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Transportation and communications technologies widen human horizons 
but splinter human relationships; computer networks could reverse this trend 

T W o h u n d r e d y e a r s a g o , w h e n t h e U n i t e d Sta tes C o n s t i t u t i o n w a s 
d r a f t e d , y O p e r c e n t o f a l l w o r k w a s o r g a n i z e d t h r o u g h f a c e - t o -
f a c e r e l a t i o n s h i p s , m o s t l y w i t h i n t h e c o m m u n i t y a n d f a m i l y . 
S m a l l f a r m s p r e d o m i n a t e d . A n i s a i i s , w o r k i n g a u t o n o m o u s l y i n 
t h e i r sca t te red h o m e s a n d l o c a l c o m m u n i t i e s , p r o d u c e d at t h e i r 
o w n p a c e , se l l ing n o t t h e i r l a b o r , b u t a finished p r o d u c t . S i n c e 
t h e n , t h e c o n t i n u i n g i n d u s t r i a l r c c l u t i o n has b r o u g h t e x t r a o r d i 
n a r y increases i n p r o d u c t i v i t y t o o u r s o d e t y , b u t a lso a n e w 
i m p e r s o n a l scale a n d a t e n d e n c y t o w a r d e c o n o m i c a n d p o l i t i c a l 
c e n t r a l i z a t i o n . 

N o w , in t h e a d v a n c e d i n d u s i r i a l c o u n t r i e s , m o s t p e o p l e w o r k 
f o r c o r p o r a t i o n s o r t h e g o v e r n m e n t , a n d w h a t t h e y d o is c o n t i n 
u a l l y a f f e a e d b y w h a t o t h e r p e o p l e a r e d o i n g t h o u s a n d s o f m i l e s 
a w a y . T h e o n c e t i g h t l y k n i t w o r k i n g w o r l d h a s b e c o m e f r a g 
m e n t e d , a n d r e l a t i o n s h i p s f o r m e d at w o r k n o l o n g e r o v e r l a p 
c i o s c i y w i i h c o m m u n i i y i i i e . s t resses a n u c o n t i i c t s c a n m u i t i p i y 
as a r e s u h . 

B y c o n t r a s t , i n l o w - t e c h n o l o g y societ ies s u c h as a t r i b a l c o m 
m u n i t y , p e o p l e i i v e d i n a f a c e - t o - f a c e w o r i d , i n w h i c h f r i e n d s , 
n e i g h b o r s , c o m m u n i t y l e a d e r s , a n d f e l l o w w o r k e r s w e r e n e a r l y 
^ \ k i n . T e c h n o l o t t i e s f o r i r a n s p o n a i i o n o r l o n o - d i s t a n c e c o m m u 
n i c a t i o n b o t h w e r e v i r t u a l l y n o n e x i s t e n t a n d u n n e c e s s a r y . O n e ' s 
r a n g e o f ac t iv i t i es a n d r e l a t i o n s l i i p s e x t e n d e d s c a r c e l y f a r t h e r 
t h a n o n e c o i d d w a l k . 

T o d a y ' s societ ies a n d n e w t e c h n o l o g i e s h a v e f o s t e r e d a f o r 
m e r l y a l m o s i u n i r n a g i n a b i e w e a i i h , as w e l l as a n e w leve l o f i n d i 
v i d u a l o p p o r t u n i t y . B u t w e h a v e p a i d a p r i c e — l o s s o f c o m m u n i t y 
a n d d e p e n d e n c e o n i m p e r s o n a l c e n t r a l i z e d o r g a n i z a t i o n s . E n g i 
n e e r s , f o r e x a m p l e , find t h e m s e l v e s o u t o f w o r k because o f d e c i 
s i o n s m a d e t h o u s a n d s o f m i l e s a w a y b y i n d i v i d u a l s t h e y c a n n o t 
e v e n n a m e . H o w m a n y e n g i n e e r s h a v e lost t h e i r j o b s b e c a u s e a n 
i n v e s t m e n t b a n k e r c h a n g e d h is m i n d a b o u t a c o m p a n y ? W h a t 
a b o u t i h c d e f e n s e e n g i n e e r s w h o s e c a r e e r s d e p e n d o n t h e w h i m s 
o f U . 5 . g o v c m m e n i o f f i c i a l s as t h e y c h o o s e o n e w e a p o n s s y s t e m 
o v e r a n o t h e r ? 

A s w e h e a d t o w a r d t h e 21 st c e n t u r y , h i g h t e c h n o l o g y is b e c o m 
i n g e v e n m o r e c e n t r a l . B u t w i l l t h e w o r k e r s ' w o r l d b e c o m e e v e n 
m o r e w i d e l y sp l i t? W i l l p e o p l e f a c e e v e n g r e a t e r p r e s s u r e s ? 

Y e s , un less w e h a r n e s s t h e n e w t e c h n o l o g i e s t o h u m a n e n d s . 
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M a n a g e r s n o w i n t r o d u c i n g n e w t e c h n o l o g y t e n d t o crea te a spl i t 
w h e n t h e y use t h e n e w m a c h i n e s t o " r u n " t h e w o r k e r s b y se t t ing 
t h e c o n d i t i o n s a n d p a c e o f t h e j o b . T h i s spl i t is n o t d i c t a t e d b y 
t h e m a c h i n e s . I f t h e w o r k e r s w e r e i n c h a r g e a n d o r g a n i z e d t h e 
m a c h i n e r y t o t h e i r a d v a n t a g e — i n e f f e c t , t o l d the m a c h i n e s w h a t 
t o d o — a s ta r t l ing r e v e r s a l o f 500 y e a r s o f increas ing d i v i s i o n o f 
t h e w o r k p lace c o u l d r e s u U . E m e r g i n g e l e c t r o n i c c o r m n u i i i c a -
t i o n s s y s t e m s h o l d t h i s p r o m i s e , a l t h o u g h n o t w i t h o u t a c c o m 
p a n y i n g p r o b l e m s . 

