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The c e n t r a l p r o b l e m i n t h i s t h e s i s i s t h e s t u d y o f t h e 

e f f e c t an o r g a n i z a t i o n o b j e c t i v e has f o r m a n a g e r i a l c o n t r o l . 

We have h y p o t h e s i z e d : l ) t o t h e e x t e n t t h a t an o b j e c t i v e i s 

p o s s i b l e , w o r k a b l e , and o p e r a t i o n a l , t h a t i s , f e a s i b l e , i t 

w i l l more p r o b a b l y be a c c e p t e d by r e l e v a n t o r g a n i z a t i o n mem­

b e r s ; and 2 ) t o t h e e x t e n t t h a t an o b j e c t i v e i s f e a s i b l e arid 

a c c e p t e d by r e l e v a n t o r g a n i z a t i o n members, i t i s p r o b a b l e 

t h a t t h e i n i t i a t i n g group w i l l assume c o n t r o l o v e r i t s d i r ­

e c t i o n . The n o t i o n of o r g a n i z a t i o n a l a c c e p t a n c e h o l d s s p e c ­

i a l problems.. The i n i t i a t i n g group i n g a i n i n g a c c e p t a n c e 

f r o m o t h e r o r g a n i z a t i o n a l members u s u a l l y must s a c r i f i c e 

some of i t s c o n t r o l o v e r t h e f o r m u l a t i o n and/or i m p l e m e n t a ­

t i o n o f i t s p r o p o s e d o b j e c t i v e . T h i s i n t r o d u c e s t h e c o n c e p t 

of b a r g a i n i n g as a g o a l - s e t t i n g d e v i c e . 

VJe have a t t e m p t e d t o t e s t t h e s e p r o p o s i t i o n s u s i n g 

m a i n l y i n t e r v i e w d a t a c o l l e c t e d i n a l a r g e and d i v e r s i f i e d 

s t e e l t u b e m a n u f a c t u r i n g o p e r a t i o n . The c e n t r a l management 

group of t h i s v a s t c o n c e r n t e n y e a r s ago i n t r o d u c e d a r e ­

s e a r c h p r o j e c t i n t o " g e t t i n g i n v o l v e d i n t h e use o f com­

p u t e r s " . Development of t h i s i m p r e c i s e o r g a n i z a t i o n o b j e c t ­

i v e has p r o g r e s s e d t o t h e p o i n t where t h e f i r m has now com­

m i t t e d i t s e l f t o a t h i r d g e n e r a t i o n " r e a l - t i m e " computer f o r 

t h e p u r p o s e s of a c h i e v i n g i n t e g r a t e d d a t a p r o c e s s i n g through-



out t h e f o u r t e e n companies i n v o l v e d i n t h e m a n u f a c t u r i n g 

complex, and t h e e v e n t u a l e s t a b l i s h m e n t o f a c e n t r a l l y 

a d m i n i s t e r e d i n t e g r a t e d c o n t r o l system. There a r e t h r e e 

major groups i n v o l v e d i n t h e computer a p p l i c a t i o n - an i n d i " 

i d u a l l y o r g a n i z e d computer u n i t , t h e c e n t r a l c o o r d i n a t i n g 

a d m i n i s t r a t i v e body, and t h e companies. 

We have a n a l y s e d t h e d a t a r e l a t i n g t o t h i s o r g a n i z a ­

t i o n a l o b j e c t i v e w i t h t h e h e l p o f a c y c l i c model t h a t we 

d e v i s e d . D u r i n g t h e development o f an o b j e c t i v e , v a r i o u s 

p r o c e s s e s o c c u r . These a r e : 1) s e a r c h - t h e p r o c e s s o f 

l o o k i n g f o r a l t e r n a t i v e c o u r s e s o f a c t i o n , t h e i r c o n s e ­

quences, and a t t e m p t i n g t o a r r i v e a t a " s a t i s f a c t o r y " c o n ­

c l u s i o n ; 2 C o n s o l i d a t i o n - t h e p r o c e s s whereby a p r o p o s e d 

o b j e c t i v e becomes r e l a t i v e l y s t a b i l i z e d and f o r m a l i z e d as a 

r e s u l t o f i n t e r e s t group and s u b g o a l f o r m a t i o n ; and, 

3 ) c o n f l i c t / c h a n g e o r c h a n g e / c o n f l i c t - t h e p r o c e s s whereby 

t h e b a l a n c e o f c o s t s and b e n e f i t s i s d i s r u p t e d such t h a t 

c o n f l i c t o c c u r s and change i s i m p l i e d , o r , t h e p r o c e s s 

where i n t e r n a l o r e x t e r n a l e v e n t s cause change i n t h e e s t a b 

l i s h e d r e l a t i o n s h i p s s u f f i c i e n t t o i n c u r c o n f l i c t . Because 

we b e l i e v e t h e s e p r o c e s s e s t o be r e c u r r i n g , we have used 

t h i s c y c l i c model as a means t o d e s c r i b e and e x p l a i n t h e 

development o f t h e o r g a n i z a t i o n o b j e c t i v e . 

The f i n d i n g s of our r e s e a r c h t e n d t o c o r r o b o r a t e our 

h y p o t h e s e s . F o l l o w i n g a r e some of our main c o n c l u s i o n s : 
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l ) t h e s e a r c h p r o c e s s becomes more f o c u s e d and w e l l d e f i n e d 

as t h e o b j e c t i v e d e v e l o p s t h r o u g h s u c c e s s i v e c y c l e s ; 2)the 

" p e r c e i v e d " w o r k a b i l i t y o f an o b j e c t i v e p r e s e n t s as g r e a t a 

p r e s s u r e f o r a c c e p t a n c e as does i t s " a c t u a l " w o r k a b i l i t y ; 

3 ) i n t e r e s t group and s u b g o a l f o r m a t i o n c a u s e d by s p e c i a l i ­

z a t i o n o f f u n c t i o n t e n d t o c r e a t e d i f f i c u l t i e s i n communi­

c a t i o n and t h u s endanger a " s u c c e s s f u l " i m p l e m e n t a t i o n o f 

t h e o b j e c t i v e ; 4)the p r o c e s s o f b a r g a i n i n g i n c r e a s e s i n 

c o n f l i c t and change s i t u a t i o n s ; 5 ) c o n f l i c t a c t s as b o t h a 

c o n t r o l o v e r and a s t i m u l a t o r o f change; and, 6)the t i g h t e r 

t h e d e s i r e d c o n t r o l , t h e more p r e c i s e must be t h e o b j e c t i v e 
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I . I n t r o d u c t i o n 

T h i s i s a case s t u d y o f a s t e e l tube m a n u f a c t u r i n g 

d i v i s i o n o f a l a r g e i n t e r n a t i o n a l h o l d i n g company. Our 

pu r p o s e i s t o e x p l a i n how an o r g a n i z a t i o n a l o b j e c t i v e 

d e v e l o p s and what r a m i f i c a t i o n s t h i s development has f o r 

management c o n t r o l . We have a c c o m p l i s h e d t h i s p u r p o s e 

by a n a l y s i n g t h i s c o r p o r a t i o n ' s i n i t i a l d e c i s i o n t o "get 

i n v o l v e d i n t h e use o f c o m p u t e r s " , t h r o u g h a p e r i o d o f 

t e n y e a r s t o i t s l a t e s t s p e c i f i e d o b j e c t i v e t o " a t t a i n 

i n t e g r a t e d d a t a p r o c e s s i n g t h r o u g h o u t t h e s t e e l tube 

d i v i s i o n " . 

The bases f o r t h i s s t u d y a r e two. On t h e one hand, 

t h e Chairman o f t h e c o r p o r a t i o n , v e r y much aware t h a t h i s 

v a s t o r g a n i z a t i o n was i n a s t a t e of r a p i d change, was 

k e e n l y i n t e r e s t e d i n t h e p r o s p e c t of i n d e p e n d e n t , u n b i a s e d , 

s o c i a l s c i e n c e r e s e a r c h i n t o some o f t h e problems t h a t h i s 

managers were u n d o u b t e d l y c o n f r o n t i n g . On t h e o t h e r hand, 

t h i s f i r m p r e s e n t e d some e x c i t i n g p o s s i b i l i t i e s f o r t h e 

s o c i o l o g i c a l s t u d y o f an o r g a n i z a t i o n as a c o n t r o l system. 

R e s e a r c h had a l r e a d y p r o g r e s s e d t o t h e s t a g e where i t was 

i m p e r a t i v e t o t e s t some p r o p o s i t i o n s i n o r d e r t h a t sub­

sequent i n v e s t i g a t i o n o f m a n a g e r i a l c o n t r o l might c o n t i n u e . 

An e x a m i n a t i o n o f t h e s e two bases s h o u l d r e v e a l b o t h some 

b a c k g r o u n d o f t h i s s t u d y and a j u s t i f i c a t i o n f o r i t s 
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i n c e p t i o n . 

F i r s t , t h e s e n i o r management of t h i s f i r m was f a c e d 

w i t h a d i v e r s i t y t h a t was becoming i n c r e a s i n g l y d i f f i c u l t 

t o e v a l u a t e . 'The s t e e l t u b e d i v i s i o n c o n s i s t s o f f o u r t e e n 

companies o r g a n i z e d i n t o s i x g roups on a p r o d u c t and p r o c e s s 

b a s i s . These companies r a n g e : i n s i z e f r o m under 100 

employees t o o v e r 3?500; i n t e c h n o l o g y f r o m e s s e n t i a l l y 

j o b b i n g p l a n t s t o c o n t i n u o u s t u b e p r o d u c t i o n o p e r a t i o n s ; 

i n p r o d u c t s f r o m hypodermic n e e d l e t u b i n g t o huge steam 

b o i l e r s ; and i n markets f r o m t h e s i t u a t i o n where ore c u s t ­

omer r e p r e s e n t s n i n e t y p e r c e n t o f t o t a l s a l e s t o t h e c a s e 

where l i t e r a l l y t h o u s a n d s of c u s t o m e r s a c c o u n t f o r t h e s a l e s 

p i c t u r e . To c o m p l i c a t e t h i n g s even f u r t h e r , t h e s e companies 

ar e d i s p e r s e d r a t h e r w i d e l y g e o g r a p h i c a l l y , a l t h o u g h t h e r e 

i s a c o n c e n t r a t i o n o f them i n one i n d u s t r i a l a r e a . 

A number o f o t h e r f e a t u r e s are a l s o s i g n i f i c a n t . The 

c h a i r m a n s h i p o f t h i s c o r p o r a t i o n r e c e n t l y changed hands. 

The new man, t o g e t h e r w i t h h i s e x e c u t i v e c o mmittee, i s 

i n t e n s e l y c o m m i t t e d t o t h e c o n c e p t o f p l a n n i n g and i s 

e x t r e m e l y i n t e r e s t e d i n a l l i n f o r m a t i o n - g e n e r a t i n g t e c h ­

n i q u e s a v a i l a b l e . I n a d d i t i o n , a s l i g h t r e c e s s i o n and 

i n c r e a s e d l o c a l and f o r e i g n c o m p e t i t i o n r e s u l t e d i n demands 

f o r more knowledge and i n f o r m a t i o n on w h i c h t o base de­

c i s i o n s . These t h r e e f a c t o r s - an i n c r e a s i n g d i v e r s i t y i n 

m a n u f a c t u r i n g o p e r a t i o n s , a change i n s e n i o r management 
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p e r s o n n e 1 , and a s l i g h t r e c e s s i o n i n t r a d i n g c o n d i t i o n s -

a l l c o n t r i b u t e d t o w a r d an i n c r e a s i n g p r e o c c u p a t i o n w i t h 

c o n t r o l s y s t e m s . The d e c i s i o n t o p u r c h a s e e l e c t r o n i c d a t a 

p r o c e s s i n g equipment r e p r e s e n t s one o f t h e methods whereby 

t h e s e n i o r management o f t h i s f i r m a t t e m p t e d t o a c h i e v e 

i n t e g r a t e d c o n t r o l . The d e c i s i o n t o endorse s o c i o l o g i c a l 

r e s e a r c h i n t o t h e elements o f m a n a g e r i a l c o n t r o l r e p r e ­

s e n t s one of t h e methods whereby t h i s same management 

group c o u l d a s s e s s t h e e f f e c t s of i t s c o n t r o l a c t i v i t i e s . 

The second r e a s o n f o r t h i s p a r t i c u l a r s t u d y can be 

o u t l i n e d b r i e f l y by r e f e r r i n g t o t h e a c t i v i t y o f t h e 
1 

s o c i a l s c i e n c e r e s e a r c h u n i t headed b y M i s s Joan Woodward. 

R e c e n t l y termed "the t a s k a n a l y s i s a p p r o a c h t o t h e s t u d y 

o f o r g a n i z a t i o n s " , i n v e s t i g a t i o n o r i g i n a l l y began about t e n 

y e a r s ago w i t h t h e s t u d y o f 100 m a n u f a c t u r i n g f i r m s l o c a t e d 
2 

i n t h e s o u t h o f E n g l a n d . These i n v e s t i g a t i o n s r e v e a l e d 

t h a t f i r m s a re o r g a n i z e d i n r e l a t i o n t o a m u l t i - d i m e n s i o n a l 

s c a l e o f t e c h n o l o g y . I t was l a t e r d e t e r m i n e d t h a t t h e 

m i d d l e range o f t e c h n o l o g y , t h a t i s , l a r g e b a t c h and a s ­

s e m b l y - l i n e p r o d u c t i o n , h e l d s p e c i a l p r o b l e m s . U n l i k e 

t h e s i t u a t i o n s i n u n i t and s m a l l b a t c h p r o d u c t i o n on t h e 

one hand, and c o n t i n u o u s p r o c e s s p r o d u c t i o n on t h e o t h e r , 

p r o d u c t i o n o b j e c t i v e s cannot be i n c o r p o r a t e d t h r o u g h work 
e x p e r i e n c e , and so a s e p a r a t e c o n t r o l system has t o be 

3 
e s t a b l i s h e d t o ensure t h a t t h e s e o b j e c t i v e s a r e met. 
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The s e p a r a t i o n o f p r o d u c t i o n admin­
i s t r a t i o n f r o m p r o d u c t i o n o p e r a t i o n s , 
t h e r a t i o n a l i s a t i o n and p r e s c r i p t i o n 
o f p r o d u c t i o n methods and t h e c o n t ­
i n u o u s a t t e m p t s t o push back t h e phy­
s i c a l l i m i t a t i o n s o f p r o d u c t i o n r e s u l t 
i n t h e emergence of a c o n t r o l s ystem 
t h a t depends i n p a r t on t h e p h y s i c a l 
work f l o w and i n p a r t on t o p management 
p o l i c y . The degree of p r e c i s i o n w i t h 
w h i c h s t a n d a r d s a r e s e t , t h e system 
u s e d t o g e n e r a t e and e v a l u a t e c o n t r o l 
i n f o r m a t i o n and even t h e e x p l i c i t n e s s 
w i t h w h i c h o b j e c t i v e s and p l a n s a r e 
d e f i n e d , are r e l a t e d t o m a n a g e r i a l 
p o l i c y r a t h e r t h a n t o t e c h n o l o g i c a l 
l i m i t a t i o n s and c o n s t r a i n t s . 4 

The above c o n c l u s i o n has r e s u l t e d i n i n t e n s i v e r e s e a r c h 

f o c u s e d on t h e so c a l l e d m i d d l e range o f t e c h n o l o g y . A new-

emphasis on m a n a g e r i a l c o n t r o l , now i n c l u d e d as y e t a n o t h e r 

d i m e n s i o n o f t e c h n o l o g ; / , has t h u s been f u s e d w i t h t h e 

o r i g i n a l p r o j e c t . C o n s e q u e n t l y , t h e o p p o r t u n i t y t o s t u d y 

t h e f o u r t e e n f i r m s c o m p r i s i n g t h e s t e e l tube d i v i s i o n , a l l 

e x h i b i t i n g l a r g e b a t c h o r mass p r o d u c t i o n c h a r a c t e r i s t i c s , 

was warmly welcomed by t h e r e s e a r c h u n i t . 

I n i t i a l l y , M i s s Woodward c o n d u c t e d an i n v e s t i g a t i o n 

o f a l l s i x d i v i s i o n s c o n t a i n e d w i t h i n t h i s c o r p o r a t i o n . 
5 

She c o n c l u d e d i n h e r f i r s t r e p o r t t h a t subsequent r e s e a r c h 

w ould be more f r u i t f u l i f l i m i t e d t o t h e l a r g e s t and most 

complex of t h e m a n u f a c t u r i n g d i v i s i o n s ( i . e . , s t e e l t u b e s ) , 

and t h e companies w i t h i n t h i s d i v i s i o n were t r e a t e d as an 

i n t e g r a t e d s ystem of r e s o u r c e s , t h e d i s t r i b u t i o n o f w h i c h 

would have t o be d e t e r m i n e d by f u r t h e r i n v e s t i g a t i o n . 



6 
A second s t u d y was l a u n c h e d on t h i s b a s i s . I t c o n ­

c l u d e d t h a t i n o r d e r t o be c o m p a t i b l e w i t h t h e e v e n t u a l 

e s t a b l i s h m e n t o f a s i n g l e c o n t r o l system t o w h i c h s e n i o r 

d i v i s i o n a l management was com m i t t e d , "the o b j e c t i v e s o f 

t h e d i v i s i o n needed t o be made more e x p l i c i t and commun-
7 

i c a t e d more e f f e c t i v e l y t o t h e companies". 

These s t u d i e s , i n t u r n , have l e t t o t h e s u b j e c t f o r 

i n q u i r y i n t h i s t h e s i s . The scope o f t h e i n v e s t i g a t i o n i s 

as f o l l o w s . Concerned w i t h i n d u s t r i a l o r g a n i z a t i o n i n 

l a r g e b a t c h and mass p r o d u c t i o n o p e r a t i o n s , we have f o c ­

u s e d on m a n a g e r i a l c o n t r o l as a s i g n i f i c a n t and i d e n t i f y ­

i n g c h a r a c t e r i s t i c o f t h i s t y p e o f t e c h n o l o g y . C e n t r a l t o 

any p r o b l e m o f c o n t r o l i s t h e n o t i o n o f o b j e c t i v e s , f o r 

one can c o n t r o l o n l y i n r e l a t i o n t o some s o r t o f s t a n d a r d 

o r g o a l . C o n s e q u e n t l y , we have chosen t o s t u d y t h e d e v e l ­

opment o f one, a l b e i t e n compassing, o r g a n i z a t i o n a l o b j e c t ­

i v e and a t t e m p t t o e x p l a i n t h e c o u r s e of i t s development 

i n terms o f m a n a g e r i a l c o n t r o l . By t h i s method, we hope 

t o d e v i s e a s e t o f e x p l a n a t o r y p r o p o s i t i o n s c o n c e r n i n g 

t h e p e r v a s i v e y e t e v a s i v e n o t i o n o f c o n t r o l . 

The two bas e s o f t h i s s t u d y a r e I n a way complement­

ary.. V/e have j u s t s t a t e d how c o n t r o l i n r e l a t i o n t o some 

o b j e c t i v e i s c r u c i a l t o t h e t h e o r e t i c a l e x p l a n a t i o n o f a 

s i g n i f i c a n t a r e a o f o r g a n i z a t i o n a l a c t i v i t y . S i m i l a r l y , 

t h e p r a c t i c a l w o r k i n g s o f o r g a n i z a t i o n a r e v e r y much i n ­

v o l v e d w i t h t h e a s p e c t o f c o n t r o l . I n f a c t , t h e o r g a n i -



z a t i o n a l o b j e c t i v e t h a t we have chosen f o r s t u d y i s t h e 

a c h i e v i n g o f i n t e g r a t e d c o n t r o l . C o n s e q u e n t l y , i t I s 

r e a s o n a b l e t o assume t h a t what i s l e a r n e d i n t h e o r e t i c a l 

endeavor can be a p p l i e d t o p r a c t i c a l p r o b l e m s and v i c e 

v e r s a . 

We w i l l p u r s u e t h i s i n v e s t i g a t i o n w i t h a d e t a i l e d 

e x a m i n a t i o n o f t h e p r o b l e m . We w i l l d e f i n e what an o r g a n ­

i z a t i o n a l o b j e c t i v e i s , how - i t i s f o r m e d , and p r e s e n t a 

c y c l i c model t h a t d e s c r i b e s t h e c o u r s e of i t s development. 

T h i s a n a l y s i s w i l l h i g h l i g h t t h e p r oblems o f c o n t r o l t h a t 

o c c u r as e a r l y as t h e f o r m a t i o n o f o b j e c t i v e s , f o r r a r e l y , 

i f e v e r , do t h e members of an a r b i t r a r i l y d e f i n e d group 

such as "management" a p p r o a c h a p r o b l e m i n t h e same way 

o r o f f e r t h e same methods f o r i t s s o l u t i o n . C o n s e q u e n t l y , 

we s u b s c r i b e t o t h e v i e w of t h e f i r m as a p o l i t i c a l c o -
8 

a l i t i o n . 

Subsequent t o t h e t h e o r e t i c a l p r e s e n t a t i o n o f t h e 

p r o b l e m , we w i l l d e s c r i b e b r i e f l y t h e h i s t o r i c a l and 

s i t u a t i o n a l b a c k g r o u n d of t h e r e s e a r c h s e t t i n g . F o l l o w i n g 

a d i s c u s s i o n o f t h e methods we have used t o c o n d u c t t h i s 

r e s e a r c h , we w i l l a n a l y s e t h e d a t a u s i n g t h e c y c l i c model 

t h a t we p r o p o s e i n t h e t h e o r e t i c a l s e c t i o n . F i n a l l y we 

w i l l p r e s e n t our c o n c l u s i o n s and a t t e m p t t o t i e i n w i t h 

t h e m a i nstream t h a t t h e g r o w i n g l i t e r a t u r e on o r g a n i z a t i o n a l 

t h e o r y i s p r o d u c i n g . 
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I I . T h e o r e t i c a l Framework: The Pr o b l e m f o r R e s e a r c h 

An o r g a n i z a t i o n a l o b j e c t i v e i s a b a r g a i n s t r u c k by 

s e v e r a l o f i t s members on a r e l a t i v e l y c o m p r e hensive l e v e l 
9 

and m a i n t a i n e d l a r g e l y by p r e c e d e n t . A c c o r d i n g t o Simon, 

t h e r e i s a h i e r a r c h y o f o b j e c t i v e s o r b a r g a i n s , "each s t e p 

downward i n t h e h i e r a r c h y c o n s i s t i n g i n an i m p l e m e n t a t i o n 
10 

o f t h e g o a l s s e t f o r t h i n t h e s t e p i m m e d i a t e l y above". 

T h i s n o t i o n i m p l i e s t h a t t h e d e c i s i o n o r g o a l h i e r a r c h y 

i s r o u g h l y p a r a l l e l t o t h e management h i e r a r c h y , t h a t i s , 

t h e upper l e v e l s a r e i n v o l v e d w i t h s u c c e e d i n g l y compre­

h e n s i v e t a s k a r e a s . I n o t h e r words, a l t h o u g h b a r g a i n s 

a r e made on e v e r y o r g a n i z a t i o n a l l e v e l , t h o s e made on t h e 

h i g h e r l e v e l s a f f e c t o r g a n i z a t i o n a l a c t i v i t y i n a more a l l -

e m b r a c i n g manner. I t i s t h e t a s k of management t o r e g u l a t e 

and c o o r d i n a t e t h e s e b a r g a i n s o r g o a l s on a l l o r g a n i z a t i o n a l 

l e v e l s . 
The f u n c t i o n o f management, i n any 
economic u n i t , i s t o c o o r d i n a t e t h e mass 
o f b a r g a i n s so t h a t t h e y equate i n f l o w 
and o u t f l o w at a l e v e l and w i t h a comp­
o s i t i o n t h a t p r o v i d e s f o r everyone on 
whom t h a t r e s u l t depends a c o s t o f a g r e e ­
ment l o w e r t h a n t h e c o s t o f d i s a g r e e m e n t . 
Whatever d i s c r e t i o n and income r e m a i n 
u n a l l o c a t e d a f t e r a l l b a r g a i n s have been 
c o o r d i n a t e d a c c r u e t o management as a 
b a s i s f o r m a n a g e r i a l i n i t i a t i v e and 
ach i e v e m e n t . To m a i n t a i n t h e b a l a n c e 
a t a p r e f e r r e d l e v e l management must 
c o n t i n u a l l y m a n i p u l a t e and r e n e g o t i a t e 
b a r g a i n s . 11 
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T h i s v i e w o f o r g a n i z a t i o n a l o b j e c t i v e s c o n f l i c t s w i t h 

t h e r e p r e s e n t a t i o n o f t h e f i r m as a harmonious u n i t w i t h 

t h e g o a l s o f t h e c h i e f e x e c u t i v e b e i n g t h e g o a l s o f t h e 

o t h e r o r g a n i z a t i o n a l members e i t h e r as a r e s u l t o f payments 

made (wages, i n t e r e s t , k i n d , e t c . ) o r because t h e s e g o a l s 

r e p r e s e n t t h e "common i n t e r e s t " . A l t h o u g h t h i s model i s 

a n a l y t i c a l l y more s i m p l e , i t has been c h a r g e d t h a t i t i s 

e m p i r i c a l l y n o t v a l i d and t h a t " a c t u a l o r g a n i z a t i o n a l g o a l s 

c a n n o t n o r m a l l y be d e s c r i b e d i n terms o f a j o i n t p r e f e r e n c e 
1 2 

o r d e r i n g " . I n o r d e r t o p r e s e n t an e m p i r i c a l l y r e a l i s t i c 

model o f o r g a n i z a t i o n a l b e h a v i o r i h r e l a t i o n t o g o a l f o r m ­

a t i o n and c o n t r o l a c t i v i t y , we w i l l a t t e m p t t o d e s c r i b e 

how an o r g a n i z a t i o n o b j e c t i v e i s formed and t h e l i k e l y 

c o u r s e o f i t s development. 

F e a s i b i l i t y o f o b j e c t i v e s 

One o f t h e f i r s t t h i n g s t h a t any management group 

must c o n s i d e r i n r e l a t i o n t o i t s o b j e c t i v e i s whether o r 

no t i t i s f e a s i b l e . F e a s i b i l i t y of an o b j e c t i v e i s n e c ­

e s s a r y f o r i t s i m p l e m e n t a t i o n and a c t s as a p o w e r f u l f o r c e 
1 3 

t o w a r d i t s a c c e p t a n c e by o t h e r o r g a n i z a t i o n a l members. 

F e a s i b i l i t y a t t h e i n i t i a l p o i n t o f o b j e c t i v e f o r m u l a t i o n 

c a n be eq u a t e d w i t h p o s s i b i l i t y . I n o t h e r words, i s t h e 

i n t e n d e d o b j e c t i v e c o n t a i n e d w i t h i n l i m i t s o f p o s s i b l e 

i m p l e m e n t a t i o n ? F o r example, a r e t h e r e t h e r e q u i r e d k i n d s 

o f r e s o u r c e s and i n s u f f i c i e n t q u a n t i t y and o f t h e d e s i r e d 



q u a l i t y ? F e a s i b i l i t y a t t h i s s t a g e i n v o l v e s b a s i c ques­

t i o n s c o n c e r n i n g c a p i t a l , l a b o r , p l a n t and equipment, and 

raw m a t e r i a l s . G r a d u a l l y , as t h e s e p r o b l e m s become r e ­

s o l v e d , a t t e n t i o n i s t u r n e d t o w a r d more c o n c r e t e p l a n s , 

s c h e d u l e s and t e c h n i q u e s f o r i m p l e m e n t a t i o n , 

Q u e s t i o n s o f f e a s i b i l i t y range on a cont i n u u m t h a t 

become more fo.cp.sed and s p e c i f i c as t h e o b j e c t i v e i s 

d e f i n e d more p r e c i s e l y and i s advanced t o w a r d i m p l e m e n t a ­

t i o n . F o r example, an o b j e c t i v e ' s w o r k a b i l i t y , t h a t i s , 

"how s i m p l y and c l e a r l y i t s u n d e r l y i n g c o n c e p t i o n ... 

rjcanQ a c t u a l l y be implemented", forms an i m p o r t a n t p o i n t 

on t h e f e a s i b i l i t y c o n t i n u u m . N c m a t t e r how p o s s i b l e an 

o b j e c t i v e I s , i f t h e r e i s no program t h a t e l a b o r a t e s and 

s p e l l s out i n terms of " c o n c r e t e a d m i n i s t r a t i v e a c t i v i ­

t i e s " and w h i c h l e a d s t o a "-workable a l l o c a t i o n of d e c i s ­

i o n - m a k i n g r e s p o n s i b i l i t i e s " , t h e n i t must e i t h e r be doom­

ed t o f a i l u r e o r e l s e r e v i s e d so t h a t i n f a c t t h e r e I s a 
14 

w o r k a b l e program f o r i t s i m p l e m e n t a t i o n . 

One o f t h e f i n a l p o i n t s on t h e f e a s i b i l i t y c o n t i n u u m 

i s t h e o p e r a t i o n a l l y o f t h e i n t e n d e d o b j e c t i v e , t h a t i s , 

"the e x t e n t t o w h i c h i t i s p o s s i b l e t o o b s e r v e and t e s t 
15 

how w e l l g o a l s a r e b e i n g a c h i e v e d " . F o r example, t h e 

e x p l i c i t n e s s o f an o b j e c t i v e a f f e c t s i t s o p e r a t i o n a l l y . 

E x p l i c i t n e s s i n v o l v e s : a) t h e degree t o w h i c h p r i o r i t i e s 

a r e s t i p u l a t e d , b) t h e e x t e n t t o w h i c h methods f o r i m p l e ­

m e n t a t i o n a r e s t a t e d ; and c ) t h e e x t e n t t o w h i c h t h e s e 

http://fo.cp.sed
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p r i o r i t i e s and methods a r e r e l a t e d t o some s o r t o f t i m e 

s c h e d u l e . 

A n o t h e r a s p e c t a f f e c t i n g t h e o p e r a t i o n a l i t y o f an 

o b j e c t i v e i s t h e e x t e n t t o w h i c h i t i s l i m i t e d o r c o n t -
16 

i n u o u s . i t i s much e a s i e r t o a p p r a i s e whether t h e ob­

j e c t i v e t o c o n s t r u c t a s p e c i f i e d b u i l d i n g on a s p e c i f i e d 

s i t e has been a c h i e v e d t h a n i t i s t o d e t e r m i n e whether 

t h e o b j e c t i v e t o maximize p r o f i t i n t h e c i g a r e t t e i n d u s t ­

r y has been a c h i e v e d . By l i m i t i n g a so c a l l e d c o n t i n u o u s 

o b j e c t i v e , o p e r a t i o n a l i t y can be a t t a i n e d . Thus, t h e 

c o n t i n u o u s o b j e c t i v e o f p r o f i t m a x i m i z a t i o n i n t h e c i g a r ­

e t t e i n d u s t r y c a n be changed t o t h e l i m i t e d and o p e r a t i o n a l 

o b j e c t i v e o f r e t u r n i n g t h i r t y p e r c e n t on c a p i t a l employ­

ed f o r t h e p r e s e n t f i n a n c i a l y e a r . 

The r e l a t i v e c o n c r e t e n e s s o r a b s t r a c t n e s s o f an ob-
17 

j e c t i v e a l s o a f f e c t s i t s o p e r a t i o n a l i t y . We a r e here 

r e f e r r i n g t o an o b j e c t i v e as e x p r e s s e d I n t h e p r o d u c t . 
T h i s i s a m a t t e r o f t a n g i b i l i t y and 
i s v e r b a l l y e x p r e s s e d by such ques­
t i o n s as t h e p r e c i s i o n v / i t h w h i c h t h e 
p r o d u c t can be d e s c r i b e d , t h e s p e c i f ­
i c i t y w i t h w h i c h i t can be i d e n t i f i e d , 
and t h e e x t e n t t o w h i c h i t can be 
measured and e v a l u a t e d . 18 

I f an o r g a n i z a t i o n i s h e a v i l y r e s e a r c h and development 

o r i e n t e d , t h e n a t u r e o f i t s p r o d u c t w i l l n o t be as c o n ­

c r e t e as i n t h e o r g a n i z a t i o n t h a t mass p r o d u c e s a w e l l 

d e f i n e d and s t a n d a r d s e t o f p r o d u c t s . I n some non-man-
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u f a c t u r i n g o r g a n i z a t i o n s , f o r example, p r o d u c t s become 

q u i t e a b s t r a c t and i n t a n g i b l e c a u s i n g managements t o s p e c ­

i f y o n l y a r e a s o f a c t i v i t y r a t h e r t h a n s p e c i f i c a c t i v i t i e s 

d e s i g n e d t o p r o d u c e s p e c i f i c p r o d u c t s . 

These t h r e e f a c t o r s - t h e e x p l i c i t n e s s , l i m i t e d n e s s , 

and a b s t r a c t n e s s o f an o b j e c t i v e - a l l a f f e c t i t s o p e r ­

a t i o n a l i t y . 

G o a l s t h a t a r e i n c l u d e d i n t h e d e f i n ­
i t i o n o f t h e s i t u a t i o n i n f l u e n c e c h o i c e 
o n l y i f t h e r e a r e some means, v a l i d o r 
i l l u s o r y , f o r d e t e r m i n i n g t h e c o n n e c t ­
i o n s between a l t e r n a t i v e a c t i o n s and 
g o a l s a t i s f a c t i o n - o n l y i f i t c a n 
somehow be d e t e r m i n e d whether and t o 
what e x t e n t t h e s e g o a l s w i l l be r e a l ­
i z e d i f p a r t i c u l a r c o u r s e s o f a c t i o n 
a r e c h o s e n . 19 

Thus, t h e development o f an o r g a n i z a t i o n o b j e c t i v e o c c u r s 

on a f e a s i b i l i t y c o ntinuum r a n g i n g f r om p r o b l e m s i n v o l v i n g 

t h e p o s s i b i l i t y o f i m p l e m e n t a t i o n t o more s p e c i f i c p r o b l e m s 

o f ' w o r k a b i l i t y and o p e r a t i o n a l i t y . To t h e e x t e n t t h a t an  

o b j e c t i v e i s p o s s i b l e , w o r k a b l e , and o p e r a t i o n a l ( i . e . ,  

f e a s i b l e ) , i t w i l l more p r o b a b l y be a c c e p t e d by o t h e r r e l ­ 

e v a n t o r g a n i z a t i o n members. 

