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PREFACE 

The Management and Technology Area of IIASA has carried out case 
studies of large-scale development programs since 1975. The purpose of 
these studies is to examine successful programs of regional development 
from an international perspective, with a multidisciplinary team of scien- 
tists skilled in the use of systems analysis. 

The study of the Tennessee Valley Authority (TVA) is the first in this 
series of activities. The present report covers the field study of the TVA 
undertaken as a followup to the TVA conference held in 1974. Similarly, 
conferences and field studies have taken place on the Bratsk-Ilimsk Territo- 
rial Production Complex (BITPC) in the Soviet Union and on the Shinkan- 
sen Railroad Development Program in Japan. 

The present report covers four major aspects of the TVA program: the 
systems approach to regional industrial development programs; the mana- 
gerial structure of the TVA, including specific management case studies of 
several key departments; the application of models and computer tech- 
niques to management; and the integration of environmental factors into 
the TVA management and planning processes, including a case study deal- 
ing with the environmental decision-making process in the siting of a nu- 
clear power plant. 

This report on the planning, management, and organization of the TVA 
was accomplished with the support and assistance of the U.S. National 
Academy of Sciences, the General Manager of the TVA, and the organiza- 
tional units of the TVA that were studied. 

Drafts of this report were made available for outside review. The authors 
are grateful for the comments and suggestions received, many of which 
have been incorporated into the report. 

Hans Knop 
Editor 





SUMMARY 

This report on the Tennessee Valley Authority (TVA) is the combined 
effort of an international team of IIASA scientists and invited researchers 
with a broad range of experience and expertise. The team was composed of 
representatives from the USSR, the USA, the GDR, the FRG, the UK, and 
Poland. 

The report follows from the results of the earlier IIASA conference on 
the TVA. It is divided into four main parts: the systems approach t o  re- 
gional industrial development programs; the managerial structure of the 
TVA, including specific management case studies of several major depart- 
ments; the application of models and computer techniques t o  management; 
and the integration of environmental factors into the TVA management 
and planning processes, including a case study dealing with the environ- 
mental decision-making process in the siting of a nuclear power plant. 
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I n t r o d u c t i o n  

The s t u d y  of t h e  p l a n n i n g ,  management, and o r g a n i z a t i o n  of 
t h e  Tennessee V a l l e y  A u t h o r i t y  (TVA) was a  p a r t  of t h e  1975-1976 
r e s e a r c h  program of t h e  former  IIASA P r o j e c t  on t h e  P lann ing  and 
Management o f  Large O r g a n i z a t i o n s . *  I t  was t h e  f i n a l  phase  of 
t h e  c a s e  s t u d y  t h a t  began i n  Oc tober  1974 w i t h  t h e  c o n f e r e n c e  on 
"The Tennessee V a l l e y  A u t h o r i t y  Exper iencew. * *  The second c a s e  
s t u d y  was t h e  Bra tsk - I l imsk  T e r r i t o r i a l  P r o d u c t i o n  Complex (BITPC) 
i n  t h e  S o v i e t  Union.*** 

Both t h e  TVA and t h e  Bra tsk - I l imsk  s t u d i e s  d e a l  w i t h  l a r g e -  
s c a l e  r e g i o n a l  i n d u s t r i a l  complexes. Each complex c o v e r s  abou t  
t h e  same a r e a  and has  s e v e r a l  s i m i l a r i t i e s  w i t h  r e s p e c t  t o  t h e  
problem s t r u c t u r e ,  i n c l u d i n g  s u c h  t a s k s  a s  f l o o d  c o n t r o l ,  power 
g e n e r a t i o n ,  development o f  t r a n s p o r t a t i o n  sys tems,  i n d u s t r i a l  and 
a g r i c u l t u r a l  deve lopment ,  development of s e t t l e m e n t s  and s e r v i c e s ,  
r e c r e a t i o n a l  a r e a s ,  env i ronmenta l  p r o t e c t i o n ,  and o p t i m a l  u s e  of  
r e s o u r c e s .  The purpose o f  t h e  IIASA s t u d i e s  is f o u r f o l d :  ( 1 )  t o  
i d e n t i f y  and s y s t e m a t i c a l l y  c h a r a c t e r i z e  t h e  approaches ,  t h e  
methods, i n s t r u m e n t s ,  dec is ion-making p r o c e d u r e s ,  and o rgan iza -  
t i o n a l  forms of  r e g i o n a l  i n d u s t r i a l  complexes;  (2 )  t o  g e n e r a l i z e  
and f o r m a l i z e  t h e  most advanced p a r t s  of t h e  methodology; ( 3 )  t o  
make t h e s e  methodo log ies  a v a i l a b l e  f o r  s o l v i n g  s i m i l a r  problems 
i n  o t h e r  p a r t s  o f  t h e  wor ld ;  and ( 4 )  t o  compare t h e  approaches ,  
methodo log ica l  s o l u t i o n s ,  and o r g a n i z a t i o n a l  forms under  d i f f e r e n t  
s o c i a l  and p o l i t i c a l  c o n d i t i o n s .  