W i t h the n e w s y s t e m s — p e r s o n a l - c o m p u t e r w o r k s t a t i o n s , sat 
ell i te c o m m u n i c a t i o n s , a n d t h e l i k e — g e o g r a p h i c l o c a t i o n n o 
l onge r n e e d s e v e r e l y r e s i r i c i access t o i n f o r m a i i o n o r o p p o r t u 
nit ies. T h e r ise o f t e l e c o m m u n i c a t i o n s is t h e s t o r y o f t r a n s c e n d 
ing space r a t h e r t h a n j u s t m o v i n g a c r o s s it . 

The days of CIOS^ fcluiiOriSmpS 
T h e d i s s o l u t i o n o f c o m m u n i t y h a s b e e n a f a i r l y recent d e v e l 

o p m e n t i n t h e h i s t o r y o f t h e h u m a n r a c e . T h r o u g h o u t m o s t o f 
h i s t o r y , the d i r e a r e l a t i o n s h i p s o f f a m i l y , c o m m u n i t y , p e r s o n a l 
f r i e n d s h i p , a n d w o r k - p l a c e c o U e g i a l i t y p r e d o m i n a t e d i n m o s t 
neonle\ liveς. 

I n m e d i e v a l E u r o p e , f o r e x a m p l e , m o s t h u m a n s l i v e d o u t t h e i r 
l ives i n t i n y v i l l ages a m o n g p e o p l e k n o w n f r o m b i r t h . I n b o t h 
t o w n a n d c o u n t r y s i d e , h o m e s w e r e w o r k p laces . F o r b o t h c r a f t s 
m e n a n d f a r m e r s , w o r k a n d c o n r u n u n i t y w e r e u n i f i e d i n d a i l y l i f e . 
P e o p l e ' s in te i iec tua l h o r i z o n s a n d p e r s o n a l p rospec ts w e r e o f t e n 
l i m i t e d i n s u c h c o m m u n i t i e s . L i t e r a c y , w h i c h p r o v i d e d f o r s o m e 
level o f l o n g - d i s t a n c e c o m m u n i c a t i o n , w a s la rge ly a m o n o p o l y o f 
t h e c h u r c h i n t h e M i d d l e A g e s ; t h e r e f o r e t h e a v e r a g e p e r s o n 
h e a r d Ut i le n e w s o f r e m o t e e v e n t s , a n d t h u s felt u n a f f e c t e d . 
T r a v e l w a s s l o w a n d p e r i l o u s . T h e s e c o m m u n i t i e s , h o w e v e r , o f 
fered a soc ia l s t r e n g t h a n d sense o f s e c u r i t y f o r w h i c h m a n y p e o 
ple l o n g t o d a y . 

L o c a l a u t o n o m y w a s s e l d o m t h r e a t e n e d b y close g o v e r n m e n t 
c o n t r o l . T h e grea tes t m e d i e v a l k i n g s r u l e d t e r r i t o r i e s a f r a c t i o n 
the size o f m o d e r n - d a y n a t i o n s , a n d t h e i r c o n t r o l w a s m i n i m a l b y 
t o d a y ' s s t a n d a r d s . T h o u g h t h e y m i g h t h a v e t h e p o w e r t o p u t m e n 
t o d e a t h , t h e y l a c k e d t h e t e c h n o l o g i e s a n d a d m i n i s t r a t i v e a p p a r a 
tuses f o r r e c o r d - k e e p i n g , t a x c o l l e c t i o n , c o n u n u n i c a t i o n , l a w e n 
f o r c e m e n t , a n d o t h e r a c t i v i t i e s b y w h i c h m o d e m g o v e r n m e n t s 
p e n e t r a t e o u r d a i l y l i v e s . 
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T h e m o d e r n age o f a c c e l e r a t i n g t e c h n o l o g i c a l i i m o v a t i o n 
t r a n s f o r m e d s o c i a l o r g a n i z a t i o n a n d p i e r c e d l o c a l a u t o n o m y . 
T h i s s t a r t e d w i t h t h e e n d o f t h e M i d d l e A g e s . N e w a g r i c u l t u r a l 
t e c h n o l o g i e s , f o r e x a m p l e , t r a n s f o r m e d f a r m i n g , i n c r e a ^ g t h e 
v o l u m e o f p r o d u c e » v a i i a h i p f o r t r a d e ai>d c v e n t \ » a l l y Γ ^ Ϊ Ϊ Ο Ι Ρ ^ 
t h e n e e d f o r f a r m l a b o r . T h i s l e d t o peasants s u p p l e m e n t i n g t h e i r 
i n c o m e s b y t a k i n g o n l o w - s k i l l e d c r a f t w o r k f a r m e d o u t b y u r b a n 
m e r c h a n t s — n o t a b l y t h e s p i n n i n g o f y a m a n d t h e w e a v i n g o f 
c l o t h . T h e c o u n t r y s i d e i n c r e a s i n g l y b e c a m e p a r t o f a l a r g e r n e t 
w o r k o f t r a d e a n d p r o d u c t i o n r e l a t i o n s . M a n y peasants w e r e 
f o r c e d t o m i g r a t e t o t h e s w e l l i n g cit ies; t h o s e w h o r e m a i n e d 
b e c a m e p r e y t o t h e b u y i n g h a b i t s o f r e m o t e p o p u l a t i o n s . 

T h e p r o c e s s e s o f c e n t r a l i z a t i o n a n d i n c r e a s i n g p r o d u c t i v i t y 
h a v e c o n t i n u e d t o d o m i n a t e s o c i a l c h a n g e e v e r s i n c e . B y t h e n i n e 
t e e n t h c e n t u r y , t h e d e v e l o p m e n i o f h e a v 7 i n d u s t r i e s l e d t o t h e 

