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Mass Customization in Architecture: 
Heterogeneity in the Making 

WANDA DYE 
Georgia Institute of Technology 

INTRODUCTIOK 

"To bring the most of the best to the greatest number of 
people for the least."' 

- Charles arid Ra\ Eames 

4lthough not actually realizing it at the time. m j  interest in 
concepts of Mass Customizatiori began during m j  professional 
thesis in 1994. Elen though I had riel er heard of the term Mass 
Customization. the concepts embedded in the research. design. 
and production of a series of flexible tables is uncannil) similar 
to the concepts I am presentl! researching in Mass Customiza- 
tion. The thesis \+as research into two atant-garde movements. 
Constructi\ism and Deconstructivism: [in an  effort to under- 
stand their agendas and  I alues.] Becoming quite frustrated with 
both moI ernents because of their embedded dogma. uhether it 
was political. st~listic. cultural etc.. there also seemed to be no 
linkage to the actual use. human interaction, and pei-iormance 
of their architecture: whether it \+as for individual users and/or 
the cities and masses at  large: [something that I was extremelj 
interested in prokiding for in design]. This is reiterated in a 
statement belot\ from the thesis: 

*'Is \+e hate moled from the first machine age within the 
principle< of mechanical engineering into the second 
machine age uithin the principles of information theoq:  
\$e hale  learned to lecognize the  second shift of the  
'relativistic nature of our liriouledge about the world' 
Lersus the first shift of the 'deterministic nature of our 
lino\\ledge about the world." Thus  n e  begin to see the 
efects of designs probabilzsticall~ rather than deterininisti- 
cally. [...I Therefore. architecture that is formulaic and 
pre-determined [dogmatic] cannot possibl) be ej/eectzr e for 
humanit! that was and is becoming less and less under 
control. HOT+ can )ou concretize a formula for architecture 
that is for a heterogeneous humanity? \ e  are in fact. 
irtdividual human beings. not collecti~e machines."? 

Reflecting upon the thecis research I was d r a ~ + n  to some of the 
less dogmatic or what some hare  termed. reflexi~e modernists: 
architects like Jean Proule. Charles and Ra! Eames. and in 
particular. Eileen Gray. I felt that  Grat's designs did not 
sacrifice sttle or beaut! for adaptable indilidual uqes. Her 
philosophies \+ere not about oaerarching Utopist manifestos: 
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In rcsponw to this reflertiim and introy~ection I then produced 
a+ feries of adaptable t a l h .  In Protot~pe-1 the heiglit of t h e  
table ( o d d  adjust 1 erticall! in three position>. I11 Prototqpe-2 
the heiglit could adjust ~rrticall! and the square cteel plate 
could ddjust horizontall! across the suilace of table. 

Cat cat: 1 nas  onl! able to produce tuo tables [Ixcause I built 
tliern h) hand]. Despite this. and not to ~rieritior~ the details and  
the weight of the material3 \\ere nowhere Ileal iefinernent: I 
still felt the j  mere noble failuies and expe~iments in mass 
custornization. Ideall!. wit11 more time and more prototypes 
produced. it uould h a ~ e  heco~ne a repetitive and yet differenti- 

bu t  simpl! about producing beautiful. flexible designs that ated eerie. of designs. Fortunately toda! with cad-cam. this 

responded to the i~~liabitants needs A\D desires. Caroline differentiation arid complexit! can happen even more seamless- 

Constant has termed her \\ark as -‘hen-Heroic Ifodernism."' 1j and efficientlj. 
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MASS PRODUCTION AND MASS CUSTORIIZATION: tion. '" 
BRIEF HISTORIES IN BLSIKESS AKD ARCHITECTURE -Robert T. \IcTeer Jr 