A c c e p t a n c e o f o b j e c t i v e s 

A c c e p t a n c e o f a p r o p o s e d o b j e c t i v e c o n s t i t u t e s t h e 

second major s t e p i n i t s f o r m u l a t i o n . A c c e p t a n c e i s nec ­

e s s a r y f o r i m p l e m e n t a t i o n and t o t h e e x t e n t t h a t an o b j e c t -
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i v e i s a c c e p t e d , t h e i n i t i a t i n g group can assume c o n t r o l 

o v e r i t s d i r e c t i o n . Here we must i n t r o d u c e t h e p r e s e n c e 

o f v a r i o u s i n t e r e s t g r o u p s , f o r m a l l y o r i n f o r m a l l y c o n s t i t ­

u t e d , but a l l w i t h e i t h e r d i f f e r i n g a l t e r n a t i v e o b j e c t i v e s 

o r a t l e a s t d i f f e r i n g s u g g e s t i o n s f o r i m p l e m e n t i n g t h e 

p r o p o s e d o b j e c t i v e . We have a l r e a d y s t a t e d t h a t an o b j e c t ­

i v e ' s f e a s i b i l i t y p r e s e n t s a s t r o n g f o r c e f o r i t s a c c e p t ­

a n ce. L e t us no\^ a n a l y s e i n d e t a i l t h e n o t i o n o f a c c e p t ­

ance and t h e i m p l i c a t i o n s t h a t a r i s e . 

The degree of a c c e p t a n c e of a p r o p o s e d o b j e c t i v e c a n 

a l s o be p l a c e d on a c o n t i n u u m r a n g i n g f r o m open c o n f l i c t 

a g a i n s t i t s i m p l e m e n t a t i o n t o f u l l endorsement. Conse­

q u e n t l y , f o r e a ch of t h e v a r i o u s i n t e r e s t g roups d e s c r i b e d 

above, i t i s p o s s i b l e t o p l o t t h e i r d egree o f a c c e p t a n c e 

and t h e r e b y a s s e s s th e c hances f o r s u c c e s s f u l i m p l e m e n t a ­

t i o n . I f t h e chances a r e p o o r , i t may be n e c e s s a r y f o r t h e 

i n i t i a t i n g group t o m o d i f y i t s o b j e c t i v e s so t h a t i t w i l l 

s t a n d a b e t t e r chance of b e i n g a c c e p t e d . What we a r e p r o ­

p o s i n g i s a c o n t i n u u m o f i n t e r e s t group f o r m a t i o n r a n g i n g 

f r o m th e u n l i k e l y y e t p o s s i b l e c o mplete c o n f l i c t o f i n t e r e s 

t o t h e e q u a l l y i d e a l s i t u a t i o n o f p e r f e c t common i n t e r e s t . 

P o i n t s on t h i s s c a l e t h a t we w i l l d i s c u s s i n c l u d e : c o n f l i c t 

c o m p e t i t i o n , b a r g a i n i n g , c o a l i t i o n , and merger. 

As we i n d i c a t e d e a r l i e r , i n t e r e s t g r o u p s may be f o r m a l 

o r i n f o r m a l . I n f o r m a l i n t e r e s t g r o u p s , o r g a n i z e d as a 

r e s u l t o f i n - g r o u p c o m m u n i c a t i o n and o t h e r a s s o c i a t i o n a l 
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c r i t e r i a ( e . g . , e d u c a t i o n a l , v o l u n t a r y , and p r o f e s s i o n a l 

a s s o c i a t i o n s ) , a r i s e h a p h a z a r d l y and f o r a v a r i e t y o f 

r e a s o n s . F o r m a l i n t e r e s t g r o u p s a r i s e out o f t h e d i v i s i o n 

o f l a b o r and t h e s p e c i a l i z a t i o n o f f u n c t i o n . 

... e a ch member of t h e t o p h i e r a r c h y 
r e p r e s e n t s b o t h an e x p e r t i s e and a 
p r o b l e m ; t h i s i n t u r n makes him t h e 
v i r t u a l r e p r e s e n t a t i v e o f t h e p r o b l e m 
a r e a i n t h e d e c i s i o n a l p r o c e s s . The 
s e r i o u s n e s s of t h e p r o b l e m f o r t h e 
d e c i s i o n a l p r o c e s s and i t s r e c o g n i t i o n 
d e t e r m i n e th e s t a t u s o f t h e p r o b l e m -
s o l v i n g a c t i v i t y and i t s head i n t h e 
o r g a n i z a t i o n a l h i e r a r c h y . The d e f e n s e 
o f t h i s p r o b l e m - s o l v i n g competence and 
i t s i m p o r t a n c e becomes a major d r i v e 
o f t h e s p e c i a l i z e d f u n c t i o n a r i e s . 2 0 

S p e c i a l i z a t i o n of f u n c t i o n and d e l e g a t i o n o f a u t h o r i t y 

have t h e u n i n t e n d e d consequence of s t i m u l a t i n g c o n f l i c t 

by b i f u r c a t i n g i n t e r e s t s among f o r m a l l y p r e s c r i b e d o r g a n -
2 1 

i z a t i o n a l s u b g r o u p s . Depending upon e n v i r o n m e n t a l f a c t o r s 

and t h e n a t u r e o f t h e v a r i o u s b i f u r c a t e d i n t e r e s t s o r 

s u b g o a l s , t h e i n t e n s i t y o f v a r i a n c e may be termed c o n f l i c t 

o r c o m p e t i t i o n . I f e x t e n s i v e c o n f l i c t p r e v a i l s , a p r o ­

p o s e d o b j e c t i v e has l i t t l e chance of s u c c e s s f u l i mplement­

a t i o n . T h e r e f o r e , c o n f l i c t must be r e d u c e d t o a p o i n t 

where i m p l e m e n t a t i o n can o c c u r . O f t e n t h i s i n v o l v e s e i t h e r 

a " w a t e r i n g down" o f t h e o r i g i n a l p r o p o s a l and/or a r e d u c t ­

i o n i n c o n t r o l o v e r i t s i m p l e m e n t a t i o n . I n t r a o r g a n i z a t i o n a l 

c o n f l i c t and c o m p e t i t i o n t e n d " t o p r e v e n t u n i l a t e r a l o r 
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a r b i t r a r y c h o i c e o f o r g a n i z a t i o n a l g o a l s " . I n o r d e r f o r 

a p r o p o s a l t o be implemented and a t t a i n t h e g e n e r a l i t y 

and a t t e n t i o n t o be c a l l e d an o r g a n i z a t i o n o b j e c t i v e , i t 

must sometimes be m o d i f i e d t o complement o t h e r o r g a n i z a ­

t i o n a l aims and t h e g o a l s o f v a r i o u s s u b u n i t s . I n a d d i t i o n , 

c o n t r o l o v e r i t s d i r e c t i o n i s s h a r e d by o t h e r o r g a n i z a t i o n a l 

members. The n e g o t i a t i o n t h a t t h i s i n v o l v e s b r i n g s us t o 

a d i s c u s s i o n o f b a r g a i n i n g as a means o f f o r m u l a t i n g and 

i m p l e m e n t i n g o b j e c t i v e s . 

W h i l e c o n f l i c t and c o m p e t i t i o n o f t e n r e q u i r e m e d i a t i o n 

by a t h i r d p a r t y , t h e c o n c e p t of b a r g a i n i n g as a g o a l -

s e t t i n g d e v i c e i n v o l v e s t h e d i r e c t i n t e r a c t i o n o f v a r i o u s 

i n t e r e s t g r o u p s . Each i n t e r e s t g r o u p , i n t e n t on implement­

i n g i t s own p r o p o s a l s , n u s t seek a l l i a n c e s o r make b a r g a i n s 

s u f f i c i e n t t o i n d u c e o t h e r g roups t o comply w i t h and endorse 

i t s o b j e c t i v e s . 

A p o l i c y c o n s t i t u t e s t h e terms o f f e r e d 
by some t o a c h i e v e t h e i r o b j e c t i v e s , 
and i t w i l l be a c c e p t e d o n l y when t h e 
c o s t o f agreement o f t h o s e whose a p p r o v a l 
i s needed i s l e s s t h a n t h e i r c o s t o f d i s ­
agreement. P o l i c y p r o p o s a l s have no 
chance o f a c c e p t a n c e u n l e s s t h e y r e ­
commend t h e m s e l v e s t o some p a r t y w i t h 
s u f f i c i e n t b a r g a i n i n g power t o s e c u r e 
t h e i r a d o p t i o n . They make an im p a c t 
o n l y when t h e y s u g g e s t t h e means f o r 
someone's a c c o m p l i s h i n g h i s o b j e c t i v e 
who has s u f f i c i e n t b a r g a i n i n g power t o 
s e c u r e t h e a d o p t i o n of t h i s means. They 
w i l l be m o d i f i e d t o p u r i f y them o f any­
t h i n g w h i c h r u n s c o u n t e r t o t h i s p u r p o s e , 
and t o some e x t e n t t h e y w i l l be d e f i l e d 



w i t h c o n c e s s i o n s d e s i g n e d o n l y t o 
i n d u c e t h e n e c e s s a r y o t h e r s t o agree 
on t h e s e t e r m s . 24-

E a r g a i n s o f t e n r e s u l t i n t h e f o r m a t i o n o f c o a l i t i o n s 

o f i n t e r e s t g r o u p s who j o i n t l y have s u f f i c i e n t b a r g a i n i n g 

power t o implement t h e i r o b j e c t i v e s . I n t h i s s i t u a t i o n , 

t h e c h i e f e x e c u t i v e o f t e n a c t s as a p o l i t i c a l b r o k e r 

m a n i p u l a t i n g and c o o r d i n a t i n g b a r g a i n s . 

On t h e one hand, he must s e l e c t a 
c o a l i t i o n t h a t has r e l a t i v e l y low " c o s t s " 
o f maintenance and r e l a t i v e l y h i g h 
r e t u r n s from t h e e n v i r o n m e n t . On t h e 
o t h e r hand, he must so s t r u c t u r e t h e 
payments made t o c o a l i t i o n members as 
t o make the s h i f t s i n demands c o n d u c i v e 
t o i n c r e a s i n g t h e d i f f e r e n c e between 
t o t a l demands and t o t a l r e s o u r c e s . 25 

Merger, one o f t h e f i n a l p o i n t s on t h e i n t e r e s t 

group f o r m a t i o n c o n t i n u u m , r e p r e s e n t s a r e l a t i v e l y permanent 

and t h e r e f o r e more i d e a l , l e s s e m p i r i c a l l y f o u n d t y p e o f 

c o a l i t i o n . O n l y seldom do t h e i n t e r e s t s and, c o n s e q u e n t l y , 

o b j e c t i v e s o f ' two f a c t i o n s c o n c u r s u f f i c i e n t l y t o j u s t i f y 

an.'' i n d e f i n i t e u n i o n o f i n t e r e s t s . T h i s i s i n f a c t why 

t h e e q u i l i b r i u m ( s y s t e m a t i c ) t y p e o f a n a l y s i s f a i l s i n 
o ̂~ 

many c a s e s t o a c h i e v e e m p i r i c a l v a l i d i t y . 

Thus, a c c e p t a n c e o f a p r o p o s e d o b j e c t i v e a l s o r a n g e s 

a l o n g a c o n t i n u u m . At t h e one extreme, a c o n f l i c t o f 

i n t e r e s t p e r m i t s t h e i n i t i a t i n g group t o r e t a i n each f e a t u r e 

of i t s p r o p o s e d o b j e c t i v e , y e t impedes i t s i m p l e m e n t a t i o n 
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because o f l a c k o f a c c e p t a n c e . I n t h e m i d d l e r a n g e , t h e 

b a r g a i n i n g s i t u a t i o n c a u s e s t h e i n i t i a t i n g group t o s a c ­

r i f i c e some o f i t s f e a t u r e s and, c o n s e q u e n t l y , even some 

c o n t r o l o v e r t h e d i r e c t i o n o f t h e o b j e c t i v e , but i t does 

s t a n d a chance a t i m p l e m e n t a t i o n . At t h e o t h e r extreme, 

a u n i o n of i n t e r e s t s p e r m i t s t h e i n i t i a t i n g group t o r e t a i n 

a l l f e a t u r e s o f i t s p r o p o s e d o b j e c t i v e , a l t h o u g h c o n t r o l 

o v e r i t s d i r e c t i o n i s r e d u c e d i n t h e p a r t i a l t r a n s f e r o f 

i t s management t o t h e o t h e r (common) i n t e r e s t group. 

Chances f o r i m p l e m e n t a t i o n though a r e most p r o b a b l e i n 

t h i s c a s e . However, as we s t a t e d above, t h e "common 

i n t e r e s t " c a s e i s e m p i r i c a l l y u n l i k e l y . 

I t would appear t h e n t h a t t h e m a j o r i t y o f p r o p o s e d 

o b j e c t i v e s a r e hashed o u t , r e f o r m u l a t e d , and f i n a l l y 

a c c e p t e d as a r e s u l t of t h e complex o f b a r g a i n s and c o a l ­

i t i o n s t h a t forms p a r t o f t h e a c t i v i t y o f i n d u s t r i a l 

management. To t h e e x t e n t t h a t an o b j e c t i v e i s f e a s i b l e  

and a c c e p t e d by r e l e v a n t o r g a n i z a t i o n members, i t i s p r o b ­

a b l e t h a t t h e i n i t i a t i n g group w i l l assume c o n t r o l o v e r  

i t s d i r e c t i o n and i m p l e m e n t a t i o n . 

O b j e c t i v e s and c o n t r o l 

The complex a c t i v i t y we have d e s c r i b e d as o b j e c t i v e 

f o r m u l a t i o n has impo3?tant i m p l i c a t i o n s f o r management 

c o n t r o l . U n l i k e some t h e o r i e s of o r g a n i z a t i o n a l b e h a v i o r , 

we do n o t a d v o c a t e t h a t o b j e c t i v e s a r e formed as a r e s u l t 
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o f t h e j o i n t p r e f e r e n c e o r d e r i n g o f t h e group c a l l e d 

management. Top management p o l i c y i s a r r i v e d a t as a 

consequence o f t h e r e l a t i v e b a r g a i n i n g power each management 

i n t e r e s t group o r each s p e c i a l i z e d management f u n c t i o n ^ c a n 

m u s t e r f o r t h e p a r t i c u l a r i s s u e a t hand. Depending upon 

t h e s p e c i f i c s i t u a t i o n , t h e s e i n t e r e s t g roups can e x e r t 

more o r l e s s c o n t r o l o v e r t h e p r o b l e m , i t s f o r m u l a t i o n , 

and i t s e v e n t u a l i m p l e m e n t a t i o n and d i r e c t i o n . 

We are n o t i m p l y i n g t h a t b a r g a i n i n g i s t h e s o l e p r e ­

r o g a t i v e of management. The whole c o n t i n u u m of i n t e r e s t 

group f o r m a t i o n and/or a c c e p t a n c e i s a p p l i c a b l e t o e v e r y 

o r g a n i z a t i o n member. I t i s o n l y t h a t as one p r o c e e d s up 

t h e o r g a n i z a t i o n a l h i e r a r c h y , p r o p o s e d o b j e c t i v e s t a k e on 

a more comprehensive n a t u r e and t h e r e f o r e have w i d e r and 

f u l l e r i m p l i c a t i o n s f o r t h e o r g a n i z a t i o n as a "whole. 

C o n s e q u e n t l y , t h o s e s e n i o r management groups who c a n g e t 

f e a s i b l e p r o p o s a l s a c c e p t e d as o r g a n i z a t i o n a l o b j e c t i v e s 

s t a n d a g r e a t e r chance o f e x e r c i s i n g c o n t r o l o v e r t h e 

a c t i v i t i e s t h a t t h e s e o b j e c t i v e s encompass. 

Depending upon t h e p a r t i c u l a r p r o b l e m and t h e f e a s i b ­

i l i t y o f t h e o b j e c t i v e p r o p o s e d t o d e a l w i t h i t , i n t e r e s t 

g r o u p s , u s u a l l y f o r m a l l y d e r i v e d , form on t h e b a s i s o f t h e i r 

a c c e p t a n c e o f t h e p r o p o s a l and/or t h e i r a l t e r n a t i v e " s o l ­

u t i o n s " t o t h e p r o b l e m . The f a c t t h a t i n t e r e s t g roups do 

p r o p o s e a l t e r n a t i v e o b j e c t i v e s I n t r o d u c e s t h e n o t i o n o f 

s u b g o a l s . 
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When t a s k s have been a l l o c a t e d t o an 
o r g a n i z a t i o n a l u n i t i n terms o f a 
s u b g o a l , o t h e r s u b g o a l s and o t h e r 
a s p e c t s of t h e l a r g e r o r g a n i z a t i o n 
t e n d t o be i g n o r e d i n t h e d e c i s i o n s 
o f t h e s u b u n i t . I n p a r t , t h i s b i a s 
I n d e c i s i o n - m a k i n g c a n be a t t r i b u t e d 
t o s h i f t s i n t h e f o c u s o f a t t e n t i o n . 
•The d e f i n i t i o n o f t h e s i t u a t i o n t h a t 
t h e s u b u n i t employs i s s i m p l i f i e d Toy 
o m i t t i n g some c r i t e r i a and paying-
p a r t i c u l a r a t t e n t i o n t o o t h e r s . I n 
p a r t i c u l a r , we e x p e c t the f o c u s o f 
a t t e n t i o n t o be a f u n c t i o n o f t h e 
d i f f e r e n t i a t i o n o f s u b g o a l s and t h e 
p e r s i s t e n c e o f s u b g o a l s . 27 

Emphasis on s u b g o a l s o r l i m i t e d n e s s i n t h e f o c u s o f 

a t t e n t i o n c a n be a t t r i b u t e d t o s e v e r a l f a c t o r s : l ) t h e 

d i v i s i o n of l a b o r and t h e s p e c i a l i z a t i o n o f f u n c t i o n t o 

w h i c h we have a l r e a d y r e f e r r e d c r e a t e s f o r m a l p o s i t i o n s 

w i t h s p e c i a l i z e d t a s k s and, c o n s e q u e n t l y , d i f f e r i n g p e r ­

s p e c t i v e s as t o the a c t i v i t i e s and p r i o r i t i e s w i t h w h i c h 

an o r g a n i z a t i o n s h o u l d be c o n c e r n e d ; 2 ) t h e f o r m a l and 

s p e c i a l i z e d t r a i n i n g t h a t t h e s p e c i a l i z a t i o n o f f u n c t i o n 

r e q u i r e s e q u i p s t h e t a i n e e s w i t h an o r i e n t a t i o n u n i q u e 

t o t h e i r t r a i n i n g ; 3 ) t h e n a t u r e of t h e j o b t h a t t h e s p e c ­

i a l i z e d e x p e r t s a r e r e q u i r e d t o p e r f o r m demands t h a t u n e q u a l 

a t t e n t i o n and e n e r g y be p a i d t o c e r t a i n t a s k a r e a s ; 4 ) d u r -

i n g t h e e x e c u t i o n of t h e s e s p e c i a l i z e d f u n c t i o n s , e x p e r t s 

a r e c o n t i n u a l l y i n t e r a c t i n g w i t h c o l l e a g u e s w i t h s i m i l a r 

t a s k s , o r i e n t a t i o n s , and p r e d i s p o s i t i o n s ; and f i n a l l y , 

5) because t h e s e e x p e r t s a r e t h e s o l e r e p r e s e n t a t i v e s o f 

t h e i r s p e c i a l i z e d f u n c t i o n s , t h e y a r e i n c l i n e d t o d e f e n d 
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and promote t h e s e f u n c t i o n s i n o r d e r t o enhance t h e i r 

p o s i t i o n and s t a t u s w i t h i n t h e o r g a n i z a t i o n . 

C o n s e q u e n t l y , s u b g o a l p r e o c c u p a t i o n t e n d s t o s t r e n g t h ­

en and m a i n t a i n i n t e r e s t group f o r m a t i o n and c o n f l i c t due 

t o i n d i v i d u a l " r e i n f o r c e m e n t t h r o u g h s e l e c t i v e p e r c e p t i o n 

and r a t i o n a l i z a t i o n " , group " r e i n f o r c e m e n t t h r o u g h t h e 

c o n t e n t o f i n - g r o u p c o m m u n i c a t i o n " , and o r g a n i z a t i o n a l 

" r e i n f o r c e m e n t t h r o u g h s e l e c t i v e exposure t o e n v i r o n m e n t a l 
28 

s t i m u l i " . I n o t h e r words, s e l e c t i v e p e r c e p t i o n , communi­

c a t i o n , and ex p o s u r e l e a d t o b i f u r c a t i o n o f i n t e r e s t s 

w h i c h l e a d s t o i n c r e a s e d c o n f l i c t among o r g a n i z a t i o n a l 

s u b u n i t s w h i c h i n t u r n c a u s e s g r e a t e r e l a b o r a t i o n o f s u b u n i t 

i d e o l o g i e s . 

The p r o b l e m o f c o n t r o l i s m u l t i - f a c e t e d . From t h e 

i n i t i a t i n g g r o u p , t h e r e i s p r e s s u r e and even inducement 

f o r o t h e r r e l e v a n t o r g a n i z a t i o n a l members t o a c c e p t i t s 

p r o p o s e d o b j e c t i v e . I n t u r n , i n t e r e s t g r o u p s form on t h e 

b a s i s o f t h i s p r o p o s a l and t h e i r own s u b g o a l s , and g e n e r a t e 

p r e s s u r e s r a n g i n g f r om a c c e p t a n c e t o r e j e c t i o n . At t h e 

same t i m e , i t i s t h e t a s k o f t h e c h i e f e x e c u t i v e s t o g i v e 

w e i g h t t o a l l p r o p o s e d o b j e c t i v e s and t h u s p l a c e them i n 

t h e i r " p r o p e r " o r g a n i z a t i o n a l p e r s p e c t i v e . 

What we have p r o p o s e d i s t h a t t o t h e e x t e n t t h a t t h e 

i n i t i a t o r , w hether i t be an i n t e r e s t group o r even t h e 

c h i e f e x e c u t i v e , p r e s e n t s a f e a s i b l e o b j e c t i v e , i t w i l l 
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more l i k e l y be a c c e p t e d , and t h u s c o n t r o l o v e r i t s i m p l e ­

m e n t a t i o n w i l l a c c r u e t o t h e i n i t i a t i n g body. However, 

t o t h e e x t e n t t h a t o t h e r i n t e r e s t groups c a n cause mod­

i f i c a t i o n o f t h e p r o p o s e d o b j e c t i v e , t h e y a l s o e x e r t c o n ­

t r o l o v e r i t s i m p l e m e n t a t i o n and d i r e c t i o n . I n t h i s way, 

an o r g a n i z a t i o n o b j e c t i v e i s formed. I t r e m a i n s i n f o r c e 

l a r g e l y because " p a s t b a r g a i n s become o r e c e d e n t s f o r p r e s -
29 

ent s i t u a t i o n s " . A l s o , i f an o b j e c t i v e i s o f f i c i a l l y 

a p p r o v e d , o r g a n i z a t i o n a l members f e e l c o m p e l l e d t o a c c e p t 

i t because t h e y a c c e p t t h e system o f a u t h o r i t y t h a t a p proved 
50 
i t . 
A c y c l i c model o f t h e development o f an o r g a n i z a t i o n  

o b j e c t i v e 

I t i s o u r pu r p o s e i n t h i s s e c t i o n t o p r e s e n t a model 

t h a t d e s c r i b e s t h e development o f an o b j e c t i v e and t h e 

pr o b l e m s of c o n t r o l t h a t a r i s e . The p r o c e s s e s c o n t a i n e d 

w i t h i n t h i s model we b e l i e v e t o be r e c u r r i n g as w i l l be 

e v i d e n c e d when we p r e s e n t our d a t a . 

1) S e a r c h i s t h e p r o c e s s o f l o o k i n g f o r a l t e r n a t i v e c o u r s e s 

o f a c t i o n , t h e i r c o n s e q u e n c e s , and a t t e m p t i n g t o a r r i v e a t 
51 

a " s a t i s f a c t o r y " c o n c l u s i o n . T h i s i n v o l v e s d e t e r m i n i n g 

t h e p o s s i b i l i t y , w o r k a b i l i t y , and o p e r a t i o n a l i t y o f t h e 

v a r i o u s a l t e r n a t i v e s , a t t h e same t i m e a s c e r t a i n i n g w h i c h 

i n t e r e s t g r o u p s f i n d what a l t e r n a t i v e s more o r l e s s a c c e p t ­

a b l e . 



-21-

2) C o n s o l i d a t i o n i s t h e p r o c e s s whereby a p r o p o s e d o b j e c t ­

i v e becomes r e l a t i v e l y s t a b i l i z e d and f o r m a l i z e d as a 

r e s u l t o f i n t e r e s t group and s u b g o a l f o r m a t i o n . R e a l -

l i g n m e n t o f i n t e r e s t g roups and t h e i r s u b g o a l s o c c u r s on 

t h e b a s i s o f t h e p e r c e i v e d i m p l i c a t i o n s o f t h e p r o p o s e d 

o b j e c t i v e . To t h e e x t e n t t h a t the o b j e c t i v e i s f e a s i b l e 

and a c c e p t e d by a s u f f i c i e n t c o m b i n a t i o n o f i n t e r e s t g roups 

whose inducements t o agree a r e s t r o n g e r t h a n t h e i r c o s t s 

o f d i s a g r e e m e n t , c o n s o l i d a t i o n w i l l o c c u r . 

3) C o n f l i c t / C h a n g e o r C h a n g e / C o n f l i c t i s t h e p r o c e s s whereby 

t h e b a l a n c e o f c o s t s and b e n e f i t s i s d i s r u p t e d s u c h t h a t 

c o n f l i c t o c c u r s and change i s i m p l i e d , o r , i t i s t h e p r o c e s s 

where i n t e r n a l o r e x t e r n a l e v e n t s cause change i n t h e e s t ­

a b l i s h e d r e l a t i o n s h i p s s u f f i c i e n t t o i n c u r c o n f l i c t . The 

o v e r a l l e f f e c t o f e i t h e r o f t h e s e a l t e r n a t i v e s i s s i m i l a r . 

Whether c o n f l i c t p r o d u c e s change or v i c e v e r s a , t h e e f f e c t 

i s t o produce a r e t u r n t o t h e s e a r c h p r o c e s s and a s e e k i n g 

out by t h e group o r groups i n d u c e d by c i r c u m s t a n c e s t o do 

so a more " s a t i s f a c t o r y " p r o p o s a l , and t h e r e b y , a more 

" s a t i s f a c t o r y " s e t of o r g a n i z a t i o n a l r e l a t i o n s h i p s . 

The above c y c l i c model i l l u s t r a t e s t h e major s t a g e s 

i n t h e development o f an o r g a n i z a t i o n o b j e c t i v e and t h e 

r e l a t i o n s h i p s t h a t e x i s t among them. At t h e same t i m e , 

i t a l s o h i g h l i g h t s t h e v a r i o u s problems o f c o n t r o l as t h e y 

o c c u r . F o r example, i n t h e s e a r c h p r o c e s s , t h e q u e s t f o r 



- 2 2 -

c o n t r o l r e v o l v e s around d e v e l o p i n g a f e a s i b l e and a c c e p t ­

a b l e p r o p o s a l . I n t h e c o n s o l i d a t i o n p r o c e s s , c o n t r o l i s 

c o n c e r n e d w i t h b a r g a i n i n g power w h i c h i s "the c a p a c i t y t o 
3 2 

e f f e c t agreement on one's own t e r m s " . I n t h e p r o c e s s o f 

c o n f l i c t / c h a n g e o r c h a n g e / c o n f l i c t , c o n t r o l depends on 

whether one i s i n t e r e s t e d i n m a i n t a i n i n g t h e s t a t u s quo 

o r whether one i s i n t e r e s t e d i n change so t h a t he can more 

e f f e c t i v e l y r e a l i z e h i s a s p i r a t i o n s ! 

I t now r e m a i n s our t a s k t o a p p l y t h i s c y c l i c model 

i n t h e a n a l y s i s o f t h e d a t a . However, as we s t a t e d i n t h e 

i n t r o d i i c t i o n , we w i l l f i r s t p r o v i d e a b r i e f d e s c r i p t i o n 

o f t h e r e s e a r c h s e t t i n g and t h e methods u s e d f o r i n v e s t ­

i g a t i o n . 
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I I I . The S e t t i n g f o r t h e R e s e a r c h 

I n 1919 5 f o u r h a r d p r e s s e d s t e e l t u b e m a n u f a c t u r e r s 

formed a d e f e n s i v e a l l i a n c e i n o r d e r t o r e d u c e u n n e c e s s a r y 

c o m p e t i t i o n and t r a d i n g f l u c t u a t i o n s . By t h e b e g i n n i n g o f 

W o rld War I I , s e v en more m a n u f a c t u r i n g f i r m s had j o i n e d 

t h i s f e d e r a t i o n . O r g a n i z e d as a h o l d i n g company w i t h a 

c h a i r m a n and b o a r d of d i r e c t o r s , t h e c e n t r a l f e d e r a t i o n 

body a c q u i r e d most of t h e s e companies as g o i n g c o n c e r n s , 

c o m p l e t e w i t h t h e i r own e s t a b l i s h e d methods and o r g a n i ­

z a t i o n , t h e i r own s p e c i a l e x p e r t i s e and customer c o n t a c t s . 

These were l e f t l a r g e l y undistu1b_e.d and t h e t r a d i t i o n was 

e s t a b l i s h e d o f a l l o w i n g - maximum autonomy t o o p e r a t i n g -

companies . 

C o o r d i n a t i o n was e s t a b l i s h e d by t h e i n s t i t u t i o n o f 

s h a r e d and m u l t i p l e d i r e c t o r s h i p s , v a r i o u s d i r e c t o r s b e i n g 

r e s p o n s i b l e f o r c e r t a i n a c t i v i t i e s o f s e v e r a l companies. 

C o n t r o l by t h e Chairman was e x e r c i s e d a l m o s t e n t i r e l y 

t h r o u g h a v i g o r o u s s c r u t i n y o f a n n u a l t r a d i n g r e s u l t s . A 

company showing a s a t i s f a c t o r y p r o f i t was not i n t e r f e r e d 

w i t h , the c o n c e n t r a t i o n b e i n g on s h o r t t e r m r a t h e r t h a n 

l o n g term r e s u l t s . There was a l s o c o n t r o l o f p r i c e s and 

c a p i t a l i n v e s t m e n t , a l t h o u g h t h i s was n o t r i g i d l y a p p l i e d ; 

t h e r e appear t o have been l o o p h o l e s . I t seems t o have been 

t a k e n f o r g r a n t e d t h a t t h e s u c c e s s of t h e group c o u l d be no 

more t h a n t h e c o l l e c t i v e s u c c e s s of i t s i n d i v i d u a l companies. 
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These c o n d i t i o n s g e n e r a l l y p r e v a i l e d u n t i l w e l l a f t e r 

t h e Second World War when s e v e r a l c o n c u r r i n g e v e n t s and 

c o n d i t i o n s c a u s e d a number o f changes i n t h i s v a s t holding-

c o n c e r n . 

1) I n 1958* t h e d i v e r s i f i e d range o f r e s o u r c e s was 

group e d i n t o s i x main p r o d u c t based d i v i s i o n s . Whereas 

p r e v i o u s t o t h i s d e c i s i o n t h e r e were i n f o r m a l l y r e c o g n i z e d 

s p l i t s a l o n g p r o d u c t l i n e s , i t was now e s t a b l i s h e d t h a t 

e a c h of t h e companies w i t h i n t h e s e newly formed d i v i s i o n s 

w ould be r e s p o n s i b l e t o a d i v i s i o n a l managing d i r e c t o r 

who i n t u r n r e p o r t e d t o t h e Chairman. 

2) D u r i n g t h i s t i m e (1956-59), r e s e a r c h was begun i n t o 

t h e f e a s i b i l i t y o f " g e t t i n g i n v o l v e d i n t h e use o f comput­

e r s " . I n I960, a\ r e p o r t was pr o d u c e d w h i c h s t a t e d t h a t 

t h e r e were v e r y r e a l a d vantages i n t h e use o f a computer 

i n p r o v i d i n g i n t e g r a t e d p r o d u c t i o n c o n t r o l i n t h e manu­

f a c t u r e o f s t e e l t u b e s . Work was s t a r t e d on t h i s p r o j e c t . 

3) I n 1961, t h e c h a i r m a n s h i p changed hands. The new 

man was e x t r e m e l y i n t e r e s t e d i n t h e use o f a l l advance 

i n f o r m a t i o n - g e n e r a t i n g t e c h n i q u e s a v a i l a b l e . U n l i k e h i s 

p r e d e c e s s o r , he was not a pr o p o n e n t ox t h e l a i s s e z - f a i r e 

t y p e o f management t h a t had h i t h e r t o c h a r a c t e r i z e d t h e 

c o r p o r a t i o n . B e s i d e s , t i m e s and c o n d i t i o n s were making 

t h i s k i n d o f system i n c r e a s i n g l y unmanageable. 

4) I n 1962-63, a s l i g h t r e c e s s i o n , t h e f i r s t s i n c e 

1938, c a u s e d p r o f i t s t o drop s h a r p l y , and c o m p e t i t i o n , 



b o t h l o c a l and f o r e i g n , was becoming more keen. I n l i g h t 

o f t h i s s i t u a t i o n , t h e Chairman i n s t i t u t e d a " p l a n commit­

t e e " t o s t u d y t h e v a r i o u s ways i n w h i c h t h e newly formed 

s t e e l tube d i v i s i o n c o u l d be o r g a n i z e d t o p r o t e c t i t s e l f 

a g a i n s t t h e s e c h a n g i n g c o n d i t i o n s . 

5) T h i s i n v o l v e d d i s c u s s i o n a l o n g s u c h l i n e s as p l a n t 

c a p a c i t y , p r o d u c t r a n g e , p r o d u c t i o n p r o c e s s , and t h e " d i v ­

i s i o n a l o r d e r book". I t was as a r e s u l t o f t h i s s p e c i a l l y 

f ormed committee t h a t t h e f i r s t e x p l i c i t s t a t e m e n t o f 

d i v i s i o n a l o b j e c t i v e s and p r i o r i t i e s was a t t e m p t e d . 

6) A l s o i n 1963, a t t h e i n s i s t e n c e o f t h e Chairman 

and h i s e x e c u t i v e c o m m i t t e e , d i v i s i o n " f u n c t i o n a l " ' e x e c ­

u t i v e s were a p p o i n t e d t o p r o v i d e c o o r d i n a t i o n between t h e 

d i v i s i o n and i t s f o u r t e e n c o n s t i t u e n t companies on t h e 

b a s i s of p r o d u c t i o n , m a r k e t i n g , f i n a n c e , r e s e a r c h and 

development, p e r s o n n e l , and i n d u s t r i a l . e n g i n e e r i n g . These 

f u n c t i o n a l e x e c u t i v e s were a p p o i n t e d t o p r o v i d e companies 

w i t h t h e e x p e r t i s e r e q u i r e d i n an i n c r e a s i n g l y complex 

and s p e c i a l i z e d management f i e l d , as w e l l as t o p r o v i d e 

more d e t a i l e d c o m m u n i c a t i o n , c o o r d i n a t i o n , and c o n t r o l 

l i n k s between d i v i s i o n and companies. 

