4.!%.6$6$!E(%#/(!#!L4E&6%!
%.6$6$,! 2M*! /#V*.! $(/6+#.$! M(.(! *.?#+6W(0! *+! 23(! 23(/(! *A!b23(! 0($6?+! E*22&(+(%Uc!
ON"+<&''L."',$1@,!." Q!6+!S[CTFCP,!M3(.(! 23(!+*26*+$! *A!1#+$(+! (2!#&R!M(.(! (KL&#6+(0!
#+0! ?.((2(0! M623! /4%3! 6+2(.($2R! <3(@! M(.(! A4.23(.! 2.#+$A*./(0! E(A*.(! 23(! .(A(.(+%(!
M*.U$! *+! $@$2(/#26%! 0($6?+! $4%3! #$! "#3&! #+0! 5(62We! /#+4#&! M(.(! L4E&6$3(0,! E42! 23(!
&#22(.!%*+2#6+$!/#+@!2.#%($!*A!23(!(#.&6(.!M*.U$R!!

=*+2.#.@! 2*! 23(! /(23*0! *A! .#26*$,! M36%3! .(^46.(0! U+*M&(0?(! *A! 23(! $L(%6A6%! .#26*$! A*.!
(#%3! %&#$$! *A! *EV(%2,! ;>! 6$! &#.?(&@!!"*%<%"*%",( .9( ,-%( .3F%#,'R! <36$! (KL&#6+$! M3@! 23(!
/(23*0! M#$! #0*L2(0! 6+! #! .#+?(! *A! B(.@! 06AA(.(+2! A6(&0$,! $4%3! #$! 23(! #42*/*E6&(,! 8<,!
L3#./#%(426%#&$,!E46&06+?!#+0!/6%.*(&(%2.*+6%$!6+04$2.6($R!

8+! 23(! 0(%#0($! A*&&*M6+?! 62$! 0(B(&*L/(+2! E@! _*0(+#%U(.,! _*23,! j*&&(.,! "#3&! #+0! 5(62W!
#+0!&#2(.!14EU#!#+0!:0(.,!23(!23(*.@!E(%#/(!M60(&@!4$(0!6+!23(!/#+4#&$,!L#.26%4&#.&@!6+!
23(!-+?&*F;#K*+!M*.&0!*+%(!"#3&!#+0!5(62We!M*.U!3#0!E((+!2.#+$&#2(0!E@!j(+!7#&&#%(R!82!
?#B(!.6$(!2*!#!%(.2#6+!+4/E(.!*A!0(E#2($R!-&E(.2!'(@(.!&(0!*+(!*A!23(!/*$2!B6*&(+2R!8+!23(!
S[CD$! #+0! HD$! #+0! 4L! 2*! 23(! S[YT! 8+2(.+#26*+#&! =*+A(.(+%(! *+! :+?6+((.6+?! >($6?+,!
'(@(.,!M3*!M#$!%*+$60(.(0!#$!#!0($6?+!?(+64$,!%.626%6W(0!23(!&*?6%!*A!23(!b$%6(+26$#26*+c!
*A!23(!%*+$2.4%26*+!/(23*0$!2*!23(!0(2.6/(+2!*A!%.(#26B62@R!<3(!0(E#2(!0*($!+*2!$((/!2*!
3#B(! E((+! .(#&&@! %&#.6A6(0! 04.6+?! 236$! L(.6*0]! 23(!$@$2(/#26%! 0($6?+! /#+4#&$! $**+!
6+2(?.#2(0!b%.(#26B62@!2(%3+6^4($c!O$((!23(!$4%%($$6B(!(0626*+$!*A!"#3&!#+0!5(62We!M*.U$Q!
#+0!/#+@!#423*.$!&6U(!"#3&!*.! :3.&(+$L6(&!%*+$60(.(0!23#2!62!M#$!$4AA6%6(+2!2*!%#2(.!A*.!
'(@(.e$!%*+%(.+!23#2!%.(#26B62@!$3*4&0!E(!2#U(+!6+2*!#%%*4+2R!

8+!23(!S[YD$,!(/L6.6%#&!$2406($!*A2(+!.(B(#&(0!23#2!23(!0($6?+(.$!*+&@!.#.(&@!4$(0!A*./#&!
A.#/(M*.U$!(KL&6%62&@R!<3(!A#/*4$!#423*.!*A!#!L.*04%2!0(B(&*L/(+2!/#+4#&,!:3.&(+$L6(&!
O:3.&(+$L6(&! S[[IQ,! %&#6/(0! 23#2! 0($6?+! .(#$*+6+?! 6$! 2*! #! ?.(#2! (K2(+2! 4+%*+$%6*4$R! 82!
#LL(#.$!23#2!23(!23(*.@!6$!$*!0((L&@!.**2(0!6+!23(!*.?#+6W#26*+$,!L#.26%4&#.&@!23(!L.*04%2!
0(B(&*L/(+2! *.?#+ 6W#26*+$! 0($%.6E(0! E@! :3.&(+$L6(&,! 23#2! 62! 0*($! +*2! (B(+! .(^46.(!
%*+$%6*4$+($$R! <*0#@,! 23(! A*./#&! A.#/(M*.U! *A! $@$2(/#26%! 0($6?+! 6$! $*! 0((L&@!
(/E(00(0! 23#2! 23(! 0($6?+(.$! #.(! /(.(! %*?$! 6+! 23(! *.?#+6W#26*+,! M3*! +*! &*+?(.! (B(+!
3#B(!#+!*B(.#&&!B6(M!*.!4+0(.$2#+06+?!*A!62,!#+0!6+!A#%2!+*!&*+?(.!+((0!2*R!
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II.C. Bauhaus  

