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Olielr Iirc:sc:r~tvtl as a coli1lic.1, c.conotl~ic: c lwch l~ r r l cwt  ; r i d  
t ~ ~ l v i r o r i l ~ l e r ~ t a l  p d i c y  arc i l ~ l w r e i i t l y  p rod~ ic ts  o f  i r l t l i~st r ia l  

trloeltwiization. For  lnan!- planl~t:rs and  cxw~olnists. t l w  (lwei- 

o p i l ~ g  (w t l t~ t r i c~s  present an i i~ t ractable ~ ) r o l ~ l c w i  ill r c p r d  to  

glol~;rl i : l i v i r c~ r~ t l~c~ t~ ta l  agmc1;is. Sound ecc~l lc~l i l ies c.c~rrt:late 

s t ro l~gly  wid1 p ~ r  e:apita V I I ~ I . ~ ~  itst:. and as s~rc:h~ a n  i n c ~ v i ~ a l ~ l c  

(YIIISVIIIICIICI~ 01' glol)al izat iol~ wi l l  I w  that avcragc? enrrby IIW ill 
rlt:vt.lol~irlg coun t r i c .~  w i l l  t r l l t l  t o  rise tcl\vard the  level o f  t l lo  

I ; l l i~c.t l  States. ~~ar t ic~ i lar l ! ;  ac ~r loder r~ iz ;~ t ion  br ings cwc.rg 

irltc-11sivc- i~ id i ls t ry .  I\luclr o f  this Ilaz already IIC(?II clcl~iolrstr;~ted 

i r ~  t l~ t .  case of ( : l~ir~a. where ~ l ~ o t l v r n i z a t i o r ~  113s i l n l ~ r o \ w l  the 
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I ~ F I ~ P ~ ~ ~ Q  lor i~~i t ia t iws  to rlc~vt~ltq~ ir~to 3tandarcI priw~i~-v arf* 
tinnly i l l  plavt.: the public ib a\\arcs rwou;h to t l c m a ~ ~ ~ l  cwerg 
~w~~m-va t io i i  ~ I I I I  grwn t~uilclinp. h i p m  and I I ~ ~ I I I I ~ ~ I I - ~ I I ~ I , ~ >  

tlir I ~ ~ ~ ~ I I I P I I ~  01 I:nerg r c 4 1 ~ , 1 ~ v t l  rvsult~ sun  e!iirg cBrlc-r;_? use 
I, cwr~~~rwrc.ial I~uil~lir~g.. ~ I I ~ I I I I I ~ I I ~ ~ I I ~  that n m r l  l ~ ~ r i l ~ l i ~ ~ ~ > .  
~ I Y I  t11011gh t h y  g~=nfmll! r y r t t v l  l~aving morv twSr;?- 
etti(-itvt 11-~1tures. used I I I O I I ~  141*1btri14! than old t~uil~li~ig.. 'I'IIP 
prohle~ri i.  rot so inuch that cwc.r;y cwn-enatio~~ i~~iti;lti\t' arc 
flaued. 11111 r i~ t l~c r  the! are ~ I I I - I I ~ I I ~  on inargi~ial ~ I I I ~ ~ I I ~  ~ W I I V I ~ .  

in eflic~icwc-it+ rather  tho^ O I I  * ~ ~ l ~ ~ l d ~ i t i a l  r tdu( ' t io~~s  i l l  ( ~ 1 1 1 -  

. . 
hiIdi11g3 ~ w ~ i t i i ~ u e s  to 14ii111) at :I ~ I i s t ~ ~ r l ~ i i ~ g  ratc (WI ,  Iigt~w 2 
for t r ~ w l ?  ~ I I  th~t r i r i ty) .  