'-Tlzings used to made to order and nzade t o j t .  But the) 
ttere labor-intensir e and eupei1vz.e. lIass Prodrtct~on BUSINESS 
came along and made tl~iizgs more affoldable. but at a 
cost - the cost of sameness, the tost of onr-si=e$ts-all. -'As a technological capahilit!. \lass Customization \\as antici- 
Tecl~nolog~ i s  begnning to let us Izaw it both I (  a1.s. pated in 1970 h! Ahin Toff ler in Future Shock and delineated 
Increasingl~. lw're getting nzoreyersona~zzation at mass- [as \jell a s  named] in 1987 h! Stan Davis in  Filtrlre Pelfect. 
productioll prices Ke're nlol'lllg fol(ard mm customl;a- ahat has  emergd is e len  tllan ~ ~ f t l ~ ~  enlisioned [thin!- 

STEEL LOCK PANEL ASSEMBLY 
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four] J ears ago and Davis described [almost ta$enty] jears ago. 
RZass Customization is a next \\a? of vielting business competi- 
tion. one that malies the identification and fulfillment of the 
uants and needs of indiaidual customers paramount ~ i t h o u t  
sacrificing efiicienc!. ektecti~eness. arid lott costs. I t  ib a neat 
mental model of l i o ~  business success can be achieaed. one 
that subsumes many of the 'silaer bullets' of prexailing 
management adxire such as time-based competition. lean 
production. and ~nicrornarketing. Further. the de\elopment of 
\Iass Customization as a paradigm of management explains \thy 
product [and s e ~ ~ i c e ]  life cycles are decreasing. why deaelop- 

irirnt and p~oduction c! cle ti~rie. must iolloa+. n li! 1111tineaseh 
ale le-engineering their procease<. and v h )  l l i e~a~ch ies  ale 
flattening and trarislor~ni~lg into netnorlid organization<. 4lasa 
Customi7ation integrates all of thwe into one cogent bvstenl ol 
nlariagement that describes \\hat i. p i n g  on toda) in industries 
uhose marhet- - srnall or  large. local or glolrral - ale character- 
ized more b~ ~ U I . ~ U / P I Z C P  than stahlit\ ."' [Ernp1~asis arid correct 
time frames in parenthesis added). 

Defined beloat are the prima? differences between mass 
production and mass custo~nization as outlined in J o s ~ p h  
Pine's. Bart Yictor's and .21idreu Bo!ntori's article: "RIal\ing 
Mass Custornization Kork." [In parentheses I ha \e  added 
definitions parallel to architecture]. 

l lass  Production: ..The traditional mass-production co1npanj is 
bureaucratic and hierarchical. I nder close supen ision. workers 
repeat narrottlj defined. repetitious tasks. Result: IOU-cost. 
standard goods and services."'" 

[Typical results in architecture: processes. techniques. and 
designs that are hornopenous. rigid. fixed. authoritarian. hier- - - 
archical. pre-determined. formulaic. etc.] 

dlass Customization: 'Rlass Customization calls for flexibilit~ 
and quick responsix eness. In an ever-changing en\ ironment. 
people, processes. units. and technolog reconfigure to giae 
customera exactl! mhat the! atant. Vanagers coordinate inde- 
pendent, capable individuals, and an efficient linkage system is 
crucial. Result: low-cost. high-qualit?. customized goods and 
services."' 

Fig. 1 
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Fig. 3. Fig. 4. 

[Typical results in architecture: processes. techniques. and The successes of mass production in architecture ha le  histori- 
designs that are heterogeneous. flexible. adaptable. collabora- call! been fairl! uneLen. Not onlj  because of the  some of 
tile. non-hierarchical. parameter based. etc.] processes and techniques per se. but also because of the 

inability of a modern aesthetic appealing to the  masses: not to 
mention the abilit~ to \+eather the  depression a n d  turbulent war 
time economies: [a time in which most mass production in 
architecture vas first introduced.] In addition. many of the mass 
produced architectures were relentlessly repetitive without 
options or xariations. Some examples of this type of homoge- 

ARCHITECTURE 

"Rhen we first started serious11 to thznk about the 
prefabricated home. ezeg body jumped to the concluslo7z 
that ~t zr ould lead to monoton?. I aa? ~t ofers us a lcaj of 
blrzlding trul? imoz atil e and r ~ r i t ~ l ~ g  homes." 
-Sir Richard Rogers 

Fig. 6. 
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Fig. 9 

Fig. 10. 