II.C.1- Fixed by clichŽs and limited perception  

-!236.0!36$2*.6%#&!/*/(+2!6+!23(!%.(#26*+!*A!0($6?+!23(*.@!2**U!L&#%(!6+!7(6/#.!M623!23(!
(/(.?(+%(! *A! 23(! 5#43#4$R!5#43#4$! *EB6*4$&@! 0*($! +*2! #LL(#.! #$! #! 06.(%2! &(#?#%@! *A!
(+?6+((.6+?!0($6?+!#+0!23(!A6.$2!$2#?($!*A!M3#2!M(!M6&&!E(!&#2(.!%#&&(0!6+04$2.6#&!0($6?+!
6+2.*04%($! L.*E&(/$! #+0! ?*#&$! 23#2! M(.(! &($$! %*+$60(.(0! 6+! (+?6+((.6+?! 0($6?+!
2.#0626*+,! &6U(! $6/L&6A6%#26*+! *A! 4$($,! (/*26*+#&! B#&4($,! $(/#+26%! #+0! $@/E*&6%! B#&4(,!
(2%q! 1*M(B(.! 23($(! 06AA(.(+%($! $3*4&0+e2! 360(! 23(! A#%2! 23#2! 23(.(! M(.(! $2.*+?!
23(*.(26%#&! L.6+%6L&($! 6+! 23(! 5#43#4$! #LL.*#%3R! 7(! M6&&! +*M! #+#&@$(! 23($(! L.6+%6L&($!
#+0!23(!M#@!23(@!3(&L!2*!0(#&!M623!%.(#26B62@!6$$4($R!!

=.(#2(0! E@! 7#&2(.! Z.*L64$,! 236$! $%3**&! A*.! #.26$2$! #+0! 6+04$2.6#&! 0($6?+(.$! b#6/(0 !2*!
$(.B(!23(!/*0(.+!0(B(&*L/(+2!*A!3*4$6+?,!A.*/!23(!$6/L&( $2!0*/($26%!#LL&6#+%(!2*!23(!
M3*&(!0M(&&6+?c!OZ.*L64$!S[JIQR!82!3#0!#!%&(#.!L.*?.#/]!b-! .($*&42(!#%%(L2#+%(!*A!23(!
&6B6+?!(+B6.*+/(+2!*A! /#%36+($!#+0!B(36%&($X!23(!*.?#+6%!%.(#26*+!*A!*EV(%2$!A*&&*M6+?!
23(6.! *M+! L.($(+2F0#@! &#M$,! M623*42!(/E(&&6$3/(+2$! *.! .*/#+26%! #0*.+/(+2X! #!
&6/62#26*+!2*!2@L6%#&,!E#$6%!A*./$!#+0!%*&*4.$!23#2!#.(!#%%($$6E&(!2*!(B(.@E*0@X!$6/L&6%62@!
6+!^4#+262@,!M623!#!$L#.6+?!4$(!*A!$L#%(,!/#2(.6#&,!26/(!#+0!/*+(@c!OZ.*L64$!S[JIQR!!

82!&(0!2*!23(!6+B(+26*+!*A!#+!*.6?6+#&!2(#%36+?!/(23*0!#+0!822(+,!j&((!#+0!j#+06+$U@,!M3*!
M(.(! 6+!%3#.?(!*A!23(!L.(&6/6+#.@!%*4.$($!#+0!23(!%*4.$($!*+!A*./,!0(B(&*L(0!#!0($6?+!
23(*.@! A*.! 6+04$2.6#&! 0($6?+(.$R! <3(@! M(.(! /*26B#2(0! E@! 23(! 60(#! *A! /#U6+?!$240(+2$!
/*.(! %.(#26B(R! <3(@!060! +*2! %*+$60(.! %.(#26B62@! #$! #! ?6B(+! 2#&(+2X! #$! 822(+! $#60]!
b6/#?6+#26*+!#+0!%.(#26B(!#E6&62@!/4$2!A6.$2!*A!#&&!E(!&6E(.#2(0!#+0!$2.(+?23(+(0Rc!!

<3(@! 60(+26A6(0! $(B(.#&! 6/L(06/(+2$! *. !*E$2#%&($!2*! %.(#26B62@R! >($6?+(.$! #.(! A6K(0! E@!
%*//*+ ! #$$*%6#26*+$! *A! #22.6E42($R! G*./$,!/#2(.6#&$,! 2(K24.($! #+0! /(#+6+?! #.(! 2**!
$2.*+?&@,!2**!0(2(./6+6$26%#&&@,!&6+U(0!2*?(23(.R!<3(!b%&6%3sc!O#!M#./!M**0,!#!%*&0!/(2#&,!
(2%RQ!6$!23(! /#6+! .6$U!A*.!0($6?+(.$R!822(+!L.*L*$(0!#!23(*.@!*A!%*&*4.$!2*!A6?32!#?#6+$2!
23#2!A6K#26*+,!2*!b&6E(.#2(!23(!$240@!*A!%*&*4.$e!3#./*+@!A.*/!#$$*%6#26*+$!M623!A*./$Rc!
j&((!0(B(&*L (0 !+(M!4+0(.$2#+06+?$!*A!A*./$!OA*./!#$!/*B(/(+2,!A*./!#$!.3@23/,!A*./!
#$! /4$6%,!A*./!#$!#!&6B6+?!E*0@,!(2%RQ!2*!%*4+2(.E#&#+%(!23(!4$4#&!#$$*%6#26*+!E(2M((+!
%*/L*$626*+!#+0!23(!#$$(/E&@!*A!?(*/(2.6%#&!A*./$R!-$!3(!(KL&#6+(0,!#!%6.%&(!6$!9a<!23(!
&6/62!*A!#!.*4+0!$3#L(,!62!6$!23(!.($4&2!*A!23(!%6.%4&#.!/*B(/(+2!*A!#!L*6+2X!#!.*4+0!$3#L(!
6$!23(!.($4&2!*A!23(!%6.%4&#.!/*B(/(+2!*A!#!$(?/(+2!OLR!SHCQR!>($6?+6+?!23(!$2.4%24.(!*A!#!
L#6+26+?! 6$! #%24#&&@! 0($6?+6+?! 23(! /*B(/(+2! *A! 23(! (@(! *A! 23(! bB6(M(.c! OLR! SJHQ!Oj&((!
S[JJQR!!!