Xevertli141~$s. tlw e n e r 9  uic I)! 1 1 1 1 i I i l i i p  I X I I I L ~ I I W ~  10 i11twa3e. 
In L)ewr~~l~c~r  200(!. the Er~or;!. Illfor~iiatior~ Agvrwy (1,1:\) 
projected t l ~ i ~ t  p \ \ t h  rates lor csrlc.r;?. tleiliarld in tlw t:o11111ier- 
rial and r~.sitlc.i~tial aectori. ill \ r . l ~ i c - l ~  building:. arc. 1111- 111t~st 
signilirant cvic:r;T c:onsunlers. will I I I .  25% higher I;)r t l i t .  ~~c.riocl 
Srorii I900 to 2020 than ~ O I I I  I O%l~ to l9W.' Two years turli{!r, 
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r ,  I he selS-evider~t r o ~ ~ c l r ~ s i o r ~  \vot~ltl sc.c~~i to Iw tliv c:wstrai~~t of 

hu i ld i~~g  size. K o t \ + ~ i t l ~ s t i ~ ~ r ~ l i ~ ~ g  1111. t l i f l i c ~ ~ r l t ~  ol' i ~ ~ ~ p l e ~ ~ ~ e r r t i n g  
and er~f i~rc i r~g SII I :~I  a mcwurc, it  ~vor~ltl I I ; I \ ~ ~  I I O  i q a c t  011 the 
existing 1111ildi11g dot:I;. l : ~ ~ r i l ~ ~ m ~ o r ~ s .  t11v i~~creas i~ ig  sizt- of 
I)uildinp is not just :I trend ~ I I  tl~e* (111ited States: in Cliiua, 
residential space nlclrc- t11a11 tl111il11tttl W I T  a livv-year period. 
Ir~stcarl \\.I: al~oultl I I P  t h i ~ ~ k i r ~ g  srr~all al~out a ~:olnpletc:ly 
dilTerent aspect of th11 I)uilclir~g - its a11111icmt . ~ p t w ~ s  (p r i~~~ar i ly  
I~lVAC a11d Iigl~ting). \\'it11 t11c I : W I ~ I I ~ I I I I  of spci l ic  L~uilcling 
~ 1 3 ~ s  that S I V T I ~  prowsw> or I ~ I ~ ~ ~ I I I I I W ~  (for exi1111p1e. hhorato- 
ries). r~ioct h i l 1 1 i 1 1 ~ -  w111Ioy ; I I I I ~ I ~ C I I ~  systcmc for the cornfort 
a d  perli~rllia~~cc- of tlro I I I I I I I ~ I I  oc:c:ul~auts. Yevertl~rlesa. thew 

Electric lighting alcmcr call III: r w p c ~ ~ ~ s i l ~ l ~ ~  I;w as IIIIICII as 50% 
ol'a ror~~merr ia l  builtlir~g'.i clc:c:tric*ity ustt. a1111 is ctsti~~~nted to be 
resl'onsith h ~ r  10 to 25?h of t111: I I ~ I ~ I I I I ' s  cslrc.tricity use. (he! ol' 
~ I I C  \videst-slxead crwrgy c:orisc!natio~~ strategies involves die 

. . 
and dt1.11 i~rv tv:11tri11 lo 1111. ~ ' ~ I I I I I - ~ ~ I I I *  stri~ttyy in III>\V t:llt.rgy- 
ellicie~rvy i~~i t ia t iws .  I t  \ V I I I I I I I  I-wtai~rly well1 to 111a1cc SI:IIW: 

r r l a ~ r ~ l ~ i ~ ~ g  require" l i t t l l .  ir~I'r;rstr~rc~t~rr;~I \vorl\ a i d  the capital 
costs are s i g ~ ~ i l i ~ : a ~ ~ t l y  I I I W I T  t11a11 for ~ ~ ~ i ~ j o r  c ~ ( l u i p ~ ~ ~ e ~ ~ t  over- 
hauls. As S I I C I I .  with thv t l r a ~ ~ ~ a t i c ~  increase in 14tic:ic~11cy. 
rclaml~ir~g is a relativdy pai11lch5 and stw~iir~gly c~l'l;tc.tive way to 
"pick the lou.-hangi~~g fruit." '1'11r ~~rc~t luvt ior~ of light from 
electricity. ho\vr\c*r. is arl '-rrl111ill" eucrh7 con\ vrnion, and &us 
a process ill whit-11 t l ~ v  I I I ~ S ~ I I I I I I I I  ac:l~ic-val~le efficient!-. 
constrairled 1)). thrr111ocly11;1111ic. law. is qrritc low. 11' one 