Fig. 11. 

nous architecture were demonstrated in the Le\itt Town Homes 
by R illiam Lexitt built in 1945. BJ 1948 he  was putting up 130 
homes a week: 6000 were finally conipleted. ..lnother exarnple 
was the Lustrorl homes: an all enarneled steel dwelling founded 
by Carl Standlund in 1948. Although the idea of an enarneled 
steel house seemed exciting and  nolel: its layout mas still about 
sameness. and did not allov for flexibilit!. 'Jot to mention th r  
impracticalitj of the house being made of o\er  3000 parts and 
totaling oTer t t lehe tons of steel. 

Although the examples outlined a b o ~ e  are just a fern of noble 
failures of mass production in architecture: some other archi- 
tects were anomalies. and in m j  opinion. were already 
experimenting with ideas of masf cuqtomization within the 
sjstems of mass production: thus building in flexibilit! and 
larietj horn the beginning mithin their designs. Some of these 
architects include Le Corbusier. Harr! Seidler. architects from 
the Case Stud! Houses Program. such as Richard Neutra. 
Charles and Ray Earnes. Pierre I\oenig. Craig Ellwood. devel- 
oper .Joseph Eichler. founder of Eichler Homes. Inc.. Jean 
P r o u ~ e .  and Richard Rogers to name a fe\\. 

In Le Corbusier'q Dom-ino House. 1914. a post. slab. and stair 
sj"e111 made of reinforced concrete afforded a differentiated 
'Plan-Libre' or 'Free-Plan'. This rept i t i le  svstenl alloxted for 
flexible and treedom on the interim. a>  ell as on the peripheq 
of the house. Free standing non-load hearing ~talls .  glass 
curtain ~talls .  and stucco skins could t~zist and turn nithout 
disrupting the 01 era11 structural integrity of the house. Jean 
P r o u ~ e  as earl! as the 1930's hegari experimenting \\ith 
prefabricated steel and aluminum structural systerns that 
alloued for 25 cuatomizable coniigurations oi his IIeudon 
House series. 
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Fig. 14 

Fig. 16. 

In the late 1940's Joseph Eichler, a deleloper in California. 
started a cornmunit! called Eichler Homes Inc. These single 
famil! homes also used post and beam construction. but out of 
local laminated ~ o o d  beams and cladding. The post and beam 
constiuction allowed for porous schemes through out each 
home: blurring the boundaries betueen inside and outside. His 
town homes \+ere also innoxat i~e  through customized facades 
sltirined in ~ a r i o u s  materials such as  corrugated metal. wood 
shingles. painted stucco etc. Entenza's Case Studj House 
Program. also in California estahlislied an experiniental labora- 
tor! foi innovatile housing design and  manufacturing Charles 
and R ~ F  Eamesns House u a s  built from standard off the shelf 
parts but \+ere assembled in a na? that  actornrnodated their 
specific unique liveluork entironnient. 

In Australia. Harn, Siedler's Exhibition House made of a 
repetitile steel and corrugated zinc panel s!stem built in the . . 
1950's also allotled for free plans and  'plug-in prefabricated 
e leme~~ts  such as the bath room and suspended pre-cast 
fireplat e. 

Richard Rogera in his Zip-Lp Enclosures allowi for a fixed. yet 
flexible -!stem that could extend o r  be added on to both 
\erticalll and hoiizontall~. The interiors were letrofitted \\ith 
moleable \+ally allo\+ing the inhabitants to configure and 
recorifipure their interiors as the! wished. 