>($6?+(.$!#.(!#&$*!&6/62(0!E@!23(6.! *M+!L(.%(L26*+!#+0!$(+$626B62@R!8+!822(+e$!B6(M,!23(!
A6.$2! .(#$*+! A*.!$240@6+?! *&0! /#$2(.$! M#$! 2*!6/L.*B ( ! L(.%(L26*+R! a$U#.! ;%3&(//(.!
.(L*.2 (0 !M3#2! 3#LL(+(0 !04.6+?! #! $240@! *A! )#236#$! Z.o+(M#&0e$!8$$(+3(6/! #&2#.L6(%(!
O%62(0! E@! >.*$2(!O>.*$2(! JDDJQ,! LR! JYQ! ]! b822(+! &**U(0! #2! 36$! $240(+2$l! $U(2%3($! 23(+!
E**/(0]!d8A!@*4!3#0!(B(+!23(!$&6?32($2!#.26$26%!$(+$(!@*4!M*4&0+l2!0.#M!6+!A.*+2!*A!236$!
$4E&6/(! .(L.($(+2#26*+!*A!2(#.$,!23(!2(#.$! *A!23(!M*.&0,!@*4!M*4&0!$62!0*M+!#+0!E4.$2!
*42!%.@6+?lR!1#B6+?!$#60!23#2,!3(!$&#//(0!23(!0**.Rc!8+!S[JS,!822(+!M.*2(!23(!A*&&*M6+?!
#E*42! 36$! $240(+2$l! $2406($]! \>*+l2! E(! 06$%*4.#?(0! 6A! @*4.! %*L@! 0*($+l2! &**U! &6U(! 23(!
*.6?6+#&R! <3(! /*.(! 23(! L6%24.(! .(#&&@! %*/($! 2*! &6A(! M6236+! @*4,! 23(! /*.(! L(.A(%2! @*4.!
.(L.*04%26*+! M6&&! E(,! #$! 62! 6$! #+! (K#%2! /(#$4.(! *A! 23(! $2.(+?23! *A! M3#2! @*4! 3#B(!
(KL(.6(+%(0R!k*4!&6B(!23(!M*.U!*A!#.2,!62!6$!.(E*.+!M6236+!@*4R\!-!23(*.@!*A!%*+2.#$2!#6/$!
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2*!*L(+ !+(M!%.(#26B(!M*.&0$!2*!$240(+2$,!+*2!*+&@!6+!23(!$(+$(!*A!L.*B606+?!+(M!/(#+$!!
*A!(KL.($$6*+!E42!#&$*!*A!b6/L.*B6+?!L(.%(L26*+$c!O822(+QR!

II.C.2- Theories to disentangle and enable generative 
superimpositions  

" .*A($$*.$!$4%3!#$!822(+,! j&((!#+0!j#+06+$U@!3#0!#!23(*.(26%#&!#LL.*#%3!23#2! (+#E&(0!
23(/ !2*!2(#%3!0($6?+,!6(!2*!2(#%3!236$!%#L#%62@!2*!*B(.%*/(!A6K#26*+$R!-$!4+0(.&6+(0!E@!
O7362A*.0!S[YPQOLR[SQ,!23(!+((0!2*!2(#%3!&(0!2*!23(!0(B(&*L/(+2!*A !23(*.6($!#+0!+*2!23(!
%*+2.#.@@! -$! 822(+! M.*2(]! b-!,-%.$/( .9( #.7.1$! M6&&! 3(&L! 23(! $240(+2$! 06$%*B(.! 23(!
(KL.($$6B(!^4#&62@!*A!%*&*4.$!#+0!%*&*4.!%*+$2.#$2Rc!1(!#00(0]!b<3(!*EV(%26B(!&#M!*A!A*./!
#+0! %*&*4.! 3(&L$!2*! $2.(+?23(+! #! L(.$*+e$! L*M(.$! #+0! 2*! (KL#+0! 36$! %.(#26B(!2#&(+2$c!
O822(+!S[HIQR!