lighting eliicnry Im rrsc.d .tagtb ellic.ic-rlc.ic.~ (in this case: the 
energy co~i\c.r.icm 1% i t l ~ i ~ r  t 1 1 ~  I I I I I I ~ I I ~ I ~ ~ I ~ )  rather than cu~liulative 
or total ~Iliciwc-ivc. .\b a rwilt. (d imi~rat i~~g one i ~ i ~ ~ ~ n d t + c e n t  
lar~rp l ~ a s  t l~r  appro~ imdt~ ly  ~ I I C  - ; I I I I ~ ~  imllaCt on redu&~g 
gree~rl~ouce ;.a> emission ,IS rc$ocir~g twent! iric.arrdcwrnt 
larnpb with Il~corescrr~t I ~ I I I ~ I S .  ' ~ I I I *  111ajority of 14'lorts 10  curtail 
the ene rg  IISP I)! Iigl~ti~rg I I ~ I I *  I I I ~ I I W ~  O I I  d1i1ie11c.y. rather 
tha~r I ~ I I ~ I I I ~ I ~ ~ O I I .  (.\en i ~ ~ h o l i r  ii* i ~ ~ ~ l ) r o v e ~ ~ i e ~ i t >  to\var13 t l ~ r  
theoretical limit arcb I ~ r o ~ l ~ ~ ~ : i ~ ~ g  ~~rdrgirrally s ~ ~ ~ a l l e r  returns. 
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MAKIN(; SMALL 
During Fall ser~iester. 2001, i~cl\ar~c.t=tl students at l lannrd  

7 .  I 11t- larmli of t~~chno lo~ ica l  colnplt.sity ~wldcrs this approach 
si1slwt.t. 1)ut ants must rwop~ixc. tllat tlir science l>ehir~cl t l~ is  
~ P ~ ) ~ u ; I ~ I I  i s  cluite soplli~tici~tetl ;is I'ar as l~uiltling syste~tls go. 
( h l y  rardv during the last century as arrtlient Iruil&r~g S Y S ~ C I ~ I S  

wcrc: Leir~g clissemitiated has there been an?- ques t ioui~~g ;la to 
t11cb I I I I T I I U S C  of these systems. Only recenth have \ w  urrtlerslood 
tilt-. t~rurological l~el~avior ol' the eye. 'I '111~ simplicity of the 

r 7 I 111- ~ ~ t ~ l c v ~ t s  s c - l ~ ~ ~ c d  this sub\\-av st011 t ; ~ r  t\co reasons: the 
lighting quality was poor cor~trilmting to srcurit! concerns. y t  
the lighting quantity was q ~ ~ i r t .  I~iglt leading to Iliglt erlf-rg' 
costs. They tool; ligllt Ivvrl r~ctadir~p at se\-era1 locatiolls ; I I I I ~  at 
.ie\ era1 times. tllej- lour~d the. sl~c.c~ilic~atiotls on all of' tllc. t*sisting 
lu l~t in i i~re~.  tl~cs!- rwor11cd ~111 of tlie materials a11J linish 
rontlitior~s. am1 t l~c :~  det-eloped r\W'I'O(I:;\I) ancl lights cape@^ 
r~~otlels ol t l ~ c  shtion. The pl~otos ot' t l ~ c  existing condition?; are 
slio\v~t in figtire 3. 'I'l~e?- prol~o.cvi three different t?-pcs ol' 
~nodilications: (1 ) eqilalizatiorl ol' tlie anlbient ligllting to 
rcmovcX spots of high glare and e l i ~ r ~ i ~ ~ a t t .  dark srcas througl~out 
the station. (2) selective covc.ri~~g ol' the platforr~t t11;11 is 
a c t i ~ a t ~ t l  b!- train rr~otior~ to 11ri11g visual variety and cor~lrl~ur~i-  
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