RESLRGENCE A N D  EllERGEIVCE IK TEACHING AND 
PRACTICE 

T o d a ~  there is a ie~uigence arid enieiping inteiest in ma+ 
ploduction in alchitecture. But instead ol mass production. 
niaqp cu,tornization i. the s ~ s t e m  that is 01 particular inteieot. 
ebpeciallj among !oung. inrio\ati\e. ernerging practice- 
Thiough t h e  use and increasing affoidabilh of cad-t a111 
technologies.  rid irifolnlatiori technologic. such as the  inteinet. 
thi. ha> enabled pract~cei to maneul el the tuibulent landscape 
of social. cultulal. economic. desiies. and needs of existing 
clients arid clients Mass cuqtomizatiori deplojed b! 
these practices is in xaiious forms and styles: but t he  common 
thread through-out. 13 the use of cad-earn technologies. Cad- 
cam aifords complexit\ to occur uithin a repetitive procesf. 
Instead of t h e  'stamped' 01 the -molded" homogenous designi: 
the milling machines. the 3-D printers. the stereo-lithographic 
machines. a n d  the automatic 'file to factoq' systems are 
alloning heterogeneit~ in the making of architecture. 

In Stan .illen's article "Terminal 1-elocit!: The Computer in 
Design Studio" he elaborates on  these new digital design 
processes a n d  techniques: 

".If for example. cornplex forms generated in the coniputer 
are translated into the standardized measuring systems of 

Fig. 1;. 
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Fig. 18. 
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co11trac.t docuinents. interpreted b>- a I~uilder arid realized 
In conr~eritional rneans. the impact of' the computer 
remains exc~lusiwl! f'orrnal. If. Iio\vever. the specific 
capacities for computer fabrication are integrated into the 
process of' design itself: new possibilities are opened up. 
The properties of' the material become part of the design 
proress. 1 complex surface can be  proposed. and material 
constraints - the  maximum size of the individual panels. 
for exa~nple. or  their capacity t o  bend or twist - can be  
entered as worlting variables. T h e  same  stern that lays 
out the grid of the surface in the  design process can in turn 
d r i ~ e  the machine that cute those panels. [. . .] ... computer 
fabrication is indifferent to the forms of repetition enforced 
b! conventional production. For a computer milling 
machine to calculate and cut every member of a curtain 
~ia l l  system to a different length. for example is no more 
time consunling than to cut e l e q  member the same. The  
potential here is that ~a r i a t ion  can be introduced into the 
s!.tem not as an  exception from the outside. fragmenting 
or braliing doljn the unit! of t he  whole. hut  as incremental 
lariation of the parts themselves. B! introducing local 
difference that accumulates to create ~ar ia t ion  without 
destrojing the  olerall coherence. a more complex and 
fluid notion of the \illole can in  turn be produced.'" 

From here. I would like to describe some case studies 
implementing mass custornizatiorl through digital processes and 
techniques. These vill be dra\\n from m j  design teaching and 
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Fig. 21 

Fig. 22, 

contemporary architectural practices. a s  uell as design ~ o r k  
horn m i  own students. 
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. \ ~ L ( L I I  Koskoric1~:E Ilorel: .4xo1zon~etvica qf' 3loduleb ulzd Ki t  of' Parts. Inferior and E.xtwior Perspectirrs. 

111 teaching I coordinated an undergraduate de+n studio in 
\\hich u e  experimented with concepts of mas? customization. 
The project \+a- to create flexible protot\pea foi fast food 
coiporation. Churchas Fried Chitl'en. It Mas an actual collabo- 
rati\e tliiril, tarilr ui th theil in-house architects. It nab an 
opl~ortunitj to rethink d r i ~ e - t h n ~  architecture through critical 
iriquir! and experimentation uith the   no st ubiquitouf tjpolog!. 
[fast food rectaurants] in oui glohal el er! da! landscape. 
[especiallj in the Lnited Stdtes]. ~ n l i l t e  the typical unileisal 