<*! 6&&4$2.#2(! 23(! /(23*0,!M(! %#+!#+#&@W(! 23(! $(.6($! *A! (K(.%6$($! L.*L*$(0! E@! 822(+! 2*!
&(#.+!#E*42!2(K24.($!O822(+!S[HIQR!8+!#!A6.$2!L3#$(,!$240(+2$!M(.(!2*&0!2*!0.#M!#!&(/*+R!
5(?6++6+?!E@!23(!.(L.($(+2#26*+!*A!#+!*EV(%2,!822(+!M#+2(0 !23(!$240(+2$!2*!?*!A.*/!b23(!
?(*/(2.6%#&!L.*E&(/$!*A!A*./c!2*!23(!b($$(+%(!*A!23(!&(/*+!6+!23(!0.#M6+?Rc!82!M#$!#+!
b4+A6K6+?c! (K(.%6$(,! 3(&L6+?! 23(! $240(+2$! 2*! #B*60! #$$6/6&#26+?! 23(! *EV(%2!M623! #!
?(*/(2.6%#&!A*./R!

8+! #! $(%*+0! L3#$(,! 23(! $240(+2$!M(.(! #$U(0! 2*! 2*4%3! $(B(.#&! 2@L($! *A! 2(K24.($,! 2*!
b6/L.*B(! 23(6.! 2#%26&(! #$$($$/(+2,! 23(6.! $(+$(! *A!2*4%3Rc! <36$!M#$! #! &(#.+6+?! L3#$(!6+!
M36%3!$240(+2$!b$3#.L(+(0 !*E$(.B#26*+!#+0!(+3#+%(0!L(.%(L26*+Rc!!

8+!#!236.0!L3#$(,!$240(+2$!E46&2!b2(K24.(!/*+2#?($!6+!%*+2.#$26+?!/#2(.6#&$c!O$((!L6%24.(!
E(&*MQR!>4.6+?!236$!(K(.%6$(,!$240(+2$!E(?#+!2*!4$(!2(K24.($!#$!#! /(#+$! *A!0($6?+R!<3(!
%*+$2.#6+2!O0($6?+!*+&@!E@!%*+2.#$26+?!2(K24.($Q!3(&L(0!23(/!2*!&(#.+!#E*42!2(K24.($!O2*!
(KL&*.(! 23(! %*+2.#$26+?! 06/(+$6*+$!*A! 06AA(.(+2!2(K24.($!#+0!6/L.*B(! 23( 6.! #E6&62@! 2*!
06$26+?46$3! E(2M((+! 23(/QR!82! #&$*!/(#+2! 23#2! 23(@! M(.(! #E&(! 2*! (KL&*.(!23(! 6+2.6+$6%!
?(+(.#26B(! L*M(.! *A! 2(K24.($,! 6(! 23(! $4L(.6/L*$626*+! *A! 2(K24.($! 23#2! $3*4&0! %.(#2(!
$*/(236+?!+(M]!b.*4?3&@!$/**23c,!b?#$(*4$!A6E.*4$c,!b04&&!$36+@c,!b2.#+$L#.(+2!*L#^4(c, !
(2%R!

!

Figure 6: Texture montage exercise (Itten 1975) 

<3(!A*4.23!L3#$(!%*4&0!E(!^4#&6A6(0!#$!b.($(#.%3cR!-$!23(!$240(+2$!M(.(!E@!23(+!/*.(!
$(+$626B(! 2*! 23(! B#.6(2@! *A! #22.6E42($! *A! #! 2(K24.(,!23(@! %*4&0! b?*! *42c! 2*! A6+0! b.#.(!
2(K24.($!6+!L&#+2$Rc!82!6$!6+2(.($26+?!2*!4+0(.&6+(!23#2!822(+!060!9a<!E(?6+!M623!236$!L3#$(,!
#$!3(!M#$!%*+$%6*4$!*A!23(!+((0!2*!E(?6+!E@!$2.(+?23(+6+?!23(6.!%#L#%62@!2*!.(%*?+6W(!
+(M! 236+?$,!V4$2! #$! #! E*2#+6%#&! .($(#.%3(.! 3#$! A6.$2! 2*! &(#.+!23(! L&#+2! %&#$$6A6%#26*+!
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$@$2(/!#+0! 06$%.6/6+#26+?! A(#24.($!E(A*.(! E(6+?!#E&(! 2*! 60(+26A@! #! +(M! $L(%6/(+ R! 8+!
L#.26%4&#.,!$240(+2$!M(.(!2*&0!2*!A6+0!+(M!2(K24.($!A*.!#!?6B(+!/#2(.6#&!O$((!A6?4.(!E(&*M!
6+! M36%3! #&&!23(!2(K24.($! #.(! /#0(! A.*/! 23(! $#/(! M**0QR! a+%(! #?#6+,! 236$! M#$!#+!
(K(.%6$(!2*!06$(+2#+?&(!2(K24.(!A.*/!*23(.!A6K6+?!A#%(2$,!6(!/#2(.6#&$,!6+!23(!%#$(!6+!L*6+2R!!

!

Figure 7: Several textures with the same material 

<3(!A6A23!L3#$(!%*+$6$2(0 !6+!.(L.($(+26+?!2(K24.($R!822(+!$26L4&#2(0!23#2!$240(+2$!3#0!2*!
.(L.($(+2! bE@! 3(#.2c,! bA.*/! 23(6.! L(.$*+#&! $(+$#26*+c,! 2*! ?*! A.*/! b6/62#26*+c! 2*!
b6+2(.L.(2#26*+cR! 8+$2(#0! *A! E(6+?! #+! *EV(%26B(! b.(L.($(+2#26*+c,! 236$! (K(.%6$(!M#$!
6+2(+0(0! #$! #! 0($6?+! *+(,! #$!$240(+2$!3#0! 2*! %*/E6+(! 2(K24.($! M623! 23(6.! *M+!
L(.$*+#&62@R!N4$2!#$!L3#$(!P!#6/(0!#2!%.(#26+?!$*/(236+?!+(M!A.*/!23(!$4L(.6/L*$626*+!
*A!%*+2.#$26+?!2(K24.($,!23(!60(#!6+!236$!L3#$(!M#$!23#2!23(!+(M!$3*4&0!(/(.?(!A.* /! 23(!
$4L(.6/L*$626*+! *A! 2(K24.(! #+0! 23(! 6+06B604#&! b3(#.2cR!82! M#$! #&$*! 0($6?+(0! 2*!3(&L!
6/L.*B(!$(+$626B62@R!!