d e p e n d e n t o n r e m o t e o w n e r s a n d c u s t o m e r s . C o i p o f a i c a n d g o v 
e r n m e n t b u r e a u c r a c i e s a l s o s p r a n g u p , r e q u i r i n g w h o l e s k y s c r a p 
ers f u l l o f w h i t e - c o U s r w o r k e r s . W h e r e E S t h e p r e i u d u s t r i a l c i t y 
w o r k e r , t h e t r a d e s m a n o r g u i l d m e m b e r , w o r k e d f o r h i m s e i f o r 
f o r at m o s t o n e b o s s , these n e w b l u e - a n d w h i t e - c o l l a r w o r k e r s 
b e c a m e o r g a n i z e d i n i n c r e a s i n g l y h i e r a r c h i c a l a n d o f t e n r e m o t e 
t ie rs o f m a n a g e m e n t , t h e r e b y d e c r e a s i n g t h e i r a u t o n o m y d r a m a 
t i c a l l y a n d e l e v a t i n g t h e i r p o t e n t i a l a n x i e t y . C e n t r a l i z i n g p r e s 
sures o f t e n d i c t a t e d h o w n e w t e c h n o l o g y w o u l d be u s e d . E a r l y 
m a i n f r a m e c o m p u i c r s , f o r e x c u n p i c , w e r e u s e d l o i u t r c a s c c c u U i i i 
c o n t r o l o v e r w o r k a n d f o r y e a r s w e r e d e v e l o p e d w i t h m i n i m a l 
a t t e n u o n t o t h e p o t e m i a l o f d i s t r i b u t e d c o m p u t i n g . 

T h e b u r g e o n i n g o r g a n i z a t i o n s r e q u i r e d b y a d v a n c e d i n d u s t r i a l 
societ ies n a t u r a l l y d e p e n d e d o n a t r e m e n d o u s g r o v ^ h i n t h e c a p a 
cit ies o f g o v e - m m e n i . M a r k e t s c o u l d o n l y flourish w h e r e p e a c e 
w a s m a i n t a i n e d . C u r r e n c y a n d cred i t s y s t e m s h a d t o b e c a r e f u l l y 
m o n i t o r e d . T h e r u l e s o f f a i r c o m p e t i t i o n h a d t o be e n f o r c e d , 
e d u c a t i o n p r o v i d e d , a n d b o u n d a r i e s p r o t e c t e d . O v e r t e r r i t o r i e s 

S L x ! b A v e n u e E l e v a t e d a i T h L ' d S t r e e t . John Sloan, 192S 

t h e s i ze o f m o d e m n a t i o n s , these f u n c t i o n s r e q u i r e d e l a b o r a t e 
n e w f o r m s o f s o c i a l o r g a n i z a t i o n , a n d v i a t h e t e c h n o l o g i e s o f 
c o m j n u n i c a t i o n a n d record-keeping, the local autonomy v.'as yet 
a g a i n d i m i n i s h e d , th is t i m e b y s u b j u g a t i o n t o a n o t h e r r e m o t e 
ruyw^T—ihq ctatc bi-reaucracy. 

T h e m o d e r n s p a c e - t r a n s c e n d i n g t e c h n o l o g i e s t h a t a l l o w l o n g -
d i s t a n c e l i n k s b e t w e e n p e o p l e d o l i tUe t o k n i t t h e m t o g e t h e r c lose 
to home. M a n y o f these i e c h n u l u g l e s , f a n h e r i n g t h e s e p a r a t i o n 
o f w o r k and c o m j n u n i t y that t h e industrial R e v o l u t i o n brought, 
e\'en compete w i t h h o r n s lives. T h i s is especiauy true o f transpor
t a t i o n . I n t h e U n i t e d S ta tes , p e o p l e s p e n d a s t o n i s h i n g a m o u n t s 
o f t u n e c n t h e r o a d , u s u a l l y a l o n e . C a r t r a v e l is i n h e r e n t l y i s o 
l a t i n g , r e m o v i n g i n d i v i d u a l s f r o m v i s u a l a n d v e r b a l c o n t a c t w i t h 
o t h e r s a n d e n c l o s i n g t h e m in a si lent w o m b . . A d d i t i o n a l l y , c o m -
mui ing long d i s t a n c e s t o work s h o r t e n s the time s p e n t w i t h f a m i -
hes a n d v / i t h u i e c n t r n u n i t i c s . T i r a n s p o r t t t t i c n t e c u n c l u g y aJsu 
ineresscs t h e n u m b e r e f s t r a n g e r s that pass t h r o u g h c o n u n u n i -
t ies . N e i g h b o r s n o l o n g e r k n o w w h e t h e r a ear p a r k e d across t h e 
street ought i c be there c r belongs to a burglar. AJ^ SL result, cciii~ 
m u n i t i e s a r e m o r e d e p e n d e n t o n p o l i c e f o r c r i m e p r o t e c t i o n . 

Telecommunications to the rescue? 
E m e r g i n g t e l e c o m m u n i c a t i o n s t e c h n o l o g i e s c o u l d be u s e d t o 

r e v e r s e t h i s t r e n d t o w a r d c e n t r a l c o n t r o l a n d i n d i v i d u a l i s o l a t i o n . 
T e l e c o m m u n i c a t i o n s h a s b e c o m e a n i n c r e a s i n g l y a t t r a c t i v e 
s u b s i i i u i e f o r i r a n s p o n a u o n . « L . o m p u i e r s a n d p n c n e l ines a i i c w 
access t o c e n i r a l l y s t o f c u c o r p o r a t e r e c o r d s o r o t h e r d a t a f r o m 
w i d e l y d i s t r i b u t e d sites. I t is n o l o n g e r n e c e s s a r y f o r a l l those w h o 
n e e d c e r t a i n d a t a t o w o r k i n t h e s a m e g i a n t o f f l e e b u i l d i n g . T h e 
d i f f e r e n t d i v i s i o n s o f a c o m p a n y — s a l e s , r e s e a r c h , m a n u f a c t u r 
i n g — n e e d n o l o n g e r be l o c a t e d c lose t o e a c h o t h e r . 

