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ABSTRACT 

T h i s  p a p e r  d e s c r i b e s  a m a t r i x  w h i c h  pu t  in to  e v i d e n c e  the  t i g h t  " c o r r e l a t i o n "  e x i s t i n g  

b e t w e e n  t h e  EDP D e v e l o p m e n t  and  the  O r g a n i z a t i o n  D e v e l o p m e n t  of a C o m p a n y .  

The  m a t r i x  is  o b t a i n e d  l i n k i n g  t o g e t h e r  two models  : t h e  G r e i n e r ' s  r e p r e s e n t a t i o n  

of the  f ive  p h a s e s  of t he  B u s i n e s s  O r g a n i z a t i o n  Dev e l o p men t  and  the  N o l an ' s  h y p o t h e s i s  

on  the  s t a g e s  of EDP g r o w t h .  

T h e  r e s u l t  is  a me thod  u s e d  as f r a m e w o r k  to e v a l u a t e  the  i n fo rma t i o n  s y s t e m s  s t a t u s  

and  de f ine  i ts  main  d e v e l o p m e n t  s t r a t e g i e s  to s u p p o r t  the  B u s i n e s s  O r g a n i z a t i o n  

Evo lu t ion .  
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I N D E X  

1. BUSINESS ORGANIZATION DEVELOPMENT PHASES (GREINER) (1) 

2. EDP DEVELOPMENT STAGES (NOLAN) (2) 

3. SYNTHESIS BETWEEN MODEL t AND MODEL 2 TO ALLOW: 

- A DIAGNOSIS OF I . S .  STATUS RELATED TO THE BUSINESS ORGANIZATION 

STATUS 

- A DEFINITION OF I . S .  ARCHITECTURE AND MAIN DEVELOPMENT STRATEGY 

COHERENT WITH THE EVOLUTION OF THE BUSINESS ORGANIZATION. 
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Harvard Univ. - Oct. 1975 

"The Data Resource Hypothesis - Business Needs a New Bread of EDP Manager ~' 

Harvard Business Review, March-April 1976, Vol. 54, p. 125, nr. 2 

page 123. 
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BUSINESS ORGANIZATION DEVELOPMENT PHASES 

1.1  THE FORCES AND THE FACTORS DETERMINING THE DEVELOPMENT 

OF A BUSINESS 

Larry Greiner, in his referenced paper, points out that the internal history of the 

organization may influence the strategies, the feasibility of organizational changes 

(new structures) and, as a consequence, the Business Development even more 

than the external historical forces (like the market place) . 

He i d e n t i f i e s  the  ma jo r  f ac to r s  d e t e r m i n i n g  the  B u s i n e s s  D e v e l o p m e n t  in  : 

1. 

2. 

3. 

4. 

5. 

THE AGE (of t he  B u s i n e s s )  

THE DIMENSIONS 

THE PERIODS OF DEVELOPMENT 

THE PERIODS OF REVOLUTION 

THE TREND OF DEVELOPMENT OF THE INDUSTRY SEGMENT. 

1 .2 .  THE 5 PHASES OF THE DEVELOPMENT 

Figure 1 A) reproduces the Greiner's Organization Development Model, which shows 

the sequence of the five development and crisis phases, the main characteristic of 

which are described in detail in Greiner's referenced paper and are summarized 

in the first six lines of the matrix of fig, 2: Business Aspects versus Organization 

Phases. 

The main conclusion and recommendations arrived at by Greiner are the following: 

- Understand in which stage of development or of crisis the company is 

- Each phase leaves its mark of strenght & experience 

- The tensions provide ideas & awareness for changes 

- Recognize that the spectrum of solutions is limited 

- Leave the present structure before the revolution becomes too much violent 

- The evolution is not automatic: but it is struggle for survival 

- Realize that each solution will generate new problems 

- Analyze problems in a wide historical perspective 
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- The historical events determine in a sure way what will happen a long time 

after 

- Analyzing better the history we can better put into perspective our future work 

If we extend Greiner's analysis to the Information Systems of an organization we 

could add to the preceding some further considerations related to the following 

basic question: "which is the type of information system more appropriate for each 

organizational phase?" 