<3(! $6K23! #+0! &#$2! L3#$(! %*+$6$2(0 ! 6+! %3#.#%2(.6W6+?! (+B6.*+/(+2#&! L3(+*/(+#! #$!
2(K24.($R! G*.! 6+$2#+%(,!23(! A6?4.(! E(&*M! $3*M$! #! /#.U(2L&#%(! L#6+2(0! #$! #! L#2%3M*.U!
E&#+U(2R!822(+!4.?(0 !$240(+2$!2*!4$(!2(K24.(!#$!#+!#42*+*/*4$!/(#+$!*A!(KL.($$6*+!#+0!
+*2!V4$2!#!b%*+$2.#6+(0c!*.+#/(+2R!5@!%*/E6+6+?!23(6.!(+.6%3(0!#&?(E.#!*A!2(K24.($!#+0!
23(!#&?(E.#!*A!$%(+($,!23(@!%*4&0!%.(#2(!+(M!b2(K24.(0!$%(+($c!23#2!M(.(!/*.(!23#+!23(!
$%(+($! #+0! /*.(! 23#+! 23(! 2(K24.($R! -$! 822(+! (KL&#6+(0 ]! b82! $26/4&#2($! 23(! $240(+2$! 2*!
0(2#%3!23(/$(&B($!A.*/!23(!+#24.#&!$4EV(%2,!#+0!$(#.%3!A*.!#+0! .(L.*04%(!+(M!A*./#&!
.(&#26*+$c!!

!

Figure 8: characterize environmental phenomena as textures 
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82! $3*4&0! E(! 4+0(.&6+(0! 23#2! 236$! L.*%($$!M#$! /*.(! 23#+! #! b0($%.6L26B(c! 23(*.@! *A!
2(K24.($,!V4$2!#$!_(02(+E#%3(.e$!M#2(.M3((&!0($6?+!/(23*0!M#$!/*.(!23#+!#!23(*.@!*A!
O(K6$26+?Q!M#2(.M3((&$R!82!M#$!#&$*!#! /(23*0!A*.!0($6?+6+?!+(M!2(K24.($!#+0!A*.!4$6+?!
2(K24.($!A*.! (KL#+$6*+R!82!%*4+2(.E#&#+%(0!A6K#26*+$!04(!2*!b%&6%3s$c!#+0!&6/62#26*+$!6+!
L(.%(L26*+$!E@! 6+%.(#$6+?!23(!%#L#%62@!2*! 06$%.6/6+#2(! E(2M((+!2(K24.($! OL(.%(L26*+,!
0($%.6L2*.$!*A!2(K24.($Q!#+0!E@!6+%.(#$6+?!23(!?(+(.#26B(!L*M(.!*A!2(K24.($R!!

II.C.3- Bauhaus and innovation  

-&23*4?3!5#43#4$!*+&@!&#$2(0!#!$3*.2!L(.6*0!*A!26/(!OS[S[FS[TTQ!62!3#0!#!?.(#2!6/L#%2!
*+!6+04$2.6#&!0($6?+R!<3(!$%3**&!%*+2.6E42(0!2*!.(?(+(.#26+?!23(!?.#//#.!*A!*EV(%2$!6+!
$(B(.#&! A6(&0$! OA4.+624.(,! E46&06+?,! 2@L*?.#L3@,! %*+$4/(.! ?**0$,! (2%RQR! -$! 7362A*.0!
L*6+2(0!*42!OLRSSIQ]!b23(*.(26%#&!#$L(%2$!*A!L.(&6/6+#.@!%*4.$($!3#B(!3#0,!%4.6*4$&@,!#+!
(AA(%2! *+! M3#2! M#$! L.*04%(0! 6+! 23(! M*.U$3*L$Rc!8+! A#%2,!23(! /(23*0$! #+0! 23(*.6($!
0(B(&*L(0! 6+! 23($(! %*4.$($! M(.(! M60(&@! .(%*?+6W(0! #+0! $L.(#0! M(&&! E(@*+0! 5#43#4$!
62$(&AR!!

!

Figure 9: Some examples of the new grammar of forms generated at Bauhaus Ð some famous products (Marian 
Brand Tea Pot, Wassily Chair, Bauhaus building, Bauhaus poster) 

!

<3(! 23(*.6($!*A!0($6?+!0(B(&*L(0!#2!5#43#4$!#.(! #&$*!#!?.(#2!$*4.%(!*A!6+$L6.#26*+!A*.!
U+*M&(0?(!/#+#?(/(+2,!L.*%($$($!#+0!*.?#+6W#26*+!A*.!6++*B#26*+]!!