and 'one size fits all' fast food prototypes currentl! deplojed 
acros. the landscape. thc studio mas charged ~ i t l i  designing 
more flexible protot!pes. prototjpes that  \\ere responsi~e and 
adap t i~  e to different outside forces. forces such as site. program. 
budget. climate. culture. mol ement. time. speed. hornogeneit~. 
etc. Diagrarnmatir and opera t i~e  techniques. as  ell as obtain- 
ing diffclence through repetition. through mass customization 
Mere fame of the tactical strategies explored in the studio: as  
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through repetition was also explored through the ilexihilitj of 
the prototype's cornponents. 

Figure 8 and 9 Dara Douragi's project used the shipping 
container and cending machine as diagrams for the prototjpe. 
Through of operations of nesting. extending. and sliding the 
prototype responded and adapted to different numbers of 
customers. condensation of programs. and attenuated bites of 

A - 
G I  rg LT 1m.s Enzh I dope HOU ,es the highway. The prototype alco rethought its relationship with 

the car b j  dricing through the prototjpe lersus around it. 
\+ell as rethinking the relationship betveen the  car and the 
drice-thru through h! bridization and integration. 

Hole can  the p ~ o t o t ~ p e  be rrpetitue, l e t  d1fferentzate as pel- all 
of the outside forces of slte. lionlogeneit). globallsatlon, cultuial 
dlt ersitj .  rcononuo. clinlute etc.? H o ~ t  can I (  e use 0 t h  medla, 
materials. and nett fabncattng tecltnolog7es to re-tlmh- bullding 
standardzzatlon and contentions ~ r z  a71 cfJort to produce come- 
tlzzng netc and different. lersus 'cookze cutter' n~etlzods! 

Holc can  we  produce an arch~tecture of " m a u m u n ~  peforn1atiz.e 
effects l ~ i t l i  nlll7vnal a~chtectural  means"? [ T h s  does not 
cupgest a sin~pllst~c architecture. but a lean 'diapammntlr'  
arclzitecture toned b\ the desires and con~pleuzties of contenzpo- 
r a y s  urbanlslrbu~ ban lfe.] 

H O M  can use produce un arclutecturc that "organizes, rntrputes. 
and coordznatec'" qualitwc and quantrtres t l~rough tappmg into 
the complexrtles and temnporulltles of the urba~dsuburban 
landscape, and ltc spaces of distrrbutrons? 

Figure 1 and 2 Cdtalina 1 ictoria's project used the  accordion. 
Isainu %oguchi's lantern>. and Issej lIi!alie's dresseq as 
diagrams for the piototjpe. Through operations of articulating. 
folding. and extending the outdoor prototjpe responded and 
adapted to diffeient appropriations. programs. and sites. 

Figures 3 - 7 Jairiec Fullton's project used the artirulated bus 
and toll plaza a> diagrams for the protot>pe. Through opera- 
tions of repetition. hending. stretching. and extending the 
prototype responded and adapted to difierent highva! and 
infrastructural bites. The prototype also integrated the car using 
ideas of interstate toll plazas and bank drice thrums pneumatic 



226 ARCHIPELAGOS: OUTPOSTS OF THE AMERICAS 

Ra?.boitld House Stnrctiiral Tenz)~htes. 

Rjan Godtrey-s project used t h e  Japanese checker game of G O '  
and two l+ay grid system as diagrams for the prototjpe. Through 
operations of stacking. sliding, extending, and repeating the 
prototype pro~ided differentiation in suburban arid urban 
conditions. as \hell as responded to users" mo\ements and 
desires of creating indixidual landscapes. The prototype also 
rethought its relationship with the  car b! drixing through the 
prototjpe versus around it. T h e  concept of obtaining difference 
through repetition was also explored through the flexibilitr and 
mobilit! of the prototype's components. 