In general we can consider obvious that the information systems support requested 

by the-business is different in each phase and also that the EDP Management 

System and Style have to change as the Business Organization and therefore the 

EDP rde change. 

More specifically, adding a new line to the Business Aspects versus Organization 

Phases Matrix we can consider that: 

The Information Systems produced when the company organization is in phase 1 

(creativity) are normally structured to support Operational/Accounting Aspects 

such as billing, payroll etc ...... 

In Phase 2 (authority) the demand is still for Information Systems of operational 

type to support a style of Management mainly concerned with control as opposed to 

standard of production/cost. 

- The tendency to delegation which characterizes the phase 3 implies that the 

Business demand is toward Functional Information Systems able to support not 

only the operational activities but also the Management of the different functional 

and geographical units. 

- The Phase 4 cannot practically be put in place whithout having implemented Infor- 

mation Systems integrated enough to be able to support the Company Planning 

and Measurement Processes -which are essential for implementing the coordination 

of the Business Resources and Organization. 

- The characteristics of the Phase 5 (Team work etc.) ask for a kind of Information 

System Cross Level and Cross Functions (based on Business Process) in a ma- 

ture DB/DC environment. 
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EDP DEVELOPMENT STAGES 

(4 and 6 STAGES HYPOTHESIS) 

In 1973 Professor Nolan discovered that the EDP Budgets for a number of companies, 

when plotted over time from initial investment to mature operations, forms an 

s-shaped curve. 

The changes of this curve correspond to the main events (often crises) in the life 

of the EDP Function that signal important shifts in the way the Information System 

Resources are used and managed. 

Nolan was able to single out four stages of the DP evolution, which he later expanded 

into six stages, each of which is characterized by a particular aspect of the Infor- 

mation System growth process, and which he calls: 

I: Init/ation 

II: Proliferation 

Ill: Control 

IV: Integration 

V: DB/DC Architecture 

VI: Maturity 

Figure 1 B is a plot of the first five stages of Prof. Nolan's hypothesis v. EDP 

Budget Expenditure, 

Furthermore he recognized remarkable similarities between the problems which 

arise and the Managment Tecniques applied to solve them at each stage, despite 

variations among industries and companies, and different ways of usage of the 

DP Equipment, 

The main characteristics of each stage are summarized in the Matrix: I.S. Aspects 

v. I.S. Development Stages of Figure 3. 



165 

3. SYNTHESIS BETWEEN GREINER'S MODEL AND NOLAN'S MODEL 

3.1. EVOLUTION MATRIX 

If we put together the two models as in Figure 1, we obtain a matrix which 

represents all the possible combinations between organizational phases and 

DP stages. 

The logic of this matrix is to link together a model of development of the Leading 

System (in this case the entire Company} and a model of develompment of the 

subsystem under study (in this case the Information System). 

The matrix hase, horizontally, the scale of time of the DP Development Stages, 

and vertically the Company Organization Phases. 
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I , S ,  ASPECTS VERSUS I , S .  DEVELOPMENT.STAGES MATRIX 
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3 .2 .  SOME CONSIDERATION ON THE EVOLUTION MATRIX AND EXAMPLES ON ITS USE 

The  Mat r ix  is a s c h e m e  wh ich :  

- R e p r e s e n t s  an  a t t empt  to p u t  in  r e l a t i o n  the  D e v e l o p m e n t  s t age  of the  C o m p a n y  

mac ro  o r g a n i s a t i o n  & the  DP d e v e l o p m e n t  s t age  i d e n t i f y i n g  the  po in t  in  the  

m a t r i x  w h i c h  r e p r e s e n t s  the  combina t ion  of the  2 s t a g e s .  

- S t r e s s e s  the  concep t  t ha t  the  j u d g e m e n t  upon  the  DP d e v e l o p m e n t  s t age  h a s  to 

b e  " r e l a t i v e "  b e i n g  d e p e n d a n t  on  the  s t age  in  w h i c h  the  C o m p a n y  is  a t  t ha t  

moment. 