7) C o n c u r r e n t w i t h many o f t h e p r e v i o u s developments 

and due t o t h e recommendations o f t h e p l a n committee, p l a n s 

t o r a t i o n a l i z e ' t h e companies on a d i v i s i o n a l b a s i s were 

i n s t i t u t e d . These were of two k i n d s . At one extreme, 
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r a t i o n a l i z a t i o n was m e r e l y a m o n i t o r i n g p r e s s u r e t o ensure 

t h a t t h e amount o f o v e r l a p and c o m p e t i t i o n between t h e 

a c t i v i t i e s of one company and a n o t h e r was k e p t w i t h i n 

r e a s o n a b l e p r o p o r t i o n s and c a p i t a l e x p e n d i t u r e was n o t 

d u p l i c a t e d , w h i l e a t t h e o t h e r , t h e p r o d u c t i o n f a c i l i t i e s 

o f t h e e n t i r e d i v i s i o n were d e a l t w i t h as a s i n g l e system 

o f r e s o u r c e s f r o m a p l a n n i n g and c o n t r o l p o i n t o f v i e w . 

8) P l a n s f o r s t a n d a r d i z a t i o n o f p r o d u c t i o n p r o c e s s e s 

were a l s o p u t f o r w a r d by companies and d i v i s i o n a l i k e . 

Because of t h e i n c r e a s e o f m o s t l y f o r e i g n c o m p e t i t i o n , 

many of t h e companies were f o r c e d t o s t a n d a r d i z e even 

t h o u g h many o f them s t i l l a c c e p t t h e r e s p o n s i b i l i t y and 

o b l i g a t i o n s o f j o b b i n g - t y p e p r o d u c t i o n upon w h i c h t h e y 

o r i g i n a l l y e s t a b l i s h e d t h e i r 'names. 

9) The f a c t t h a t t h e y a r e p e r m i t t e d t o c l a i m b o t h 

s t a n d a r d i z a t i o n and s p e c i a l i z a t i o n i n t h e i r p r o d u c t i o n 

f a c i l i t i e s i s l a r g e l y a r e s u l t o f t h e r e c e n t i n c r e a s e s 

i n m e c h a n i z a t i o n t h a t have o c c u r r e d w i t h i n t h e companies. 

The f o r m e r m o n o p o l i s t i c c o n d i t i o n s t h a t p r e v a i l e d p l u s 

t h e a l m o s t s o l e c o n c e r n f o r s h o r t term p r o f i t s p r o v i d e d 

l i t t l e i n c e n t i v e upon w h i c h t o r e p l a c e o l d m a c h i n e r y w i t h 

modern p l a n t . 

From 1958 r i g h t up u n t i l r e s e a r c h was c o n c l u d e d i n 

March, 1966, some q u i t e f a r - r e a c h i n g changes have been 

i n s t i t u t e d and e x p e r i e n c e d i n t h i s c o r p o r a t i o n . I t i s 
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n e c e s s a r y t o p r e s e n t a f a i r l y wide p i c t u r e of t h e s i t u a ­

t i o n s and e v e n t s t h a t c o m p r i s e t h i s o r g a n i z a t i o n i n o r d e r 

t o p l a c e t h e s u b j e c t , o f our s t u d y w i t h i t s e x t e n s i v e i m p l i ­

c a t i o n s i n i t s p r o p e r p e r s p e c t i v e . The o b j e c t i v e t o a c h i e v e 

i n t e g r a t e d d a t a p r o c e s s i n g t h r o u g h o u t t h e s t e e l t u b e d i v i s i o n 

complements and p r o v i d e s a means f o r a c h i e v i n g s e v e r a l of 

t h e o t h e r o b j e c t i v e s we have d i s c u s s e d . F o r example, t h e 

moves t o w a r d g r e a t e r p l a n n i n g , r a t i o n a l i z a t i o n , and s t a n d ­

a r d i z a t i o n c a n be more f u l l y r e a l i z e d w i t h t h e i n t r o d u c t i o n 

o f a complex computer sy s t e m . A l l t h e s e moves c o n t r i b u t e 

t o w a r d t h e u l t i m a t e o b j e c t i v e of a c h i e v i n g a t o t a l l y i n t e ­

g r a t e d i n f o r m a t i o n system. C o n s e q u e n t l y , when we a n a l y s e 

t h e d a t a , t h e r e a d e r , armed w i t h knowledge o f t h e w i d e r 

p i c t u r e , w i l l more a c c u r a t e l y be a b l e t o a s s e s s t h e r e a s o n s 

f o r v a r i o u s d e c i s i o n s . 

We w i l l now d e s c r i b e t h e s t r u c t u r e and c o m p o s i t i o n o f 

t h e s t e e l tube d i v i s i o n . The d i v i s i o n c o n s i s t s o f f o u r t e e n 

m a n u f a c t u r i n g companies o r g a n i z e d i n t o s i x p r o d u c t and p r o ­

c e s s g r o u p s , and t h r e e s e r v i c e companies l o c a t e d on t w e n t y -

one s i t e s , a l l but s i x o f t h e s e s i t e s l o c a t e d w i t h i n a t e n 

m i l e r a d i u s o f d i v i s i o n a l h e a d q u a r t e r s . The o t h e r companies 

a r e l o c a t e d i n a range from a day's t r a v e l by t r a i n t o an 

ho u r ' s d r i v e f r o m t h i s c e n t r a l l o c a l e , and c o n s e q u e n t l y , 

p r e s e n t some r a t h e r s p e c i a l c o m m u n i c a t i o n p r o b l e m s . 

A n o t h e r c o m p l i c a t i n g f a c t o r i s t h a t in: some c a s e s more t h a n 
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one company i s r e p r e s e n t e d on t h e same s i t e . 

The m a n u f a c t u r i n g companies v a r y i n s i z e q u i t e s i g n ­

i f i c a n t l y . The d i s t r i b u t i o n i n terms o f numbers employed 

i s shown i n T a b l e I . 

T a b l e I 

D i s t r i b u t i o n o f Companies by Numbers Employed 

Numbers Employed Number o f F i r m s 

l e s s t h a n 500 7 
5 0 0 - 999 1 

1000-1499 1 
1500-1999 1 
2000-2499 2 
2500-2999 1 
3000-5499 
3500-4000 1 

14 

D i v i s i o n a l o r g a n i z a t i o n as i t l o o k s a t p r e s e n t i s 

shown i n F i g u r e 1. The c h a r t i s based on one p r e p a r e d by 

t h e d e p u t y managing d i r e c t o r . D i r e c t l y r e s p o n s i b l e t o t h e 

managing d i r e c t o r of t h e d i v i s i o n " a r e t h e d e p u t y managing 

d i r e c t o r i n c h a r g e of p r o d u c t i o n and r e s e a r c h and d e v e l o p ­

ment, f o u r " f u n c t i o n a l " d i r e c t o r s , a l l b u t one o f whom 

ar e l o c a t e d a t d i v i s i o n h e a d q u a r t e r s , and t h e managing 

d i r e c t o r s o f t h e s i x company groups who a r e a l l l o c a t e d 

on t h e m a n u f a c t u r i n g s i t e s . 

There i s a d i v i s i o n a l B o a r d . T h i s has been c o n s t i t ­

u t e d i n a v a r i e t y of ways s i n c e i t s i n c e p t i o n i n 1958. 

I t now c o n s i s t s o f t h e company managing d i r e c t o r s and t h o s e 
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f u n c t i o n a l d i r e c t o r s shown i n F i g u r e 1 b e i n g d i r e c t l y 

r e s p o n s i b l e t o t h e d i v i s i o n ' s managing d i r e c t o r . However, 

t h i s b o a r d i s n o t a d e c i s i o n - m a k i n g body i n t h e sense t h a t 

i t e x e c u t e s t h e a f f a i r s o f t h e d i v i s i o n . I t i s t h e d i v i s i o n 

managing d i r e c t o r who i s r e s p o n s i b l e t o t h e Chairman f o r 

t h e o p e r a t i o n of t h e d i v i s i o n . The b o a r d p r o v i d e s a d v i c e 

t o t h e managing d i r e c t o r and i n t u r n i s i n f o r m e d by him 

as t o t h e w i d e r o r g a n i z a t i o n a l p i c t u r e . 

F i g u r e 1 

O r g a n i z a t i o n C h a r t o f t h e S t e e l Tube D i v i s i o n 

Managing-
D i r e c t o r 

Deputy M.D. 

THE-COMPANIES 
— I — I — I I I I — T e c h n i c a l P e r s o n n e l F i n a n c i a l M a r k e t i n g 

D i r e c t o r D i r e c t o r D i r e c t o r D i r e c t o r 1 2 3 4 5 6 
I I I Managing D i r e c t o r s 

A l s o i m p o r t a n t i n p r o v i d i n g a d v i c e t o t h e managing-

d i r e c t o r t o h e l p him r u n h i s d i v i s i o n a r e a number o f 

c o m m i t t e e s , some f o r m a l l y , o t h e r s l e s s f o r m a l l y c o n s t i t ­

u t e d . The main committees a r e : 

1) A committee of f u n c t i o n a l d i r e c t o r s u s u a l l y r e f e r r e d 

t o as t h e "Monday morning m e e t i n g " . 

2) C a p i t a l E x p e n d i t u r e Committee. T h i s committee a d v i s e s 



t h e managing d i r e c t o r on t h e a p p r o v a l of e x p e n d i t u r e . 

E x p e n d i t u r e o f o v e r $75*000 a l s o has t o be approved by t h e 

Chairman and h i s E x e c u t i v e Committee. 

3 ) R e s e a r c h and Development B o a r d . T h i s i s a h i g h l e v e l 

committee t h a t r e c e i v e s r e p o r t s from t h e t e c h n i c a l d i r e c t * -

o r . An o f f s h o o t o f t h i s committee i s a new p r o d u c t s com­

m i t t e e . 

4) P l a n Committee. Of a l l t h e committees t h i s i s p o t e n t ­

i a l l y t h e most f a r - r e a c h i n g i n i t s e f f e c t s f o r i t i s c o n ­

c e r n e d w i t h f u t u r e m a n u f a c t u r i n g d e v e l o p m e n t s , i n c l u d i n g 

t h e r a t i o n a l i z a t i o n o f t h e d i v i s i o n ' s a c t i v i t i e s and t h e 

d i s t r i b u t i o n of r e s o u r c e s among companies. T h i s committee 

i s c o n s t i t u t e d i n v a r i o u s ways de p e n d i n g upon t h e p r o b l e m . 

5) P r i c e S t r u c t u r e Committee. T h i s was s e t up q u i t e r e ­

c e n t l y by t h e managing d i r e c t o r i n an e f f o r t t o e s t a b l i s h 

a more r a t i o n a l p r i c e s t r u c t u r e i n t h e d i v i s i o n . 

6) P r e s s u r e Tube Committee. T h i s was s e t up i n 1966 t o 

c o o r d i n a t e p r e s s u r e tube b u s i n e s s i n t h e d i v i s i o n . 

7) Computer A p p l i c a t i o n Committee. A l s o o r g a n i z e d i n 1966, 

t h i s committee i s r e s p o n s i b l e f o r c o o r d i n a t i n g , d i v i s i o n and 

company w o r k i n g p a r t i e s i n computer a p p l i c a t i o n p r o j e c t s . 

P e r h a p s t h e most s i g n i f i c a n t t h i n g about t h e d i v i s i o n a l 

o r g a n i z a t i o n t h a t s t a n d s out c l e a r l y from, even t h i s s k e t c h y 

d e s c r i p t i o n i s t h a t i t i s s t i l l v e r y much i n t h e p r o c e s s of 

development and change. The i n t r o d u c t i o n o f a complex 
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computer u n i t t o a c h i e v e i n t e g r a t e d d a t a p r o c e s s i n g r e p r e ­

s e n t s one o f t h e f o r c i n g i s s u e s , and t h e way i t i s h a n d l e d 

w i l l l a r g e l y d e t e r m i n e whether a d i v i s i o n a l s t r u c t u r e w i l l 

emerge t h a t i s c a p a b l e o f c o o r d i n a t i n g and c o n t r o l l i n g t h e 

a c t i v i t i e s of f o u r t e e n p r e v i o u s l y semi-autonomous s t e e l tube 

m a n u f a c t u r i n g companies. 
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IV. I m p l e m e n t a t i o n : The Methods o f R e s e a r c h 

F i e l d w o r k f o r t h i s r e s e a r c h began i n O c t o b e r , 1965. 

A p r e l i m i n a r y s t u d y i d e n t i f v i n g t h e major p r o b l e m a r e a s 
33 

had a l r e a d y been c o n c l u d e d . Because we w i s h e d t o o b t a i n 

i n f o r m a t i o n r e l a t i n g t o t h e computer development, i t was 

n e c e s s a r y t o i n t e r v i e w a l l s e n i o r managers i n each o f t h e 

major o r g a n i z a t i o n a l u n i t s - t h e computer u n i t , t h e d i v i ­

s i o n , and t h e companies. C o n s e q u e n t l y , we i n t e r v i e w e d a i l 

e x e c u t i v e s a t t h e " d i r e c t o r " l e v e l i n each of t h e t h r e e 

u n i t s , a l l s e n i o r " f u n c t i o n a l " e x e c u t i v e s who m a i n t a i n 

c o m p a n y - d i v i s i o n c o m m u n i c a t i o n l i n k s , and t h e two s e n i o r 

systems a n a l y s t s a t t h e computer u n i t . The breakdown o f 

t h e t o t a l number o f p e o p l e i n t e r v i e w e d between O c t o b e r , 

1965 and March, 1966 when f i e l d w o r k was c o n c l u d e d a p p e a r s 

i n T a b l e I I . 

• Table I I  

Number o f P e o p l e I n t e r v i e w e d 

D i v i s i o n Companies Computer U n i t T o t a l s 

D i r e c t o r s 9 4-7 1 57 

O t h e r E x e c u t i v e s 10 31 C 43 

T o t a l s 19 78 3 100, 

The d a t a was c o l l e c t e d a l m o s t s o l e l y t h r o u g h t h e use 
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o f s e m i - s t r u c t u r e d i n t e r v i e w i n g . Because t i l e p r o b l e m s w i t h 

w h i c h we hoped t o d e a l were n o t c l e a r a t t h e o u t s e t , i t 

was i m p o s s i b l e t o s t a n d a r d i z e t h e i n t e r v i e w i n g f o r m a t 

beyond a m i n i m a l degree. 

... a s t u d y i s not c o m p l e t e l y " j e l l e d " 
a t t h e t i m e t h e r e s e a r c h p r o b l e m i s 
f o r m u l a t e d . D u r i n g t h e c o u r s e o f t h e 
i n v e s t i g a t i o n , a more adequate s t a t e ­
ment of t h e p r o b l e m i t s e l f may be 
d e v e l o p e d , new h y p o t h e s e s may emerge, 
u n f o r s e e n r e l a t i o n s h i p s may a p p e a r . 34 

Beyond an i n t e r e s t i n m a n a g e r i a l c o n t r o l systems i n 

l a r g e b a t c h and mass p r o d u c t i o n t y p e s o f t e c h n o l o g y , and 

t h e ways i n v/hich t h e f o r m u l a t i o n and i m p l e m e n t a t i o n o f 

o r g a n i z a t i o n a l o b j e c t i v e s a f f e c t m a n u f a c t u r i n g a c t i v i t i e s , 

t h e r e s e a r c h e r s were u r g e d t o probe as d e e p l y as p o s s i b l e 

i n t h e t i m e a v a i l a b l e . C o n s e q u e n t l y , t h e i n t e r v i e w s c h e d ­

u l e , more s t a n d a r d i z e d as r e s e a r c h d e v e l o p e d s p e c i f i c prob­

l e m s , was d e s i g n e d t o e l i c i t i n f o r m a t i o n on: p e r s o n a l j o b 

h i s t o r i e s , h i s t o r y and development o f company p l a n s , work 

s t a t u s and r o l e , p r o d u c t v a r i a b i l i t y , " t a s k " and "element" 

f u n c t i o n s , r e l a t i o n s h i p and amount of c o n t a c t among t h e 

d i v i s i o n , companies, and computer u n i t , t h e p e r c e i v e d r o l e 

o f t h e d i v i s i o n , management development, and t h e h i s t o r y 

and e f f e c t s o f computer a p p l i c a t i o n . The i n t e r v i e w s them­

s e l v e s t o o k anywhere from two hours t o a f u l l w o r k i n g day. 

I n a d d i t i o n t o t h e i n t e r v i e w s , i n t e n s i v e c o n d u c t e d 

t o u r s were made o f a l l t h e p l a n t s w i t h i n t h e d i v i s i o n . 
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A l s o a c c e s s t o c e r t a i n company and d i v i s i o n a l r e c o r d s and 

• f i l e s a l l o w e d t h e r e s e a r c h e r s t o g a i n a f i r s t - h a n d i m p r e s ­

s i o n o f t h e d i v e r s i t y t h a t t h e d i v i s i o n i s c u r r e n t l y a t ­

t e m p t i n g t o i n t e g r a t e and c o n t r o l . As w e l l as t h e r e s u l t s 

c o n t a i n e d i n t h i s t h e s i s , i t i s e x p e c t e d t h a t s e v e r a l 

a r t i c l e s d e a l i n g w i t h some of t h e many i n t e r e s t i n g p r o b l e m s 

o f t h i s d i v e r s e m a n u f a c t u r i n g o p e r a t i o n w i l l soon be pub-
35 

l i s h e d . 

Because o f t h e f r a g m e n t a t i o n o f t h e d i v i s i o n b o t h 

g e o g r a p h i c a l l y and o r g a n i z a t i o n a l l y , i t was n e c e s s a r y t o 

c o m p l e t e t h e f i e l d w o r k i n one company b e f o r e p r o c e e d i n g t o 

t h e n e x t . T h i s means t h a t a l l t h e d a t a a r e n o t e x a c t l y 

comparable i n p o i n t of t i m e , t h e r e b e i n g a f o u r t o f i v e 

month l a g i n c o l l e c t i o n . However, t h e m o n t h l y p r o g r e s s 

m e e t i n g s w i t h t h e managing d i r e c t o r o f t h e d i v i s i o n h e l p e d 

t o e l i m i n a t e much of t h i s weakness and' k e p t th e r e s e a r c h 

w o r k e r s i n f o r m e d o f any m ajor changes t a k i n g p l a c e w i t h i n 

t h e v a r i o u s companies. 

The p e r i o d o f t i m e s p e n t and t h e number of p e o p l e 

i n t e r v i e w e d f l u c t u a t e d a good d e a l among companies. There 

were a number of r e a s o n s f o r t h i s . I n g e n e r a l , t h e companies 

s t u d i e d f i r s t t o o k l o n g e s t , f o r the r e s e a r c h w o r k e r s were 

t h e m s e l v e s f e e l i n g t h e i r way and r e q u i r e d a l o t o f h e l p 

t o u n d e r s t a n d t h e c o m p l e x i t i e s o f o r g a n i z i n g and c o n t r o l l i n g 

t h e m a n u f a c t u r e of a d e c e p t i v e l y s i m p l e p r o d u c t l i k e s t e e l 
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t u b e . As t h e y became more e x p e r i e n c e d and t h e t h e o r e t i c a l 

p r o b l e m s more c o n c r e t e , t h e y c o u l d make t h e i r q u e s t i o n s 

more d i r e c t , and t h e i n t e r v i e w i n g p r o c e s s speeded up c o n ­

s i d e r a b l y . Companies t h e m s e l v e s a l s o v a r i e d ; i s some 

companies, p e o p l e ' s v i e w s on o r g a n i z a t i o n a l p r o b l e m s were 

more e x p l i c i t and more s o p h i s t i c a t e d t h a n i n o t h e r s . There 

were a l s o d i f f e r e n c e s i n s o c i a l s t r u c t u r e w h i c h made i t 

e a s i e r t o c o v e r more ground by i n f o r m a l d i s c u s s i o n i n some 

companies t h a n i n o t h e r s ; t h e midday e a t i n g arrangement 

b e i n g i m p o r t a n t i n t h i s r e s p e c t . F i n a l l y , and o f p a r t ­

i c u l a r s i g n i f i c a n c e t o t h e r e s e a r c h , companies v a r i e d 

c o n s i d e r a b l y o r g a n i z a t i o n a l l y ; more p e o p l e f e l l i n t o t h e 

c a t e g o r i e s c o v e r e d i n t h e i n t e r v i e w i n g program i n some 

companies t h a n i n o t h e r s . 

I t i s p e r h a p s o p p o r t u n e t o say here t h a t because 

t h i s s t u d y comes n e a r t h e b e g i n n i n g o f a s e r i e s o f s t u d i e s , 

we hope t h a t subsequent r e s e a r c h d e s i g n s w i l l t e s t i n a 

more p r e c i s e f a s h i o n t h e s u g g e s t i v e f i n d i n g s and i m p l i ­

c a t i o n s r e v e a l e d by t h i s i n v e s t i g a t i o n . L e t us now p r o c e e d 

t o an a n a l y s i s o f t h e d a t a . 



V. The D ata: F i n d i n g s o f t h e R e s e a r c h 

H i s t o r i c a l b a c k g r o u n d of t h e computer a p p l i c a t i o n 

I n 1956, t h e d i r e c t o r o f r e s e a r c h and development 

on t h e main c o r p o r a t i o n b o a r d s u g g e s t e d t o t h e b o a r d "the 

v e r y c o n s i d e r a b l e p o t e n t i a l i m p o r t a n c e ... o f g e t t i n g 

i n v o l v e d i n t h e use o f c o m p u t e r s " . He p e r s u a d e d t h e b o a r d 

t o s e t up a r e s e a r c h p r o j e c t w i t h f a i r l y wide terms o f 

r e f e r e n c e : where i s a computer u s e a b l e t o b e s t advantage 

and what o r g a n i z a t i o n s h o u l d be s e t up t o d e a l w i t h i t ? 

F o r example, s h o u l d t h e r e be one complex c e n t r a l computer 

o r s e v e r a l s m a l l e r ones l o c a t e d i n d i f f e r e n t o r g a n i z a t i o n a l 

u n i t s ? 

The p r o j e c t team was s e t up i n t e r n a l l y and worked from 

1956-1959- f t was t h e o p i n i o n o f t h e main b o a r d t h a t t h e r e 

w o u l d be l i t t l e use i n h i r i n g e x t e r n a l c o n s u l t a n t s as t h e r e 

was no one w i t h t h e n e c e s s a r y e x p e r i e n c e and knowledge t o 

do t h e j o b . I n s t e a d q u a l i f i e d systems a n a l y s t s , program­

mers, and machine o p e r a t o r s were r e c r u i t e d as t h e y were 

needed and as t h e y became a v a i l a b l e . The p r e s e n t computer 

u n i t d i r e c t o r was 'one o f t h e i n i t i a l team of f o u r who 

c a r r i e d out t h e o r i g i n a l s u r v e y . 

. I n 1957, t h e main b o a r d a u t h o r i z e d t h e h i r i n g o f an 

IBM 650 computer f o r t h r e e y e a r s s o l e l y f o r r e s e a r c h p u r ­

p o s e s . I t was t o be used e x p e r i m e n t a l l y and d i d n o t have 

t o j u s t i f y i t s e l f i n terms of r e v e n u e . I n i t i a l l y , t h e 
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p r o j e c t team v i s i t e d a d i v e r s e s e l e c t i o n of manufacturing-

companies w i t h i n t h e c o r p o r a t e s t r u c t u r e t o a s c e r t a i n t h e 

p o s s i b l e a r e a s o f a p p l i c a t i o n . The members of t h e team 

d e c i d e d t h a t t h e s t e e l t u b e m a n u f a c t u r i n g companies w h i c h 

were a t t h a t t i m e b e i n g o r g a n i z e d i n t o a d i v i s i o n a l s t r u c t ­

u r e p r e s e n t e d t h e most p r o m i s e . 

I n I 9 6 0 , t h e p r o j e c t team p r e s e n t e d a r e p o r t t o t h e 

main b o a r d s t a t i n g t h a t t h e r e were ad v a n t a g e s i n t h e use of 

a computer w i t h i n t h e c o r p o r a t i o n and recommending an i n i t ­

i a l a p p l i c a t i o n i n t h e s t e e l tube d i v i s i o n . The r e p o r t 

a l s o recommended t h a t due t o t h e c o m p l e x i t y o f p r o c e s s i n g -

r e q u i r e d and t h e s h e e r volume o f work, t h e r i g h t a p p r o a c h 

would be t o i n s t a l l a c e n t r a l computer as l a r g e and as 

p o w e r f u l as c o u l d be a f f o r d e d and f i n a n c i a l l y j u s t i f i e d 

r a t h e r t h a n a s e r i e s o f s m a l l e r computers t h a t would p e r ­

f o r c e be r e s t r i c t e d t o r e l a t i v e l y s i m p l e t a s k s . The r e p o r t 

i n c l u d e d a recommendation as t o t h e t y p e o f machines t o 

p u r c h a s e (IBM 7070 and 14-01). The r e p o r t was adopted by 

t h e b o a r d and t h e companies i n t h e s t e e l tube d i v i s i o n were 

a s k e d t o g i v e t h e i r f u l l c o o p e r a t i o n . 

The team began work on t h e development o f computer 

programs f o r a l l t h e s t e e l t u b e companies b u t c o n c e n t r a t e d 

i t s e f f o r t s a t Company 1 and Company 2. P r o d u c t i o n c o n t r o l 

was r e c o g n i z e d as t h e e s s e n t i a l f o u n d a t i o n o f an u l t i m a t e 

i n t e g r a t e d s y s t e m . The b a s i c c o n c e p t i o n o f t h e o r i g i n a l 
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p l a n was t o i n t e g r a t e f u l l y each company, t o c o m p u t e r i z e 

t h e complete m a n u f a c t u r i n g o p e r a t i o n s : 

a) o r d e r raw m a t e r i a l s , 

b) s e l e c t raw m a t e r i a l s f o r m a n u f a c t u r e , 

c ) p l a n work s c h e d u l e s , 

d) d e t e r m i n e t h e number of c o l d draw p a s s e s , 

e) p l a n f u t u r e p r o g r e s s , 

f ) d e t e r m i n e wages i n r e l a t i o n t o work o u t p u t , 

g) make up t h e p a y r o l l , 

h) make out c u s t o m e r i n v o i c e s a t d i s p a t c h p o i n t , and • 

i ) a n a l y s e c o s t s and s a l e s . 

P r o g r e s s , however, was s l o w e r t h a n e x p e c t e d p a r t l y 

due t o c o m p l e x i t y of t h e o p e r a t i o n s t o be c o n t r o l l e d , 

p a r t l y because a t t e m p t s t o base computer programs on ex­

i s t i n g manual methods p r o v e d a b o r t i v e . The e x i s t i n g methods 

were f o u n d t o be i n a d e q u a t e o r i n c o n s i s t e n t i n c e r t a i n 

v i t a l r e s p e c t s . No one knew t h e l o g i c r e q u i r e d t o make 

s t e e l t u b e . E x i s t i n g m a n u f a c t u r i n g methods were based on 

a s e r i e s o f s h o r t c u t s and r u l e s o f thumb - i n s h o r t , on 

e x p e d i e n c e and e x p e r i e n c e . 

I t was o n l y when t h e f i r s t progams were run.'.in 1963 

t h a t t h e f u l l e x t e n t o f t h e p r o b l e m s i n v o l v e d i n a t t e m p t i n g 

t o a p p l y i n t e g r a t e d d a t a p r o c e s s i n g t o t h e p r o d u c t i o n and 

m a r k e t i n g o f s t e e l tube was r e a l i z e d . Computer a p p l i c a t i o n 

was s u b s e q u e n t l y l i m i t e d t o companies 1 and 2, t h e s e b e i n g 
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f u r t h e s t advanced i n t h e i n t r o d u c t i o n . The p r o c e s s o f 

a t t e m p t i n g t o amend the f i r s t programs began. I t was 

d u r i n g t h i s p e r i o d and on t h e b a s i s o f t h e f i r s t programs 

t h a t t h e systems a n a l y s t s a t t h e computer u n i t c l a i m e d 

t h a t a t l a s t t h e y c o u l d d e t e r m i n e what t h e c o n t r o l l i n g 

f a c t o r s are i n making t u b e . 

" I n 1965, a team was s e t up t o r e w r i t e t h e programs. 

I t was c l a i m e d t h a t t o o much i n f o r m a t i o n had been l e f t 

o u t , and t h a t o v e r f i v e y e a r s t h e programs had become 

e x c e s s i v e l y f u l l and v e r y uneconomic t o r u n . T h i s team 

a n a l y s e d t h e computer program i n d e t a i l and a r r i v e d a t 

c e r t a i n c o n c l u s i o n s . On t h e b a s e s of t h e s e c o n c l u s i o n s , 

t h e computer u n i t d i r e c t o r wrote a r e p o r t p r o p o s i n g t h e 

p u r c h a s e of an IBM 360 / 5 0 " r e a l - t i m e " computer v / i t h d i r e c t 

" l a n d - l i n e " l i n k s t o IBM 360/20 computers l o c a t e d on v a r i o u s 

m a n u f a c t u r i n g s i t e s . The main b o a r d c o n s i d e r e d t h i s r e p o r t 

and committed i t s e l f t o new e x p e n d i t u r e i n 1968. 

T h i s a m b i t i o u s u n d e r t a k i n g i t was f e l t r e q u i r e d more 

i n v o l v e m e n t on t h e p a r t o f s e n i o r d i v i s i o n a l and company 

management t h a n had been h i t h e r t o f o r t h c o m i n g . I n December, 

1965, t h e s t e e l tube d i v i s i o n b o a r d p r o p o s e d : 

The f o r m u l a t i o n o f p r e c i s e systems 
o b j e c t i v e s would be u n d e r t a k e n by t h e 
D i v i s i o n a l d i r e c t o r s o f p r o d u c t i o n , 
m a r k e t i n g , and f i n a n c e , who would 
form and c h a i r w o r k i n g p a r t i e s c o n ­
s i s t i n g of t h e i r o p p o s i t e numbers i n 
t h e companies. The D i v i s i o n a l f i n a n c e 



d i r e c t o r would c o o r d i n a t e t h e work 
o f t h e w o r k i n g p a r t i e s . T h i s work 
would be g i v e n t o p p r i o r i t y i n f u l l 
c o n s c i o u s n e s s t h a t i t would pre-empt 
a l a r g e p a r t o f t h e t i m e and e n e r g i e s 
of s e n i o r management i n b o t h D i v i s i o n 
a:''d companies. 

T h i s s t a t e m e n t had become a w o r k i n g r e a l i t y when r e s e a r c h 

was c o n c l u d e d i n March, 1 9 6 5 . 

Method o f d a t a a n a l y s i s 

The method o f d a t a a n a l y s i s has been t o t a k e t h e 

above c h r o n o l o g y of t e n y e a r s and a t t e m p t t o f i t i t i n t o 

t h e c y c l i c p a t t e r n d e s c r i b e d i n t h e t h e o r e t i c a l a n a l y s i s . 

I n o t h e r words, we have l e n t f o rm t o t h i s h i s t o r y by 

i d e n t i f y i n g w i t h i n i t t h e p r o c e s s e s o f s e a r c h , c o n s o l i ­

d a t i o n , and c o n f l i c t / c h a n g e . What i s i m p o r t a n t t o rernembe 

i n t h i s r e s p e c t i s t h a t when one uses a model t o a s s i s t 

i n t h e u n d e r s t a n d i n g and e x p l a n a t i o n o f h i s a n a l y s i s , 

he must be e x t r e m e l y c a r e f u l t h a t the model does n o t 

become a v e h i c l e o v e r w h i c h he l o s e s c o n t r o l and t h e r e b y 

l o s e s t o u c h w i t h t h e e m p i r i c a l r e a l i t y t h a t he i s a t t e m p t ­

i n g t o d e s c r i b e . F a r b e t t e r i t i s f o r t h e a n a l y s t t o 

a d j u s t h i s model t o f i t t h e d a t a r a t h e r t h a n v i c e v e r s a . 

T h i s note of c a u t i o n i s i n t r o d u c e d f o r two r e a s o n s . 

F i r s t , i n t h e c y c l i c model t h a t we have p r o p o s e d , t h e 

p r o c e s s e s o f s e a r c h , c o n s o l i d a t i o n , and c o n f l i c t / c h a n g e 

a r e m e r e l y more dominant a t one t i m e t h a n a n o t h e r . I n 

o t h e r words, one p r o c e s s does n o t e x i s t t o t h e m u t u a l 
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e x c l u s i o n of. t h e o t h e r two; d u r i n g t h e p r o c e s s o f s e a r c h , 

c o n f l i c t may o c c u r as t o w h i c h a l t e r n a t i v e i s " b e s t " . At 

t h e same t i m e , a c o n s o l i d a t i o n of c e r t a i n i n t e r e s t groups 

may form i n o r d e r t o promote what t h e y t h i n k a r e t a c t i c a l 

o b j e c t i v e s . Hence, i t i s t h e dominant p r o c e s s w i t h w h i c h 

we a r e p r i m a r i l y c o n c e r n e d a t any one t i m e . 

Second, we a r e not a d v o c a t i n g t h a t t h e p r e s e n c e o f one 

c y c l e means t h e e x c l u s i o n o f a l l o t h e r s . There i s n o t h i n g 

t o p r o h i b i t t h e e x i s t e n c e o f two p a r a l l e l c y c l e s . F o r 

example, i t may be t h a t one i s c o n c e r n e d w i t h s h o r t t e r m 

o b j e c t i v e s , t h e o t h e r w i t h l o n g range p r o s p e c t s . T h e r e f o r e , 

t h e a d o p t i o n o f t h i s c y c l i c model does n o t deny e i t h e r t h e 

o c c u r r e n c e of o t h e r p r o c e s s e s w i t h i n t h e dominant p r o c e s s 

b e i n g d e s c r i b e d n o r does i t deny t h a t two c y c l e s might 

t a k e p l a c e c o n c u r r e n t l y . 

A l s o , a case c o u l d p r o b a b l y be made f o r f i n d i n g c y c l e s 

w i t h i n c y c l e s , but on t h e g e n e r a l d e s c r i p t i v e l e v e l j u s t 

c o n c l u d e d , we m a i n t a i n t h a t t h e r e a r e t h r e e major c y c l e s , 

t h e t h i r d one n o t b e i n g c o m p l e t e d a t t h e t i m e r e s e a r c h was 

c o n c l u d e d . We have chosen t h i s method o f a n a l y s i n g t h e d a t a 

i n an a t t e m p t t o compare s i m i l a r c a t e g o r i e s o f o r g a n i z a t i o n ­

a l development and t o draw i n f e r e n c e s about what t h e y mean. 