Figure 17 and 19 Christina Ow's project used the topological 
amoeba as a diagram for the prototype. Through operations of 
repeating and bending the prototype responded and adapted to 
different urban and suburban site conditions. as %ell as created 
indoor and outdoor eating areas. The concept of 
difference through repetition was alw explored th 
flexibilit! of the prototype's components. 

obtai 
rough 

nlng 
the 

Figures 20 - 22 Christina Luu'? piujert uscd the  topologir toru. 
and the  cai \+a& a> diagram* for the prototype. Tli~ougli the 
operatiorib of repeating. <tacking. and articulating the p iotot~pe 
responded and adapted to diflererit cite cond i t io r~~  and numbers 
of custo~neis. li~blidization and integration were alw exploled 
through con~biriing the program of the car n a s h  ~ i t h  fast food. 
The concept of obtaining difference through repetition \+as alao 
explorcd through the flexibilit! arid interchangeabilit! of the 
protot~pe's  ( ornponenta. 

In another graduate ~ tud io  I coordinated. I aslted the students 
to design mass custornizable prototjpes for a T r a ~ e l  Plaza 
located along the interstate. The students weie asked to 
integrate othei programs such as motels. recreational spaces. 
retail and e\en housing in some cases. The protot>pical site Mas 
a median located in-between a six-lane interstate highv ay . The 
high\\ap connected Atlanta to the east coast. as bell as sen ed as 
a high tiaffic route to Florida: [so there was a tremendous 
cultural and socio-economic cross section.] Belo\+ is one of the 
proposals utilizing pie-fabricated components that came in 
xarious colors and materials. The concept was about 'fixed' 
elements that ~ o u l d  sene  as infrastructure, such as structure. 
bathrooms. HI 4C. electrical. data etc.: and 'iluid' elemrnts 
such as program. skin enclosures. signage. furnishings. etc. The 
units were nlodular so that they could grow or shrink and/or 
reconfigure as programs. demographics. sites. budgets etc. 
changed. 

Greg Lynn, one of the first architects arid teachers to bring 
ariirnation softuare arid cad-cam into the acadernic design 
studio. His Ernhi~ologic House. proposal utilizes animation 
software and laser cutting technologies to construct multiple 
aluminum .belled en1 elopes. 

Iiol/Mac Studio are probablj one of the first practices. ~ + h o  
began expelirnenting \+ith digital technologies. generatke 
processes. and cwstomizable fabricating techniques. Several of 
there projects such as the 'Angelica Film Center' [1995]. -O/K 
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H o u c ~ n g  ho lpc t  and Dzspltn An11 

Ipartrnent' [1996]. '\ ehicles" [1997]. 'Housings' [1999]. and 
"Raybould House' [I9991 are just a feu of their e ~ o h i n g  
experiments. Folloaing are images from the O/I< Apartment 
fabrication process arid finished installation: as well as a 
computer generated model for the structural framing templates 

in the Rajbould house. Iiol/RIac not onlj utilized the computer 
to generate the $pace and forms of these topological h! brids. or 
\that the? lilie to term 'chimerical' landscapes: but also went 
outside the boundaries of typical construction and material 
through hiring boat builders to fabricate their fiberglass 
composite structures. 

SHOP 4rchitects hake also seen the ph!sical results from \Iasb 
Custo~nization. Practicallq ever) pioject in their office utilizes 
cad-cam. file to factor! technolop.  Their -shop' drawings are 
lilie beautiful assembl! instruction. for n~odel  airplanes. The 
piecision of the laser cut parts and the tolerance in assembl! is 
uncanny. Follouing are images of the wire frame dra\lings that 
sened as a template for the  lase1 cut teak repet i t i~e  jet  
difieientiated sjstern. In a housing project a laser cut zinc 
panelized slun was mass customized through cad-cam. In 
addition. titaniu~n panels produced for a displaj mall nere  
constiucted out of triangulated topological geometries hecause 
of the tremerldous computational capabilities of these emerging 
digital technologies. I s  a result. both sbiris were beautifully 
precise and jet unbelievablj complex. 