E l e c t r o n i c c o m m u n i c a t i o n s a l l o w s e n g i n e e r s t o w o r k i n c a m 
p u s l i k e se t t ings i n C a i i f o m i a , A r i z o n a , o r N o r t h C a r o l i n a , w h i l e 
m a n u f a c t u r i n g is d o n e i n M i c h i g a n o r O h i o a n d c e n t r a l m a n a g e -
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m e n t w o r k s o u t o f N e w Y o r k . I n d e e d , o p o ^ a t i o n s a r e d i s t r i b u t e d 
t h r o u g h o u t t h e w o r l d w i t h o u t s a c r i f i c e o f c e n t r a l c o o r d i n a t i o n . 
T e l e c o n f e r e n c i n g l i n k s i n d i v i d u a l s f o r m e e t i n g s ; c o m p u t e r - a i d e d 
d ^ i g n a n d m a n u f a c t u r i n g s y ^ e m s a r e i n t e g r a t e d o n a n i n t e r n a 
t i o n a l fica!^; l o n s - d i s f a n c e access t o d a t a hsLse^ a n d electronic-
mai l n e t w o r k s is easy. S o m e s t o c k b r o k e r s a r e a b l e t o d o n e a r l y a l l 
t h d r w o r k b y t h e c o m b i n a t i o n o f t e l e p h o n e c o n v M - s a i i o n s w i t h 
t h e i r c U e n t s a n d c o m p u t e r h o o k u p s wi t in i n f o r m a t i o n s o u r c e s 
a n d t h e r e p r e s e n t a t i v e s o n t h e s t o c k e x c h a n g e . 

W h i l e c o r p o r a t e dec^.tj-aiizaiion m a k e s w o r k e r s more remote 
f r o m t h e o r g a n i z a t i o n s tha t c o n t r o l t h e i r j o b s , it h e l p s p a v e t h e 
w a y f o r p o p u l a t i o n d e c e n t r a l i z a t i o n , a n d t h e r e f o r e it c o u l d 
l ^ x j m e easier t o pu t d o w n r o o t s t h a n at a n y t i m e s i n c e t h e r a p i d 
d ^ l i n e o f f a m i l y fanning and small-f own life began m o r e tj ian 5 0 
y e a r s a g o . 

T h e i n d i r e c t e l e c t r o n i c l i n k a g e s w i l l s a v e time a n d e n e r g y t h a t 
c a n g o i n t o d i r e c t f a m i l i a l r e l a t i o n s h i p s . S o m e o f t h e sp l i t b e 
t w e e n f a m i l y a n d w o r k c a n b e o v e r c o m e . P a r e n t s c a n a d j u s t 
s c h e d u l e s m o r e e a s i l y t o t h e d e m a n d s o f c h i l d - r e a r i n g . A n d f o r 
t h a i maiter, c h i l d r e n can know f i r s t h a n d what their p a r e n t s d o 
f o r a living. 

Technology: not a perfect solution 
T h e r e a r e s o m e p r o b l e m s w i t h t e l e c o m m u t i n g . F e w h o u s e s a r e 

designed t o provide gcKid work spaces. Many telecommuting em
p l o y e e s m i s s t h e easy , i n f o r m a l i n t e r c o m m u n i c a t i o n o f t h e o f f i c e 
a n d fee l left o u t o f t h e g o s s i p n e t w o r k s essen t ia l t o c o r p o r a t e l i f e . 
S u b u r b a n n e i g h b o r h o o d s d o n o t o f f e r t h e ease o r v a r i a y o f 
soda! stimulation o f u r b a n business d i s t r i c t s o r e v e n o f f i c e p a r k s . 
I f n o t h i n g e lse , t h o s e w h o t e l e c o m m u t e w i l l w a n t p u b l i c p l a c e s 

T n t ; appliwailOn oi 

far «>atributed Kttle 
!« ©asins ihe m i n e 
con^stkm that Hmltft 
today's urban mobiii« 
ty in the United Sietes. 
Yet ekdrotedtnology 
cm find should pSay 

only \Ά the ODeriydofi 
o f tr&nsit vehicles 
thonddSrts, bi^ abo HI 
transit information, 
COmsQUSICtttioitt, COJQ-

t i c m . 
The failure of 

t4dn t& aue lo ^ asm* 
biuî iofi of social and 

needs and to deal with them efiectivdy. The blsne must be 

individa^. 
TVaffic congestion is :κ>ΐ a new phenomeiKm. Since the 

Ir^usnri^ Revoluties, the ^ze and ihape of U . S . c!t!« hi« 
been dictiied by the abflity of axs9loy)m to Μ to work. In the 
Rtki«u«s«iteauh century ταο٦ onpSoyees walked to work. 
Thus, iadustrid and commercnl centerB were staffed with 
employm ^ lived within five miles of their work. Qties 

Wiih the advott of the tndn, urban areas couid e x ] ^ ^ , 
b v v n U u ? anisoytss ccuid trsvsi ap to 30 πιϋ» sn sn hoitr. 
Suburbs sprang up akmg raOrottd lines. (Songwriter George 
M. Cohan ctoncd tb«i ! ^ K^Khdk, N.Y., was only 
" m t y - n v e Mmutei rrom i s m K m y tn ΐ٢& scmg by thet 
tide.) Most fubu!i« w e snail at rtm—coounuters typicaoy 
w i s u k o a l o x h c » « ι σ ε ι . iric invesnkxi of ι ٥ κ cicvsor broughi 
talkr btttldinss and more intensivt dcvekM»nest of urban 

PoulS. Jones SRI Intentationai 

i l i e a u t o m o -

^ —̂ — 
« r a y s r e v e i ^ f i d th|< « γ λ -
| c e s$ . In combination 
• with Federal housing 

programs, automotive 
flexibility stimulated 
suburban building and 
silmost killed many 
central dties. No long-
e? were s t i u U T t J S con
fined to radial railroad 
lines. The interstices 
among existing sub
urbs were auickly 
n S e d with low-density. 

oa a » IStr. Red Orooms 

The new suburbanites 
quickly learned to use 
tnetr automobiles tor 
all their travel, a n d 
they have saturated 
m o j u r r u u i c s w i h c 

%My w x n t o r . ioduding new necways. as quickiy as ihey are 
buOt. 

and freeways cannot support enough traffk for efilcient 
high-density commerdsd and industrial devdopment, and 
r f e d d e n t j a i d e n s i t i e s are t O O low t O s u n p O f t t h ? high-density 
public trann)ortslk)n services that are available. There are no 
ckar »)lutions. lb dai^, th^ social sohitions have not worked. 
New towns ibitt have attempted to combine low-density hous
ing with low-density empioyment have n o t s u c c e « i c d fman-
oidiy or sock??"£«^«lly. Sl«slc-fa2«ily honaes sell: mediiiin-
denrfty lownhou!^ do not in many cities. As a resuh, shop-
pin* ccsisrs and sdioois are ^wrtchasged. Residents pre
dominantly work ebewhot. 