C o n s e q u e n t l y , a l l t h e d a t a a r e c l a s s i f i e d a c c o r d i n g t o p r o ­

c e s s and c y c l e . I n t h i s way, we hope t o a c h i e v e our i n t e n t ­

i o n o f showing how an o r g a n i z a t i o n a l o b j e c t i v e d e v e l o p s and 

what r a m i f i c a t i o n s t h i s development has f o r management c o n t r o l . 
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D u r i n g t h e p r e s e n t a t i o n , we w i l l q uote from v a r i o u s 

i n t e r v i e w s t o s u b s t a n t i a t e o u r c l a i m s . Because we have 

o f f e r e d t h e c l o a k o f ano n y m i t y t o t h e i n t e r v i e w e e s , we 

ca n n o t r e v e a l any c o n f i d e n c e s o f s p e c i f i c i n d i v i d u a l s . 

We have h a n d l e d t h i s f i r s t by i d e n t i f y i n g a l l q u o t a t i o n s 

by t h e p l a c e i n w h i c h t h e r e s p o n d e n t works ( e . g . , d i v i s i o n , 

companies 1 , 2 , 3 , 4 , 5 , 6 , and t h e computer u n i t ) . Then, i n 

the c a s e of t h e d i v i s i o n and companies, we have a t t a c h e d a 

symbol t o each r e s p o n d e n t so t h a t t h e t h r e a d o f h i s a r g u -

ment might be f o l l o w e d t h r o u g h o u t . There were t o o few 

e x e c u t i v e s i n t e r v i e w e d a t t h e computer u n i t t o adopt t h i s 

p r o c e d u r e . I f t h e r e s p o n d e n t s made s e m i - p u b l i c s t a t e m e n t s 

as some of them d i d i n s p e e c h e s , a r t i c l e s , and r e p o r t s , 

t h e y v / i l l be i d e n t i f i e d as s u c h . L e t us now p r o c e e d w i t h 

t h e a n a l y s i s . 

Development o f an o r g a n i z a t i o n o b j e c t i v e  

C y c l e 1 - S e a r c h 

From i t s b e g i n n i n g i n 1 9 5 6 , t h e i n t r o d u c t i o n o f a 

computer has had t h e f u l l endorsement o f t h e main b o a r d . 

There a re many r e a s o n s f o r t h i s . E x t e r n a l f a c t o r s r e v o l v e 

a r o u n d t h e g e n e r a l i n d u s t r i a l t r e n d . t o w a r d s more e f f e c t i v e 

use of r e s o u r c e s w h i c h has been accompanied by t h e d e v e l o p ­

ment o f new management t o o l s and t e c h n i q u e s . T h i s has 

r e s u l t e d i n a "need" f o r i n c r e a s e d and more s o p h i s t i c a t e d 

measurement and c o m p a r i s o n . I n t e r n a l l y , t h e r e a s o n s a r e 



j u s t as c o m p e l l i n g . The h i s t o r i c a l t r e n d i n t h i s l a r g e 

i n d u s t r i a l c o n c e r n t o w a r d s more p r o d u c t , p r o c e s s , m a r k e t , 

and o r g a n i z a t i o n a l s t a n d a r d i z a t i o n and r a t i o n a l i z a t i o n 

p l u s t h e i n c l i n a t i o n s o f t h e p r e s e n t Chairman t o " e s t a b l i s h • 

s y s t e m a t i c c o n s o l i d a t i o n ... t h r o u g h a l l advance i n f o r m ­

a t i o n - g e n e r a t i n g t e c h n i q u e s a v a i l a b l e " a r e a d d i t i o n a l 

f a c t o r s i n t h e main b o a r d a p p r o v a l o f " g e t t i n g i n v o l v e d 

i n t h e use o f computers". The main a r e a s o f i n q u i r y have 

c e n t e r e d a r o u n d what c a t e g o r y o f pr o b l e m t o c o m p u t e r i z e , 

how t o a p p l y t h e computer t o t h e s e probems, and. f i n a l l y , 

what k i n d o f equipment would b e s t s u i t t h e p r o p o s e d o p e r ­

a t i o n s . 

I t was w i t h t h i s frame o f r e f e r e n c e t h a t a computer 

p r o j e c t team c o n s i s t i n g o f f o u r members was e s t a b l i s h e d . 

I t became t h e j o b o f t h i s team t o e x p l o r e a l t e r n a t i v e 

a r e a s f o r c o m p u t e r i z a t i o n , a t t h e same t i m e d e v i s i n g 

methods f o r t h e i r i m p l e m e n t a t i o n , I t was a l s o t h e p u r p o s e 

of t h e team t o w i n g e n e r a l a p p r o v a l o f computer t e c h n o l o g y 

and o f t h e s p e c i f i c p r o p o s a l s s u b s e q u e n t l y c o n t a i n e d i n 

i t s r e p o r t . Some of t h e more i m p o r t a n t a l t e r n a t i v e a p p l i c ­

a t i o n s t h a t t h e p r o j e c t team c o n s i d e r e d and t h e r e a s o n s 

f o r t h e i r a c c e p t a n c e o r r e j e c t i o n as e x p l a i n e d by t h e 

computer u n i t d i r e c t o r a r e as f o l l o w s : 

1 ) C o m p u t e r i z e a c c o u n t s . T h i s a l t e r n a t i v e was c o n s i d e r e d 

and r e j e c t e d because i t wo u l d not f u l l y u t i l i z e complex 

d a t a p r o c e s s i n g equipment. A l s o , t h e computer u n i t d i r e c t o r 



s t a t e d t h a t b e n e f i t s from c o m p u t e r i z i n g a c c o u n t s a r e few. 

"There i s v e r y l i t t l e advantage i n t h e speed-up a c h i e v e d 

and few c l e r k s a r e s a v e d . " 

2 ) C o m p u t e r i z e s t o c k c o n t r o l . T h i s a l t e r n a t i v e was r e ­

j e c t e d as n o t f o r m i n g t h e c e n t r a l p r o b l e m . As an a n c i l l a r y 

p r o j e c t , i t would be c o n s i d e r e d a t a l a t e r d a t e . 

3) C o m p u t e r i z e p r o d u c t i o n c o n t r o l 

The r e a l way t o make money w i t h a 
computer i s t o go i n t o t h e p r o d u c t i o n 
c o n t r o l f i e l d . The l a b o r d i s p l a c e m e n t 
i s s m a l l i n t h i s a r e a but u s i n g t h e 
computer s u b s t a n t i a l l y enhances t h e 
chances o f r e d u c i n g work i n p r o g r e s s , 
i m p r o v i n g d e l i v e r y r e c o r d s , r e d u c i n g 
s t o c k i n v e n t o r y , e t c . . .One c a n make 
a s u b s t a n t i a l s e t o f s a v i n g s , but o n l y 
i n r e t u r n f o r s u b s t a n t i a l i n v e s t m e n t . 
I f one can c r a c k t h e p r o d u c t i o n c o n t r o l 
p r o b l e m - t h e h a r d e s t o f a l l - a l l t h e . 
r e s t f o l l o w s . 

(Computer U n i t D i r e c t o r 
i n a speech t o t h e s e n i o r 
management o f Company 2 . ) 

a) ... i n s t a n d a r d p r o d u c t l i n e p l a n t s . 

The p r o j e c t team i n v e s t i g a t e d a l l m a n u f a c t u r i n g d i v i s i o n s 

w i t h i n t h e c o r p o r a t i o n . H a v i n g s e t t l e d on p r o d u c t i o n 

c o n t r o l as t h e a r e a t o c o n c e n t r a t e i t s e f f o r t s , i t r e j e c t e d 

s t a n d a r d i z e d mass p r o d u c t i o n p l a n t s because p r o d u c t i o n 

c o n t r o l p r o b l e m s were not c o n s i d e r e d a c u t e . 

b) ... i n c u s t o m - b u i l t p r o d u c t p l a n t s . 

The s t e e l tube d i v i s i o n m a n u f a c t u r e s 
t u b i n g on a c u s t o m - b u i l t b a s i s , t h e r e 



b e i n g no c a t e g o r i e s o f p r o d u c t s . Any 
t y p e of t u b i n g i s made w i t h i n t h e l i m i t s 
o f t h e i n s t a l l e d p l a n t . E v e r y o r d e r has 
t o be p l a n n e d , c o s t e d , and l o a d e d as a 
c o m p l e t e l y i n d i v i d u a l t h i n g . ... 

There are a l s o i n t h e s t e e l tube d i v i ­
s i o n a group o f f a i r l y s i m i l a r companies. 
We t h o u g h t t h a t t h e p r o d u c t i o n c o n t r o l 
programs d e v i s e d i n t h e d i v i s i o n would 
n o t be a p p l i c a b l e t o j u s t one company, 
but s e v e r a l , f o r example, a l l companies 
making c o l d drawn t u b i n g and a l l u s i n g 
b a s i c a l l y the same t e c h n o l o g y and ex­
p e r i e n c e . I n o t h e r words, a l l who s h a r e 
t h e same b a s i c p r o b l e m s . 

( I b i d . ) 

I t was on t h e b a s i s o f t h i s s e a r c h p r o c e s s t h a t i n 

I960 th e p r o j e c t team p r o d u c e d a r e p o r t . The r e p o r t 

d i s c u s s e d t h e v a r i o u s a l t e r n a t i v e s , p r o p o s e d i n i t i a l a p p l i c 

a t i o n i n t h e s t e e l tube d i v i s i o n , i n d i c a t e d t h e t y p e and 

o r g a n i z a t i o n a l s e t t i n g o f t h e computers r e q u i r e d , and s t a t e 

t h e o v e r a l l o b j e c t i v e o f t h e computer a p p l i c a t i o n i n t h e 

s t e e l tube d i v i s i o n - t o p r o v i d e i n t e g r a t e d p r o d u c t i o n 

c o n t r o l f o r a l l o f t h e s t e e l tube m a n u f a c t u r i n g companies. 

Even t h o u g h i t i s d i f f i c u l t t o c o l l e c t f u l l and 

a c c u r a t e d a t a on e v e n t s f i v e t o e i g h t y e a r s p a s s e d , t h i s 

h i s t o r i c a l d e s c r i p t i o n o f t h e i n t r o d u c t i o n t o the i d e a o f 

c o m p u t e r s , r e s e a r c h i n t o u s i n g them, and a r e p o r t o f what 

s p e c i f i c a p p l i c a t i o n would b e s t s u i t t h e p a r t i c u l a r s i t ­

u a t i o n and c o n d i t i o n s o f t h i s c o r p o r a t i o n does i l l u s t r a t e 

t h e c o n c e r n f o r f e a s i b i l i t y and a c c e p t a n c e of p r o p o s e d 

o b j e c t i v e s . The i n i t i a t i n g i n t e r e s t g r o u p , i n t h i s c a s e , 
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t h e computer team, a f t e r g a i n i n g a p p r o v a l f o r i t s p r o j e c t , 

s e t about a t t e m p t i n g t o d e v e l o p f i r s t a p o s s i b l e and t h e n 

a w o r k a b l e and o p e r a t i o n a l p r o p o s a l t o p r e s e n t i n i t s 

r e p o r t t o t h e main b o a r d . Below i s an i t e m i z e d l i s t o f 

t h e team's p r o g r e s s t o w a r d " c o n s o l i d a t i o n " . 

1) I n i t i a l endorsement and a p p r o v a l by t h e main 

b o a r d , t h e most i n f l u e n t i a l and p o w e r f u l body w i t h i n t h e 

c o r p o r a t i o n , o f computers i n g e n e r a l and o f some k i n d o f 

a p p l i c a t i o n ( " g e t t i n g i n v o l v e d " ) i n p a r t i c u l a r . 

2) The s e a r c h i n g out and making i t s e l f k n o w l e d g e a b l e 

o f t h e v a r i o u s a l t e r n a t i v e c o u r s e s o f a c t i o n so t h a t i t 

c o u l d : a) p r o v i d e t h e most " s a t i s f a c t o r y " a p p l i c a t i o n ; 

b) arm i t s e l f w i t h r e a s o n s as t o why a l t e r n a t i v e c o u r s e s 

a r e n o t as a p p r o p r i a t e ; c ) e s t a b l i s h a p r i o r i t y among 

a l t e r n a t i v e s i n case th e f i r s t one i s n o t w o r k a b l e ; o r , i n 

t h e e vent t h a t no a p p l i c a t i o n i s f e a s i b l e , d) g i v e up t h e 

a t t e m p t . 

$) A t t e m p t s t o communicate t h e i d e a o f i n t e g r a t e d 

d a t a p r o c e s s i n g and t h a t i t i s p o s s i b l e t o d e f i n e t h e l o g i c 

b e h i n d th e m a n u f a c t u r e o f s t e e l tube t o o r g a n i z a t i o n a l l y 

r e l e v a n t members ( i . e . , company and d i v i s i o n a l managements). 

The f a c t t h a t t h i s k i n d o f c o m m u n i c a t i o n and t h e ways i n 

w h i c h i t was communicated was n o t w h o l l y a c c e p t a b l e t o and 

t h e r e f o r e e n d o r s e d by company and d i v i s i o n a l managements 

has i m p o r t a n t i m p l i c a t i o n s w h i c h w i l l be e v i d e n c e d t h r o u g h ­

out the f o l l o w i n g p r o c e s s e s and c y c l e s . 
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4) P r o d u c t i o n o f a r e p o r t s p e c i f y i n g i n d e t a i l t h e 

f e a s i b i l i t y o f computer a p p l i c a t i o n - t h e a r e a and k i n d 

o f a p p l i c a t i o n , t h e method, t h e t y p e o f equipment approp­

r i a t e f o r s u c h a p r o j e c t , and a l l r e l a t e d t o a t i m e s c h e d ­

u l e . 

5) A c c e p t a n c e o f t h e r e p o r t b3<- t h e main b o a r d and a 

" r e q u e s t " by t h i s same b o a r d f o r a l l d i v i s i o n a l and company 

p e r s o n n e l t o c o o p e r a t e f u l l y v / i t h t h e newly formed c e n t r a l 

computer u n i t i n i t s a p p l i c a t i o n o f i n t e g r a t e d p r o d u c t i o n 

c o n t r o l f o r t h e s t e e l t u b e d i v i s i o n . 

C y c l e 1 - C o n s o l i d a t i o n 

I t i s a t t h e p o i n t o f i m p l e m e n t a t i o n o f t h e above 

r e p o r t t h a t t h e companies become d i r e c t l y involved I n t h e 

computer a p p l i c a t i o n and the d i v i s i o n becomes r e s p o n s i b l e 

f o r i t s c o o r d i n a t i o n . I m m e d i a t e l y , t h r e e b r o a d a r e a s o f 

f u n c t i o n a l r e s p o n s i b i l i t y become v i s i b l e . The computer 

u n i t w i t h i t s t a s k o f d e v i s i n g programs t o c o m p u t e r i z e 

and t h u s i n t e g r a t e t h e co m p l e t e m a n u f a c t u r i n g o p e r a t i o n s 

o f each tube company r e p r e s e n t s a p r e d o m i n a n t l y t e c h n i c a l 

i n t e r e s t ; t h e companies w i t h t h e i r o b l i g a t i o n t o a p p l y 

t h e s e programs t o t h e i r o p e r a t i o n s , a t t h e same t i m e g i v i n g 

f u l l c o n s i d e r a t i o n t o p r e v i o u s commitments p r e s e n t a s t r o n g 

m a n u f a c t u r i n g ( p r o d u c t i o n and m a r k e t i n g ) c o n c e r n ; and t h e 

d i v i s i o n whose j o b i t i s t o l a y t h e groundwork f o r a 

s u c c e s s f u l l y i n t e g r a t e d c o n t r o l system and m a i n t a i n an 
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adequate p r o f i t a b i l i t y f o r tri e d i v i s i o n as a whole r e p r e ­

s e n t s a c o o r d i n a t i n g f u n c t i o n . 

As we i n d i c a t e d i n t h e t h e o r e t i c a l a n a l y s i s , s p e c i a l ­

i z a t i o n o f f u n c t i o n l e a d s t o b i f u r c a t i o n o f i n t e r e s t s and 

th e c r e a t i o n o f s u b g o a l s . The computer u n i t , c o m p r i s e d 

o f p e o p l e w i t h m a i n l y m e c h a n i c a l a c c o u n t i n g and o p e r a t i o n s 

r e s e a r c h b a c kgrounds and t r a i n i n g , was i n v o l v e d w i t h t h e 

t e c h n i c a l p r o b l e m s o f t h e computer a p p l i c a t i o n t o such an 

e x t e n t t h a t i t o f t e n n e g l e c t e d t h e o r g a n i z a t i o n a l p r o b l e m s 

t h a t t h e a p p l i c a t i o n most c e r t a i n l y i n c u r r e d . 

, The companies, p r e v i o u s l y on a semi-autonomous o r g a n ­

i z a t i o n a l f o o t i n g , were now f a c e d w i t h i n t e r v e n t i o n from 

two s o u r c e s . F i r s t , t h e c r e a t i o n o f a f o r m a l d i v i s i o n a l 

s t r u c t u r e i n 1958 and, c o n s e q u e n t l y , t h e c r e a t i o n o f a 

body of d i v i s i o n a l e x e c u t i v e s a l l s e e k i n g i n f o r m a t i o n from 

t h e companies was r e s e n t e d and even r e s i s t e d by some comp­

any managers. 

C o n t r o l f r om t h e c e n t e r i s g e t t i n g much 
t o o t i g h t . They a r e w a n t i n g mountains 
o f f i g u r e s . But t h e r e i s no p o i n t i n 
h a v i n g a mass o f f i g u r e s and d o i n g 
n o t h i n g about them. The l o a d a t t h e 
top a t head o f f i c e i s g e t t i n g t o o b i g ; 
i t w i l l t o p p l e t h e o r g a n i z a t i o n . 

(Company 5 - A) 

I w i l l r e s i s t t h e r a t i o n a l i z a t i o n o f my 
company d e s p i t e t h e o b v i o u s a n o m a l i e s i n 
th e p a t t e r n o f i t s o r g a n i z a t i o n because 
i f I don't t h e c h a l l e n g e w i l l d i s a p p e a r 
f rom t h e j o b f o r me. I t ' s n o t a q u e s t ­
i o n ; n f s t a t u s , b u t one o f j d l s a t i s f a c t i o n . 

(Company 1 - A) 



-49-

Second, t h e f o r m a t i o n o f a c e n t r a l computer u n i t r e p r e s e n t e d 

a method whereby c e n t r a l i z a t i o n o f c o n t r o l o r , i n t h e words 

o f some company e x e c u t i v e s , " i n c r e a s i n g d i v i s i o n a l e n r o a c h -

ment" c o u l d be implemented. C o n s e q u e n t l y , a t t h i s s t a g e 

o f development, s p e c i a l i z a t i o n o f f u n c t i o n i n v o l v e s s t r o n g 

company r e a c t i o n s and a move by some company managers t o 

s t r e n g t h e n t h e p r e v i o u s l y e s t a b l i s h e d t r a d i t i o n o f company 

autonomy. 

The d i v i s i o n , composed o f e x e c u t i v e s most o f whose 

c a r e e r s i n c l u d e e x p e r i e n c e i n t h e tube companies, was 

p e r h a p s t h e most a m b i v a l e n t i n i t s a p p r o a c h . The e m o t i o n a l 

i n v o l v e m e n t o f d i v i s i o n a l e x e c u t i v e s t e n d s t o be w i t h t h e 

companies i n w h i c h t h e y worked i n t h e p a s t . A l s o t h e y 

r e g a r d t h e i r s u c c e s s f u l e x p e r i e n c e as company managers as 

t h e b a s i s f o r t h e i r p r e s e n t j o b s . 

T e c h n i c a l l y , my r e l a t i o n s h i p w i t h 
company p e o p l e i s a d v i s o r y , b u t because 
o f t h e s u c c e s s f u l r e c o r d o f management 
t h a t l i e s behind' me, I have g a i n e d t h e 
r e s p e c t o f managers i n the d i v i s i o n and 
t h e r e i s a t i n g e o f t h e " e x e c u t i v e " i n 
p r a c t i c a l r e l a t i o n s h i p s . 

( D i v i s i o n - A) 

The company o r i e n t e d a t t i t u d e s of d i v i s i o n a l management 

r e v e a l t h e m s e l v e s i n remarks l i k e t h e f o l l o w i n g : 

I n t h e p a s t , a l o t o f e n t h u s i a s m and e f ­
f o r t has been g e n e r a t e d from l e a v i n g com­
p a n i e s i n d e p e n d e n t . One d o e s n ' t 'want t o 
d e s t r o y company i d e n t i t y l i g h t l y . 

( D i v i s i o n - B) 
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Y e t t h i s same man a l s o s a i d no more t h a n f i v e m i n u t e s 

l a t e r : 

There s h o u l d n o t be t h e s l i g h t e s t 
c o m p u n c t i o n i n a u t h o r i z i n g t h e a c t i o n s 
o f a f u n c t i o n a l d i r e c t o r . The compan­
i e s have no r i g h t t o be autonomous. 

( D i v i s i o n - B) 

C o n s e q u e n t l y , t h e d i v i s i o n w i t h i t s s p e c i a l i z e d f u n c t i o n 

o f p r o v i d i n g c o o r d i n a t i o n and i n t e g r a t e d c o n t r o l o f t h e 

companies, was a t t h e same t i m e d i v i d e d i n i t s i n t e r e s t s 

and v a l u e s . On t h e one hand, i t r e p r e s e n t e d t h e apex o f 

an u l t i m a t e i n t e g r a t e d c o n t r o l system, w h i l e on t h e o t h e r , 

i t s e m o t i o n a l involvement w i t h t h e companies c a u s e d i t t o 

a c t as a s e r v i c e c e n t e r e n a b l i n g companies t o a c h i e v e 

t h e i r i n d i v i d u a l o b j e c t i v e s . 

L e t us c o n s i d e r i n d e t a i l t h e e v e n t s t h a t t o o k p l a c e , 

t h e r e a c t i o n s e x p e r i e n c e d by t h e v a r i o u s i n t e r e s t g r o u p s , 

and t h e c o n d i t i o n s w h i c h f i n a l l y l e d t o t h e p r o c e s s o f 

" c o n f l i c t / c h a n g e " . I t was on t h e b a s i s o f t h e i r f i r s t 

e x p e r i m e n t a l programs t h a t t h e computer u n i t a t t e m p t e d t o 

d e v i s e p r o d u c t i o n c o n t r o l f o r each o f t h e tube companies. 

The r e a c t i o n s o f some company e x e c u t i v e s r e c o r d e d i n i n t e r ­

v i e w s are p e r t i n e n t t o t h i s a t t e m p t . 

The d e c i s i o n was made t h a t i t would 
be b e s t t o c o m p u t e r i z e c o l d d r a w i n g 
o p e r a t i o n s and s p e c i f i c a l l y p r o d u c t i o n 
c o n t r o l . P r o d u c t i o n c o n t r o l was t h o u g h t 
t o be t h e c o r e o r t h e key and f r o m t h i s 



e v e r y t h i n g would f o l l o w . I t was r e c o g ­
n i z e d t h a t t h i s was a complex o p e r a t i o n 
b u t t h a t i f i t were m a s t e r e d , a l l e l s e 
w ould come e a s i l y . U n f o r t u n a t e l y , t h e 
f i r s t h u r d l e has n o t been overcome. 

• (Company 1 - B) 

'At t h e b e g i n n i n g , t h i n g s worked r e a s o n ­
a b l y w e l l . We were asked t o p r o v i d e 
g e n e r a l r u l e s f o r making t u b e . I t was 
o n l y when t h e computer s t a r t e d f e e d i n g 
back t h a t we f o u n d we were i n a h e l l u v a 
mess. 

(Company 1 - C) 

No one has t a c k l e d t u b e making on a 
computer b e f o r e , so t o s t a r t w i t h i t 
was a v e r y d i f f i c u l t j o b . ... There 
i s a l a c k o f knowledge of what we are 
a c t u a l l y d o i n g . There a r e l o t s o f 
c a s e s where we don't know how t o make 
t u b e . We c a n o n l y work by t r i a l and 
e r r o r . I t ' s v e r y v e r y d i f f i c u l t t o 
s i m u l a t e " e x p e d i e n c y " on a computer. 

(Company 1 - D) 

C o n s e q u e n t l y , one o f t h e f i r s t r e a l i z a t i o n s t h a t t h e compute 

p e o p l e made was t h a t 

... no one i n t h e s t e e l tube d i v i s i o n 
knew how t o make t u b e . There were no 
g e n e r a l r u l e s f o r making t u b e , w i t h o u t 
w h i c h i t w o u l d n ' t be f e a s i b l e t o s t o r e 
i n t h e computer. There would be no 
use i n s t o r i n g t h e method r e l a t e d t o 
e v e r y s i n g l e t u b e . One had got t o f i n d 
t h e g e n e r a l l o g i c b e h i n d t h e ma n u f a c t u r e 
o f t u b i n g . 

(Computer U n i t ) 

I t was t h i s f i r s t and v e r y s e r i o u s p r o b l e m w h i c h made 

a l l t h e o t h e r s loom l a r g e r and cause t h e many r e p e r c u s s i o n s 

t h a t were t o f o l l o w t h r o u g h o u t t h e d i v i s i o n . The computer 

p e o p l e went on t o f i n d t h a t n o t o n l y were t h e r e no b a s i c 
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l a w s f o r t h e m a n u f a c t u r e o f s t e e l tube b u t t h a t i n each 

company " t h e r e were d i f f e r e n t o p i n i o n s and v i e w s " , and 

t h e s e v a r i e d from t h e c o s t o f f i c e to- t h e p l a n n i n g o f f i c e 

t o t h e shop f l o o r as t o how t u b e s were made. And f u r t h e r ­

more, each company appe a r e d t o be s a d d l e d w i t h i t s own 

p e c u l i a r , a l m o s t u n r e c o n c i l a b l e , p r o b l e m s . One compute!? 

u n i t e x e c u t i v e s t a t e d : 

E v e r y t h i n g you t o u c h i n t h i s damned 
s t e e l tube d i v i s i o n i s u n c o n v e n t i o n a l . 
There i s not t h e same p r o b l e m i n a l l 
companies as r e g a r d s programming and 
f e e d b a c k . F o r example, i n Company 1 
t h e r e a r e 3,000 c u s t o m e r s , 13 o f whom 
ac c o u n t f o r 80$ o f t h e t o t a l o u t p u t . 
The management t h e r e i s v e r y a n x i o u s 
t h a t t h e s e few customer's s h o u l d a l w a y s 
be s a t i s f i e d and t h e y have no compunc­
t i o n i n b r e a k i n g p r o m i s e s t o t h e r e ­
m a i n d e r t o ensure t h e s a t i s f a c t i o n o f 
t h e few. 

C o m m e r c i a l l y you c a n ' t agree w i t h t h a t 
a t t i t u d e , but p r a c t i c a l l y , f r o m t h e 
p o i n t o f v i e w o f computer a p p l i c a t i o n , 
I t i s a g r e a t p r o b l e m . You have a 
p r o b l e m o f s e l e c t i v e r e p o r t i n g . I f a l l 
overdue o r d e r s were r e p o r t e d , a l o t o f 
them would not a c c o u n t f o r v e r y much 
tonn a g e . A l s o , we have got t o have a 
means o f i d e n t i f y i n g t h e most i m p o r t ­
ant c u s t o m e r s ( s c h e d u l e c u s t o m e r s ) , but 
i n t h e r e s i d u e a r e some cu s t o m e r s w h i c h 
a r e more i m p o r t a n t t h a n o t h e r s , and 
some more I m p o r t a n t a t one p e r i o d i n t i m e . 

T h i s i s t h e o r e t i c a l l y n o t t h e r i g h t way 
t o r u n a b u s i n e s s , b u t i t i s what hap­
p e n s . F o r example, w h i l e one c a n . c a l ­
c u l a t e t h e o r e t i c a l l y a d e l i v e r y d a t e 
f o r an o r d e r , someone v / i l l s ay t h a t he 
wants i t weeks e a r l i e r . 

(Computer U n i t ) 
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As w e l l as t h e p u r e l y t e c h n i c a l p r o b l e m s t h a t t h e y 

c o n f r o n t e d , t h e computer p e o p l e a l s o met a " v e r y n a t u r a l 

r e s i s t a n c e t o change of any s o r t " and, p a r t i c u l a r l y , a 

r e s i s t a n c e t o " e x t e r n a l e x a m i n a t i o n " . T h i s t h e y f o u n d 

w i t h i n company j u n i o r and m i d d l e management r a n k s , w h i l e 

i n s e n i o r management e c h e l o n s t h e y d i s c o v e r e d a r e l a t i v e 

l a c k o f any i n v o l v e m e n t . Added t o t h e a n x i e t y , r e s e n t m e n t , 

and r e s i s t a n c e on t h e one hand, and t h e i n d i f f e r e n c e and 

n o n - i n v o l v e m e n t on t h e o t h e r , t h e computer a n a l y s t s became 

i n c r e a s i n g l y aware o f t h e m u t u a l l a c k o f knowledge t h e tube 

companies and t h e computer u n i t s h a r e d f o r each o t h e r . One 

systems a n a l y s t made t h e f o l l o w i n g comment i n an i n t e r v i e w : 

To l e t you know a l i t t l e o f t h e i n i t i a l 
d i f f i c u l t i e s w i t h w h i c h we were f a c e d , 
h e r e was I w i t h p e o p l e who d i d n ' t know 
a t h i n g about computers and t h e r e t h e y 
were w i t h a systems a n a l y s t who had 
a b s o l u t e l y no e x p e r i e n c e i n tube making. 
I was so "gr e e n " t h a t when t h e y s a i d 
t h a t t h e i r f i r s t o p e r a t i o n i n c o l d 
d r a w i n g was " t a g g i n g t h e h o l l o w s " , I 
t h o u g h t t h e y meant p u t t i n g l a b e l s on 
them. L i t t l e d i d I know t h a t t h i s 
meant c r i m p i n g one end so that."the t a g s 
c o u l d g r i p t h e h o l l o w s as t h e y were 
drawn t h r o u g h t h e d i e s . 

(Computer U n i t ) 

The c r e a t i o n o f t h r e e s p e c i a l i z e d f u n c t i o n a l p r o b l e m 

a r e a s and t h e consequent f o r m a t i o n o f i n t e r e s t groups w i t h 

i n d i v i d u a l s u b g o a l s a l l h e l p e d t o b r i n g about t h e p r o c e s s 

o f c o n f l i c t / c h a n g e t h a t was t o f o l l o w . The i n i t i a l p r o b ­

lem of not knowing how s t e e l t u b e i s made, p l u s /the f a c t 



t h a t t h e computer u n i t ' s a t t e m p t t o a p p r o x i m a t e on t h e 

computer th e t u b e m a n u f a c t u r e r s ' r u l e s o f thumb f a i l e d a l l 

r e l a t e t o q u e s t i o n s o f f e a s i b i l i t y . I n t h i s c a s e , t h e 

" p e r c e i v e d " f e a s i b i l i t y o f t h e computer p r o j e c t d i f f e r e d 

f r o m i t s " a c t u a l " f e a s i b i l i t y . A l s o , t h e f a c t t h a t t h e 

computer p e o p l e o n l y g a i n e d a c c e p t a n c e f o r t h e i r p r o j e c t 

f r o m above, t h a t i s , t h e main b o a r d , and d i d not g a i n t h e 

n e c e s s a r y c o n f i d e n c e and endorsement from th e companies 

and v a r i o u s d i v i s i o n a l e x e c u t i v e s r e l a t e t o q u e s t i o n s o f 

a c c e p t a n c e . The i n i t i a l f a i l u r e t o f o r m u l a t e a f e a s i b l e 

and a c c e p t a b l e o b j e c t i v e was l a r g e l y r e s p o n s i b l e f o r t h e 

c o n f l i c t and p r e s s u r e s f o r change t h a t r e s u l t e d . 

C y c l e 1 - C o n f l i c t / C h a n g e 

I t was I n 1963 a f t e r t h e f i r s t programs had been r u n 

t h a t t h e v a r i o u s c o n f l i c t i n g v i e w s were a r t i c u l a t e d . 

Company managers were most v o c a l , e s p e c i a l l y f rom Company 1 

where the a p p l i c a t i o n of p r o d u c t i o n c o n t r o l programs was 

f i r s t begun and most h e a v i l y c o n c e n t r a t e d . I n i t i a l l y , a 

few managers f r o m each of t h e a f f e c t e d companies were made 

r e s p o n s i b l e by t h e i r d i r e c t o r s f o r c o o p e r a t i n g ' w i t h t h e 

computer u n i t i n i n s t i t u t i n g t h e v a r i o u s p r o d u c t i o n c o n t r o l 

p r o c e d u r e s . The b u r d e n l a y h e a v i l y on t h e s e men, and when 

c o m p u t e r i z a t i o n o f t e c h n i c a l p l a n n i n g and s e l e c t i o n o f raw 

m a t e r i a l s v a s o n l y f i f t y - t o s e v e n t y p e r c e n t s u c c e s s f u l 

compared w i t h manual methods, t h i s n e c e s s i t a t e d t h a t t h e s e 
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same men i n s t i t u t e manual c o n t r o l t o c o n t r o l t h e m e c h a n i c a l 

c o n t r o l s y s t e m . They c o m p l a i n e d t o t h e i r s u p e r i o r ' s who i n 

t u r n p u t t h e i r c a s e "before t h e v a r i o u s company managing 

d i r e c t o r s . 

T h i s c a d r e o f e x e c u t i v e s , f o r m e r l y v e r y p o w e r f u l and 

s t i l l e x t r e m e l y i n f l u e n t i a l , p u t t h e c a s e b e f o r e t h e d i v i ­

s i o n b o a r d on w h i c h t h e y p a r t i c i p a t e as members but o v e r 

w h i c h t h e y have no d i r e c t c o n t r o l . The Chairman had e a r l ­

i e r i s s u e d an e d i c t t o t h e e f f e c t t h a t t h e managing d i r e c t o r 

o f t h e d i v i s i o n i n t h e d i s c h a r g e o f h i s e x e c u t i v e r e s p o n ­

s i b i l i t i e s w ould be a s s i s t e d by t h e d i v i s i o n f u n c t i o n a l 

d i r e c t o r s . "... T h i s does n o t o f • i t s e l f p r e s u p p o s e any 

g r e a t e r c e n t r a l i z a t i o n o f t h e D i v i s i o n ' s e x e c u t i v e o p e r a ­

t i o n s i n t h e s e f i e l d s . " As w e l l as making t h e managing-

d i r e c t o r s o l e l y r e s p o n s i b l e f o r t h e a c t i v i t i e s o f t h e 

d i v i s i o n , t h i s memo had t h e added e f f e c t o f making some 

company managing d i r e c t o r s f e e l t h a t t h e f u n c t i o n a l d i r e c t ­

o r s had been moved a l e v e l above them. C o n s e q u e n t l y , more 

was a t s t a k e t h a n a few h a r d p r e s s e d m i d d l e management 

company e x e c u t i v e s . The company managing d i r e c t o r s p u t 

t h e i r own i n d i v i d u a l c a s e s f o r w a r d as s t r o n g l y as t h e y c o u l d . 