SF _(?#.06+?! U+*M&(0?(!6+! 0($6?+,!23(!5#43#4$! 0($6?+! 23(*.6($!#.(! E#$(0! *+! 23(!
+*26*+!23#2!6/L.*B(0 !U+*M&(0?(!*A!2(K24.($,!/#2(.6#&$,!A*./$,!%*&*4.$,!%*+$2.#$2$!
(2%R! 3(&L$! 2*! *B(.%*/(! b%&6%3s$c]! 62! 06$(+2#+?&($! 23(! /(%3#+6%#&,! 4+%*+$%6*4$!
#$$*%6#26*+$! E(2M((+! A*./$,! %*&*4.$,! /#2(.6#&$,! (2%R! 73(+! 23(! /(%3#+6%#&!
.(&#26*+$36L! 6$! E.*U(+,! 23(+! $4L(.6/L*$626*+$! *A! #22.6E42($! $4LL*.2! %.(#26B(!
(KL#+$6*+$R!!

JF _(?#.06+?! 23(! %*/L.*/6$(! E(2M((+! %*+B(.?(+%(! #+0! 06B(.?(+%(,! 23(! 23(*.6($!
A#B*4.! $@+23($6$! #+0! 23(! %.(#26*+! *A! #+! b*.?#+6$/c!Oj&((! S[JJQR! 8+! 23#2! $(+$(,!
23(.(! 6$! %*+B(.?(+%(! 2*M#.0$! #! A6+#&! L.*04%2R! >6B(.?(+%(! %*/($! A.*/! 23(!
/4&26L&(!(KL&*.#26*+$!#+0,!#E*B(!#&&,!A.*/!23(!(AA(%2!*A!$4L(.6/L*$626*+]!(#%3!+(M!
b&#@(.c! O#! 2(K24.(! *+! #! A*./,! #! /#2(.6#&! M623! #! 2(K24.(,! (2%RQ! %.(#2($! L*2(+26#&!
06B(.?(+%(! #+0!@(2! 23(! #00(0! &#@(.! %#+!$26&&!E(! %*+$60(.(0! #$! #! %*+B(.?(+%(!
2*M#.0$! #! A6+#&! b*.?#+6$/cR! <3(! #??.(?#26*+! *A! b&#@(.$c!6$! 23(.(A*.(! E*23! #!
06B(.?(+2!#+0!%*+B(.?(+2!L.*%($$R!!

TF _(?#.06+?!*.?#+6W#26*+,!23(!23(*.6($!#+0!23(!5#43#4$!*.?#+6W#26*+!62$(&A!L.*B60(!
6+2(.($26+?! 6+06%#26*+$,! M623! 2M*! $2.6U6+?! A(#24.($R! G6.$2,! 23(! A424.(! 0($6?+(.$!
M(.(! 2#4?32!2*!M*.U!2*?(23(.!b2*!%*/L#.(!23(6.!M*.U!#+0!23(6.!%.(#26B(!L*M(.Rc!
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<36$! .(6+A*.%(0! #! A*./ ! *A! %*&&(%26B(! %*+2.*&! *A! %.(#26B62@! OE@!#$$($$/( +2$,!
%*/L#.6$*+$Q!6+$60(!23(!%.(#26B(!2(#/R!;(%*+0,!5#43#4$!06.(%2*.$!O6+!L#.26%4&#.!
7#&2(.!Z.*L64$Q!6+$6$2(0 !*+!23(!bL.*?.#/c]!%*/E6+(!b#.2!#+0!2(%3+6^4(c,!M*.U!*+!
b6+04$2.6#&! L.*04%2$c! O6+$2(#0! *A! %*/E6+6+?! #.2! #+0! %.#A2,! #$!6+06%#2(0! 6+!23(!
6+626#&! S[S[! L.*?.#/QR! <36$! $(%*+0! A(#24.(! (K(/L&6A6($! $2.*+?! &(#0(.$36L,! +*2!
E#$(0! *+! L.($%.6E(0! bL.*V(%2$c! #+0! bB6$6*+c! E42! .#23(.!*+ !23(! 0($6?+#26*+! *A! #!
+(M!#.(#!A*.!6/#?6+#26*+!#+0!(KL#+$6*+R!;*/(M3(.(!E (2M((+!23(!2M*!(K2.(/($!
*A!23(!#42*+*/*4$!%.(#2*.!#+0!*A!#0/ 6+6$2.#2(0!6++*B#26*+,!/424#&&@!%*+2.*&&(0,!
%.(#26B(!2(#/$!#+0!23(!6+$L6.6+?,!$26/4&#26+?!&(#0(.!#LL(#.(0 R!!

PF 7(! $3*4&0! +*2(! 23#2! A6K#26*+$! %#4$(0! E@! 23(! 5#43#4$! 0($6?+! 23(*.@! 3#B(! #&$*!
.(%(+2&@!E((+!60(+26A6(0R!G*.!6+$2#+%(,!6+!23(!5#43#4$!A.#/(M*.U!62!6$!06AA6%4&2!2*!
0(#&!M623! +(M! *EV(%2$! $4%3! #$! L(.A4/($,! $(.B6%($! *.! M(E! 6+2(.A#%($R! )*.(!
?(+(.#&&@,!23(!L.*L*$(0!23(*.6($!3#B(!#!A6K#26*+!(AA(%2!O6+!2(./$!*A!%*&*4.,!2(K24.(,!
/#2(.6#&,!(2%RQR!!

!