Under the sponsorship of the Federal eovanment. many 
t m o m of doUars havr bceo spent to improve public transit. 
In the ^gfvgMi^ i u » eifuit u a s be^ tneuecuve. rwsi of t h e 
money nas oecn spent ior ousts tnat connnue to give secona-
dass s e r v i c e at in^equ^nt i n t e r v a l s . This s e r v i c e is A c c m C f l b l e 
oi^y to those who have little or no clnnce. Hie buiions of 
dollars spent for heavy rail systems In San Francisco, Wash-
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close to their homes to go to for short breaks during the working 
day. And they will want to go into the office at least occasionally, 
if only to have some sense of personal involvement with their 
asmpanies and co-workers. 

Corporate decentralization and teleconunutmg only work at 
present to the beneftt of a small n u m b c f of itifonnation workers. 
For most workers, the new technologies are much more threaten
ing than beneficial. For blue-collar workers, corporate decentral
ization oftai means an effort to escape unions by fleeing to the 
Third W o r l d or the U.S. Sun Belt. Hectrotechnology today actu
ally aids versions of corporate decentralization that are intended 
largely as "divide and conquer" strategies. And, of course, elec
trotechnology is a central part of the automation that is now 
eliminating the jobs on which millions of people depend. 

F e w n e w high-tech jobs are Hkely to go to those displaced from 

older jobs. This means that many good workers with years of ex
perience and a strong record of following society's rul^ will be 
permanenUy out of work unless some action is taken to help 
them. So far there has been very little effort put into retraining in 
the United States. Government policy has been simply to encour
age relocation, e v m though this tears apart established commu
nities, puts a strain on families, and may often send migrants to 
areas unprepared to absorb them. 

Electrotechnology is also producing a new group of "victims 
of progress." These are older people who have difficulty adapt
ing to the new technology. Those still in school are in the best 
position to pick up relevant skills. Those in the early stages of 
careers are likely to be taught new skills on the job or to have dme 
to gain back any investment in educational efforts of their own. 
And it appears that younger people leam the basic skills of the 

ington, D.C, Atlaata, Baltimore, and Miami have done little 
for the traveling public. At best they »ώώΓ> less than 10 pcr-
cesit of the p ^ hour trips. In spite of advances in coiUrol and 
commiinicatiftas. iiiday'a h™wy « « ^ Λ Λ Ι : ^ « ^ « ^ vrr'hrf 
thai is Ktde better than th«t provkled by I91l0^t«ge subways. 

We have beoo>me so desDerate for an acceptab^ solutkm to 
this transii problem that w e h a v e coined a s s r ^ r-J5n:c, '"ight 
raw," for the oiii^e^ith-century sUTcetcai. Institutional solu
tions have not wrked bet^use the travdkr's iweds are in-
dividual. Furthermore the average citizen wants to use his or 
h e r automobile and is not easy to dissuade. Federal capitd 
and operating subsidies have not c h f i s ^ tl^ second-class im
age of pubUc tnsn^ service. In fact. Federal involveoj^ has 
so escalated the cost of transit that j^>od service now may be 
beyond our resch. 

Is there no solution? Certainly there is not an fthvinus oiie; 
however, i beSieve that t h m can be a solution if we are willing 
to abandon our rotnaace with the automobOe and take objec
tive views of our trax2i^onatk»i jSObleim. First, we must 
i d c ; ; ^ ' ; π Γ ν ^ i K ^ . 
(k^Q«:k>n, and a desired d^arture or arrival time. The 
ti wspuiϊάνινηϊ TLMMJ^ Oi* U J C V M V S w;su spciVv ή ix φ muai scitc; li in 
Its cntiiety. A high-5p«I trip segmcs: is of no vahte if co«-
nc($ki^ services are alow, inconveniem» and filkd with delays. 

Next, we must iiu»a&do& our quest for a imiverssi sQhitk>n. 
Unfoftunatciy, many new ccacqpts are designed to be auto
mobile k)ok*dikc8, n<H to Kse?? tm^oyntsu^n needs. Whfi 
works in Ihe dty center wul noi work in the suburbs. The 

di2;nic;;d^;ica of high-dcnmy tnsnsportation ser
vices are different from low-d^u^ty on^. This meens i r m ^ -

ere n e c u o u icv some mps. h these tiansiers ere convesi-
em end do not introduce delays, they will be acceptable to 
most travelers. 

Oius, the solution to urban transportation needs may be a 
0^ of c u m p i ^ m t M s y , carefully oo(»dinatcd servkes. This in 
turn pomts to a nesd for bighHituality communications. 

. 5 k,w-d«^iy arssi, w b a n Χ٤ζ^ « c b ^ 5«veu b y euto-

uie requi^ie a ^ b ^ of t r ^ v d ^ T v l t h o u i o ccc^l iBg the 
c a n a c k i e j t rtf downtoiwa siresiS; p r r r v i 4 « d t h ^ « ί Κ ί euto-
mobOe interference. fStigapore has effectively bsumed atxto-
mob]k» from hs eefitnui business district, so that more efH-
cks* h ^ v o l i s ^ t r^p i in sicde? c i s bz ussd. Mors 
nffd thf c e « « ^ to i a ^ «i€h d^dshfe steps. 

Inienaediaiedenfity areas n&ftd intfirmediaii* ιη1ι*ι£ηη&^ 
pedmps even good bus service. None of these transit sohitions 

T^Zi^ "^ithOvi pcnv^ie^'o, Ϊ Η Μ b v f u f ^ wc veui o a k pc(7{He t o 
a b a o ^ their automobiks in favor of public transportation, 
we rotm be able to nm the vast majority of urbaa trips in a 

timely, efficim, and economical manner. This includes both 
work and nonwork trips in most parts of an urban area. 