Any r e a s o n became a n o t h e r excuse t o renew t h e i r wage a g a i n s t 

d e c r e a s i n g company autonomy. 

T h e r e f o r e , i t must be r e a l i z e d t h a t t h e c o n f l i c t o v e r 

computer i n s t a l l a t i o n t a k e s p l a c e i n a much w i d e r c o n t e x t . 

The computer u n i t a d m i t t e d i t s r e l a t i v e f a i l u r e but remained 
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undaunted i n i t s b e l i e f t h a t t h e g e n e r a l l o g i c b e h i n d t h e 

m a n u f a c t u r e o f s t e e l tube c o u l d and must be d i s c o v e r e d . 

The companies, on t h e o t h e r hand, f e l t t h a t f o r t h e most 

p a r t t h e y had been t a k e n advantage o f . T h e i r c r i t i c i s m 

c a n be grouped i n t o f o u r main a r e a s . 

1) A u t h o r i t y w i t h o u t r e s p o n s i b i l i t y . The g r e a t e s t 

s i n g l e c r i t i c i s m waged a g a i n s t t h e computer u n i t by r e p ­

r e s e n t a t i v e s f r o m each of t h e a f f e c t e d companies was t h a t 

w h i l e t h e y were o b l i g e d t o g i v e "utmost C o o p e r a t i o n " , t h e 

computer u n i t was e i t h e r n o t w i l l i n g o r n o t a l l o w e d t o 

t a k e r e s p o n s i b i l i t y f o r i t s a c t i o n s . One company d i r e c t o r 

commented: 

The a p p l i c a t i o n o f t h e computer a t 
Company 1 was bad. They a l l o w e d t h e 
computer p e o p l e t o t a k e c h a r g e . The 
computer p e o p l e came i n , l a i d down t h e 
t e c h n i q u e s , and t o o k t h e i n i t i a t i v e . 
T h i s i s f u n d a m e n t a l l y wrong. What 
s h o u l d happen i s t h a t t h e p r o d u c t i o n 
man who knows t h e shop f l o o r s h o u l d 
be c o n s u l t e d . What i s n e c e s s a r y i s 
t h a t t h e y c o m p u t e r i z e him and h i s 
knowledge. 

(Company 4- - A) 

The company p e o p l e f e l t t h a t whereas t h e y had no 

a l t e r n a t i v e b u t t o c o o p e r a t e , n e v e r t h e l e s s t h e y were s t i l l 

j u d g e d by t h e d i v i s i o n a l and main b o a r d s on t h e i r c u r r e n t 

m a n u f a c t u r i n g o p e r a t i o n s . I n o t h e r words, t h e y were f a c e d 

w i t h a n o t h e r m a j o r v a r i a b l e w h i c h c o u l d s i g n i f i c a n t l y 

a f f e c t t h e i r v i a b i l i t y but o v e r w h i c h t h e y were g i v e n 
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l i t t l e o r no c o n t r o l . They f e l t t h a t t h e computer u x i i t 

s h o u l d be made r e s p o n s i b l e i n d o l l a r and c e n t s terms so 

t h a t i t might temper some o f i t s more r a d i c a l and c o s t l y 

i d e a s . 

2) I n s u f f i c i e n t c o n s i d e r a t i o n and knowledge o f comp­ 

any c o n d i t i o n s . C l o s e l y a l l i e d t o the above s e t of c r i t i c ­

i s m s a r e t h e companies' c l a i m s t h a t t h e computer u n i t was 

n o t s u f f i c i e n t l y c o g n i z a n t o f company c o n d i t i o n s , and i n 

many c a s e s d i d n o t a t t e m p t t o remedy t h e s i t u a t i o n . F o r 

example, many s t a t e d t h a t t h e a p p r o a c h by t h e computer 

u n i t was r i g i d and i n f l e x i b l e . 

There have been tremendous changes i n 
a t t i t u d e o v e r t h e t i m e . Whereas a t 
t h e i n t r o d u c t i o n , t h e computer p e o p l e 
s t a t e d t h a t t h e man system of t h e 
o r g a n i z a t i o n i s f l e x i b l e , t h e r e f o r e , 
you w i l l do t h e f l e x i n g , t h e y a r e n o t 
now q u i t e so d o g m a t i c . B e f o r e , they* 
s a i d t h a t t h e computer i s a r e l a t i v e l y 
s i m p l e u n i t ( n o t r u n by s i m p l e p e o p l e , 
mind you) b u t a l s o r e l a t i v e l y r i g i d ; 
t h e r e f o r e , you w i l l do t h e accommo­
d a t i n g . 

(Company 1 - C) 

The computer p e o p l e a r e the w o r l d ' s 
w o r s t salesmen. T h e i r i n i t i a l a p p r o a c h 
u p s e t e v e r y o n e . " I f y o u r c i r c u m s t a n c e s 
do n o t f i t t h e computer's r e q u i r e m e n t s , 
you w i l l have t o change y o u r c i r c u m ­
s t a n c e s . ..." 

(Company 5 - B) 

On a more t e c h n i c a l p l a n e , many company e x e c u t i v e s 

c l a i m e d t h a t t h e r e are t o o many v a r i a b l e s f o r m a n u f a c t u r i n g 

o p e r a t i o n s t o be c o m p u t e r i z e d . P a r t i c u l a r l y i n Company 5 5 



- 5 8 -

w h i c h i s composed o f w e l d m i l l s , each manager c i t e d r e a s o n s 

as t o why i t would be d i f f i c u l t , i f n o t i m p o s s i b l e g i v e n 

c u r r e n t d e v e l o p m e n t s , t o i n t r o d u c e i n t e g r a t e d d a t a p r o ­

c e s s i n g . The speed of t h r o u g h p u t i s t o o h i g h and t h e 

d e t a i l e d i n f o r m a t i o n r e q u i r e d f o r o p e r a t i o n s i s i m p o s s i b l e 

t o produce w i t h i n a g i v e n t i m e p e r i o d . A l s o , t h e mass o f 

a l t e r n a t i v e s , s u c h as c a n c e l l a t i o n s and s c h e d u l e a l t e r a t i o n s 

t h a t one has t o d e a l w i t h means t h a t amendments cannot be 

r e f l e c t e d q u i c k l y enough. The t i m e f a c t o r i s c r i t i c a l . 

D r a s t i c a l t e r a t i o n s , changes i n p r i o r i t i e s and d e l i v e r y 

sequences t a k e p l a c e o v e r s u c h a s h o r t p e r i o d o f t i m e t h a t 

one e x e c u t i v e p r e d i c t e d t h a t t h e computer w i l l o n l y be 

a b l e t o be u s e d f o r " l o n g e r t e r m and b i g g e r p r o b l e m s " . 

On t h e c o m m e r c i a l s i d e t o o , m a r k e t i n g managers s t a t e 

t h a t t h e y have t o j u g g l e d i s c o u n t s t o d i f f e r e n t c u s t o m e r s 

i n o r d e r t o o b t a i n o r d e r s . T h i s t h e y m a i n t a i n i s t h e o n l y 

way t o g e t b u s i n e s s i n a v e r y c o m p e t i t i v e f i e l d , and t h e 

computer i n t r o d u c e s an i n f l e x i b i l i t y w i t h w h i c h t h e y a r e not 

w i l l i n g and cannot cope. The whole atmosphere a t t h i s comp­

any c a n be r e f l e c t e d i n t h e f o l l o w i n g comment by one o f i t s 

d i r e c t o r s : 

T h i s i s what drove t h e computer man mad 
when he was h e r e . He wanted t o work 
out n e a t f a c t o r y l o a d i n g f i g u r e s , b u t 
th e 'wide v a r i a t i o n s i n w e l d i n g speeds 
from da;/ t o day, e t c . , d e f e a t e d him t o 
t h e e x t e n t o f some t h i n g l i k e h a l f a 



- 5 9 -

m i l l i o n f e e t p e r week v a r i a t i o n around 
th e a v e r a g e . A n o t h e r p r o b l e m i s t h a t 
t h e r e are so many d e c i s i o n s t a k e n a t 
q u i t e low l e v e l s i n t h i s o p e r a t i o n h e r e , 
o f t e n on an i n s t a n t a n e o u s o a s i s . I t i s 
v e r y d i f f i c u l t t o have r a t i o n a l d e c i s i o n 
making g o i n g on a t a h i g h l e v e l w h i c h 
w i l l be r e a l i s t i c a l l y r e l a t e d t o what i s 
h a p p e n i n g l o w e r down. 

(Company 5 - 0) 

3) Approach p o o r l y p l a n n e d . From where t h e y were 

v i e w i n g t h e a p p l i c a t i o n , many company e x e c u t i v e s t h o u g h t 

t h a t t h e a p p r o a c h by the computer p e o p l e was n o t s u f f i c ­

i e n t l y -well p l a n n e d . • Some s t a t e d t h a t t h e r e was s t r e s s 

l a i d on t h e s a v i n g s t h a t would a c c r u e f r o m c o m p u t e r i z a t i o n 

when no a c t u a l s a v i n g s were r e c o r d e d . There was not any 

p r o v i s i o n f o r p e o p l e l e a v i n g t h e p r o j e c t , no t r a i n i n g 

program t o e n s u r e t h e c o n t i n u e d e f f o r t t o a p p l y t h e computer 

t o m a n u f a c t u r i n g o p e r a t i o n s . A l s o , some e x e c u t i v e s c r i t i c ­

i z e d t h a t t h e r e were not enough p e o p l e i n i t i a l l y engaged 

on t h e p r o j e c t , and t h o s e t h a t were were not o f s u f f i c i e n t ­

l y h i g h c a l i b r e . 

4-) I n s u f f i c i e n t l i a i s o n . The c r i t i c i s m of t h e computer 

a p p l i c a t i o n about w h i c h b o t h t h e computer p e o p l e and company 

e x e c u t i v e s c o u l d agree was t h a t a l t o g e t h e r t h e r e was i n ­

s u f f i c i e n t l i a i s o n , a damaging l a c k o f c o m m u n i c a t i o n c a u s e d 

l a r g e l y by t h e s p e c i a l i z a t i o n o f f u n c t i o n and t h e i n t e r n a l ­

i z a t i o n o f s u b g o a l s . , P r o b l e m s o c c u r when c o l l a b o r a t i o n i s 

r e q u i r e d . O t h e r s t u d i e s , t o o , r e p o r t f i n d i n g s t h a t s u g g e s t 

an i n v e r s e r e l a t i o n s h i p between t h e degree t o w h i c h members 
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o f two groups s h a r e norms, v a l u e s and/or s u p e r o r d i n a t e 

g o a l s and t h e a b i l i t y o f t h e two groups t o communicate 
36 

and c o o p e r a t e . One o f t h e s t u d i e s s u g g e s t s f u r t h e r t h a t 

"the g r e a t e r t h e c o n t r a s t i n v a l u e s and norms between two 

g r o u p s , t h e g r e a t e r t h e t e n d e n c y f o r t h o s e groups t o reduce 
37 

t h e i r i n t e r a c t i o n w i t h each o t h e r " . 

I n t h i s c a s e , as we have r e p o r t e d , t h e d i f f e r e n c e 

i n v a l u e s r e v o l v e s around t h e computer u n i t ' s t e c h n i c a l 

o b j e c t i v e t o i n t r o d u c e a c e n t r a l i z e d c o n t r o l system and 

t h e companies' l a r g e l y e m o t i o n a l r e a c t i o n s t o t h e l o s s 

o f i n d i v i d u a l c o n t r o l and d i s c r e t i o n t h a t t h i s e n t a i l s . 

However, t h e companies' r e a c t i o n s a r e n o t e n t i r e l y v / i t h o u t 

s u b s t a n c e . The f o l l o w i n g c o n c l u s i o n made i n one o f our 

e a r l i e r r e p o r t s i s r e l e v a n t : 

What t e n d s t o happen i n t h e absence 
o f d e f i n i t i o n i s t h a t t h e p e o p l e r e ­
s p o n s i b l e f o r systems a n a l y s i s make 
p o l i c y d e c i s i o n s about t h e v a r i o u s 
c o n t r o l l i n g f a c t o r s a l m o s t w i t h o u t 
b e i n g aware of d o i n g s o. There I s 
t h e r e f o r e t h e danger o f l o n g - t e r m 
d e c i s i o n s b e i n g made i n terms o f t h e i r 
a p p r o p r i a t e n e s s t o system d e s i g n r a t h e r 
t h a n i n r e l a t i o n t o more f u n d a m e n t a l 
c r i t e r i a . Thus r e a l c o n t r o l can s h i f t 
t o t h e systems d e s i g n e r s . 36 

The major r e a s o n f o r t h e c o n f l i c t s i t u a t i o n t h a t 

r e s u l t e d t h e n can be f o u n d i n t h e h i s t o r y and growt h p a t t e r n 

o f t h i s g i a n t h o l d i n g company. A t r a d i t i o n was e s t a b l i s h e d 

t h a t so l o n g as each company m a i n t a i n e d an adequate p r o f i t -
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a b i l i t y i t s i n t e r n a l o p e r a t i o n s would be l e f t l a r g e l y 

u n d i s t u r b e d . T h i s t r a d i t i o n p e r s i s t e d and was s t r e n g t h e n e d 

u n t i l 1958 when a l l t h e companies were grouped i n t o d i v i ­

s i o n s . I n t h e s t e e l t u b e d i v i s i o n , t h e f o u r t e e n c o n s t i t ­

u e n t companies were f u r t h e r b r o u g h t t o g e t h e r on a p r o d u c t 

and p r o c e s s b a s i s i n t o s i x company g r o u p s . And i n I 9 6 0 , 

i t was d e c i d e d t o i n t r o d u c e i n t e g r a t e d c o n t r o l so t h a t a l l 

m a n u f a c t u r i n g a c t i v i t i e s c o u l d be c o o r d i n a t e d f rom a c e n t r a l 

h e a d q u a r t e r s . 

We a r e n o t here q u e s t i o n i n g t h e m o t i v e s o r r e a s o n s 

f o r s u ch d e v e l o p m e n t s . V/e a r e m e r e l y s t a t i n g t h a t t h e 

n o t i o n o f autonomy w h i c h i s a l e g a c y f r o m a p r e v i o u s e r a 

and w h i c h s t i l l forms a major p a r t of company p h i l o s o p h y 

and i d e o l o g y i s a n t a g o n i s t i c t o w a r d s t h e i d e a of b o t h a 

c e n t r a l i s e d d i v i s i o n and a c e n t r a l computer f o r t h e p u r ­

p o s e s o f i n t e g r a t e d d a t a p r o c e s s i n g . To t h e e x t e n t t h a t 

t h i s i d e o l o g y p e r s i s t s and i s even e n c o u r a g e d , t h e r e w i l l 

r e m a i n an o r g a n i z e d r e s i s t a n c e t o s u c h p l a n s . Eor example, 

t h e d i v i s i o n i n not assuming i t s c o o r d i n a t i n g r e s p o n s i b i l i t y 

and becoming a c t i v e l y i n v o l v e d i n t h e p r o j e c t , a l b e i t f o r 

q u i t e s i n c e r e and a l t r u i s t i c m o t i v e s , i n d i r e c t l y gave i t s 

a p p r o v a l t o t h e r e s i s t a n c e t h a t t h e computer p e o p l e met 

and were i n p a r t r e s p o n s i b l e f o r t h e degree of f a i l u r e 

e x p e r i e n c e d i n t h e p r o j e c t . 

O n l y b e l a t e d l y , i n t h e f a c e of open c o n f l i c t , d i d t h e 

d i v i s i o n a t t e m p t t o assume r e s p o n s i b i l i t y and change t h e 
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s t a t e o f a f f a i r s by l i m i t i n g t h e computer a p p l i c a t i o n t o 

companies 1 and 2.- The managing d i r e c t o r , a c t i n g t o g e t h e r 

w i t h h i s f u n c t i o n a l d i r e c t o r s , f e l t t h a t t h e computer u n i t 

w o uld more e a s i l y a r r i v e a t t h e c o r e o f t h e p r o d u c t i o n 

c o n t r o l p r o b l e m s i f i t s f o c u s were s u f f i c i e n t l y n a r r o w e d . 

T h i s a c t i o n r e s u l t e d i n a more d e t a i l e d s e a r c h p r o c e s s i n 

w h i c h t h e computer u n i t a t t e m p t e d t o a s c e r t a i n t h e l o g i c 

b e h i n d tube m a n u f a c t u r e and t h e d i v i s i o n a t t e m p t e d t o 

d e v e l o p an o r g a n i z a t i o n a l e n v ironment more c o n d u c i v e t o 

t h e i n t r o d u c t i o n o f i n t e g r a t e d d a t a p r o c e s s i n g . 

C y c l e 2 - S e a r c h 

The computer p e o p l e began t h e i r more d e t a i l e d s e a r c h 

w i t h t h e p r i n c i p l e t h a t u n t i l t h e y d e v e l o p e d a c o r r e c t 

method of t e c h n i c a l p l a n n i n g o f t h e methods o f m a n u f a c t u r e 

("pass" and " i n t e r p a s s " o p e r a t i o n s and work documents), t h e y 

c o u l d n o t d e v e l o p an i n t e g r a t e d p r o d u c t i o n c o n t r o l program. 

One computer e x e c u t i v e made t h e f o l l o w i n g p o i n t about 

manual p l a n n i n g : 

The t r o u b l e i s , o f c o u r s e , t h a t t h e 
human p l a n n e r works a c c o r d i n g t o 
" a s s o c i a t i v e " p r o c e s s e s when d o i n g h i s 
tjob - p l a n n i n g one o p e r a t i o n and t h e n 
p l a n n i n g t h e n e x t one a p p r o x i m a t e l y 
t h e same•way. 

(Computer U n i t ) 

What t h e systems a n a l y s t s had t o d e v i s e , w h i c h was b a s i c 

t o a s u c c e s s f u l computer a p p l i c a t i o n , was a l o g i c a l system 
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f o r tube m a n u f a c t u r e . One b y - p r o d u c t o f t h i s s e a r c h p r o c e s s 

was t h a t t h e q u e s t i o n s t h e y a s k e d company p r o d u c t i o n mana­

g e r s e n a b l e d t h e s e e x e c u t i v e s t o improve t h e i r " a s s o c i a t i v e " 

methods. 

C o n s e q u e n t l y , i n an a t t e m p t t o e s t a b l i s h a l o g i c a l 

s y s t e m , each computer p r o j e c t l e a d e r was a s k e d t o c o n s t r u c t 

a p r o c e d u r e manual w h i c h c o u l d be r e f e r r e d t o by h i s sub­

o r d i n a t e s and w h i c h would f o r m t h e b a s i s f o r t r a i n i n g 

company e x e c u t i v e s i n systems a n a l y s i s . I n t h i s way t h e n , 

t h e computer teams, a l w a y s committed t o t h e i r u l t i m a t e 

o b j e c t i v e o f d e v e l o p i n g an i n t e g r a t e d c o n t r o l system, 

p r o c e e d e d i n s t a g e s " d o i n g b i t s a t a t i m e and h o p i n g t o 

i n t e g r a t e l a t e r " . 

A l m o s t by d e f a u l t was t h e d i v i s i o n now i n v o l v e d i n a 

second d i r e c t i o n o f s e a r c h - t h e a s c e r t a i n i n g of an o r g a n ­

i z a t i o n a l e n v i r o n m e n t c o n d u c i v e t o t h e i n t r o d u c t i o n o f 

i n t e g r a t e d c e n t r a l c o n t r o l . Because o f t h e q u i t e r e c e n t 

c r e a t i o n o f a d i v i s i o n a l s t r u c t u r e t o g e t h e r w i t h t h e t r a d ­

i t i o n of company autonomy a l r e a d y d i s c u s s e d , p l u s t h e 

a s s u r a n c e and c o n f i d e n c e o f the computer u n i t i n implement­

i n g an i n t e g r a t e d c o n t r o l s y s t e m , and t h e p r e v a i l i n g b e l i e f 

t h a t t h i s i n t r o d u c t i o n was b o t h a r a t h e r t e c h n i c a l and 

s t r a i g h t f o r w a r d m a t t e r , t h e d i v i s i o n i n a d u a l a t t e m p t 

t o c o n s o l i d a t e i t s e l f and n o t i n t e r f e r e w i t h a p r e v i o u s 

autonomous and p r o f i t a b l e c o r p o r a t e s t r u c t u r e , d i d n o t 

a c t i v e l y i n v o l v e i t s e l f i n t h e c o o r d i n a t i o n o f t h e computer 
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i m p l e m e n t a t i o n . As a r e s u l t , i t was now w i t h a sense o f 

u r g e n c y t h a t t h e d i v i s i o n a t t e m p t e d t o d e v i s e some p r o p o s ­

a l s f o r a s u c c e s s f u l i m p l e m e n t a t i o n . I n one o f our i n t e r ­

v i e w s w i t h t h e managing d i r e c t o r o f t h e d i v i s i o n , he s t a t e d : 

One f e e l s t h a t t h e f a i l u r e has been 
t h e i n s u f f i c i e n t i n v o l v e m e n t o f t o p 
management i n t h e computer e x e r c i s e -
b o t h here a t d i v i s i o n a l h e a d q u a r t e r s 
and a t t h e companies. We have been 
l e a v i n g t h i n g s f o r t o o much t o t h e 
d i r e c t o r o f t h e computer u n i t . He's 
been c o n d u c t i n g a m a t h e m a t i c a l ex­
e r c i s e , and we've been l e a v i n g t h i n g s 
f o r him t o p u t them t o g e t h e r . We 
f o u n d out t o o l a t e t h a t t o p management 
must be i n v o l v e d f o r t h e t h i n g t o be a 
s u c c e s s . I t wasn't t h e computer d i r ­
ector's f a u l t ; i t was t h e f a i l u r e of 
t o p management t o r e a l i z e t h a t t h e 
computer i s j u s t as much t h e r e s p o n ­
s i b i l i t y o f t o p management. We d i d n ' t 
r e a l i z e t h e i m p l i c a t i o n s q u i c k l y 
enough. 

(Managing D i r e c t o r 
o f t h e d i v i s i o n ) 

B e f o r e i t c o u l d d e v e l o p s p e c i f i c p r o p o s a l s , t h e 

d i v i s i o n f i r s t had t o ask o f I t s e l f i n g e n e r a l terms j u s t 

what i t was t r y i n g t o a c h i e v e i n t h e computer a p p l i c a t i o n . 

The u l t i m a t e o b j e c t i v e i s t o measure 
companies. ... Something o f t h e 
p r e s s u r e b e h i n d t h i s e f f o r t t o d e v i s e 
measures stems from t h e Chairman's 
c o n f e r e n c e r e c e n t l y when he r e i t e r a t e d 
t h e need t o become more e f f i c i e n t w i t h 
t h e p l a n t -we've a l r e a d y g o t . 

And a g a i n i n a n o t h e r i n t e r v i e w : 



A l l o f us are w o r r y i n g a t t h e moment 
about g e t t i n g u n i f o r m i n f o r m a t i o n 
systems i n t h e companies w h i c h w i l l 
t e l l us a t t h e c e n t e r what' s g o i n g on, 
so t h a t we can r e d i s t r i b u t e o r d e r s . 
I t w i l l show up t h e i n e f f i c i e n c i e s 
between companies, something I s u s p e c t 
some o f t h e companies a re w o r r i e d a b o u t . 

(Managing D i r e c t ­
o r o f t h e d i v i s i o n ) 

W i t h t h e s e a r c h p r o c e s s o f what t h e y were t r y i n g t o 

a c h i e v e c o n c l u d e d , i t t h e n became t h e t a s k o f t h e d i v i s i o n 

t o d e t e r m i n e how. H a v i n g d e l e g a t e d t h e p r o b l e m o f d e t e r ­

m i n i n g t h e f e a s i b i l i t y o f such a v e n t u r e t o t h e computer 

u n i t , i t f e l l upon t h e d i v i s i o n t o a s c e r t a i n and improve 

t h e a c c e p t a n c e f o r such a p r o j e c t . 

The p r o b l e m o f g a i n i n g a c c e p t a n c e on t h e company 

l e v e l p r o v e d t o be a s t u m b l i n g b l o c k i n t h e f i r s t a t t e m p t 

a t computer a p p l i c a t i o n , and i t v/as j u s t t h i s p r o b l e m t h a t 

t h e d i v i s i o n s e t about t o a l l e v i a t e . A number of s u g g e s t ­

i o n s were p r o p o s e d : 

l ) I n l i n e w i t h t h e e a r l i e r s t a t e m e n t made by t h e 

Managing D i r e c t o r , t h e d i v i s i o n f u n c t i o n a l d i r e c t o r s 

p r o p o s e d t h a t t h e r e be more i n v o l v e m e n t i n t h e p r o j e c t 

on t h e p a r t o f s e n i o r company p e r s o n n e l . As w e l l as t h e 

i n c r e a s e d t i m e commitment t h a t t h i s w ould i n v o l v e , t h e s e 

d i r e c t o r s s u g g e s t e d t h a t more r e s p o n s i b i l i t y f o r and c o n t r o l 

o v e r t h e i m p l e m e n t a t i o n s h o u l d be assumed by t h e companies. 

To ensure t h a t t h i s i n v o l v e m e n t would t a k e p l a c e on a 

r e g u l a r b a s i s , t h e y f u r t h e r s u g g e s t e d t h e f o r m a t i o n o f 
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company and d i v i s i o n a l f u n c t i o n a l w o r k i n g p a r t i e s whose 

p r i m e r e s p o n s i b i l i t y would be t h e i m p l e m e n t a t i o n of t h e 

computer program. These p a r t i e s would work i n c l o s e c o l ­

l a b o r a t i o n w i t h t h e computer u n i t . 

2) To r e d u c e t h e l i k e l i h o o d of r e s i s t a n c e and c o n f l i c t 

r e o c c u r r i n g , t h e f u n c t i o n a l d i r e c t o r s p r o p o s e d t h a t t h e y 

s h o u l d head t h e w o r k i n g p a r t i e s and p r o v i d e l i a i s o n between 

t h e companies and t h e computer u n i t . I n t h i s way, t h e r e 

s h o u l d be more a c c e p t a n c e of t h e p r o j e c t . One o f t h e s e 

f u n c t i o n a l d i r e c t o r s commented: 

F o r t u n a t e l y , I know one o r two o f t h e s e 
boys [company f u n c t i o n a l d i r e c t o r s ] . 
... I f one can speak t h e i r l a n g u a g e , i t ' s 
so much b e t t e r t h a n , f o r example, t h e 
computer d i r e c t o r who i s v e r y much of a 
r e d r a g t o a b u l l t o many company p e o p l e . 
... He i s a v e r y sound man, b u t t h e r e 
has t o be someone between him and t h e 
companies from whom t h e y w i l l " t a k e i t " . 
There has t o be a " f r o n t man", b u t a 
man who has got t o b e l i e v e i n what he 
i s t a l k i n g a b o u t . 

( D i v i s i o n - C) 

3; As w e l l as a t t e m p t i n g t o make t h e computer p e o p l e 

and t h e i r p r o j e c t more a c c e p t a b l e t o t h e companies, t h e 

d i v i s i o n i t s e l f was f a c e d w i t h t h e p r o b l e m o f " s e l l i n g " 

i t s f u n c t i o n t o t h e s e p r e v i o u s l y q u a s i - i n d e p e n d e n t manu­

f a c t u r i n g c o n c e r n s . The answer t h a t t h e d i v i s i o n came up 

w i t h a t t e m p t e d t o s o l v e b o t h p r o b l e m s . The computer 

d i r e c t o r was commissioned by t h e d i v i s i o n managing d i r e c t o r 

t o " l a y on two t o t h r e e day c o u r s e s ... f o r a l l m i d d l e 
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management i n t h e d i v i s i o n " . A l s o , i t was s u g g e s t e d t h a t 

b o t h t h e computer d i r e c t o r and some of t h e d i v i s i o n a l 

d i r e c t o r s make day v i s i t s t o t h e companies i n an a t t e m p t 

t o e x p l a i n t h e i r r a i s o n d ' e t r e and i n t h i s way g a i n t h e 

n e c e s s a r y endorsement. 

I n 1965, a f t e r a two y e a r s e a r c h p r o c e s s , t h e computer 

u n i t announced t h a t a t l a s t i t had d i s c o v e r e d t h e b a s i c 

l aws o f tube m a n u f a c t u r e and s e t about r e w r i t i n g i t s comp­

l e t e s u i t e o f programs. The d i v i s i o n implemented t h e 

above p r o p o s a l s by p u t t i n g them f o r w a r d a t a r e g u l a r 

d i v i s i o n a l b o a r d m e e t i n g . 

C y c l e 2 - C o n s o l i d a t i o n 

The f o r m a t i o n o f company teams t o f o r m u l a t e " p r e c i s e 

systems o b j e c t i v e s " was g e n e r a l l y v i e w e d by company man­

agements as "a good t h i n g " . As w e l l as making s p e c i f i c 

p e o p l e r e s p o n s i b l e , i t a l s o b r o k e t h e whole j o b o f computer 

i n s t a l l a t i o n i n t o more manageable t a s k s . 'For example, upon 

r e c e i p t o f more d e t a i l e d t erms o f r e f e r e n c e from t h e company 

w o r k i n g p a r t i e s , t h e computer u n i t c o u l d s e t up a number 

o f p r o j e c t teams t o d e s i g n t h e r e q u i s i t e computer programs. 

A Company 1 e x e c u t i v e s t a t e d t h a t t h i s more f o r m a l l i a i s o n 

" h e l p e d t o communicate d i f f i c u l t i e s and ease t h e s t r a i n and 

t e n s i o n " . 

I n Company 2, t h e r e s p o n s e was even more e n t h u s i a s t i c . 

A s p e c i a l department c a l l e d "computer l i a i s o n " was s e t up 
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w i t h a manager and one f u l l - t i m e a s s i s t a n t . These two men 

work i n c l o s e c o l l a b o r a t i o n w i t h t h e s e v en computer p e o p l e 

who a r e s p e c i f i c a l l y c o n c e r n e d w i t h t h e Company 2 a p p l i ­

c a t i o n . As w e l l as t h i s d e p a r t m e n t , t h e r e i s a l s o a s p e c ­

i a l l y c r e a t e d team of t h r e e w h i c h i s r e s p o n s i b l e f o r t h e 

w r i t i n g o f t h e second computer program. These t h r e e men 

( m a t e r i a l c o n t r o l manager, a s s i s t a n t s a l e s manager, and 

a s s i s t a n t p l a n n i n g manager) a r e from the most a f f e c t e d 

d e p a r t m e n t s . 

T h i s team i s c o n s i d e r i n g e v e r y m i n o r 
d e t a i l t h a t w i l l go i n t o t h e program. 
They have now c o m p l e t e d t h i s d e t a i l e d 
e x a m i n a t i o n and t h e r e a r e 100 t o 200 
i t e m s s t i l l t o be r e s o l v e d . We a r e 
now c o n c e r n e d w i t h d e c i s i o n s as t o 
whether we i n c l u d e them i n t h e program 
but t r y t o m o d i f y them, d e l a y t h e 
prog-ram u n t i l t h e y a r e r e s o l v e d , o r 
m o d i f y our o r i g i n a l o b j e c t i v e s i n 
l i g h t o f t h e s e d i f f i c u l t i e s . 

I n o r d e r t o make t h e s e d e c i s i o n s we 
must t a k e our d i f f i c u l t i e s out t o t h e 
computer u n i t and g e t them i n v o l v e d 
t h e r e . We need t o g e t i n v o l v e m e n t on 
a l l l e v e l s o f management as w e l l as 
a c r o s s f u n c t i o n s , and between company 
and computer u n i t . I t i s s i m p l y im­
p e r a t i v e t h a t t h e systems a n a l y s t s a t 
t h e computer u n i t and t h e managers 
from a l l t h e d e p a r t m e n t s c o n c e r n e d 
get t o g e t h e r and h a sh t h e s e p r o b l e m s 
o u t . 

(Company 2 - A) 

The computer u n i t , a l s o , r e o r g a n i z e d i t s e l f so t h a t 

i t c o u l d more e a s i l y f i t i n t o t h e " f u n c t i o n a l " 
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p a t t e r n e s t a b l i s h e d by t h e companies. Whereas f o r m e r l y 

t h e u n i t a n a l y s t s were o r g a n i z e d a c c o r d i n g t o t h e company 

on w h i c h t h e y were w o r k i n g , t h e y now r e o r g a n i z e d t h e m s e l v e s 

a c c o r d i n g t o t h e t y p e o f p r o j e c t on w h i c h t h e y were engaged. 

The computer d i r e c t o r s t a t e d t h a t t h i s w ould a l l o w f o r 

"more c r o s s - f e r t i l i z a t i o n o f i d e a s and a p p r o a c h e s among 

p e o p l e d o i n g t h e same s o r t o f p r o j e c t i n d i f f e r e n t f i r m s " . 

A number of f a c t o r s a r e r e s p o n s i b l e f o r what i n t h i s 

p r e s e n t a t i o n may appear t o be a r a t h e r sudden a c c e p t a n c e 

o f t h e computer i n s t a l l a t i o n w h i c h a c t u a l l y o c c u r r e d g r a d ­

u a l l y o v e r a p e r i o d of f i v e y e a r s . One of t h e g r e a t stumb­

l i n g b l o c k s i n t h e p r o j e c t was t h e t e c h n i c a l i n a b i l i t y t o 

d e f i n e the p a r a m e t e r s o f tube m a n u f a c t u r e . T h i s dilemma 

endangered t h e whole o b j e c t i v e o f i m p l e m e n t i n g i n t e g r a t e d 

d a t a p r o c e s s i n g . W i t h the b a r r i e r of p o s s i b i l i t y overcome, 

however, t h e systems a n a l y s t s c o u l d t h e n c o n c e r n t h e m s e l v e s 

w i t h t h e p r o b l e m s i n v o l v e d i n d e v e l o p i n g w o r k a b l e and o p e r ­

a t i o n a l programs. 

The a c t i v e i n v o l v e m e n t o f t h e d i v i s i o n i n t h e p r o j e c t 

a l s o promoted g r e a t e r company a c c e p t a n c e . There a r e a 

number of r e a s o n s f o r t h i s . The d i v i s i o n e x e c u t i v e s i n 

t h e i r c o n c e p t i o n o f t h e p r o b l e m o f computer a p p l i c a t i o n 

t e n d e d t o see i t i n much t h e aame way as t h e company man­

a g e r s , t h a t i s , as tube m a n u f a c t u r i n g e x e c u t i v e s . They 

t h e r e f o r e a t t e m p t e d t o a r r a n g e t h e p r o b l e m t o f i t t h e 
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e x i s t i n g o r g a n i s a t i o n a l s e t t i n g , u n l i k e t h e systems a n a l y s t s 

who had p r e v i o u s l y a t t e m p t e d t o r e d e s i g n t h e system t o 

accommodate t h e p r o b l e m . The f a c t t h a t t h e d i v i s i o n u sed 

t h e a l r e a d y e x i s t i n g s t r u c t u r a l framework t o implement 

t h e o b j e c t i v e g r e a t l y enhanced i t s chance a t s u c c e s s . 