The approach t a k e n  i n  t h e  TVA s t u d y  was t h a t  o f  r e t r o s p e c t i v e  
c a s e  a n a l y s i s .  The main s o u r c e s  of i n f o r m a t i o n  were:  

- TVA Conference papers ;  

*Throughout t h e  t e x t  wherever " t h e  p r e s e n t  t ime"  i s  ment ioned 
it r e f e r s  t o  1975/76, t h e  y e a r  i n  which t h e  TVA s t u d y  was 
c a r r i e d  o u t .  ' 

**Knop, H . ,  e d . ,  The Tennessee Valley Au thor i t y  Exper ience ,  2  
v o l s . ,  CP-76-2, I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied Systems 
A n a l y s i s ,  Laxenburg,  A u s t r i a ,  1976. 

***Knop, H . ,  e d . ,  The Bra tsk - I l imsk  T e r r i t o r i a l  P roduc t ion  Complex, 
P roceed ings  o f  t h e  Second IIASA Conference on Case S t u d i e s  of 
Large-Scale  P lann ing  P r o j e c t s ,  March 22-25, 1976, CP-77-3, 
I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied Systems A n a l y s i s ,  Laxenburg,  
A u s t r i a ,  1977. 
Knop, H. and A. S t r a s z a k ,  e d s . ,  B r a t s k  F i e l d  S tudy ,  RR-7.8-2, 
I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied Systems A n a l y s i s ,  Laxenburg,  
A u s t r i a ,  1978. 



- P r e s e n t a t i o n s  of r e p r e s e n t a t i v e s  f rom t h e  d i f f e r e n t  
depar tments  o f  t h e  TVA; 

- I n t e r v i ews  w i t h  TVA personnel - - the Chairman of t h e  Board, 
t h e  Genera l  Manager, and s e v e r a l  members of t h e  manager ia l  
s t a f f ;  

- Documents, i n f o rma t i on ,  and f i l m s  p resen ted  t o  t h e  
members of t h e  s tudy  group;  

- P u b l i c a t i o n s  on t h e  TVA.* 

Dur ing t h i s  s t udy ,  and f o r  t h e  purpose of t h i s  p u b l i c a t i o n ,  
it was necessary  t o  subd i v i de  t h e  i n t e g r a t e d  p rocess  of p l ann ing ,  
management, and o r g a n i z a t i o n  i n t o  f o u r  i n t e r r e l a t e d  p a r t s .  Chapter  
1 d e a l s  w i th  t h e  systems approach t o  r e g i o n a l  i n d u s t r i a l  deve lop-  
ment programs. I t  c o n t a i n s  a  d e s c r i p t i o n  o f  p a s t  and p r e s e n t  
c h a r a c t e r i s t i c s  of t h e  TVA, t h e  p r i n c i p a l  s t a g e s  of development 
and t h e  concep tua l  requ i rements  f o r  t h e  s t udy  of  p l ann ing ,  manage- 
ment,  and o r g a n i z a t i o n  w i t h  emphasis on manager ia l  sys tems,  s t r u c -  
t u r e  and f u n c t i o n s  o f  comprehensive r e g i o n a l  development.  Chap te r  
2 i s  concerned w i t h  t h e  TVA manager ia l  s t r u c t u r e  and p r e s e n t s  an  
a n a l y s i s  and s e v e r a l  c a s e  s t u d i e s .  I t  d e a l s  w i t h  t h e  p lann ing  and 
decis ion-making p rocesses  of  t h e  o r g a n i z a t i o n  and f ocuses  i n  par -  
t i c u l a r  on t h e  f u n c t i o n i n g  of o r g a n i z a t i o n a l  u n i t s  and t h e i r  
i n t e r n a l  and e x t e r n a l  i n t e r a c t i o n .  Chap te r  3 p r e s e n t s  t h e  r e s u l t s  
of a  s t udy  of  t h e  a p p l i c a t i o n  of models and computer t echn iques  
t o  management. Chap te r  4 c o n c e n t r a t e s  on t h e  i n t e g r a t i o n  of en- 
v i ronmenta l  f a c t o r s  i n t o  TVA p lann ing  and management. I ts purpose 
i s  t o  show how t h e  d i f f e r e n t  f i e l d s  o f  r e s o u r c e  conse rva t i on ,  
env i ronmenta l  p r o t e c t i o n ,  hazard c o n t r o l ,  and i n d u s t r i a l  hyg iene  
a r e  managed and p repared  by r e s p e c t i v e  r e s e a r c h  a c t i v i t i e s .  Th is  
c h a p t e r  c o n t a i n s  a  c a s e  s tudy  on env i ronmenta l  d e c i s i o n  making. 