- Makes  a v a i l a b l e  a f i r s t  d i a g n o s i s  toot to e v a l u a t e  if the  s t age  a n d  the  d e v e l o p -  

men t  s t r a t e g i e s  ( a r c h i t e c t u r e )  of t he  B u s i n e s s  a r e  c o h e r e n t  wi th  the  s t a t u s  an d  

p e r s p e c t i v e s  of the  C o m p a n y  O r g a n i z a t i o n .  

- Allow to u se  a common and  s y n t h e t i c  l a n g u a g e .  

T h e  o r g a n i z a t i o n a l  p h a s e  in  w h i c h  the  C o m p a n y  is w h e n  i t  s t a r t s  the  u t i l i za t ion  of 

t he  DP Sys t ems  can  i n f l u e n c e  i t s  f i r s t  r eac t ion  r e g a r d i n g  DP. In g e n e r a l  we can  

o b s e r v e  that :  

- If t he  C o m p a n y  is  in  the  P h a s e  1 (Crea t iv i ty )  the  DP can  b e  d e v e l o p e d  u n t i l  

S t age  2 (p ro l i f e ra t ion )  bu t  i t  is  v e r y  d i f f icu l t  to r e a c h  the  S tage  3 (Control)  

b e i n g  the  con t ro l  comple te ly  out  of the  p r e v a l e n t  men ta l i t y  of the  peop le .  

- T h e  P h a s e  2 (Author i ty )  c an  be  a s t a b l e  P h a s e  & t h e r e f o r e  the  DP can  b e  d e v e -  

loped  un t i l  t h e  S tage  3 & more .  

- T h e  P h a s e  3 (Delegat ion  - D e c e n t r a l i z a t i o n )  makes  i t  d i f f icu l t  or  i m p o s s i b l e  to 

r e a l i z e  the  S t age  4 ( In t eg ra t ion )  b e c a u s e  the  co mp an y  p h i l o s o p h y  in t h i s  P h a s e  

is  exac t l y  t he  c o n t r a r y .  

- The  P h a s e  4 (Coord ina t ion)  r e q u i r e s  a DP D e v e l o p m e n t  c lose  to the  S tage  4 

( In teg ra t ion)  b e c a u s e  the  e f fec t ive  imp lemen ta t i o n  of the  o r g a n i z a t i o n a l  p h a s e  

n e e d s  an  a r c h i t e c t u r e  of the  I . S .  ab le  to make  a v a i l a b l e  an  e f fec t ive  P l a n n i n g  

M e a s u r e m e n t  & Con t ro l  Sys t em.  

The  P h a s e  5 c h a r a c t e r i s e d  b y  team work  r e q u i r e s  a v a i l a b l e  DB/DC S y s t e m s  

s u p p o r t i n g  the  teams wi th  i n fo rma t ion  comple te  f rom an h o r i z o n t a l  & v e r t i c a l  

po in t  of v i e w .  

In r ea l i t y  the  evo lu t i on  of the  DP s t a g e s  is c o m b i n e d  wi th  the  Company  d e v e l o p m e n t  

p h a s e s ,  

T h e  pa th  in  t he  Ma t r ix  becomes  a l ine  and  each  s t age  h a s  p r o b l e m s  d e p e n d i n g  a lso  

on t he  p a s t  h i s t o r y  of the  d e v e l o p m e n t .  
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In g e n e r a l ,  s t a r t i n g  from a g i v e n  s q u a r e  of the  Ma t r ix  we can  h a v e  3 ma jo r  

of d e v e l o p m e n t  : 

t y p e s  

DELAYED : DP is following passively the organizational evolution (path as A) 

SYNGHRONISED : DP development has well understood the main business ten- 

dencies and mantain available and is consistent enough with organizational de- 

velopment (path as B) 

ADVANCED : DP is adopting a development strategy consisting in anticiPa- 

ting I.S. availability to prevent (or reduce) next crisis (Path as C) . 