F i r s t , i t d i d n o t u p s e t e s t a b l i s h e d r o l e and s t a t u s r e ­

l a t i o n s , and s e c o n d , i t p r o v i d e d t h e use o f an a l r e a d y 

e x i s t i n g c o m m u n i c a t i o n s t r u c t u r e . 

A l s o c o n t r i b u t i n g t o company a c c e p t a n c e was t h e move 

by th e d i v i s i o n t o g i v e more c o n t r o l o v e r computer i n s t a l l ­

a t i o n t o t h e a f f e c t e d companies. As we i n d i c a t e d i n t h e 

t h e o r e t i c a l s e c t i o n , i f an o r g a n i z a t i o n o b j e c t i v e i s i n 

danger of n o t b e i n g implemented, the i n i t i a t i n g group must 

sometimes s a c r i f i c e some c o n t r o l o v e r i t s f o r m u l a t i o n and 

d i r e c t i o n t o o t h e r r e l e v a n t i n t e r e s t g r o u p s i n o r d e r t o 

g a i n t h e n e c e s s a r y a c c e p t a n c e . I n a l l o c a t i n g t h i s c o n t r o l 

o v e r the computer a p p l i c a t i o n t o t h e companies, t h e d i v i ­

s i o n s t o o d t o g a i n the a d d i t i o n a l bonus of company i n v o l v e ­

ment, and c o n s e q u e n t l y , a commitment t o a s u c c e s s f u l a p p l i c ­

a t i o n . 

Whereas we have d i s c u s s e d t h e f a c t o r s c o n t r i b u t i n g 

t o w a r d t h e i m p l e m e n t a t i o n of t h i s o r g a n i z a t i o n o b j e c t i v e , 

t h e r e are a l s o a number o f p o i n t s t h a t d e t r a c t from i t s 

i n t r o d u c t i o n . When t h e computer u n i t f i r s t began, i t was 

formed under t h e a u s p i c e s of t h e main b o a r d under t h e 
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p a r t i c u l a r d i r e c t i o n o f t h e r e s e a r c h and development d i r e c t ­

o r . However, when t h e computer p r o j e c t team mc.de i t s 

i n i t i a l r e p o r t i n I960, i t was d e c i d e d t h a t because i t s 

e n t i r e o p e r a t i o n s would t a k e p l a c e w i t h i n t h e s t e e l t u b e 

d i v i s i o n , t h e r e s p o n s i b i l i t y f o r i t s d i r e c t i o n s h o u l d a l s o 

l i e i n the d i v i s i o n . C o n s e q u e n t l y , c o n t r o l o v e r t h e 

computer u n i t was g i v e n a t t h a t time t o one o f t h e j o i n t 

managing d i r e c t o r s . When t h i s man l e f t i n 1964- t o manage 

a n o t h e r d i v i s i o n , t h e p r e s e n t managing d i r e c t o r a l l o c a t e d 

r e s p o n s i b i l i t y f o r t h e c o p u t e r u n i t t o t h e f i n a n c i a l d i r e c t ­

o r . I n t h e few months p r e c e d i n g t h e c o n c l u s i o n o f o u r 

r e s e a r c h , d i r e c t i o n o v e r t h e computer u n i t was a g a i n 

s w i t c h e d , t h i s t i m e t o one o f t h e j o i n t managing d i r e c t o r s 

on t h e main b o a r d . The f i n a n c i a l d i r e c t o r o f t h e s t e e l 

tube d i v i s i o n , however, r e t a i n e d h i s f u n c t i o n a l l i n k w i t h 

t h e computer d i r e c t o r and s t i l l assumes r e s p o n s i b i l i t y f o r 

t h e computer a p p l i c a t i o n w i t h i n t h e d i v i s i o n . 

A number o f consequences stem from t h e s e d e v e l o p m e n t s . 

F i r s t , t h e c o n t i n u a l s h u n t i n g of r e s p o n s i b i l i t y f o r t h e 

computer u n i t , oven th o u g h f o r o s t e n s i b l y " v a l i d " r e a s o n s , 

i n d i c a t e s e i t h e r a l a c k o f a c t i v e i n v o l v e m e n t i n i t s i n ­

s t a l l a t i o n , o r a l a c k of knowledge and e x p e r i e n c e as t o how 

suc h a p r o j e c t s h o u l d be h a n d l e d , o r an u n w i l l i n g n e s s t o 

a c c e p t t h e r e s p o n s i b i l i t y f o r a p r o j e c t w i t h s u c h p e r v a s i v e 

i m p l i c a t i o n s , o r a c o m b i n a t i o n o f a l l t h e s e r e a s o n s . One 

http://mc.de
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must here q u e s t i o n the m o t i v e s of t h e main b o a r d . Why d i d 

i t r e l i n q u i s h c o n t r o l o v e r s u c h an i m p o r t a n t p r o j e c t t h a t 

was c o n c e i v e d and b o r n by t h i s same board? D i d i t f e a r 

t h e c r i t i c i s m t h a t was bound t o come from s u c h a c o n t e n t ­

i o u s i s s u e ? D i d i t want t o " w a i t and see"? Whatever t h e 

r e a s o n s , t h i s a c t i o n , or l a c k o f i t , r e s u l t e d i n u n c e r t ­

a i n t y , , t e n t a t i v e n e s s , and even a n x i e t y l o w e r down. Con­

s e q u e n t l y , nobody engaged i n t h e p o s i t i v e and a c t i v e c o ­

o r d i n a t i n g f u n c t i o n t h a t t h i s k i n d of p r o j e c t r e q u i r e s . 

Second, t h e u n c e r t a i n t y on t h e company l e v e l as t o how 

t o h a n d l e i n t e g r a t e d d a t a p r o c e s s i n g r e s u l t e d i n a wide 

v a r i e t y o f o r g a n i z a t i o n a l p a t t e r n s d e s i g n e d t o .accommodate 

t h e computer. F o r example, i n Company 1 t h e r e s p o n s i b i l i t y 

f o r the computer a p p l i c a t i o n i s assumed by t h e c h i e f I n ­

d u s t r i a l e n g i n e e r who r e p o r t s d i r e c t l y t o t h e company 

managing d i r e c t o r . . I n Company 2, t h e r e s p o n s i b i l i t y a l s o 

l i e s w i t h t h e c h i e f i n d u s t r i a l e n g i n e e r , b u t he r e p o r t s t o 

t h e f i n a n c i a l d i r e c t o r ; and i n Company 4, t h e o n l y o t h e r 

company a c t i v e l y i n v o l v e d i n t h e a p p l i c a t i o n , t h e f i n a n c ­

i a l " d i r e c t o r has c o n t r o l and he i s r e s p o n s i b l e t o h i s company 

managing d i r e c t o r . These d i f f e r i n g company arrangements 

c a n p r o v o k e r e a c t i o n s by some e x e c u t i v e s who because of t h e i r 

s t a t u s and f u n c t i o n f e e l t h a t l i k e o t h e r s i m i l a r company 

managers who have been g i v e n r e s p o n s i b i l i t y f o r t h e comp­

u t e r , t h e y t o o s h o u l d have c o n t r o l o v e r t h e i r company 
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i n s t a l l a t i o n . C o n s e q u e n t l y , i t can be seen t h a t t h e way 

i s open t o f a c t i o n a l d i s p u t e s and "power p l a y s " among 

v a r i o u s i n t e r e s t g r o u p s , each i n t e n t upon g a i n i n g c o n t r o l 

o v e r i t s p a r t i c u l a r company i n s t a l l a t i o n . 

T h i s l e a d s t o p o i n t number t h r e e . As l o n g as t h e 

r e s p o n s i b i l i t y f o r t h e computer i s seen as i n d o u b t , t h e 

q u e s t i o n r e m a i n s open on v a r i o u s m a n a g e r i a l l e v e l s as t o 

who s h o u l d i n f a c t assume c o n t r o l . .For example, on t h e 

d i v i s i o n a l l e v e l , one e x e c u t i v e s t a t e d : 

E i g h t y t o n i n e t y p e r c e n t o f t h e computer 
a p p l i c a t i o n i s on t h e p r o d u c t i o n s i d e . 
A c c o u n t s and c o s t i n g a r e u s u a l l y t h e 
f i r s t t o g e t a c c e s s t o t h e computer, 
but i n t h i s i n s t a n c e t h i s I s n o t t h e 
c a s e . I t i s t h e r e f o r e i l l o g i c a l , as f a r 
as I can s e e , t h a t a c c o u n t s s h o u l d have 
t h e r e s p o n s i b i l i t y f o r g u i d i n g t h e 
a p p l i c a t i o n of t h e computer. 

( D i v i s i o n - D) 

Whether i t i s i l l o g i c a l o r n o t i s not t h e p o i n t . R a t h e r 

t h e p o i n t i s t h a t i f t h e r e s p o n s i b i l i t y f o r t h e computer 

a p p l i c a t i o n had been f i r m l y e s t a b l i s h e d and a l l o c a t e d , 

q u e s t i o n s as t o i l l o g i c a l i t y and j u s t i f i c a t i o n would n o t 

a r i s e so f r e q u e n t l y and f r o m so many q u a r t e r s . The b a r g a i n 

w ould have b e e n . s e t and t h e d i f f i c u l t t o u p r o o t p r e c e d e n t 
59 

e s t a b l i s h e d . 

On t h e one hand t h e r e a r c p r e s s u r e s t o a c c e p t t h e 

o b j e c t i v e o f i n t e g r a t e d d a t a p r o c e s s i n g , w h i l e on t h e 

o t h e r , c e r t a i n s i t u a t i o n s and c i r c u m s t a n c e s a r e d e c r e a s i n g 
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t h e chances f o r a c c e p t a n c e . I t seems op p o r t u n e a t t h i s 

s t a g e t o h a r k back t o our o r i g i n a l q u e s t i o n : What c o n ­

sequences do o r g a n i z a t i o n o b j e c t i v e s have f o r m a n a g e r i a l 

c o n t r o l ? I n t h i s c a s e , i f t h e o b j e c t i v e i s u n p r e c e d e n t e d 

and unprogrammed, and t h e f o r c e s r e l a t i n g t o i t s a c h i e v e ­

ment a r e not made e x p l i c i t , t h e n t h e ways t o a c h i e v e c o n t r o l 

ar e complex and c i r c u i t o u s . To t h e e x t e n t t h a t t h e i n ­

i t i a t i n g group c a n make i t s o b j e c t i v e f e a s i b l e ( s u c h as 

d e t e r m i n i n g t h e p a r a m e t e r s o f s t e e l tube m a n u f a c t u r e ) and 

a c c e p t a b l e ( s u c h as g i v i n g some c o n t r o l , o v e r t h e computer 

a p p l i c a t i o n t o t h e companies and making i t s e l f aware of and 

e l i m i n a t i n g p r e s s u r e s w h i c h r u n c o u n t e r t o t h e o b j e c t i v e ) , 

i t i s more l i k e l y t h a t i t w i l l implement- and m a i n t a i n 

c o n t r o l o v e r i t s d i r e c t i o n . I t would appear t h a t t h e 

d i v i s i o n has t a k e n p o s i t i v e , i f b e l a t e d , s t e p s i n t h i s 

d i r e c t i o n . 

G i v e n t h e f a c t t h a t t h e d i v i s i o n i_s e s t a b l i s h i n g 

c o n t r o l as a r e s u l t o f a more i n t i m a t e r e l a t i o n s h i p w i t h 

i t s o b j e c t i v e s , I s t h e r e a n y t h i n g t o e n s u r e t h a t t h i s 

c o n t r o l i s or w i l l be u n i f o r m ? A somewhat a m b i v a l e n t 

answer i s p r o v i d e d by a Company 1 d i r e c t o r : 

Knowing when n o t t o do a t h i n g a t 
d i f f e r e n t l e v e l s w i l l t a k e t i m e t o 
s t a b i l i z e . C o n t r o l s g e n e r a t e d w i t h i n 
a company te::-.d t o l i n e up w i t h c o n t r o l s 
g e n e r a t e d f r o m t h e c e n t e r o v e r t i m e . 
T h i s w i l l n o t happen y e t i n t h e s t e e l 
t u b e d i v i s i o n because of t h e i n b a l a n c e 
w i t h i n t h e companies. They use d i f -
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f e r e n t methods of c o n t r o l , h a r b o r 
d i f f e r e n t a t t i t u d e s . I'm not s u r e 
we're a l l g o i n g i n t h e r i g h t d i r e c t i o n . 

(Company l - A) 

T h i s i n t u r n l e a d s t o a f u r t h e r p r o b l e m t h a t s e v e r a l 

company managers have p o s e d . G i v e n t h e s i t u a t i o n where 

c e n t r a l systems a r e u n i f o r m t h r o u g h o u t t h e d i v i s i o n , how 

w i l l t h e d i v i s i o n employ t h e s e c o n t r o l s ? 

I t i s p o s s i b l e t h a t t h e computer 
c o u l d p r o v i d e an avenue f o r s t r o n g e r 
d i v i s i o n a l , t h a t i s , e x e c u t i v e c o n t r o l 
i f t h e need a r o s e . However, I would 
h a t e t o t h i n k t h a t t h i s was a p r i m e 
m o t i v e of t h e d i v i s i o n . 

(Company J - A) 

P e o p l e don't r e a l i z e t h e i m p l i c a t i o n s 
o f t h e computer a p p l i c a t i o n . P e o p l e 
r e a l l y f e a r becoming a l o t o f "yes men" 
and n o t b e i n g a b l e t o e x e r c i s e d i s ­
c r e t i o n and i n f l u e n c e t h i n g s . T'hey 
r e s e n t t h e i d e a o f h a v i n g t o c a r r y out 
i n s t r u c t i o n s . I t ' s t h e f e a r a s s o c i a t e d 
w i t h t h e measurement of p e r f o r m a n c e . 
No one f e a r s bad p e r f o r m a n c e , but i t i s 
a f a c t t h a t few d e c i s i o n s c a n be t a k e n 
on one's own c r i t e r i a . T h i s i s t h e 
f r u s t r a t i n g t h i n g . I t ' s t h e f a c t t h a t 
one has t o use t h e i r c r i t e r i a t h a t i s 
t h e a n n o y i n g t h i n g . 

(Company 5 - C) 

Once e, g a i n we c o n f r o n t t h e p r o b l e m of d i v i s i o n a l i n v o l v e ­

ment v e r s u s company autonomy. T h i s i s t h e main b a s i s o f 

i n t e r e s t group and s u b g o a l f o r m a t i o n . On t h e one hand, 

t h e d i v i s i o n , c ommitted t o t h e o b j e c t i v e o f i n t e g r a t e d 

c o n t r o l , and t h e computer u n i t , committed t o I m p l e m e n t i n g 
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i n t e g r a t e d d a t a p r o c e s s i n g w i t h i n t h e s t e e l t u b e d i v i s i o n , 

t o g e t h e r p r e s e n t complementary i n t e r e s t s . On t h e o t h e r 

hand, t h e companies, f e a r i n g t h a t c o r l r o l and d i s c r e t i o n 

o v e r m a n u f a c t u r i n g a c t i v i t i e s w i l l be t a k e n out o f t h e i r 

hands, p r e s e n t an o p p o s i n g s e t o f i n t e r e s t s . C o n s e q u e n t l y , 

i f t h e d i v i s i o n i s t o a c h i e v e i t s o b j e c t i v e , I t r e m a i n s 

t h e t a s k of t h e d i v i s i o n a l e x e c u t i v e s t o p r e s e n t t h e i r 

o b j e c t i v e i n s u c h a way t h a t i t i s more a c c e p t a b l e t o t h e 

companies. A c c o r d i n g t o t h e d a t a t h a t we have p r e s e n t e d , 

i t w o uld appear t h a t by i n v o l v i n g company managers more i n 

t h e f o r m u l a t i o n o f d i v i s i o n a l o b j e c t i v e s , t h e d i v i s i o n 

c o u l d p o s s i b l y s u c c e e d i n g a i n i n g t h e n e c e s s a r y company 

a c c e p t a n c e and commitment. 

C y c l e 2 - C h a n g e / C o n f l i c t 

As we i n d i c a t e d i n t h e t h e o r e t i c a l s e c t i o n , c o n f l i c t 

does not a l w a y s p r e c e d e change; t h e r e v e r s e s i t u a t i o n can 
40 

e q u a l l y o c c u r , and i n d e e d i n C y c l e 2, change d i d p r e c e d e 

and was r e s p o n s i b l e f o r t h e c o n f l i c t t h a t f o l l o w e d . I n 

December, 1965, t h e d i v i s i o n a l b o a r d announced t h a t t h e 

main b o a r d had approved o f e x p e n d i t u r e i n 1968 f o r new 

equipment "which o f f e r e d f a s t e r o p e r a t i n g speeds and a 

l a r g e r s t o r a g e c a p a c i t y t h a n t h e e x i s t i n g IBM 7070 and 1401 

computers t o g e t h e r w i t h t h e a d d i t i o n a l b e n e f i t o f r e a l t i m e 

p r o c e s s i n g " and t h a t t h i s "was a n e c e s s a r y p r e r e q u i s i t e 

f o r a c h i e v i n g t h e o b j e c t i v e of i n t e g r a t e d d a t a p r o c e s s i n g 
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t h r c u g h o u t th e s t e e l t u b e d i v i s i o n w h i c h had been a g r e e d 

by t h e b o a r d i n November, 1963 and r e - a f f i r m e d i n A p r i l , 

1965". 

T h i s d e c i s i o n came as a r e s u l t o f a r e p o r t w r i t t e n 

by t h e computer d i r e c t o r and which- we w i l l examine more 

c l o s e l y i n t h e s e a r c h p r o c e s s o f C y c l e 3- The r e a s o n s 

f o r t h e above d e c i s i o n a r e c o n t a i n e d i n a l e c t u r e g i v e n 

by t h e computer d i r e c t o r a t a Company 2 Management C o n f e r -

... . I f e e l i t n e c e s s a r y t o g i v e c e r t a i n 
r e a s o n s f o r c h a n g i n g t h e equipment i n 
1968. The f i r s t o f t h e s e i s t h a t v/e 
a n t i c i p a t e by 1968 t h a t our p r e s e n t 
c a p a c i t y w i l l be f u l l y l o a d e d . The 
s econd i s t h a t t h e development of 
c u r r e n t a p p l i c a t i o n s i n t h e v a r i o u s 
companies w h i c h would i n c l u d e Company 2 
has shown the need f o r " r e a l - t i m e " 
p r o c e s s i n g ; t h i s i s o n l y p o s s i b l e w i t h 
t h e new i n s t a l l a t i o n . 

(Computer U n i t D i r e c t o r ) 

1) S t o r a g e c a p a c i t ; ^ f i l l e d . T h i s f i r s t r e a s o n f o r t h e 

p r o p o s a l o f new equipment had become q u i t e a bugbear f o r t h e 

t h e a n a l y s t s and programmers a t t h e computer u n i t . S e r i o u s 

i n f l e x i b i l i t y was b e i n g i n t r o d u c e d ; b e c a u s e o f t h e h i s t o r y 

o f development of t h e programs and because t h e p r e s e n t 

m a c h i n e r y was i l l e q u i p p e d t o h a n d l e t h e s i t u a t i o n . 

S i x months ago [ O c t o b e r , 1 9 6 5 1 we s t o p p e d 
t o have a l o o k a t what we had done. The 
r e a s o n was t h a t so much had been l e f t 
o u t . We had d e v e l o p e d t h e programs o v e r 



- 7 8 -

f i v e y e a r s and had p u t so many l i t t l e 
byways and b i t s i n t o t h e programs t h a t 
t h a t t h e y w e r e becoming e x c e s s i v e l y 
f u l l a n d v e r y uneconomic t o r u n . They • 
were i m p o s s i b l e t o d e v e l o p f u r t h e r . So 
a d d i t i o n a l t h i n g s were v e r y d i f f i c u l t 
t o p u t i n . The programs were v e r y 
i n f l e x i b l e and method changes were 
i m p o s s i b l e t o p u t i n t o s uch a b i g 
program w i t h o u t a f f e c t i n g much of i t . 

(Computer U n i t D i r e c t o r ) 

2) Time d e l a y . The second r e a s o n f o r t h e p u r c h a s e of new 

m a c h i n e r y was a c o n t i n u a l s o u r c e of i r r i t a t i o n t o management 

i n t h e companies. Because t h e computer has many j o b s t o do, 

i t was i m p o s s i b l e t o s t o p what i t was d o i n g and i n s e r t a 

d i f f e r e n t s e t o f programs each t i m e a company wanted t o 

p l a n an o r d e r . C o n s e q u e n t l y , a 24 hour time d e l a y had t o 

be b u i l t i n t o t h e system so t h a t the computer- c o u l d a c ­

commodate t h e many r e q u e s t s t h a t i t r e c e i v e d i n a day. 

The i m p l i c a t i o n s t h a t t h e t i m e d e l a y c a u s e d were r e c o r d e d 

by one company e x e c u t i v e : 

The 24- hour b u i l t - i n d e l a y i s a m ajor 
p r o b l e m t h a t m a n i f e s t s i t s e l f i n 
p e c u l i a r ways. I t i s more o f t e n a 
p r o b l e m o f s i m p l e f r u s t r a t i o n . Here 
we a r e f a c e d w i t h t h e men, m a t e r i a l s , 
equipment, and t i m e t o s p a r e , b u t are 
i n t h e d a r k as t o w h i c h m a t e r i a l s t o 
c h oose. Q u i t e o f t e n we go ahead any­
way w i t h o u t w a i t i n g f o r t h e computer 
t o t e l l us what t o choose, bu t we 
a l w a y s r u n t h e r i s k o f p i c k i n g m a t e r i a l 
t h a t t h e computer has a l l o c a t e d t o 
some o t h e r j o b , and t h e n t h e r e a r e 
r e p e r c u s s i o n s a l l t h e way a l o n g t h e 
l i n e . 

(Company 1 - C) 
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" R e a l - t i m e " d a t a p r o c e s s i n g o b v i a t e s t h e need f o r a 

t i m e d e l a y . Such an e q u i p p e d computer e n a b l e s i n s t a n t 

a c c e s s . There a r e a number of s t e p s i n v o l v e d . The computer 

a) r e c o g n i z e s t h e i n t e r r u p t i o n , b) s t o r e s i t s c u r r e n t t a s k , 

c ) f e e d s i n any program r e q u i r e d , d) r e s p o n d s t o t h e r e a l ­

t i m e t a s k , e) resumes i t s p r e v i o u s t a s k , and a l l w i t h i n 

t h e space of a v e r y s h o r t t i m e ( d e p e n d i n g upon the t i m e o f 

t h e r e q u i r e d t a s k ) and w i t h o u t t h e i n t e r v e n t i o n o f a 

machine o p e r a t o r . 

The r e a c t i o n s t o s u c h a p r o p o s a l and endorsement were 

mixed. A c o n f l i c t s i t u a t i o n a r o s e w h i c h was n o t r e s o l v e d 

by t h e t i m e r e s e a r c h was c o n c l u d e d . Most of t h e c r i t i c s 

p r e f a c e d t h e i r s p e c i f i c p o i n t s a g a i n s t p u r c h a s e o f new 

m a c h i n e r y i n 1968 w i t h a r e f e r e n c e t o t h e h i s t o r y o f t h e 

computer a p p l i c a t i o n t o d a t e : 

I'm amazed about t h i s I I ' d have 
t h o u g h t many more examples of s u c c e s ­
s f u l a p p l i c a t i o n were needed b e f o r e 
hardware was b ought. Hardware i s not 
t h e l i m i t i n g f a c t o r i n t h i s p r o j e c t . 

(Company 1 - D) 

One d i v i s i o n a l e x e c u t i v e even q i i e s t i o n e d t h e c o n t e n t i o n 

t h a t "we have r e a l l y r u n out of c a p a c i t y on t h e p r e s e n t 

computer". A n o t h e r s t a t e d t h a t because t h e main b o a r d 

has committed i t s e l f t o new e x p e n d i t u r e i n 1968, t h i s by 

i t s e l f i s a s o u r c e of p r e s s u r e . I f t h e d i v i s i o n i s not 

r e a d y f o r t h e changeover i n 1968, t h e f a c t t h a t i t i s 
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c ommitted w i l l p r e s e n t a s t r o n g f o r c e t o "go ahead anyway". 

The e x e c u t i v e who made t h i s comment p r o p o s e d a p o s s i b l e s o l 

u t i o n t o t h i s dilemma t o t h e d i v i s i o n b o a r d . I f i t was d i s 

c o v e r e d i n 1968 t h a t t h e d i v i s i o n was n o t y e t r e a d y t o unde 

t a k e t h e c h a n g e o v e r , 

... t h e i n t e r e s t on our money f o r a y e a r 
o r so would more t h a n compensate f o r t h e 
d e l a y i n making our i n v e s t m e n t e f f e c t i v e . 
But how do we g e t a l l t h e chaps i n one 
mind and r e f i n e and c o n c e n t r a t e t h e work 
b e i n g done t o e n a b l e us t o make de­
c i s i o n s about t h e c o n t r o l o f q u a l i t y ? 
We're t r y i n g t o t a k e t h e computer de­
c i s i o n s and l e t t h e o t h e r d e c i s i o n s 
f o l l o w on behind.. A l o t o f p e o p l e f e e l 
t h a t t h e r e i s an argument f o r w a i t i n g 
e i g h t o r n i n e y e a r s , b u t other's say t h a t 
we w o u l d n e v e r g e t any f u r t h e r . T h i s i s 
n o t t r u e because we would by t h a t t i m e 
have g a i n e d a l o t more e x p e r i e n c e i n 
a p p l y i n g t h e computer t o p r o d u c t i o n c o n ­
t r o l ' s y s t e m s . Company 2, f o r example, 
has made a l o t of p r o g r e s s w i t h t h e 
a p p l i c a t i o n . But there., i s a l o t o f 
i m p a t i e n c e a r o u n d , and s e v e r a l p e o p l e 
f e e l t h a t u n l e s s we p u s h ahead w i t h t h e 
a p p l i c a t i o n p e o p l e w i l l d r a g t h e i r f e e t . 
U n f o r t u n a t e l y , my v o i c e i s n o t p o w e r f u l 
enough and my v i e w s are n o t p o p u l a r . 

( D i v i s i o n - E) 

S e v e r a l o t h e r e x e c u t i v e s s u g g e s t e d t h a t t h i s c o r p o r a t i o n 

l i k e many o t h e r s t h a t had a d e s i r e t o "keep up w i t h t h e 

J o n e s ' s " , t h e p u r c h a s e and u t i l i z a t i o n o f a computer b e i n g 

an i n d i c a t i o n o f p r o g r e s s i v e management t h i n k i n g , f i r s t 

bought a computer and t h e n d e c i d e d what t o do w i t h i t . The 

new p u r c h a s e t h e y f e a r e d was m e r e l y an e x t e n s i o n of t h i s 
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k i n d of a t t i t u d e . T h i s c r i t i c i s m b r i n g s us t o t h e main c r u x 

of t h e p r o b l e m and t h e p o i n t on w h i c h most of t h e c o n f l i c t 

r e v o l v e s : Does one p u r c h a s e a computer and t h e n d e v i s e a 

s y s t e m t o f i t i t , o r does one f i r s t d e v i s e a system and t h e n 

f i n d a computer t h a t w i l l accommodate i t ? There a r e a r g u ­

ments f o r b o t h a l t e r n a t i v e s : 

One wants t o be c l e a r f i r s t about our 
o b j e c t i v e s i n r e l a t i o n t o t h e p r o d u c t , 
p r o f i t a b i l i t y , p r o f i t p l a n n i n g , and any 
q u e s t i o n of s i m p l i f i c a t i o n o f t h e o r d e r 
book, and a l s o on t h e p l a n f o r r a t i o n ­
a l i z i n g t h e c o l d d r a w i n g s i d e b e f o r e 
g o i n g i n t o t h e computer a p p l i c a t i o n . 
The r a t i o n a l i z a t i o n s h o u l d come f i r s t . 
I'm h o r r i f i e d a t t h e p r e s s u r e b e i n g 
a p p l i e d t o f o r c e t h e computer i n t o 
c ompanies. 

( D i v i s i o n - E) 

. ..- we a r e n o t f u l l y - u t i l i z i n g t h e 
e x i s t i n g computer. Why n o t o p t i m i z e 
t h e c r u d e system t h a t we have got now 
b e f o r e t h i n k i n g o f t h i s u l t i m a t e mach­
i n e . I have a. l o t o f doubts about t h e 
f i r m g o i n g f o r a b e t t e r and b i g g e r 
computer as a s o l u t i o n t o our p r o b l e m s . 
I want t o see more use of our p r e s e n t 
computer and t r a i n more p e o p l e up t o 
what t o do. To t a k e our systems now 
w h i c h a r e v e r y c r u d e and i n e f f e c t i v e 
and b u i l d up on t h e b a s i s o f them a 
v e r y s o p h i s t i c a t e d system seems t o me 
t o be c r e a t i n g a l o t of t r o u b l e f o r 
o u r s e l v e s i n t h e f u t u r e . 

( D i v i s i o n ' - E) 

However, a t t h e computer u n i t , t h e y have d i f f e r e n t ideas:. 

You c a n ' t d i v i d e t h e machine and t h e 
s y s t e m ; t h e two a r e so a b s o l u t e l y 
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bound up. Whatever- machine you u s e , i t 
has l i m i t e d f a c i l i t i e s , so you d e s i g n 
t h e s ystem w i t h i n t h o s e f a c i l i t i e s . 
The t e c h n i c a l l i m i t s of t h e machine 
d i c t a t e t h e t y p e of system you c a n p u t 
i n . When you g e t a machine w i t h b e t t e r 
f a c i l i t i e s you c a n d e s i g n a b e t t e r s y s ­
tem, a l w a y s assuming you know enough 
about t h e s ystem t o improve i t . 

(Computer U n i t ) 

I t i s n o t a q u e s t i o n , t h e r e f o r e , o f whether o r n o t t o 

buy a r e a l - t i m e computer, b u t when? The a d v o c a t e s o f new 

p u r c h a s e i n 1968 (and t h e y would most c e r t a i n l y appear t o 

be t h e s t r o n g e r group) s t a t e t h a t enough has been l e a r n e d t o 

d a t e i n t h e t e n y e a r s of computer a p p l i c a t i o n , t h a t t h e 

computer p e o p l e have f i n a l l y d e t e r m i n e d t h e p a r a m e t e r s of 

t u b e m a n u f a c t u r e , and t h a t t h e e x i s t i n g p r o b l e m s w i l l be 

e l i m i n a t e d by r e a l - t i m e p r o c e s s i n g . T h e r e f o r e , a t r a n s f e r 

t o t h e new m a c h i n e r y would seem a d v i s a b l e as soon as i t c a n 

be h a n d l e d . The p r o p o n e n t s of w a i t i n g s t a t e t h a t t h e e x i s t ­

i n g system i s b e i n g t a k e n as i t s t a n d s and p u t on t h e com­

p u t e r . There i s no b a s i c q u e s t i o n i n g o f t h e adequacy of 

t h a t system. A d e l a y i n s w i t c h i n g t o t h e new m a c h i n e r y 

would a l l o w f o r a " r e a s o n a b l e " s e a r c h p r o c e s s t o t a k e p l a c e . 

B e f o r e we b e g i n an a n a l y s i s of t h e s e a r c h p r o c e s s t h a t 

a c t u a l l y d i d t a k e p l a c e , i t seems a p p r o p r i a t e t o c o n c l u d e 

t h i s s e c t i o n on c o n f l i c t w i t h a r e f l e c t i o n by one of t h e 

d i v i s i o n a l d i r e c t o r s : 
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T h i s i s one o f t h e b i g i s s u e s f o r t h e 
f u t u r e , and t h e way we h a n d l e i t c o u l d 
make a l o t of d i f f e r e n c e t o our e f f e c t ­
i v e n e s s as a d i v i s i o n i n t h e n e x t f i v e 
years.. Are we making a m i s t a k e w i t h 
t h i s "monster"? A l t h o u g h p e o p l e d i s c u s s 
p r o b l e m s such as t h i s as p r o b l e m s , i t i s 
a l m o s t i m p o s s i b l e t o t a k e t h e e m o t i o n 
out o f i t . There i s a l o t o f w o r r y and 
f e a r s u r r o u n d i n g t h i s anthropomorphism. 

( D i v i s i o n - E) 

I n o t h e r words, c o n c e r n o v e r t h e t e c h n i c a l p r oblems must be 

b a l a n c e d w i t h c o n c e r n f o r t h e s o c i a l r e p e r c u s s i o n s t h a t 

r e s u l t from t h e o r g a n i z a t i o n a l p roblems i n v o l v e d i n a p r o ­

j e c t v / i t h s u c h b r o a d i m p l i c a t i o n s . 

C y c l e 3 - S e a r c h 

A p o r t i o n o f t h e s e a r c h p r o c e s s o f C y c l e 3 o c c u r r e d a t 

t h e same t i m e as t h e s e a r c h p r o c e s s of C y c l e 2 . Whereas t h e 

C y c l e 2 s e a r c h was i n v o l v e d w i t h immediate o b j e c t i v e s 

( d e v i s i n g s u i t a b l e p r o d u c t i o n c o n t r o l programs f o r companies 

1 and 2 , a t t h e same t i m e s e a r c h i n g f o r b a s i c laws o f tube 

m a n u f a c t u r e ) , s e a r c h i n C y c l e 3 i n v o l v e d i t s e l f w i t h o v e r a l l 

d i v i s i o n a l p o l i c y and o b j e c t i v e s , and c u r r e n t developments 

i n computer t e c h n o l o g y . As s p e c i f i c r e l e v a n t i n f o r m a t i o n 

was l e a r n e d f r o m s e a r c h p r o c e s s 2 , i t was f e d i n t o t h i s 

l a r g e r p r o j e c t . 

Because t h e computer d i r e c t o r was l a r g e l y r e s p o n s i b l e 

f o r c o n d u c t i n g t h e e n t i r e s e a r c h p r o c e s s o f C y c l e 3 5 i t i s 

of b e n e f i t t o have b e f o r e us h i s terms o f r e f e r e n c e , t h a t 
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i s , w i t h i n t h e bounds of t h e d i v i s i o n ' s o b j e c t i v e s and com­

p u t e r t e c h n o l o g y , a d e s c r i p t i o n o f t h a t w h i c h he i s t r y i n g 

t o a t t a i n . 