Bill \lassie of ]lassie 4rchitectule is producing of series of 
single farnil! duelling units in a \ariet! of form.. materials. and 
~ o l o i s  to choose from thanks to prefabrication and cad-cam 
technologies. 

F0.4. in their 'loliahoina Port  Terminal Design utilized the 
computer's co~nputational processes to plot the complex 
geometries needed to build their enormous roller coaster 
constructed inhastructural co~nplex. 

Office Da, has also experimented ~ i t h  mixing nen cad-cam 
customizing technologies n i t h  traditional lmilding traits such 
as rnawnr! t onstruction. 
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CONCLUSION 

"At  7ts l~rnzt, 7t 7s the mass production of indixiduall! 
cuatomzzed goods and serxices. At its bed, it proxides 
strategic ad\ antage and economic 1 al~e.'"~) 
-Joseph Pine 

In conclusion. Vass Customization has tremendous potentials 
and possibilities in criticall! transforming architectural prac- 

s ~ t s  constraints. tices. pedagogies. and production. But. it still ha- ' 
The neu hard~2are and software still ha\ e learning curl es. and 
as stated below. are still riot as affordable as one would hope. 
But. this should not discourage curiosity and experimentation. 
For it is becoming more affordable as we speak. technolog has 
alwa!s been that I+aj and \+ill continue to elohe more quickly 
than ever. lnother constraint is scale. Most of the practices 
outlined in the paper are dealing with relatixelv small scaled 

btructures. Issues \+ith scale are also being addressed. 1Iodulari- 
t j  is a k e j  component of Mass Customization. Perhaps more 
research into modularitj  ill allexiate some of these constraints 
at the moment and in the future. inother possible constraint is 
too ~ n u c h  variet! and choice. If \ze allo\+ the client total free 
rein. or if the s!stern is only fluid without a frame\+orlk or 
robustness. well. all hell could break loose. Too much  xariet! 
ca7z he a bad thing: so strategize tactfullj. choose your ~ariables 
carefully. 

CAVEAT 

Some of you ma! \+onder ~ h y  I have not included Frank 
Gehq's practice as an example of Mass Customization. Bell. to 
be honest. I did not think it mas fair because he is i n  a league of 
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hio ov rr. His tecl~nologiial infra+tructule i, he! ond moct 
experimental practices d ~ r a ~ n s :  [althougli terhnoloq and 
fd1,ricatirlp machines are cjuiclJ! hecoming more and more 
affoldable.] In addition. hi$ budget* are much more luxurious 
than these more emergin; practices: unfo~turlatel!. 01. fortu- 
natelj. he does no t  ha l e  to ronoider econorri\ or efficienc~ a> 
rnuch as the! do. I a m  WI.P there are a lot ~ o u  n h o  would not 
agree nith me o n  thic rnattcr. Thi* is where I h a ~ e  perhaps 
supplesied objectit it!. Therefore from a critic a1 and s u l ~ j e c t i ~  e 
standpoint. I ~ o u l d  like to stick ~ i t h  the true lalues of &laas 
Custornization: a n d  one of thoae most important ~ a l u e s .  in rn! 
mind. is econom), and eficlenc:\. ~ i t h o u t  g i~ ing  up rarwt? and 
con7plerzt\. 

NOTES 

' Eomri. Lfrrurtrios. 200.'. 411 Grmra Primer. Lnkrrec  Books. 

' K ~ i n r e r ,  Sanl'ord.JYY8. ..The (;cneolog! of I \ I ~ ~ r l t ~ l ~ :  The 1-Ia~nrnrr a n d  tile 
Sorlg:.l.l k 23 Diu,srurr~ Il (11-6: Datu Ileclzu17itr /or 11 l~p010p'cctl .-I;?. 4rw 
Yorh: ln!one corpora ti or^. 