III.  Part 3: research proposals, discussion on the recent design 
theori es and further research  

III.A. Main results  

<3(!#+#&@$6$!*A!23(!36$2*.6%#&!(/(.?(+%(!*A!L#$2!0($6?+!23(*.6($! .(B(#&$!#+!6+2(.($26+?!
6+2(.L&#@!E(2M((+!%.(#26B62@!6$$4($!#+0!0($6?+!23(*.@R!<M*! /#6+!L.*L*$626*+$! (/(.?(!
A.*/!236$!36$2*.@]!!

OPG(Q$%&,!0!,/(!''1%'(&$%('/2<,.2'(.9(,-%(7!2!,'(.9(%E!',!"+(*%'!+"(,-%.$!%':(;-%/(%0.70%(.0%$(
,!2%:(

8+! 23(! SYID$,! 23(! %.(#26B62@! 6$$4(!%*+%(.+(0! A6K#26*+! E@! (K6$26+?,! #&.(#0@! 0($6?+(0!
*EV(%2$X! 6+! 23(! A6.$2! 3#&A! *A! 23(! JD23!%(+24.@,!23(!%.(#26B62@! 6$$4(!%*+%(.+(0!A6K#26*+! E@!
(K6$26+?!0($6?+!.4&($!#+0!/#%36+(!(&(/(+2$,!&(#06+?!2*!23(!+*+F.(&(B#+2!.(4$(!*A!(K6$26+?!
U+*M&(0?(X!6+!23(!S[JD$!#2!23(!5#43#4$,!23(!%.(#26B62@!6$$4(!%*+%(.+(0!b%&6%3s$c!#+0!23(!
&6/62(0!%#L#%62@!A*.!L(.%(L26*+R!!

ORG(S%'!+"( ,-%.$!%'( %2%$+%( ,.( .0%$#.2%( #.",%2<.$&$/( 9!E&,!."'( &"*( %E,%"*( +%"%$&,!0%(
#&<&#!,!%':((

8+! 23(! SYID$,!23(! .#26*! /(23*0! 3(&L(0 ! 2*! 4$(! .(&(B#+2! .4&($! A*.! 0($6?+6+?! %*+2(K2F
$(+$626B(!L.*04%2$X!6+!23(!S[ID$,!$@$2(/#26%!0($6?+!L.*L*$(0 !#!0($6?+!/(23*0!E#$(0!*+!
L.( F*.0(.(0!&#+?4#?($!OA4+%26*+#&,!%*+%(L24#&,!(/E*06/(+2,!0(2#6&(0!0($6?+Q!2*!(+#E&(!
06B(.?(+%(! #+0! 23(! L.*04%26*+! *A! U+*M&(0?(! #2! 23(! .6?32! /*/(+2! #+0! 3(+%(! L.*L*$(!
%*+$2#+2&@!6/L.*B(0!L.*04%2$R!8+!23(!S[JD$,!23(!5#43#4$!23(*.6$2$!.(+(M(0!23(!23(*.6($!
*A!A*./$,!%*&*4.$!#+0!/#2(.6#&$!2*!(+#E&(!?(+(.#26B(!$4L(.6/L*$626*+$R!

<3($(! 0($6?+! 23(*.6($! #&$*! L.*B60(! 6+2(.($26+?! M#@$! 2*! 0(#&! M623!0($6?+! %#L#E6&62@!
/#+#?(/(+2 R!!

OTG(S%'!+"(,-%.$!%'(!"0%",("%4(4&/'(,.(1'%(@".47%*+%(9.$(*%'!+":((
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:#%3!*A!23($(!0($6?+!23(*.6($!L.*B60($!$*L36$26%#2(0!#+0!*.6?6+#&!M#@$!2*! /#U(!4$(!*A!
U+*M&(0?(! M36&(! *B(.%*/6+?! U+*M&(0?(! A6K#26*+R! _(02(+E#%3(.e$! .#26*! /(23*0!
%*4+2(.E#&#+%(0!23(! 2(+0(+%@! 2*! 4$(! 23(! U+*M&(0?(! *+! (K6$26+?! *EV(%2$! E@! %.(#26+?! #!
b%*+2(K2F$(+$626B(c! #&?*.623/! E#$(0! *+! $2#E6&6W(0! /*0(&$! *A! 23(! *EV(%2,! (+#E&6+?!
0($6?+(.$!2*! 4$(! 23(! .6?32! U+*M&(0?(! #2! 23(! .6?32! /*/(+2R! Z(./#+! $@$2(/#26%!0($6?+!
/#+#?($!U+*M&(0?(!%.(#26*+!6+!$4%3!#!M#@!#$!2*!L.(B(+2!0($6?+(.$!A.*/!%*+26+46+?!2*!
.(4$(! *E$*&(2(! 0($6?+! .4&($R!82!6$!E#$(0! *+!M60(F.#+?6+?!U+*M&(0?(! /#L$,!M36%3!3(&L!
60(+26A@!23(!b?#L$c!#+0!234$!A*%4$!%.(#26B62@!M3(.(!62!6$!.(&(B#+2R!<3(! 5#43#4$!23(*.6($!
E46&2! (+.6%3(0! /*0(&$! *A! /#2(.6#&$,! A*./$,! %*&*4.$!#+0!%*+2.#$2$,! 2*!3(&L!06$(+2#+?&(!
23(/!#+0!$4LL*.2!?(+(.#26B(!$4L(.6/L*$626*+$R!!