If, for  e x a m p l e ,  the  C o m p a n y  is mov ing  from an  a u t h o r i t y  p h a s e  (2) to a d e l e g a -  

t ion  P h a s e  (3) and  a s k  the  DP to move  from the  DP S tage  2 (the P ro l i f e r a t i o n )  to 

the  s t a g e  4 ( In teg ra t ion)  (Path C) ,  t ha t  wi l l  r e p r e s e n t  for  the  DP M a n a g e m e n t  a 

k i n d  of commi tmen t  v e r y  d i f f icu l t  to fu l f i l l  b o t h  for  t e c h n i c a l  r e a s o n s  (skip  of 

S tage  3) and  o r g a n i z a t i o n a l  r e a s o n s  (de lega t ion  P h a s e  is n o r m a l l y  not  the  r i g h t  

condition for I.S. Integration). 

This strategy can only be implemented if the company Top Management is well 

a w a r e  of t h e  d i f f i cu l ty  a n d  the  s p e c t r u m  of p r o b l e m s  t ha t  may b e  e n c o u n t e n e d ,  

h i r e s  t he  r i g h t  DP m a n a g e r ,  a n t i c i p a t e s  the  d e l e g a t i o n  p h a s e  c a r r y i n g  on  i n -  

v e s t m e n t s ,  commi tmen t s  a n d  p a r t  of the  ac t ions  n o r m a l l y  t y p i ca l  of the  fo l lowing  

c o o r d i n a t i o n  p h a s e  ( l ike the  c r e a t i o n  of P l a n n i n g  an d  Co n t ro l  P r o c e d u r e s ,  

i n v e s t m e n t  c e n t r e s  . . . .  ) 

Another case which corresponds to many practical example is when a Company 

in Phase 2, having the DP in Stage 3 is evolving its organization toward delegation. 

It may happen that the EDP function is mantained centralized so that all the de- 

centralized functions will be served by the same EDP Organisation which is, in 

this case, in condition to progress as foreseen in the Nolan stage Model. 

If, viceversa, even EDP function is impacted by the delegation process and single 

organizational units put in place their own EDP Organization, we may assist to the 

regression of these new EDP Environment to the Stage I. 

In this case it is easy to foresee a spectrum of problems going from discrepancies 

and difficult relations between the decentralized EDP Units and what remains of 

the central one, up to the loss of the EDP Development and Management Experiences 

already present in the Company. 

Another typical example is when EDP persists in remaining in a proliferation (2) 

Stage characterized by operational Systems when the main problem of the Com- 

pany is to solve the control crisis. 
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Often th i s  s i t ua t i on  h a p p e n  w h e n  the  EDP M a n a g e m e n t  S ty le  is too much  o r i e n t e d  

t o w a r d  t e c h n i c a l  a s p e c t s  of EDP a n d  is  u n a b l e  to u n d e r s t a n d  the  ma jo r  B u s i n e s s  

R e q u i r e m e n t s  c o n n e c t e d  wi th  the  M a c r o o r g a n i z a t i o n  E v o l u t i o n .  

In th i s  ca se s  t h e r e  is an e v i d e n t  l ack  of commu n i ca t i o n s  b e t w e e n  the  C o m p a n y  Top 

M a n a g e m e n t  a n d  the  EDP M a n a g e m e n t ,  t h e r e  a r e  no a p p r o p r i a t e  I .S .  p l a n n i n g  

me thodo logy  and  no o r g a n i z a t i o n a l  s t r u c t u r e s  an d  p r o c e d u r e s  ab l e  to c r e a t e  a 

common u n d e r s t a n d i n g .  

T y p i c a l l y  th i s  s i t ua t i on  is the  t r u e  r e a s o n  w h i c h , i n  m a n y  c a s e s , e x p l a i n s  the  exi  

s t a n c e  of s t r o n g  t e n s i o n s  and  d i s a g r e e m e n t s  b e t w e e n  EDP a n d  USERS. 

The  l e s s o n  coming from t h e s e  example s  is the  n e c e s s i t y  to f i r s t  we l l  an a l i z e  an d  

u n d e r s t a n d  if  EDP is  r e a l l y  wel t  s u p p o r t i n g  the  d e v e l o p m e n t  of the  o r g a n i z a t i o n ,  

a n d  t h e n  de f ine  EDP D e v e l o p m e n t  S t r a t e g i e s  c o h e r e n t  w i th  the  b u s i n e s s  o b j e c t i v e s ,  

b e f o r e  d i s c u s s i n g  any  spec i f i c  so lu t ion  and  t e c h n o l o g y .  