As has been so a m j ^ demonstrated, today's transit sohi-

ogy—not rehashed ideas that -^cr« psieaicd before the turn of 
the century nor reworked transportation systems that were 
cicynnnnri for Ve?y d i f f e ^ n t Ufb*!! SlniCtUTC?, V>aw VIAA 

technical successes in the past but not operational successes, 
because we have faiied to understftwl fuily the problems we 
were trying to soWc. For examine, die Oovcrament. through 
the Urban Mass Thmsportation Admirtistraiion (UMTA), 
part of the U.S. Deparanoit of TVansportaiion, spent $150 
mfllion to buiW an automated car system in Morgantown, W. 
Va., 1» a demonstr&tbn project. The syi^ms, which smds un-
nmsed cars aloiss · guiii^r/ tc dcstirisdons sekcted by the 
pssse^vgcr^ is £ tvMuu^ siux̂ ciû  bm it provkies only msr-
ginally better ser/ice than the 16 buses Uiat it replacsd. 

The Ji^anee and FlTexKti have successfully installed similar 
sy^ems to serve medhun travel densities in new urban devel
opments, m the United States^ automated monorail systems 
have been successful only at airports and amuseasent parks. 

UrriTA"» wwmuwn pcoiHe-mover program was aban^ 
doned for finsndal rea?!ons, but it really failed because no dty 
was willing to completdy rctWnk circulsiwn patterns i n its 
cemral busixisss distrkt. 

we havT? taikea and wrmen much about a e c t r i c v c n i \ ; i e 9 , 
tris-reniss! vdtidss. duitl^-isdc vchkrks, and other t^ihnical 
and openid(»i«l oonceptt that may be wimble of saving low-
density areas. However, most promoters of electric vdiicles 
are looking for high speed and bns endurance, ^rucu are not 
tttf̂ csssary ror circu!*t iOG irt inisiiesf and r?«dfrrtiftj areas. The 
UMTA's vast Service and Methods Demonstration Program 
has focused on costly concepts that provide limited service im
provements. Few have been continued beyond the period of 
Feikral rapport. 

It can be argued that perhaps Preside! Ronaid Reagan has 
uom us a favor by l a r t ^ dismantling tize UMTA pro^rain. 

PCutiCw v0U«S|^ w wBomi iQ jrecogwc ihs the auiomoiTUe is 
noi the unlyersal soIutk>n to o\sr transportation needs. Its uss 
Γ4»ι and mm be restricted. 

Coroj^emesnary servkes must be created that cm accom-
uSOdsSe « grSŜ  V S T i E i y OT w r i p a pTvuipily, c i n v i e i i i i y , a n d 

oomfo:t:U>ly. Travders must have access so good, reliable 
inforauiii^m about schcduks, expected srrivsl times, and pas
senger loads. Shdters ond other assenities should be provid-
cu, mm s i m p t o fare sdsemes should be available. New guide-
ways, btiHt ai imn^i9e cost̂  are net ne^bd. Existing streets 
can support birge volumes of traffic in shared vehicles. φ 
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c?y fmn o^4<uiftkmed îdueiHea towns w ^ a fsî ^ 
whistle ̂  tĥ  p s s s ^ of d tmin ίτ٨φ٨ ten emyone the 
i k m . In thosd ooni^rmmH^ and e v e n mom In fi&rll^ ar. 
tlssn rural c o f t H m m t t u ^ , peopia shared a mythm of 
Ufa 

Imikmriaf BevoKitkm, nedumi c y e ^ and 
s o c ^ cu^O?n det^iynln^ ^on^uu^^. H\ i^avy tf̂ Kĵ nry, 

wm^sm ^ a fit̂ on̂  to 8 t ^ ^ atop at th9 
for feasors mŝ  do not to office woikera. m 
faciory cr commi«iftles, resktefits snared the 
agmanccnnit f inna,«^ sknHar daily ssusafmal cycJfi& 
In the t N i u t s r h e S ^ H I far4Hif̂ g c % th^ are now erow-
in ,̂ there ia a QTSfiner de$»ro9rude t ^ 
tef^^horm, deify celer^dam, end mnputi^ to coordinate 
t^StSCnS iHsriiS-, Ϊ Ϊ Κ Η ? ~ Τ · Ϊ»~Π0?Ϊ5 ? W V 3 W ΓΤϊίΐϊίϊΗ^^ w7 

d i f f o r s n t rhythms, snd ô ôpS;̂  r n u s t isHe Qrest c a r e net to 
b i m p Into one anothsf or fail to c o n n e c t with their part-
nere. —C.C 

c o m p u t e r a g e m o r e a .u ick iy a n d e a s i l y t h a n t h e i r e l d e r s . 
H o w e v e r , t h e r e is n o i n t r i n s i c r e ^ n w h y t h o s e s e c t i o n s o f t h e 

p o p u l a t i o n w h o s e sk i l ls b e c o m e o u t m o d e d m u s t b e m a d e t o b e a r 
t h e cost o f a t r a n s i t i o n that c o u l d b e n e f i t m a n y o t h e r s . T h e s o l u 
t i o n is a n i n v e s t m e n t p o l i c y a i m e d at f u l l e m p l o y m e n t a n d i m 
p r o v e d q u a l i t y o f w o r k U f e . M u c h o f th is w i l l h a v e t o t a k e p l a c e 
w i i h i n t h e c o n v e n t i o n a l f r a m e w o r k o f t h e c o r p o r a t e o r g a n i z a 
t i o n . B u t s o m e j o b s c o u l d be c r e a i e d t h r o u g h i n v e s t m e n t b y l o c a l 
c o m m u n i t i e s . 

C o n s i d e r t h r e e a reas w h e r e n e e d s a r e a c u t e a n d w h e r e m u c h 
w o r k c o u l d be o r g a n i z e d t h r o u g h l o c a l , o f t e n d i r e c t , r e l a t i o n 
s h i p s . J o b s c o u i d be c r e m c d i n : ( 1 ) d e c e n i r a l i z e d c o m m o d i t y p r o 
d u c t i o n ( s u c h as v e g e t a b l e g a r d e n i n g ) ; ( 2 ) r e b u i l d i n g t h e 
c o u n t r y ' s i n f r a s t r u c t u r e ( s u c h as r o a d s ) ; a n d (3) h u m a n s e r v i c e s 
( s u c h as c a r e f o r t h e g r o w i n g e l d e r l y j x ) p u l a t i o n ) . N o n e o f t h e s e 
is a h i g h t e c h i n d u 5 t r > * , ye t e a c h o f f e r s scnr .c th ing d e s i r a b l e . T h e 
r o l e o f h i g h t e c h n o l o g y hes p a r t l y i n f r e e i n g p e o p l e t o s e r v e t h e s e 
o t h e r n e e d s , but t h i s r e q u i r e a c o n s c i o u s , a n d i n m a n y c ^ s e s 
p u b l i c , i n v e s t m a i t . 