M a n a g e r i a l c o n t r o l o f any e n t e r p r i s e i s 
e x e r c i s e d by t a k i n g d e c i s i o n s b a s e d on 
i n f o r m a t i o n s u p p l i e d by t h e i n f o r m a t i o n 
s y stem o f t h e e n t e r p r i s e . F o r example, 
m a t e r i a l i s p r o c u r e d when i n f o r m a t i o n 
f r o m a c t u a l or a n t i c i p a t e d s h o r t a g e i s 
r e c e i v e d , s e l l i n g p r i c e s are f i x e d , a t 
l e a s t p a r t i a l l y , i n r e l a t i o n t o i n f o r m a ­
t i o n on p r o d u c t i o n c o s t s , c a p a c i t y i s 
v a r i e d as a r e s u l t o f i n f o r m a t i o n on 
f o r w a r d demand, l a b o r i s c o n t r o l l e d on 
t h e b a s i s of i n f o r m a t i o n of p a s t p e r f o r m ­
ance, and so on. The q u a l i t y o f manage­
ment cannot be b e t t e r t h a n t h e q u a l i t y of 
t h e i n f o r m a t i o n s u p p l i e d t o i t . 

The i n f o r m a t i o n s ystem i n any e n t e r p r i s e 
i s a c o n n e c t e d e n t i t y , a l t h o u g h i t i s n o t 
r e g a r d e d i n t h i s l i g h t t r a d i t i o n a l l y . 
The p r e p a r a t i o n and p r e s e n t a t i o n of i n f o r ­
m a t i o n i s t h e m ajor i t e m o f a d m i n i s t r a t i v e 
c o s t i n any e n t e r p r i s e . I n most e n t e r ­
p r i s e s i n f o r m a t i o n systems have grown up 
i t e m by i t e m , u s u a l l y on a d e p a r t m e n t a l 
b a s i s and t h e r e i s o f t e n a c o n s i d e r a b l e 
amount of d u p l i c a t i o n and f r e q u e n t l y 
i n f o r m a t i o n i s n o t p r e s e n t e d i n t h e most 
u s e f u l f o r m . ... 

An i d e a l i n f o r m a t i o n s ystem w i l l s u p p l y 
t o each e x e c u t i v e t h e i n f o r m a t i o n n e c ­
e s s a r y t o t h e d i s c h a r g e o f h i s f u n c t i o n s . 
Wherever p o s s i b l e , any i n f o r m a t i o n w h i c h 
does n o t r e q u i r e a t t e n t i o n w i l l have been 
e l i m i n a t e d b e f o r e p r e s e n t a t i o n . I t i s 
n o t t h e volume b u t t h e q u a l i t y and scope 
of t h e i n f o r m a t i o n t h a t i s i m p o r t a n t . 

(Computer U n i t D i r e c t o r i n a r e p o r t p r o p o s i n g 
t h e a d o p t i o n o f a r e a l t i m e d a t a p r o c e s s i n g 
system) 

Thus, w i t h t h i s frame of r e f e r e n c e , t h e computer d i r -
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e c t o r and h i s systems a n a l y s t s c o n s i d e r e d t h e r a m i f i c a t i o n s 

o f d i v i s i o n p o l i c y and i t s o b j e c t i v e o f i n t e g r a t e d d a t a 

p r o c e s s i n g . On t h e b a s i s o f recommendations made f r o m t h e 

C y c l e 2 s e a r c h p r o c e s s and i n l i g h t of c u r r e n t developments 

i n computer t e c h n o l o g y , t h e y p r o d u c e d a r e p o r t w h i c h p r o ­

p o s e d t h e p u r c h a s e of equipment w h i c h " i s now c o m m e r c i a l l y 

a v a i l a b l e t h a t e n a b l e s a l l t h e known d e f e c t s o f t h e p r e s e n t 

s y stem t o be overcome". T h i s r e p o r t was a c c e p t e d by t h e 

main and d i v i s i o n a l b o a r d s , and p l a n s got underway t o r e ­

w r i t e p r e s e n t computer programs w i t h t h e o b j e c t i v e i n mind 

of e v e n t u a l l y t r a n s f e r r i n g t o t h e new m a c h i n e r y . The a c t u a l 

p r o b l e m s i n v o l v e d i n t r a n s f e r were d i s c u s s e d by one computer 

e x e c u t i v e : 

T r a n s f e r i s n o t d i f f i c u l t b u t r e q u i r e s a 
l o t o f work and c o s t s ai l o t of money. 
. .. When we s w i t c h t o t h e 360 / 5 0 we w i l l 

• ; '.: : . n o t t r a n s f e r programs as t h e y stand;, we 
w i l l t a k e advantage o f t h e t r a n s f e r t o 
r e d e s i g n t h e l o g i c a l system u s e d . 

(Computer U n i t ) 

A schedule, f o r t h e r e a l - t i m e d a t a p r o c e s s i n g a p p l i c a ­

t i o n s was a l s o c o n t a i n e d w i t h i n t h e r e p o r t . Companies 1 and 

2 because of t h e huge b a c k l o g o f i n f o r m a t i o n would be 

" i n t e g r a t e d " i n mid-1968. Company 3 5 because o f t h e s i m i ­

l a r i t y i n i t s p r o d u c t i o n p r o c e d u r e s , even though ' i t has had 

r e l a t i v e l y l i t t l e c o n t a c t w i t h t h e computer u n i t , was s l a t e d 

f o r a few months l a t e r . Companies 4 and 5 and a s o o n - t o - b e -
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b u i l t p l a n t of Company 1 were s c h e d u l e d f o r a y e a r l a t e r . 

Company 6 was n o t menti o n e d . There was some d i f f i c u l t y 

e n v i s a g e d v / i t h Company 5 t h a t we have a l r e a d y d i s c u s s e d . 

Because t h e r e i s u n c e r t a i n t y i n e s t i m a t i n g how much f o o t a g e 

w i l l come o f f a w e l d m i l l ( a l l e s t i m a t e s b e i n g ±25/0 , t h i s 

f i r m w i l l become t h e s u b j e c t of a s p e c i a l t e c h n i c a l i n v e s t ­

i g a t i o n . O t h e r w i s e , i t was a n t i c i p a t e d t h a t t r a n s f e r and 

a p p l i c a t i o n s h o u l d t a k e p l a c e s m o o t h l y and w i t h p e r h a p s o n l y 

a minor r e v i s i o n of t h e t i m e s c h e d u l e . 

L e t us now make a d e t a i l e d e x a m i n a t i o n of why t h i s 

r e p o r t and i t s p r o p o s a l s were e n d o r s e d . As we have i n d i ­

c a t e d t h r o u g h o u t , t h i s w i l l e n t a i l an a n a l y s i s of t h e f e a s ­

i b i l i t y and a c c e p t a b i l i t y o f t h e s t a t e d o b j e c t i v e o f i n t e ­

g r a t e d d a t a p r o c e s s i n g . I n t h i s c a s e , i t i s p o s s i b l e t o 

l i s t seven major r e a s o n s why t h e p r o p o s e d r e a l - t i m e d a t a 

p r o c e s s i n g s ystem f o r t h e s t e e l tube d i v i s i o n was a c c e p t e d . 

l ) Only t h e c h a r a c t e r i s t i c s of a r e a l - t i m e computer 

s y s t e m make f e a s i b l e t h e o b j e c t i v e of i n t e g r a t e d d a t a p r o ­

c e s s i n g f o r f o u r t e e n d i v e r s e l y d i s t r i b u t e d s t e e l t u b e manu­

f a c t u r i n g companies. We have a l r e a d y d i s c u s s e d t h e p u r e l y 

t e c h n i c a l a d v a n t a g e s o f a machine t h a t c a n accommodate t h e 

e q u i v a l e n t of s e v e n t e e n t o t w e n t y of t h e computer u n i t ' s 

p r e s e n t programs a t one t i m e and w h i c h c a n p r o c e s s i n q u i r i e s 

i m m e d i a t e l y and t r a n s m i t t h e r e s u l t a l m o s t i n s t a n t a n e o u s l y 

t o an e x t e r n a l s t a t i o n , i r r e s p e c t i v e of t h e t a s k on w h i c h i t 
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i s a t t h a t moment engaged and w i t h o u t any i n t e r v e n t i o n by an 

o p e r a t o r . We d i d n o t , however, d i s c u s s , t h e f u r t h e r t e c h ­

n i c a l advantage of s i m u l a t i o n t h a t t h i s new m a c h i n e r y a l s o 

o f f e r s . As t h e computer d i r e c t o r s t a t e d : 

The. p r e s e n t i n f o r m a t i o n s y s t e m , so f a r , 
o f f e r s l i t t l e g u i d a n c e t o t h e s e t t i n g o f 
c o n t r o l p a r a m e t e r s w h i c h i s one of t h e 
main m a n a g e r i a l f u n c t i o n s . I n s e t t i n g 
s u c h p o l i c i e s t h e g r e a t e s t need i s t o be 
a b l e t o e v a l u a t e , w i t h i n an a c c e p t a b l e 
degree o f c e r t a i n t y , t h e l i k e l y e f f e c t 
of a l t e r n a t i v e p o l i c i e s and t o make a 
s p e c i f i c c h o i c e on t h e b a s i s of t h i s 
e v a l u a t i o n . The o n l y e f f e c t i v e means of 
o b t a i n i n g t h i s i n f o r m a t i o n i s by s i m u l a ­
t i o n . S i m u l a t i o n i n v o l v e s c o n s t r u c t i n g 
a n u m e r i c a l model under v a r y i n g c o n d i ­
t i o n s and d e c i d i n g f r o m t h e r e s u l t s 
v/hich o f t h e a l t e r n a t i v e p o l i c i e s i s 
l i k e l y t o g i v e t h e b e s t r e s u l t s . 

(Computer U n i t D i r e c t o r ) 

2) We have a l s o p r e s e n t e d t h e v i e w t h a t t h i s l a r g e f i r m 

i n p u r c h a s i n g t h e l a t e s t e l e c t r o n i c equipment s e t s i t s e l f up 

as v e r y much o f an i n d u s t r i a l and b u s i n e s s t r e n d s e t t e r . I n 

f a c t , d u r i n g t h e p e r i o d w h i l e r e s e a r c h was i n p r o g r e s s , an 
41 

i n d u s t r i a l c o l u m n i s t w r o t e a f u l l page r e p o r t on t h i s f i r m . 

The newspaper a r t i c l e d i s c u s s e d t h e many a t t r i b u t e s o f t h e 

f i r m w h i c h a r e r e s p o n s i b l e f o r making i t one o f t h e l e a d e r s 

o f t h e e n g i n e e r i n g f i e l d . B o t h t h e p r e s e n t and p r o p o s e d 

computers were seen as c o n t r i b u t i n g t o t h i s i m p r e s s i o n . I t 

n a t u r a l l y enough became a t a l k i n g p o i n t i n i n t e r v i e w s and 

g e n e r a l d i s c u s s i o n . There was a r e l u c t a n c e t o r e a d t o o much 
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i n t o t h e a r t i c l e ; f o r example, i t was d e s c r i b e d as "the 

u s u a l j o u r n a l i s t i c m i x t u r e of t r u t h and h a l f - t r u t h " ; b u t 

even s o , i t c a u s e d some company e x e c u t i v e s t o v i e w t h e com­

p u t e r a p p l i c a t i o n i n a more f a v o r a b l e l i g h t . Thus, as w e l l 

as i n c r e a s i n g t h e g e n e r a l p r e s t i g e o f t h e f i r m , i t had t h e 

added e f f e c t of making t h e p r o j e c t more a c c e p t a b l e t o some 

c ompany e x e c u t i v e s .. 

3) A l s o c o n t r i b u t i n g t o t h e a c c e p t a n c e by t h e main and 

d i v i s i o n b o a r d s was t h e f a c t t h a t s i n c e I960 t h i s f i r m has 

c o mmitted i t s e l f t o t h e o b j e c t i v e of i n t e g r a t e d d a t a p r o ­

c e s s i n g . I f t h e new m a c h i n e r y i s seen as c o n t r i b u t i n g t o ­

ward t h i s o b j e c t i v e , t h e n t h e p r e s s u r e of t h e commitment i s 

a major f a c t o r i n i t s a c c e p t a n c e . 

4) The a c t u a l c r e a t i o n and f o r m a t i o n of a s p e c i a l i z e d 

o r g a n i z a t i o n a l u n i t f o r t h e computer g i v e s i t s i g n i f i c a n c e 

i n p o l i c y f o r m u l a t i o n . As v/e have a l r e a d y i n d i c a t e d , i f 

t h e r e i s a l a c k of d e f i n i t i o n as t h e r e was i n t h i s c a s e 

where t h e f i r m was b r e a k i n g c o m p l e t e l y new g r o u n d , t h e 

p e o p l e r e s p o n s i b l e f o r systems a n a l y s i s c a n i n f l u e n c e p o l i c y 

d e c i s i o n s by t h e way i n w h i c h t h e y f o r m u l a t e t h e p r o b l e m s . 

I t c o u l d be a r g u e d , f o r example, t h a t t h e main b o a r d i n 

a c c e p t i n g t h e p r o p o s a l a t t h i s t i m e of r e a l - t i m e d a t a p r o ­

c e s s i n g was r e a l l y a c c e p t i n g t h e most a r t i c u l a t e s e t of 

p r o p o s a l s r a t h e r t h a n what would be more a p p r o p r i a t e f o r 

t h e o r g a n i z a t i o n a t t h a t t i m e . 
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5) T h i s l e a d s d i r e c t l y t o t h e n e x t p o i n t . The p r o ­

p e n s i t y of t h e computer u n i t t o w r i t e r e p o r t s a l s o p r o v i d e s 

a p a r t i a l e x p l a n a t i o n as t o why i t s recommendations were 

a c c e p t e d . The i n d i v i d u a l o r group t h a t r e c o g n i z e s , e x p l a i n s , 

and even p r o v i d e s a p o t e n t i a l s o l u t i o n t o a p r o b l e m "has an 

i m p o r t a n t v o i c e i n t h e way i n v/hich t h e p r o b l e m i s f o r m u ­

l a t e d and i n t h e e x t e n t t o w h i c h i t i s communicated t o 
42 

o t h e r s i n t h e o r g a n i z a t i o n " . 

6) The w o r k a b i l i t y o r p e r c e i v e d w o r k a b i l i t y of an 
43 

o b j e c t i v e i s a l s o a p o w e r f u l f o r c e t o w a r d s i t s a c c e p t a n c e . 

T h i s p o i n t i s made v e r y d r a m a t i c a l l y when one compares t h e 

computer u n i t and i t s custom o f w r i t i n g r e p o r t s t h a t s p e l l 

out s p e c i f i c p r o c e d u r e s w i t h t h e companies and t h e i r p r o ­

t e s t a t i o n s t h a t " i t i s i m p o s s i b l e t o summarize f i f t e e n y e a r s 

of tube making e x p e r i e n c e on a computer". 

7) F i n a l l y , i f one has t h e i n i t i a l endorsement o f t h e 

p r i n c i p a l d e c i s i o n makers of an o r g a n i z a t i o n , i n t h i s c a s e , 

t h e main b o a r d , and one's o b j e c t i v e s a r e s i m i l a r t o t h e s e 

i n d i v i d u a l s , one i s f a r more l i k e l y t o have h i s p r o p o s a l s 

a c c e p t e d a l m o s t as a m a t t e r o f c o u r s e t h a n i f t h e r e v e r s e 
44 

s i t u a t i o n were t r u e . 

As w e l l as c o n t r i b u t i n g t o t h e a c c e p t a n c e of t h e r e ­

p o r t by t h e main and d i v i s i o n a l b o a r d s , t h e s e seven r e a s o n s 

a l s o l e a d t o a c o n s o l i d a t i o n o f t h e p r o p o s a l s c o n t a i n e d 

w i t h i n t h e r e p o r t , and t h e development o f i n t e r e s t g roups 

and s u b g o a l s . 
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C y c l e 5 - C o n s o l i d a t i o n 

A l t h o u g h some b e n e f i t s w i l l a r i s e 
d i r e c t l y from t h e i n t r o d u c t i o n of com­
p u t e r c o n t r o l s i n s u c h ways as s t a f f 
s a v i n g s , s t o c k r e d u c t i o n , and y i e l d 
improvement, t h e c h i e f advantage s h o u l d 
be l o o k e d f o r i n an improvement i n t h e 
q u a l i t y and e x t e n t o f i n f o r m a t i o n a v a i l ­
a b l e t o management. At p r e s e n t t h e r e 
a r e s e r i o u s d e f i c i e n c i e s t o be overcome 
s u c h as l a c k o f knowledge of p r o d u c t 
c o s t s and p r o f i t a b i l i t y , and a g e n e r a l 
i n a d e q u a c y i n t h e i n f o r m a t i o n a v a i l a b l e 
a t D i v i s i o n a l l e v e l on w h i c h company 
p e r f o r m a n c e c a n be a s s e s s e d and on 
w h i c h f u t u r e p l a n n i n g , c a p i t a l e x p e n d i ­
t u r e and c o m m e r c i a l p o l i c i e s a f f e c t i n g 
t h e D i v i s i o n as a whole c a n be b a s e d . 
To mee.t t h e D i v i s i o n a l needs a degree 
of s t a n d a r d i z a t i o n i n t h e d i f f e r e n t 
company i n f o r m a t i o n systems w i l l be 
e s s e n t i a l . I n a d d i t i o n , t h e e n l a r g e d 
and i mproved computer i n s t a l l a t i o n w i l l 
e n a b l e s i m u l a t i o n s t u d i e s t o be mounted 
t o show t h e e f f e c t on c o s t s and p r o f i t s 
o f s u c h f a c t o r s as d i f f e r e n t p r o d u c t i o n 
methods, new i n v e s t m e n t , v a r i a t i o n s i n 
c a p a c i t y l o a d i n g o r changes i n s a l e s 
mix. 

(a s t a t e m e n t by t h e s t e e l t u b e d i v i s i o n 
b o a r d on computer development) 

The above s t a t e m e n t by t h e d i v i s i o n c o u l d be termed a 

st a t e m e n t o f i n t e n t f o r i t embodies a l l t h e r e a s o n s f o r t h e 

o v e r a l l o b j e c t i v e o f i n t e g r a t e d d a t a p r o c e s s i n g , and i t was 

t o t h i s end t h a t t h e d i v i s i o n s e t up f u n c t i o n a l w o r k i n g 

p a r t i e s , a r r a n g e d f o r computer c o u r s e s f o r a l l management 

l e v e l s , and sought t o e s t a b l i s h an i n v o l v e m e n t n e v e r b e f o r e 

a t t e m p t e d on a d i v i s i o n a l b a s i s . Because r e s e a r c h ended 

b e f o r e t h e c o n s o l i d a t i o n p r o c e s s d i d , we w i l l make o n l y 
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b r i e f comments about t h e d i r e c t i o n s we t h i n k t h i s p r o c e s s 

i s l i k e l y t o l e a d . 

One o f t h e most i m p o r t a n t a r e a s i n t h e a t t e m p t t o 

e s t a b l i s h i n t e g r a t e d c o n t r o l i s t h e r e l a t i o n s h i p between 

t h e companies and t h e d i v i s i o n . One o f t h e computer p e o p l e 

i n p r e d i c t i n g t h e s u c c e s s o f t h e a p p l i c a t i o n s t a t e d t h a t 

... i t has t o go ahead i n t h e r i g h t 
e n v i r o n m e n t . The Managing D i r e c t o r 
o f t h e d i v i s i o n knows, t h e r e i s a l o t 
o f room f o r improvement ... . He i s 
a f a r s i g h t e d man; he f e e l s t h e comp­
a n i e s s h o u l d be d e e p l y i n v o l v e d . I n ­
v o l v e m e n t was n o t p o s s i b l e i n t h e 
f i r s t p l a c e because t h e y had not g o t 
enough e x p e r i e n c e . But now i t i s 
p o s s i b l e . 

(Computer U n i t ) 

T h i s s t a t e m e n t b r i n g s t o l i g h t a number of q u e s t i o n s t h a t 

have been p l a g u i n g t h e d i v i s i o n . What i s t h e " r i g h t " 

e n vironment f o r t h e computer a p p l i c a t i o n ? How i s i t p o s ­

s i b l e t o make companies d e e p l y i n v o l v e d ? What k i n d o f 

e x p e r i e n c e i s n e c e s s a r y f o r t h i s i n v o l v e m e n t ? Whereas 

t h e d i v i s i o n has n o t y e t t h e answers t o t h e s e q u e s t i o n s , 

a t l e a s t I t i s a s k i n g t h e q u e s t i o n s . 

The d i v i s i o n and t h e image i t p r e s e n t s t o t h e companies 

i s e x t r e m e l y c r u c i a l , e s p e c i a l l y i n l i g h t o f t h e p r e v i o u s 

e r a o f company autonomy t h a t we have a l r e a d y d i s c u s s e d . 

However, due t o t h e e f f o r t s o f t h e managing d i r e c t o r and 

h i s f u n c t i o n a l d i r e c t o r s , a w o r k a b l e and a c c e p t a b l e r e ­

l a t i o n s h i p i s a t l a s t b e i n g n u r t u r e d . O n e . d i v i s i o n a l 



d i r e c t o r commented: 

The managing d i r e c t o r may be i n d i v i d ­
u a l l y r e s p o n s i b l e f o r t h e d i v i s i o n but 
i t d o e s n ' t mean t h a t he a c t s i n an 
a u t h o r i t a t i v e way; he's not a d i c t a t o r . 
I t ' s t h e d i f f e r e n c e between a "human 
r e l a t i o n s " a p p r o a c h i n w h i c h you t e l l 
t h e chaps and keep them i n t h e p i c t u r e , 
and a "Human r e s o u r c e s " a p p r o a c h i n 
w h i c h jov. assume you are d e a l i n g w i t h 
a group o f i n t e l l i g e n t human b e i n g s 
who have d i f f e r e n t e x p e r i e n c e s and 
v i e w s w h i c h i t i s w o r t h p l u m b i n g 
because t h e y may a f f e c t y o u r d e c i s i o n . 

( D i v i s i o n - E) 

The f a c t t h a t t h e above d i v i s i o n a l e x e c u t i v e chose 

t h e s e p a r t i c u l a r words t o d e s c r i b e t h i s s i t u a t i o n i l l u s t ­

r a t e s an i n t e r e s t i n g phenomenon. Many o f t h e more s e n i o r 

d i v i s i o n a l and company e x e c u t i v e s a r e r e l a t i v e l y s o p h i s t ­

i c a t e d i n management t h e o r y . Some of them r e g u l a r l y a t t e n d 

l e c t u r e s and c o u r s e s on management and o r g a n i z a t i o n . what 

i s i n t e r e s t i n g i s t h a t t h e y a r e u s i n g d e s c r i p t i v e s o c i a l 

s c i e n c e c o n c e p t s ' t o d e f e n d t h e p a r t i c u l a r c o u r s e s o f a c t i o n 

t h a t t h e y have c h o s e n . I n o t h e r words, t h e y a r e u s i n g f o r 

j u s t i f i c a t i o n terms t h a t have been d e v e l o p e d t o d e s c r i b e 

t h e v a r i o u s o r g a n i z a t i o n a l p r o c e s s e s i n w h i c h t h e y a r e 

c u r r e n t l y engaged. 

What t h e above e x e c u t i v e was s a y i n g v/as t h a t t h e 

managing d i r e c t o r does n o t e x p e c t n o r does he want a un­

i f i e d , c o m p l e t e l y harmonious d i v i s i o n a l s t r u c t u r e . He 

e x p e c t s , f o r example, company managing d i r e c t o r s t o p r e s e n t 



-93-

t h e i r own c a s e s v e r y s t r o n g l y - t h i s I s t h e i r ,job. However, 

he does want t o a c h i e v e an environment i n w h i c h t h e s e same 

s e n i o r company e x e c u t i v e s see t h a t t h e i r own i n d i v i d u a l 

company i n t e r e s t s a r e r e p r e s e n t e d on a b r o a d e r p l a n e , t h a t 

I s , i n a d i v i s i o n a l s t r u c t u r e . The changes t h a t a r e being-

n o t i c e d on t h e d i v i s i o n b o a r d w h i c h i s composed of d i v i ­

s i o n a l f u n c t i o n a l d i r e c t o r s and company managing d i r e c t o r s 

a r e i l l u m i n a t i n g i n t h i s r e s p e c t . I n an i n t e r v i e w w i t h one 

o f t h e d i v i s i o n a l d i r e c t o r s on t h e b o a r d , he s t a t e d : 

I t seems t o me t h a t t h e d i v i s i o n a l 
b o a r d might be w o r k i n g t o w a r d s be­
coming more t h a n an i n f o r m a t i o n d i s ­
s e m i n a t o r i n t h a t p e o p l e are b e g i n n i n g 
t o know each o t h e r b e t t e r , t o know 
more about what's g o i n g on, t o t h i n k 
o f t h e d i v i s i o n more as a d i v i s i o n , 
and o f t h e d i v i s i o n a l b o a r d as some­
t h i n g w h i c h i s n o t a forum f o r d e f e n d ­
i n g one's company p o s i t i o n ( w h i c h i t 
used t o be a p p a r e n t l y ) . Now p e o p l e 
a r e b e g i n n i n g t o f e e l r a t h e r t h a t t h e y 
a r e members o f t h e d i v i s i o n a l b o a r d . 
P e r h a p s t h e y s t i l l have t o s e l l i t t o 
t h e i r s u b o r d i n a t e s i n t h e i r companies. 

( D i v i s i o n - E) 

I t would appear t h a t a b a r g a i n i s i n t h e making. 

The d i v i s i o n i n a l l o w i n g company managing d i r e c t o r s i n ­

v o l v e m e n t on a w i d e r " d i v i s i o n a l " s p ectrum t h e r e b y g a i n s a 

commitment i n t h e e s t a b l i s h m e n t o f u n i f o r m c o n t r o l s t h r o u g h ­

out t h e d i v i s i o n . As we have s t a t e d , t h i s i s m e r e l y c o n ­

j e c t u r e based.on e x i s t i n g d a t a as t o how a p a r t o f t h e 

c o n s o l i d a t i o n p r o c e s s might d e v e l o p . 
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An i n t e r e s t i n g s i t u a t i o n i n t h i s r e s p e c t i s t h e 

development o f t h e computer a p p l i c a t i o n I n companies 1 

and 2 . 'Throughout t h e d a t a p r e s e n t a t i o n , t h e r e have been 

o c c a s i o n a l r e f e r e n c e s t o t h e f a c t t h a t t h e a p p l i c a t i o n i s 

more s u c c e s s f u l a t Company 2 , even t h o u g h i t was begun 

e a r l i e r i n Company 1. The major r e a s o n f o r t h i s can be 

f o u n d i n t h e o r i g i n o f t h e two companies. Company 1 was 

one of t h e o r i g i n a l f o u r members of t h e f e d e r a t e d a l l i a n c e 

i n 1 9 1 9 ' Prom t h i s t i m e f o r w a r d i t has m a i n t a i n e d a power­

f u l and i n f l u e n t i a l p o s i t i o n ( i t i s by f a r t h e l a r g e s t 

o f t h e s i x company groups w i t h i n t h e d i v i s i o n ) , i n c l u d i n g 

h o u s i n g t h e o r i g i n a l c o r p o r a t i o n h e a d q u a r t e r s . B r i e f l y , 

i t i s s t e e p e d i n t h e t r a d i t i o n c f autonomy t h a t was en­

c o u r a g e d f o r f o r t y y e a r s . 

Company 2 , on t h e o t h e r hand, i s a new company c o n c e i v ­

ed by t h e p r e s e n t d i v i s i o n a l management. Born from a 

merger between two d e p a r t m e n t s o f two o t h e r companies, I t s 

management, most of i t from t h e a f f e c t e d companies, was 

n e v e r t h e l e s s r e c r u i t e d by t h e d i v i s i o n . From i t s b e g i n n i n g 

Company 2 has been a s t e e l t u b e d i v i s i o n company. Because 

o f t h e p r o b l e m s i n v o l v e d i n s e t t i n g up a new company and 

because i t d i d n o t have a p r e v i o u s l y e s t a b l i s h e d t r a d i t i o n 

o f autonomy, Company 2 has a more i n t i m a t e r e l a t i o n s h i p 

w i t h d i v i s i o n a l h e a d q u a r t e r s t h a n does Company 1. A l s o , 

because i t does have a c l o s e r r e l a t i o n s h i p , i t i s more 
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i n v o l v e d i n " d i v i s i o n a l " p r o j e c t s such as t h e computer 

a p p l i c a t i o n . C o n s e q u e n t l y , t h e r e i s f u r t h e r e v i d e n c e f o r 

t h e a s c e r t i o n t h a t i f t h e d i v i s i o n can i n v o l v e t h e companies 

i n d i v i s i o n p r o j e c t s , i t can t h e r e b y g a i n a g r e a t e r com­

mitment and t h u s g r e a t e r c o n t r o l o v er i t s o b j e c t i v e o f 

i n t e g r a t e d d a t a p r o c e s s i n g . 

A more d e f i n i t e a r e a f o r s p e c u l a t i o n as t o how t h i s 

c o n s o l i d a t i o n p r o c e s s w i l l d e v e l o p i s management t r a i n i n g 

and development. As w e l l as t h e s p e c i f i c c o u r s e s on com­

p u t e r i n s t a l l a t i o n and o p e r a t i o n w h i c h i n some c a s e s have 

been e x t e n d e d t o t h r e e months,, t h e d i v i s i o n has a l s o a r r a n g e d 

f o r management c o u r s e s on hov; t h e i n f l u e n c e o f communications 

and systems s c i e n c e , and t h e r a p i d l y e x p a n d i n g developments 

c u r r e n t l y t a k i n g p l a c e i n u n d e r s t a n d i n g t h e p r o c e s s e s o f 

t h i n k i n g , o r g a n i z i n g , and p r o b l e m - s o l v i n g i s a f f e c t i n g and 

c h a n g i n g t h e whole p r a c t i s e o f management. A l s o i n t h e s e 

c o u r s e s i s an emphasis on " g e t t i n g p e o p l e t o t h i n k o f t h e • 

d i v i s i o n r a t h e r t h a n t h e company. I t ' s a s t a r t t o w a r d s 

making p e o p l e t h i n k beyond t h e l i m i t s o f company b o u n d a r i e s . " 

C o n s e q u e n t l y , i t would appear t h a t t h e s e two moves - i n ­

v o l v i n g s e n i o r company p e r s o n n e l on a d i v i s i o n a l b a s i s and 

c o m m i t t i n g them t h r o u g h d i v i s i o n a l l y s p o n s o r e d c o u r s e s - a r e 

h e l p i n g t h e d i v i s i o n t o e s t a b l i s h i t s d e s i r e d image and a t 

t h e same t i m e a c h i e v e "the o b j e c t i v e o f i n t e g r a t e d d a t a 

p r o c e s s i n g t h r o u g h o u t t h e s t e e l tube d i v i s i o n " . 
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The c y c l i c p r o c e s s e s 

I n t h e p r e c e d i n g s e c t i o n s we have p r e s e n t e d t h e c y c l i c 

p r o c e s s e s t h a t c o m p r i s e t h i s p a r t i c u l a r o r g a n i z a t i o n o b j e c t ­

i v e . By way o f c o n c l u s i o n and i n an a t t e m p t t o d e p i c t 

common el e m e n t s and e x p l a n a t o r y f e a t u r e s , we have p r e s ­

e n t e d t h e e n t i r e development o f t h i s o b j e c t i v e i n s c h e m a t i c 

f o r m (see T a b l e I I I ) f r o m " g e t t i n g i n v o l v e d i n t h e use o f 

comp u t e r s " ( 1956) t o a c h i e v i n g " i n t e g r a t e d d a t a p r o c e s s i n g 

t h r o u g h o u t t h e s t e e l tube d i v i s i o n " (1965). 

I n c o m p a r i n g s i m i l a r p r o c e s s e s i n each o f t h e c y c l e s , 

some c o n c l u s i o n s a re a p p a r e n t . F o r example, each o f t h e 

s u c c e e d i n g s e a r c h p r o c e s s e s becomes more e x p l i c i t and w e l l 

d e f i n e d . The f o c u s o f s e a r c h narrows a p p r e c i a b l y as does 

t h e t i m e i t t a k e s t o complete each s e a r c h p r o c e s s . The 

e n e r g i e s d e v o t e d t o a s c e r t a i n i n g t h e f e a s i b i l i t y o f t h e 

o b j e c t i v e become more f o c u s e d . I n C y c l e 1, t h e p o s s i b i l i t y 

o f s e v e r a l k i n d s o f computer a p p l i c a t i o n were e x p l o r e d , 

w h i l e i n C y c l e 5 o n l y t h e p o s s i b i l i t y o f v a r i o u s d e t a i l e d 

a s p e c t s o f one p r o j e c t were examined. The emphasis o f 

s e a r c h becomes l e s s c o n c e r n e d w i t h t h e p o s s i b i l i t y o f t h e 

o b j e c t i v e and i n c r e a s i n g l y i n v o l v e d w i t h i t s w o r k a b i l i t y 

and o p e r a t i o n a l i t y . I t w i l l be n o t e d t h a t t h e p e r c e i v e d 

w o r k a b i l i t y o f an o b j e c t i v e p r e s e n t s as g r e a t a p r e s s u r e 

f o r i t s a c c e p t a n c e as does a c t u a l w o r k a b i l i t y . I n C y c l e 1, 

t h e computer u n i t ' s a t t e m p t t o base programs on e x i s t i n g 

manual p r o d u c t i o n c o n t r o l systems p r o v e d a b o r t i v e , y e t t h e 
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T a b l e I I I 

Development o f an O r g a n i z a t i o n O b j e c t i v e » 

O r g a n i z a t i o n a l 
P r o c e s s e s C y c l e 1 

SEARCH 1956-59 
- r e s e a r c h i n t o g e t t i n g i n v o l v e d i n 

t h e use of computers. 

F e a s i b i l i t y - a s c e r t a i n i n g p o s s i b l e a l t e r n a t i v e 
c o u r s e s o f computer a p p l i c a t i o n and a • 
r e p o r t recommending t h e s p e c i f i c k i n d , 
p l a c e , 'method, and t i m e of a p p l i c a t i o n . 

A c c e p t a n c e - a c c e p t a n c e o f r e p o r t by main 
•board. L i t t l e a t t e m p t t o i n v o l v e 
o t h e r o r g a n i z a t i o n a l members. 

CONSOLIDATION 1960-62 
- development o f computer programs 

i n v a r i o u s s t e e l t u b e companies. 

I n t e r e s t group - f o r m a t i o n of t h r e e b r o a d s p e c i a l -
f o r m a t i o n i z e d f u n c t i o n a l g r o u p s - t h e computer 

u n i t , t h e d i v i s i o n , and t h e companies. 

S u b g o a l - computer u n i t ' s c o n c e r n w i t h 
f o r m a t i o n t e c h n i c a l p r oblems i n v o l v e d i n a p p l i ­

c a t i o n ; d i v i s i o n ' s i n t e r e s t i n e s t a b ­
l i s h i n g a c o o r d i n a t e d d i v i s i o n a l s t r u c t ­
u r e ; and companies' commitment..to 
.previous autonomous m a n u f a c t u r i n g .. • -
c o n d i t i o n s . 