OUG(S%'!+"( ,-%.$!%'( !"0%",( "%4( 4&/'( .9(#.23!" !"+(*!0%$+%",( ,-!"@!"+( &"*( #."0%$+%",(
,-!"@!"+(!"(*%'!+"(<$.#%''%'(

-&23*4?3!_(02(+E#%3(.e$!.#26*!/(23*0! M#$!36?3&@!%*+B(.?(+2,!62!.(/#6+(0 !06B(.?(+2!#2!
M(&&F60(+26A6(0!$2#?($R! 8+! Z(./#+! $@$2(/#26%!0($6?+,!%*+B(.?(+%(! 6$! %.(#2(0! E@! 23(!
L.*?.($$6B(!6+$2#+26#26*+! *A! L.(F*.0(.(0! &#+?4#?($! *A! 23(! *EV(%2$,! (#%3! +(M! &#+?4#?(!
#&$*! E(6+?! #! $2(L!6+B*&B6+?! 2(/L*.#.@! 06B(.?(+%(R! 8+!23(! 5#43#4$! 23(*.6($,! 23(!
(/(.?(+%(! *A! 23(! b*.?#+6$/c! .($4&2(0 ! A.*/! $4L(.6/L*$626*+$! *A! 06/(+$6*+$! OA*./$,!
/#2(.6#&,!%*&*4.,!(2%RQ!M36%3!M(.(!#&$*!*LL*.24+626($!A*.!06B(.?(+%(R!!

G6+#&&@!0($6?+!23(*.6($!%*4&0!3#B(!3(&L(0!2*!6+B(+2!+(M!M#@$!*A!%*/E6+6+?!#426+6/*4$!
%.(#26B(! 2(#/$! #+0! %*+2.*&R!_(02(+E#%3(.e$!.#26*! /(23*0! &(0! 2*!#! 06$26+%26*+! E(2M((+!
23(!.4&(F/#U(.!#+0!23(!.4&(F4$(.!O6+626#&&@!23(!L.*A($$*.!#+0!23(!2(%3+6%6#+QR!8+!Z(./#+!
$@$2(/#26%!0($6?+,!#!06$26+%26*+! (/(.?(0!E(2M((+!23(!L.*V(%2!2(#/!M623!#!%&(#.!2#.?(2!
#+0! #! %&(#.! A.#/(M*.U! #+0! 23(! (+?6+((.6+?! 0(L#.2/(+2,! 6+! %3#.?(! *A! %*+2.*&&6+?!23(!
.(4$(! #+0! L.*04%26*+! *A!U+*M&(0?(R!5#43#4$! 6+B(+2(0 !#! A*./! *A! b/424#&&@!#$$($$(0c!
%*&&(%26B(! %.(#26B62@,! 6+! 6+2(.#%26*+! M623! 6+$L6.6+?! &(#0(.$36L,! E#$(0! *+!%(.2#6+!
%*+$2.#6+2$! Ob4$(! 6+04$2.6#&! L.*%($$($! #+0! 0($6?+! .4&($cQ! #+0! 23(! 0($6?+#26*+! *A!
(KL#+$6*+!#.(#$!Oc/*0(.+!3*4$6+?c QR!!

7(!$4//#. 6W(!23($(!.($4&2$!6+!23(!2#E&(!E(&*MR!!
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in design 
(creativity 
enabler / 
fixation) 

Design process 
(convergence 
vs divergence) 

Design 
organization 
(creative team 
vs control) 

Type of 
innovation 
output & 
type of 
new 
fixation 

Fixed by 
existing 
products 

Ratio method 
(Redtenbacher, 
1850s). 
Parametric 
design: 
instantiate a 
parametric 
model, based 
on context-
sensitive data 

A series of 
design rules, 
based on a 
stabilized, 
synthetic model 
of the object  

Context 
sensitive 
algorithm 
ensuring 
convergence 
towards a 
satisfying 
solution and 
divergence at 
critical moments 

Dividing work 
between rule-
maker and rule-
user 

Adapted, 
varied 
products.  

Fixation = 
fixed by 
existing 
models of 
objects 

Fixed by the 
reuse of 
non-relevant 

Systematic 
Design 
(Hansen et al. 
1950s, Pahl & 

Libraries and 
catalogs of 
product 
modules and 

Convergence 
and divergence 
by pre-ordered 
languages to 

Project leader 
framed by a 
clear, specified 
target; 

Variety, 
continuous 
innovation, 
continuous 
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design rules Beitz 1970s). 
Reduce the 
unknown to a 
minimum 
(residue) by 
using the 
known as much 
as possible 
(approximation 
of the unknown 
through the 
known) 

design 
principles.  

Knowledge 
creation at well-
identified steps; 
identify ÒholesÓ 
(residue) to 
focus creativity 
where it is 
relevant 

create the 
object  

engineering 
department 
heads control 
the relevant use 
and creation of 
rules 

knowledge 
production 

Fixation = 
limited 
language 
of the 
object, no 
capacity to 
regenerate 
the 
languages.  

Fixed by 
ÒclichŽÓ 

Bauhaus 
school (Itten, 
Klee, etc. 
1920s) 

Generative 
superimposition 
of different 
perspectives on 
the object  

Abstract and 
practical 
knowledge (on 
form, material, 
texture, colour, 
etc.: theory, 
value, variety, 
transformation 
procedures, 
etc.) to 
disentangle 
clichŽs.  

Convergence 
and divergence 
by 
superimposition  

Mutual 
assessment of a 
group of 
creators; 
inspiring leader 
designating 
areas of 
expansions 

New 
grammar 
of objects  

Fixation = 
limited to 
theories of 
colouars, 
shape and 
texture.  

Table 1: Summary of the main results 

!
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III.B. Design theory and creativity today? Testing our framework  
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