A t t h e s a m e t i m e , t h e i n c r e a s e d p r o d u a i v i t y tha t e l e c t r o t e c h 
n o l o g y is b r i n g i n g m i g h t e n c o u r a g e s o c i e t y t o c h o o s e q u a l i t y o f 
h u m a n r e l a t i o n s o v e r cost r e d u c t i o n s . E f f i c i e n c y is n o t t h e o n l y 
i m p o r t a n t soc ia l g o a l . P e r h a p s s o m e l e c h n o i o g i c a i i n n o v a t i o n s 
w i l l s e r v e b o t h e c o n o m i c e f f i c i e n c y a n d t h e q u a l i t y o f s o c i a l r e l a 
t i o n s . F o r e x a m p l e , s o c i e t y m i g h t t a k e a d v a n t a g e o f t e l e c o m m u 
n i c a t i o n s t e c h n o l o g y t o r e d u c e t h e f r e q u e n c y o f p e r s o n n e l t r a n s 
fers a n d i o s l r e n g t h e n p e o p i c i n i « : g f a i i o i i i r n o i o v a l c u m n i u n i -
I ies β ν imnrnvino the i?fficiency o f n e t w o r k s o f indirect r e l a t i o n 
s h i p s , m o r e o f p e o p l e ' s t i m e a n d e n e r g y m i g h t b e f r e e d f o r t h e 
d i r e c t , p e r s o n a l r e l a t i o n s h i p s tha t w e m o s t v a l u e a n d n e e d . 

A chance for Utopian living 
O n e o f t h e m o s t p o s i t i v e p r o s p e c t s tha t e l e c t r o t e c h n o l o g y o f -

(CTS is a m u c h g r e a t e r d e g r e e o f c h o i c e i n g e o g r a p h i c a l d i s t r i b u 
t i o n o f t h e p K j p u l a i i o n . t h e types o f r e s i d e n t i a l c o m m u n i t i e s tha t 
a r e b u i l t , a n d t h e c h a r a c t e r i s t i c s o f w o r k p laces . F o r e x a m p l e , 
s o m e p e o p l e g r e a t l y p r e f e r u r b a n l i f e , w i t h its b u s t l e o f a a i v i t y . 
d i v e r s i t y o f s t i m u l i , a n d rich v a r i e t y o f r e s i d e n t s . O t h e r s find t h e 
c o n c s - t r a - k - n o f p ^ p l e o p p r e s s i v e a n d p r e f e r ί ο b e i n m o r e 
p e a c e f u l s u r r o u n d i n g s , c l o s e r t o n a t u r e . T h e n e w t e l e c o m m u n i 
c a t i o n s s y s t e m s c a n h e l p s a t i s f y b o t h g r o u p s . 

T h e g r e a t S w i s s d e s i g n e r L e C o r b u s i e r i m a g i n e d a * * r a d i a n i 
c i t y ' * o f t h e f u t u r e w h e r e l i f e w o u l d r e v o l v e a r o u n d e n o r m o u s 
s k y s c r a p e r s w i t h i n w h i c h a l l a c t i v i t i e s w o u l d be c o o r d i n a t e d b y 
c o n s t a n t c o m m u n i c a t i o n — m u c h l i k e t o d a y ' s * * w i r e d " o f f i c e 
b u i l d i n g s , b u t i n c o r p o r a t i n g r e s i d e n c e s as w e l l . B e t w e e n t h e s e 
g i a n t s t r u c t u r e s , t h e r e w o u l d be o p e n spaces f o r f a r m i n g u s e o r 

p a r k s . A s i n g l e r a d i a n t c i t y m i g h t s t r e t c h a c r o s s E i U O p e . 
B y c o n u r a s t , t h e U . S . a r c h i t e c t F r a n k U o y d W r i g h t w a n t e d t o 

d e c e n t r a l i z e s o c i e t y , a b o l i s h i n g e v e n e x i s t i n g c i t ies i n f a v o r o f a 
* * b r o a d - a c r e c i t y , " i n w h i c h l o w - d e n s i t y r ^ d e n t i a l d e v e l o p m e n t 
w o u l d s p r e a d f a r a n d w i d e . H e e n v i s i o n e d i n d i v i d u a l s a n d f a m i 
l ies h a v i n g a m a x i m u m o f i u d e p e n d e n c e i n a s o r t o f J e f f e r s c n i a n 
d e m o c r a c y . T h e k e y , Wright n o t e d , w a s t h e d e v e l o p m e n t o f 
s p a c e - t r a n s c e n d i n g t e c h n o l o g i e s — c o m m u n i c a t i o n s r a t h e r t h a n 
t r a n s p o r t a t i o n . 

N o t e that e a c h o f t h e s e c o n t r a s t i n g U t o p i a s d e p e n d s o n e l e c U O -
t e c h n o b g y . A n d n o t e t h a t e a c h m i g h t b e a t t r a c t i v e o r o p p r e s s i v e . 
W r i g h t ' s i m a g e o f b u c o l i c i s o l a t i o n s e e m s t o c o m e c l o s e r t o c u r -
rent d i r e c t i o n s o f c o n s u m e r c h o i c e i n h o u s i n g a n d p o p u l a t i o n 
r e d i s t r i b u t i o n . V i r t u a l l y a l l n e t p o p u l a t i o n g r o w t h i n t h e U n i t e d 
States d u r i n g t h e 1970s t o o k p l a c e o n t h e f r i n g e o f c e n t r a l c i t i es , 
i n b r o a d i y s u r b u r b a n d e v e l o p m e n t s . A t t h e s a m e t i m e , s i g n i i l -
c a n t p o p u l a t i o n s o f y o u n g p r o f e s s i o n a l s a n d o t h e r r e l a t i v e l y 
w c i i - o i i p e o p i c n a v e c i i o s e n t o move i n t o c e n t r a l c i t ies . F o r t h e m , 
urban life is n o t a necess i ty i m p o s e d b y e m p l o y m e n t s o m u c h as a 
c o n s u m e r g C K K i , f o r w h i c h t h e y o f t e n p a y h i g h p r i c e s . T h e 
* * g o o d " s c e n a r i o f o r e l e a r o t e c h n o l o g y i n c o m m u n i t y d e v e l o p 
m e n t is n o t e i t h e r o f these p o s s i b i l i t i e s , b u t t h e c h o i c e b e t w e e n 
them. 