CONFLICT/CHANGE 1 9 C 3 - 6 5 
- c o n f l i c t and p r e s s u r e s f o r change 

due t o t h e a b o r t i v e a t t e m p t t o base 
computer programs on e x i s t i n g manual 
p r o d u c t i o n c o n t r o l s y s t e m s . 

C o n f l i c t - company r e s i s t a n c e t o d i v i s i o n a l 
i n t e g r a t i o n and computer a p p l i c a t i o n . 

Change - d e c i s i o n by d i v i s i o n t o l i m i t 
a p p l i c a t i o n t o companies 1 and 2. 
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T a b l e I I I ( c o n t ' d . ) 

O r g a n i z a t i o n a l 
P r o c e s s e s Cycle 2 

SEARCH 1963-65 
- a t t e m p t by computer u n i t t o f i n d t h e 

b a s i c laws of tube m a n u f a c t u r e ; a t t e m p t 
by d i v i s i o n t o a s c e r t a i n e nvironment 
c o n d u c i v e t o i n t e g r a t e d d a t a p r o c e s s i n g . 

F e a s i b i l i t y - a s c e r t a i n i n g whether an i n t e g r a t e d 
c o n t r o l system i s p o s s i b l e w i t h i n t h e 
d i v i s i o n . " w o r k a b l e " p r o p o s a l s by t h e 
conrouter u n i t and d i v i s i o n t o t h i s end. 

A c c e p t a n c e - a t t e m p t by d i v i s i o n t o i n v o l v e a l l 
company managements i n an a c t i v e r o l e i n 
t h e computer a p p l i c a t i o n by s e t t i n g up 
w o r k i n g p a r t i e s and a r r a n g i n g f o r s p e c i a l 
management c o u r s e s . 

CONSOLIDATION 1965-? 
- c a u t i o u s c o m p i l i n g o f new i n f o r ­

m a t i o n f o r r e v i s e d programs. 

I n t e r e s t group - f o r m a t i o n of company teams t o a s s i s t 
f o r m a t i o n i n t h e a p p l i c a t i o n ; f o r m a t i o n of i n t e r e s t 

g r oups on t h e i s s u e o f who s h o u l d assume 
r e s p o n s i b i l i t y f o r t h e a p p l i c a t i o n . 

S u b g o a l 
f o r m a t i o n 

- a t t e m p t s by d i v i s i o n t o c o o r d i n a t e 
s u b g o a l s ; s u b g o a l f o r m a t i o n on t h e whole 
i s s u e of. c o n t r o l : - who i s . t o have I t , what 
k i n d w i l l i t be, and how w i l l i t be used? 

CHANGE/CONFLICT 1965-? 
- r e a l i z a t i o n by computer u n i t t h a t 

p r e s e n t equipment i s becoming o v e r ­
l o a d e d and b u i l t - i n t i m e d e l a y s a r e 
hampering o b j e c t i v e . 

C o n f l i c t 

- commitment by main and d i v i s i o n a l 
b o a r d s t o t h e p u r c h a s e o f new g e n e r a t i o n 
m a c h i n e r y i n 1968. 

- c r i t i c i s m b y company and d i v i s i o n a l 
p e r s o n n e l about new p l a n s when o n l y p a r t ­
i a l s u c c e s s has been shown t o d a t e . 
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T; i b l e I I I ( c o n t ' d . ) 

O r g a n i z a t i o n a l 
•p P r o c e s s e s C y c l e j 

SEARCH 1965 
- r e s e a r c h i n t o t h e problems' o f a t ­

t a i n i n g i n t e g r a t e d d a t a p r o c e s s i n g - and 
t h e a d v i s a b i l i t y o f o b t a i n i n g a " r e a l ­
t i m e " computer. 

F e a s i b i l i t y - a s c e r t a i n i n g t h e "need" and f i n a n c e s 
f o r s u c h a p r o j e c t and a r e p o r t s p e c ­
i f y i n g t h e scope.,, u s e , a d v a n t a g e s , and 
s c h e d u l e o f p r o p o s e d i n t r o d u c t i o n o f t h e 
new computer. 

acceptance 

CONSOLIDATION 

I n t e r e s t group 
f o r m a t i o n 

S u b g o a l 
f o r m a t i o n 

CONFLICT/CHANGE 

C o n f l i c t 

- a t t e m p t by d i v i s i o n t o i n v o l v e s e n ­
i o r company p e r s o n n e l i n " d i v i s i o n a l " 
p r o j e c t s , and i n i t i a t i o n o f a s e r i e s o f 
l e c t u r e s , company v i s i t s , and computer 
c o u r s e s t o g a i n company commitment.  

1965-? 
- s e n i o r and m i d d l e management 

c o u r s e s and r e w r i t i n g o f programs 
i d e a o f t r a n s f e r t o new m a c h i n e r y 

computer 
w i t h t h e 

- r e a l l i g n m e n t o f i n t e r e s t g r o u p s on 
t h e b a s i s o f new hardware i n 1968 and 
on t h e d i v i s i o n ' s a t t e m p t t o a c h i e v e 
more company commitment. 

- t h e b e g i n n i n g s o f a " p o s i t i v e " 
c o m p a n y - d i v i s i o n r e l a t i o n s h i p by i n ­
v o l v i n g companies i n " d i v i s i o n a l " p r o b l e m s 
The d i f f e r i n g r e a c t i o n s t o -the computer. 
a p p l i c a t i o n by companies 1'.and 2.  

Change 
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main b o a r d a c c e p t e d t h e p r o p o s a l s c o n t a i n e d i n t h e r e p o r t 

because i t was c o n v i n c e d t h a t t h e s e p r o p o s a l s were i n f a c t 

w o r k a b l e . S u c c e e d i n g s e a r c h p r o c e s s e s r e v e a l a g e n u i n e 

c o n c e r n f o r g e t t i n g companies t o a c c e p t t h e computer p r o ­

j e c t . I t was e i t h e r n o t known o r not t h o u g h t n e c e s s a r y 

f o r companies t o be d e e p l y i n v o l v e d f o r a s u c c e s s f u l im­

p l e m e n t a t i o n o f t h e o b j e c t i v e . 

The c o n s o l i d a t i o n p r o c e s s e s a l s o r e v e a l some i n t e r ­

e s t i n g c o n c l u s i o n s . I n C y c l e 1 we note t h e f o r m a t i o n o f 

t h r e e s p e c i a l i z e d f u n c t i o n a l groups - t h e computer u n i t , 

t h e d i v i s i o n , and t h e companies. Because o f t h e n a t u r e 

o f t h e i r s p e c i a l i z e d t a s k s and due t o t h e i r h i s t o r i e s o f 

o r i g i n , t h e s e g r o u p s f o r m s p e c i a l i z e d s u b g o a l s . The 

computer u n i t c o n c e r n s i t s e l f , a l m o s t e x c l u s i v e l y , w i t h t h e 

t e c h n i c a l p r o b l e m s i n v o l v e d i n t h e a p p l i c a t i o n . The n e w l y 

e s t a b l i s h e d d i v i s i o n a l e x e c u t i v e s , t h e i r s y m p a t h i e s w i t h 

t h e companies, n e v e r t h e l e s s a t t e m p t t o e s t a b l i s h a d i v i s i o n a l 

s t r u c t u r e i n w h i c h c e n t r a l i n t e g r a t e d c o n t r o l i s p o s s i b l e . 

The companies, s t e e p e d i n a t r a d i t i o n o f c o n d u c t i n g t h e i r 

own i n d e p e n d e n t o p e r a t i o n s , p r e s e n t r e s i s t a n c e t o t h e 

n o t i o n of c e n t r a l c o n t r o l . As we p r o c e e d t h r o u g h t h e 

c y c l e s , t h e r e i s a g r o w i n g r e a l i z a t i o n o f t h e s t a t e o f 

a f f a i r s by t h e d i v i s i o n and an a t t e m p t by i t t o b r i n g t h e s e 

s u b g o a l s more i n t o l i n e w i t h one a n o t h e r . T h i s i n v o l v e s 

t h e b a r g a i n o f a l l o w i n g companies mora c o n t r o l o v er t h e 

f o r m u l a t i o n and i m p l e m e n t a t i o n o f t h e computer p r o j e c t i n 
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r e t u r n f o r an i n c r e a s e i n commitment and i n v o l v e m e n t I n 

" d i v i s i o n a l " o p e r a t i o n s . 

The p r o c e s s e s o f c o n f l i c t and chcnge a l s o m e r i t d i s ­

c u s s i o n . There i s a t e n d e n c y t o t h i n k i n some b u s i n e s s 

c o m m u n i t i e s as w e l l as s o c i a l s c i e n c e c i r c l e s t h a t c o n f l i c t 

i s s o m e t r i n g t o be a v o i d e d . • We hope, however, t h a t t h i s 

p r e s e n t a t i o n has d i s p l a y e d t h a t c o n f l i c t i s n o t t o be 

a v o i d e d but r e c k o n e d w i t h and a n t i c i p a t e d . C o n f l i c t i m p l i e s 

change as does change i m p l y c o n f l i c t . I t i s t h e s e p r o c e s s e s 

t h a t p r o v o k e new development, and i n t h i s c a s e , a new 

s e a r c h p r o c e s s w i t h a n a r r o w e r and more p r e c i s e f o c u s . I n 

t h e development of t h i s o r g a n i z a t i o n a l o b j e c t i v e , c o n f l i c t 

r e s u l t e d i n i n c r e a s e d e f f o r t s t o d i s c o v e r t h e b a s i c l a w s 

of tube m a n u f a c t u r e and an i n v o l v e m e n t t h a t was p r e v i o u s l y 

l a c k i n g o f s e n i o r d i v i s i o n a l and company managements. I t 

a l s o s t i m u l a t e d t h e debate t h a t i s c u r r e n t l y t a k i n g p l a c e 

as t o t h e a d v i s a b i l i t y o f a c q u i r i n g nev; g e n e r a t i o n e q u i p ­

ment i n 1968. The p r o c e s s of c o n f l i c t i s t w o - s i d e d ; i t 

a c t s as b o t h a c o n t r o l o v e r and a s t i m u l a t o r o f change. 

I n t h e c o n c l u d i n g s e c t i o n , we w i l l c o n c e n t r a t e on t h e 

more g e n e r a l i s s u e s t h a t we have r a i s e d t h r o u g h o u t t h e 

d a t a p r e s e n t a t i o n . S p e c i f i c a l l y , we w i l l p roduce g e n e r a l ­

i z a t i o n s i n p r o p o s i t i o n a l f o rm on t h e n o t i o n o f an o r g a n -

i z a t i o n o b j e c t i v e as i t a f f e c t s m a n a g e r i a l c o n t r o l . 
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V I . C o n c l u s i o n s : I m p l i c a t i o n s f o r F u r t h e r R e s e a r c h 

O r g a n i z a t i o n o b j e c t i v e s 

I n t h e p r e c e d i n g s t u d y , we have a n a l y s e d t h e f a c t o r s 

s i g n i f i c a n t l y a f f e c t i n g t h e development o f t h i s o r g a n i z a t i o n 

o b j e c t i v e . Some of t h e s e f a c t o r s have d e t r a c t e d from i t s 

a c hievement w h i l e o t h e r s - h a v e c o n t r i b u t e d t o w a r d a s u c c e s ­

s f u l i m p l e m e n t a t i o n . I n t h i s s e c t i o n , we w i l l d e s c r i b e 

b o t h s e t s o f f a c t o r s and t h e n a t t e m p t t o r e l a t e them t o t h e 

n o t i o n o f m a n a g e r i a l c o n t r o l . 

One o f t h e major f a c t o r s d e t r a c t i n g f r om t h e a c h i e v e ­

ment o f t h e o b j e c t i v e i n i t s e a r l y y e a r s , and f r om w h i c h 

s e v e r a l o t h e r f a c t o r s f o l l o w , was t h e r e l a t i v e l a c k o f 

d i r e c t i o n and i n v o l v e m e n t on t h e p a r t o f t h e s e n i o r manage­

ment r e s p o n s i b l e f o r i t s i n t r o d u c t i o n . Whether t h e f a u l t 

l i e s w i t h t h e d i v i s i o n o r t h e main b o a r d i s r e a l l y a s i d e 

i s s u e . What i s i m p o r t a n t i s t h a t a l a c k o f f i r m l e a d e r ­

s h i p o v e r t h e p r o j e c t r e s u l t e d i n u n c e r t a i n t y and t e n t a t i v e -

n e s s t h r o u g h o u t a l l a f f e c t e d p a r t s o f t h e o r g a n i z a t i o n . We 

have a l r e a d y d i s c u s s e d t h e v a r i o u s m a n i f e s t a t i o n s . The 

computer u n i t , i n t e n t on a c h i e v i n g t h e t e c h n i c a l a p p l i c a t i o n , 

and f a c e d w i t h t h i s l a c k o f d i r e c t i o n , t o o k t h e i n i t i a t i v e . 

U n f o r t u n a t e l y , t h e computer u n i t e x e c u t i v e s were u n f a m i l i a r 

and i n some c a s e s unaware of t h e o r g a n i z a t i o n a l p r o b l e m s 

i n v o l v e d . C o n s e q u e n t l y , due to. t h e u n c e r t a i n t y c a u s e d by a 

r e l u c t a n c e t o assume r e s p o n s i b i l i t y and t h e computer u n i t ' s 
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i n i t i a l a p p r o a c h t o t h e companies, a g r e a t d e a l of r e s i s t ­

ance was m u s t e r e d a g a i n s t t h e p r o j e c t . Added t o t h i s s i t ­

u a t i o n was t h e computer u n i t ' s t e c h n i c a l i n a b i l i t y t o d e f i n e 

t h e p a r a m e t e r s o f tube m a n u f a c t u r e . 

Throughout t h e p r e s e n t a t i o n , v e have commented on t h e 

companies p r e v i o u s l y e s t a b l i s h e d t r a d i t i o n o f autonomy. T h i s 

c o m p r i s e s a n o t h e r major r e a s o n d e t r a c t i n g from t h e a c h i e v e ­

ment o f t h i s o r g a n i s a t i o n o b j e c t i v e . As l o n g as company 

autonomy i s a l l o w e d t o be seen as a p o s s i b l e a l t e r n a t i v e 

t o an i n t e g r a t e d d i v i s i o n , r e s i s t a n c e w i l l f l o u r i s h and 

t h e o b j e c t i v e w i l l be endangered. 

I n c r e a t i n g a number o f s p e c i a l i z e d f u n c t i o n s t o 

a c h i e v e a g i v e n o r g a n i z a t i o n o b j e c t i v e , a c l a s s i c s i t u a ­

t i o n a r i s e s . T h i s i s known as s u b g o a l f o r m a t i o n and some­

t i m e s d e t r a c t s f r om t h e i m p l e m e n t i n g o f t h a t same o b j e c t i v e . 

I n our study,- we n o t e t h e f o r m a t i o n o f t h r e e b r o a d f u n c t i o n a l 

g r o u p s - t h e computer u n i t , t h e d i v i s i o n , and t h e companies. 

As we have a l r e a d y o u t l i n e d , t h e s e groups because o f t h e i r 

s p e c i a l i z e d knowledge and t r a i n i n g , t h e i r i n - g r o u p communi­

c a t i o n , and t h e s p e c i a l i z e d n a t u r e of t h e i r t a s k s , t e n d t o 

v i e w t h e o b j e c t i v e i n d i f f e r e n t , sometimes c o n f l i c t i n g , 

ways. F o r example, t h e d i v i s i o n a l o b j e c t i v e t o i n t r o d u c e 

i n t e g r a t e d d a t a p r o c e s s i n g i s hampered by t h e computer 

u n i t ' s o v e r b e a r i n g c o n c e r n w i t h t h e t e c h n i c a l a p p l i c a t i o n , 

t h e companies' i n t e r e s t i n m a i n t a i n i n g t h e i r own i n d e p e n d e n t 

m a n u f a c t u r i n g o p e r a t i o n s , and t h e d i v i s i o n ' s e m o t i o n a l 
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a t t a c h m e n t t o t h e v i e w s o f t h e companies. As w e l l as 

p r o d u c i n g d i f f e r e n t v i e w s , s u b g o a l f o r m a t i o n a l s o t e n d s t o 

r e d u c e the amount o f c o n t a c t among v a r i o u s o r g a n i z a t i o n a l 

s u b g r o u p s . C o n s e q u e n t l y , t h e l i a i s o n and c o m m u n i c a t i o n 

n e c e s s a r y , f o r a p r o j e c t o f t h i s n a t u r e i s a l s o endangered 

by t h i s phenomenon. 

F i n a l l y , d u r i n g t h e development o f t h i s o b j e c t i v e , 

t h e r e were a number of changes i n s e n i o r management and i n 

o v e r a l l p o l i c y . T h i s had t h e e f f e c t o f i n t r o d u c i n g more 

u n c e r t a i n t y and c o m p l i c a t i n g an o b j e c t i v e a l r e a d y f r a u g h t 

w i t h complex i s s u e s . A l l t h e s e f a c t o r s had t h e c u m u l a t i v e 

e f f e c t of s l o w i n g down t h e I m p l e m e n t a t i o n o f i n t e g r a t e d 

d a t a p r o c e s s i n g . P a r t i c u l a r l y i n t h e f o r m a t i v e y e a r s when 

th e i s s u e s were not so c o n c r e t e and w e l l known, t h e s e 

f a c t o r s t o g e t h e r impeded a s u c c e s s f u l c o n c l u s i o n ! 

The f a c t t h a t t h i s o b j e c t i v e i s d e v e l o p i n g t o w a r d i t s 

d e s i r e d end i m p l i e s t h a t t h e r e i s a l s o a s e t o f f a c t o r s 

t h a t i s c o n t r i b u t i n g t o w a r d i t s i m p l e m e n t a t i o n . An e x t e r n a l 

f a c t o r c a n be f o u n d i n t h e g e n e r a l i n d u s t r i a l t r e n d t o w a r d 
45 

t h o a d o p t i o n of i m p e r s o n a l c o n t r o l mechanisms. The computer-

r e p r e s e n t s a means whereby an i m p e r s o n a l c o n t r o l system can 

be e s t a b l i s h e d . C o n s e q u e n t l y , t h e r e I s a s t r o n g p r e s s u r e 

t o implement t h o s e o b j e c t i v e s seen as c o n t r i b u t i n g t o w a r d 

t h e advancement of i n d u s t r y and t h a t a r e i n d u s t r i a l l y 

f a s h i o n a b l e . 
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]?rom i t s i n c e p t i o n , t h i s p r o j e c t has had t h e c o n t i n u e d 

endorsement of t h e main b o a r d . I t was one o f t h e d i r e c t o r s 

o f t h i s b o a r d who f i r s t c o n c e i v e d t h e i d e a , and now, w i t h 

the' computer u n i t a g a i n under t h e d i r e c t c o n t r o l o f one of 

t h e j o i n t managing d i r e c t o r s o f t h e f i r m , i t has g a i n e d 

i mproved s t a t u s i n t h e eyes of many e x e c u t i v e s c o n c e r n e d 

w i t h t h e a p p l i c a t i o n . 

We have a l r e a d y d i s c u s s e d t h e computer unit's p r o p e n s i t y 

f o r r e p o r t w r i t i n g . As we a l s o m e n t i o n e d , t h e w o r k a b i l i t y 

of an o b j e c t i v e , whether p e r c e i v e d or a c t u a l , p r e s e n t s a 

s t r o n g p r e s s u r e f o r a c c e p t a n c e . The f a c t t h a t t h e computer 

u n i t s p e c i f i e s in. d e t a i l t h e methods and p r i o r i t i e s o f i t s 

p l a n s and r e l a t e s them t o a t i m e s c h e d u l e i s a g r e a t c o n t r i b ­

u t i n g f a c t o r t o w a r d t h e development o f • t h e o b j e c t i v e . 

The b e l a t e d a c t i v i t i e s o f t h e d i v i s i o n a l s o s i g n i f i ­

c a n t l y a f f e c t t h e development of t h e o b j e c t i v e . I n i t s 

a t t e m p t t o s t r e t c h company managers' h o r i z o n s t o i n c l u d e 

d i v i s i o n a l m a t t e r s , i t i s b r e a k i n g down t h e p a r o c h i a l comp­

any b o u n d a r i e s r e i n f o r c e d by f o r t y y e a r s of i n d e p e n d e n t 

o p e r a t i o n . C o n t r o l o v er t h e f o r m a u l a t i o n of d i v i s i o n a l p o l ­

i c y , i n c r e a s e d p a r t i c i p a t i o n oh t h e d i v i s i o n b o a r d , and 

d i v i s i o n a l l y s p o n s o r e d and i n f l u e n c e d management c o u r s e s a r e 

t h e methods whereby t h e d i v i s i o n i s a t t e m p t i n g t o g a i n more 

company commitment t o t h e computer p r o j e c t . 

A l l of t h e f a c t o r s c o n t r i b u t i n g t o w a r d t h e i m p l e m e n t a -
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•fcion o f t h i s o b j e c t i v e as w e l l as some o f t h o s e d e t r a c t i n g 

f r o m i t r e l a t e t o q u e s t i o n s o f f e a s i b i l i t y and a c c e p t a n c e . 

Thus we may c o n c l u d e t h a t t o t h e e x t e n t an o r g a n i z a t i o n 

o b j e c t i v e i s f e a s i b l e and a c c e p t e d , i t i s more l i k e l y t h a t 

i t w i l l be implemented. There are o t h e r f a c t o r s s uch as 

p r e v i o u s l y e s t a b l i s h e d t r a d i t i o n s , r a p i d o r g a n i z a t i o n a l 

change, and a l a c k of i n v o l v e m e n t by s e n i o r management t h a t 

we a l s o deem t o be s i g n i f i c a n t . However, i t i s s u g g e s t e d 

t h a t i f t h i s o b j e c t i v e had been more f e a s i b l e ( e . g . , t h e 

p a r a m e t e r s of tube m a n u f a c t u r e b e i n g known a t t h e o u t s e t ) 

and more a c c e p t e d ( e . g . , t h e companies b e i n g i n v o l v e d e a r l ­

i e r i n t h e f o r m u l a t i o n and d i r e c t i o n o f t h e p r o j e c t ) , t h e s e 

o t h e r p r o b l e m s , i f i n d e e d t h e y would have been p r o b l e m s , 

would n o t so s i g n i f i c a n t l y have a f f e c t e d t h e outcome. 

M a n a g e r i a l c o n t r o l 

G i v e n t h e o b j e c t i v e t o e s t a b l i s h an i n t e g r a t e d c o n t r o l 

s y stem w i t h i n t h e s t e e l t u b e d i v i s i o n , one c o n c l u s i o n i s 

o b v i o u s . A t i g h t e r system o f c o n t r o l i m p l i e s a more p r e c i s e 

s t a t e m e n t of o b j e c t i v e s , ' f o r we have a l r e a d y s t a t e d t h a t 

c o n t r o l i s , by d e f i n i t i o n , r e l a t e d t o some s t a n d a r d o r 

o b j e c t i v e . The p r e c i s i o n w i t h w h i c h o b j e c t i v e s and p l a n s 

have been made w i t h i n t h e s t e e l tube d i v i s i o n has been 

c h a r a c t e r i s t i c a l l y loose. F o r example, one d i v i s i o n a l 

d i r e c t o r commented: 
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V/e've n e v e r been ones f o r d e f i n i n g " 
t h i n g s t o o p r e c i s e l y i n t h i s f i r m . 
T h i n g s happen by i m p l i c a t i o n and usage. 

( D i v i s i o n - B; 

Thus, a l o n g w i t h i t s o b j e c t i v e t o e s t a b l i s h i n t e g r a t e d c o n ­

t r o l , t h e d i v i s i o n has a l s o a t t e m p t e d t o d e s c r i b e i n d e t a i l ­

ed terms e x a c t l y what i t i s d o i n g and what i t i s t r y i n g t o 

a c h i e v e . F o r example, t h e managing d i r e c t o r o f t h e d i v i s i o n 

r e c e n t l y a s k e d a l l h i s f u n c t i o n a l d i r e c t o r s t o p r o duce 

terms of r e f e r e n c e . A l s o , d i v i s i o n a l p l a n s f o r r a t i o n a l i ­

z a t i o n and s t a n d a r d i z a t i o n c a l l f o r a more p r e c i s e s t a t e m e n t 

o f o b j e c t i v e s . 

I t i s our c o n c l u s i o n , g i v e n t h e v e r y s l o w s t a r t o f t h e 

o b j e c t i v e t o a c h i e v e i n t e g r a t e d d a t a p r o c e s s i n g w i t h i n t h e 

s t e e l tube d i v i s i o n , t h a t had t h e d i v i s i o n c o n c e r n e d i t s e l f 

f i r s t w i t h a d e f i n i t i o n o f o b j e c t i v e s and t h e n w i t h t h e 

a t t e m p t t o i n t r o d u c e c o n t r o l r a t h e r t h a n f o c u s i n g on b o t h 

t h e s e p roblems c o n c u r r e n t l y , i t might now be i n a s t r o n g e r 

c o n t r o l l i n g p o s i t i o n . One must f i r s t a s c e r t a i n h i s o b j e c t i v e s 

b e f o r e he c a n a t t a i n c o n t r o l , and t h e more t i g h t l y he w i s h e s 

t o c o n t r o l , t h e more p r e c i s e must be h i s o b j e c t i v e s . 

I f t h e d i v i s i o n does e s t a b l i s h a c e n t r a l l y u n i f i e d 

c o n t r o l system as appears l i k e l y , s e v e r a l p o i n t s f o l l o w . 

F i r s t , as one company d i r e c t o r i n d i c a t e d , an emphasis on 

p l a n n e d o b j e c t i v e s r e d u c e s t h e p r o b a b i l i t y of r i s k because 

of t h e d e t a i l e d s e a r c h p r o c e s s t h a t t a k e s p l a c e . However, 
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i t a l s o has a r e s t r i c t i v e e f f e c t on b u s i n e s s e n t e r p r i s e . 

Now any scheme has t o r u n t h e gamut of 
committees and b o a r d s . T h i s e l i m i n a t e s 
t h e r i s k f a c t o r . Mind you, we w i l l 
p r o b a b l y c o n t i n u e f o r evermore making a 
n i c e s t e a d y p r o f i t , but we w i l l n e v e r 
do a n y t h i n g s t a r t l i n g . P e o p l e who make 
and l o s e a l o t o f money ar e t h o s e who 
t a k e development r i s k s , and we a r e no 
l o n g e r s e t up i n a way t o t a k e advantage 
of o p p o r t u n i t i e s . 

(Company 4- - A) 

The whole p r o c e s s o f management changes as a r e s u l t o f t h e 

c h a n g i n g n a t u r e o f c o n t r o l . The r e p l a c e m e n t o f p e r s o n a l 

h i e r a r c h i c a l c o n t r o l w i t h an i m p e r s o n a l m e c h a n i s t i c c o n t r o l 

s y stem has b r o a d r a m i f i c a t i o n s . 

Second, t h e i n t r o d u c t i o n o f c e n t r a l i z e d i n t e g r a t e d 

c o n t r o l s t i l l l e a v e s open t h e q u e s t i o n i n a d i v i s i o n w i t h 

s u c h d i v e r s i f i e d m a n u f a c t u r i n g o p e r a t i o n s o f what t o measure. 

A c u r r e n t w o r r y e x p r e s s e d by some company e x e c u t i v e s i s t h a t 

t h e d i v i s i o n w i l l c o n c e n t r a t e on t h i n g s f i r s t because t h e y 

a r e measurable and n o t n e c e s s a r i l y because t h e y are good 

i n d i c a t o r s o f company p e r f o r m a n c e , e s p e c i a l l y when compared 

w i t h o t h e r companies. Such c o n c e n t r a t i o n t e n d s t o d i s t o r t 

t h e t o t a l p i c t u r e . The d i v i s i o n i s c u r r e n t l y e x p e r i m e n t i n g 

w i t h t h e measure of c o m p a r i n g companies' r e l a t i v e a b i l i t y t o 

meet t h e i r b u d g e t s . However, r e a l i s t i c b udgets p r e s u p p o s e a 

p r e c i s e and e x p l i c i t s t a t e m e n t o f o b j e c t i v e s , s o m e t h i n g t h a t 

t h e companies a r e o n l y now a t t e m p t i n g t o f o r m u l a t e . Conse-
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q u e n t l y , we. a g a i n f i n d a t t e m p t s t o impose r e l a t i v e l y s t r i c t 

c o n t r o l f a i l i n g because o b j e c t i v e s a r e vague and o f t e n o n l y 

i m p l i c i t . 

T h i r d , t h e a p p l i c a t i o n o f c e n t r a l l y a d m i n i s t e r e d mech­

a n i s t i c c o n t r o l poses a c o n f l i c t i n two m a n a g e r i a l i d e o l o ­

g i e s . The. s t e e l tube d i v i s i o n p r o v i d e s an i n t e r e s t i n g 

i l l u s t r a t i o n o f a p r o b l e m c u r r e n t l y f a c i n g a l a r g e number 

of i n d u s t r i a l f i r m s . An a t t e m p t i s b e i n g made t o p u r s u e 

two c o u r s e s s i m u l t a n e o u s l y , t o p r o m u l g a t e two i d e o l o g i e s 

w h i c h a r e not r e a l l y c o m p a t i b l e . C u r r e n t management d e v e l ­

opment p r o c e d u r e emphasizes t h e i m p o r t a n c e of i n d i v i d u a l s 

and t h e p r o f e s s i o n a l n a t u r e o f management w i t h a l l t h e 

e m o t i o n a l u n d e r t o n e s o f t h e word " p r o f e s s i o n " . On t h e o t h e r 

hand, what i s ha p p e n i n g i n p r a c t i c e - r a t i o n a l i z a t i o n o f 

e v e r y k i n d , e s t a b l i s h m e n t of c o n t r o l s y s t e m s , and t h e comput­

e r a p p l i c a t i o n - p u t s much l e s s emphasis on i n d i v i d u a l 

management p e r f o r m a n c e and more on t h e sy s t e m i n w h i c h 

management f u n c t i o n s . Y et t r a d i t i o n a l management i d e o l o g y i s 

s t i l l propounded i n management t r a i n i n g and development 

schemes. 

T h i s c o n f l i c t i n i d e o l o g i e s i s a t t h e base o f t h e p r e s ­

ent c o m p a n y - d i v i s i o n d i f f i c u l t i e s . On t h e one hand, i s t h e 

d i v i s i o n a t t e m p t i n g t o e s t a b l i s h an i n t e g r a t e d m e c h a n i s t i c 

c o n t r o l s y s t e m , w h i l e on t h e o t h e r , a re t h e companies h o l d i r g 

on t e n a c i o u s l y t o t h e i r i n d i v i d u a l , p e r s o n a l , h i e r a r c h i c a l l y 
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o r g a n i z e d o p e r a t i o n s t h a t t h e y have e s t a b l i s h e d o v e r t h e 

y e a r s . The f a c t t h a t t h e d i v i s i o n a l e x e c u t i v e s have f o r t h e 

most p a r t t h e b u l k of t h e i r e x p e r i e n c e i n t h e companies 

e x p l a i n s t h e i r r e l u c t a n c e , rto- t r e a t company i d e n t i t y 

l i g h t l y " . 

W i t h t h e d i f f i c u l t i e s t h a t t h e d i v i s i o n i s e x p e r i e n c i n g 

i n a t t e m p t i n g t o e s t a b l i s h u n i f i e d c o n t r o l , i t i s no wonder 

t h a t i t has l o o k e d t o t h e companies f o r i n c r e a s e d commitment. 

I n a s i t u a t i o n c h a r g e d w i t h c o n f l i c t , 
t h e p r o c e s s o f d i s c r e t i o n - w i l l be sub­
j e c t e d t o c l o s e s c r u t i n y , and t h e 
q u a l i t y o f a d m i n i s t r a t i v e d e c i s i o n w i l l 
t e n d t o be i n f u s e d w i t h a h i g h degree 
of s e l f - c o n s c i o u s n e s s . The s c r u t i n y o f 
t h e o p p o s i t i o n and s e l f - c o n s c i o u s n e s s 
o f t h e l e a d e r s h i p w i l l a l i k e c e n t e r upon 
t h e q u e s t i o n o f commitment. What 
a t t r i b u t e s and what symbols..are command­
i n g t h e l o y a l t i e s o f t h e s t a f f ? What 
p r e c e d e n t s a r e b e i n g e s t a b l i s h e d ? What 
a l l i a n c e s a re b e i n g made? Such i s s u e s 
w i l l be uppermost i n t h e minds o f l e a d ­
i n g i n d i v i d u a l s d u r i n g p e r i o d s when t h e 
e v o l u t i o n o f t h e c h a r a c t e r o f an o r g a n ­
i z a t i o n i s n o t s e t t l e d . 46 

I f t h e d i v i s i o n c a n a c h i e v e more company commitment t o t h e 

computer a p p l i c a t i o n i n exchange f o r more company i n v o l v e ­

ment and d i r e c t i o n o v e r d i v i s i o n a l p o l i c y , i t i s p r o b a b l e 

t h a t the. d i v i s i o n w i l l a c h i e v e i t s o b j e c t i v e o f i n t e g r a t e d 

d a t a p r o c e s s i n g w i t h i n t h e s t e e l tribe d i v i s i o n . 

What i s now b e i n g d i s c o v e r e d , however, i s t h a t i n t h e 

d e t e r m i n a t i o n o f what t h e r e a l c o n t r o l l i n g f a c t o r s a r e , t h e 
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computer a p p l i c a t i o n does more t h a n s i m p l y s i m u l a t e t h e 

work of manual p l a n n e r s . I t p r o v i d e s t h e b a s i s f o r a r a d ­

i c a l l y d i f f e r e n t i n t e g r a t e d system of c o n t r o l . Because t h e 

machine has t o programmed, i t f o r c e s d e c i s i o n s t o be made 

c o n s c i o u s l y b o t h about l o n g t e r m o b j e c t i v e s and s h o r t term 

s t a n d a r d s of p e r f o r m a n c e . Moreover, when o r g a n i z e d f r o m a 

c e n t r a l p o i n t , i t a l t e r s t h e p a t t e r n o f i n f o r m a t i o n f l o w . 

I n f u t u r e , f o r example, i n s t e a d o f a p p r o a c h i n g t h e companies 

f o r much o f t h e d e t a i l e d i n f o r m a t i o n r e q u i r e d f o r p l a n n i n g , 

d i v i s i o n a l p e r s o n n e l w i l l s i m p l y have t o c o m m i s s i o n t h e 

w r i t i n g o f a com/puter program. The dangerous m i s c o n c e p t i o n 

i n t h e c a s e o f t h e s t e e l t u b e d i v i s i o n , as i n many o t h e r 

m a n u f a c t u r i n g c o n c e r n s , was t o see t h e computer as a manage­

ment t o o l m e c h a n i z i n g m e n t a l a c t i v i t y r a t h e r t h a n as an 

i n t r i n s i c p a r t of a t o t a l s y stem of c o n t r o l . 
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