The problem of poverty amid plenty 
There is sii l l the q u ^ t i o n o f economic d e m o c r a c y . T h e U t o p i a n 

v i s i o n s o f b o t h W r i g h t a n d L e C o r b u s i e r a s s u m e t h a t e v e r y c i t i 
z e n has a p r o d u c t i v e p l a c e i n t h e e c o n o m y . T h e U n i t e d S t a t e s , 
G r e a t B r i t a i n , a n d , t o lesser d e g r e e s , o t h e r a d v a n c e d i n d u s t r i a l 
societ ies a r e r a p i d l y d e v e l o p i n g * * i m d e r c l a s s e s " p e r m a n e n t l y e x 
c l u d e d f r o m v i a b l e , l ega l e c o n o m i c p a r t i c i p a t i o n ( o t h e r i n d u s 
t r i a l c o u n t r i e s a v o i d t h i s p r o b l e m b y r e s t r i c t i n g i m m i g r a t i o n 
s e v e r e l y a n d b y r e l y i n g o n " g u e s t " w o r k e r s f r o m t h e T h i r d 
W o r l d ) . T h e s e g r o u p i n g s o f p o o r l y e d u c a t e d , g e n e r a l l y u n e m 
p l o y e d , o f t e n e t h n i c a l l y d i s t i n c t p e o p l e — n o t the w o r k i n g 
c l a s s — a r e w h a t G e o r g e O r w e l l h a d i n m i n d w h e n h e w r o t e o f t h e 
m a s s o f * * p r o l e s " i n h i s n o v e l 1984. 

T o l e r a t i o n o f t h e g r o w t h o f s u c h g r o u p s is i n h u m a n e a n d u n 
c i v i l . E x c l u d e d b y s o c i e t y , t h e y b e c o m e a n i m p o r t a n t c a u s e o f 
c r i m e a n d a d r a i n o n t h e p u b l i c t r e a s u r y . Y e t e l e c t r o t e c h n o l o g y is 
removing these people further f r o m economic a n d political c i t i 
z e n s h i p . O f t e n i l l i t e ra te , t h e y h a v e l i t t le c h a n c e o f b e c o m i n g 
* * c o m p u t e r - l i t e r a t e . " U n e m p l o y e d i n a m a r g i n a l l y a u t o m a t e d 
s o c i e t y , t h e y c a n h a r d l y e x p e c t t o s h a r e i n t h e b o u n t y o f a m o r e 
a u t o m a t e d f u t u r e . 

i h e Utopian v i s i o n s a p p l y a l m o s t e n t i r e l y t o t h e a d v a n c e d 
i n d u s t r i a l c o u n t r i e s . P e r h a p s a few c o u n t r i e s o n t h e p e r i p h e r y o f 
the i n d u s t r i a l s y r i c m w i l l r e a c h the center, but the vas t m a j o r i t y 
o f t h e world's p e o p l e will l i v e i n g r i n d i n g p o v e r t y e v e n as t h e rich 
societ ies ϋ ύ ί ί ϋ i h e ' r & d i o i i i ' * " u i U i i U - a C i c " City. This u i S p a T i t y 
is 3 i h r c E t t o the d r e s i n s o f t h e r i c h soc ie i i es zr»d s l s c p resen ts a 
m o r a l o b l i g a t i o n tha t t h e y f a c e . So f a r , e v e r y s i g n is t h a t e l e c t r o 
t e c h n o l o g y w i l l e x a c e r b a t e r a t h e r t h a n a l l e v i a t e t h e g a p b e t w e e n 
r i c h a n d p o o r . 

A u t o m a t i o n r e d u c e s t h e n e e d o f m a n u f a c t u r e r s t o seek 
c h e a p e r l a b o r a b r o a d . E d u c a t i o n a l f a c i l h i e s i n t h e p o o r e r c o u n 
t r i e s a r e fighting a n u n c e r t a i n s t r u g g l e a g a i n s t i l l i t e r a c y ; t h o u g h 
c o m p u t e r s m i g h t h e l p t h e m , t h e y l a c k the f u n d s f o r o r d i n a r y 
p a p e r a n d p e n c i l s . A m b i t i o u s h i g h - t e c h d e v e l o p m e n t p l a n s r o u 
t i n e l y f a i l . T h e S u d a n , f o r e x a m p l e , s p e n t $30 m i l l i o n t o d e v e l o p 
a satel l i te c o m m u n i c a t i o n s s y s t e m , b u t it l a c k s t e l e v i s i o n sets t o 
r e c e i v e t h e b r o a d c a s t s , p o w e r to r u n t h e m , a n d e n g i n e e r s a n d 
t e c h n i c i a n s t o r e p a i r t h e e q u i p m e n t . T h e c o u n t r y , t h e la rgest i n 
A f r i c a , h a s o n l y t w o p a v e d i n t e r c i t y r o a d s . 

T h e rea l n ^ a t i v e s c e n a r i o is n o t w h a t w i l l h a p p e n i n t h e 
U n i t e d S t a t e s , W e s t G e r m a n y , o r J a p a n . I t i s h o w d isas te r i n t h e 
rest o f t h e w o r l d m i g h t o v e r w h e l m a n y p r o g r e s s t h a t t h e a d 
v a n c e d n a t i o n s m a k e . A n d t h e r e a l p o s i d v e s c e n a r i o i s t h a t t h e 
a d v a n c e d i n d u s t r i a l c o u n t r i e s c a n use p a r t o f t h e i r p r o s p e r i t y t o 
e x t e n d o p p o r t u n i t y t o t h e r es t o f t h e w o r l d . φ 