The s tudy  group was composed of members of t h e  IIASA P lann ing  
and Management of Large Organ i za t i ons  P r o j e c t  and o t h e r  s c i e n t i s t s  
s p e c i f i c a l l y  i n v i t e d  f o r  t h i s  s tudy . * *  During t h e  f i e l d  s t udy  t h e  
IIASA team worked t o g e t h e r  and i n  s e p a r a t e  working g roups .  These 
working g roups  a r e  r e s p o n s i b l e  f o r  t h e  d i f f e r e n t  c h a p t e r s  o f  t h i s  
r e p o r t .  The composi t ion and r e s p o n s i b i l i t y  o f  t h e s e  g roups  was 
a s  f o l l ows :  

- The TVA: Towards Complex Regional  P lann ing  and Management-- 
A. Aganbegyan, H .  Knop, and V .  Tokhadze; 

- Plann ing  and Organ i za t i on  of t h e  TVA--C. Dav ies ,  B.  Mi lner ,  
R .  Ostrowsk i ,  J. Tomb, and R. Tomlinson; 

- Models and Computer App l i ca t i on  i n  t h e  TVA--J.  Owsinki 
and A. S t r a s z a k ;  

*See r e f e r e n c e s  a t  t h e  end of Chap te r  1 .  
**See L i s t  o f  P a r t i c i p a n t s ,  Appendix 1. 



- I n t e g r a t i o n  o f  Env i ronmenta l  F a c t o r s  i n t o  TVA P lann ing  
and Management--G. Popov, R. Tuch, and D.v. W i n t e r f e l d t .  

The s t u d y  o f  t h e  TVA was t h e  f i r s t  o f  a  c a s e  s t u d y  series. 
T h i s  r e s u l t e d  i n  s p e c i a l  working c o n d i t i o n s  and i n  c e r t a i n  weak- 
n e s s e s  i n  t h e  s t u d y .  A l l  t h e  p a r t i c i p a n t s  were aware o f  t h i s .  
The weaknesses o f  t h e  s t u d y  a r e  p a r t i a l l y  o f f s e t  by i ts  s t r e n g t h s ,  
making t h e  b e s t  u s e  of I IASA's un ique  r o l e .  The s t u d y ' s  s t r e n g t h s  
can  b e  summarized a s  f o l l o w s :  

- The o p p o r t u n i t y  f o r  g a t h e r i n g  b a s i c  i n f o r m a t i o n  on t h e  
TVA and t h e  advance f o r m u l a t i o n  o f  a  q u e s t i o n n a i r e  from 
t h e  i n f o r m a t i o n  g a t h e r e d  t h r o u g h  t h e  TVA Conference;  

- The i n t e r d i s c i p l i n a r y  and i n t e r n a t i o n a l  (East-West)  com- 
p o s i t i o n  o f  t h e  g roup ;  

- D i r e c t  i n t e r a c t i o n  w i t h  TVA m a n a g e r i a l  s t a f f  and w i t h  many 
p e o p l e  l i v i n g  i n  t h e  a r e a  who a r e  d i r e c t l y  a f f e c t e d  by 
TVA a c t i v i t i e s ;  

- C o o p e r a t i v e n e s s  and f r a n k n e s s  o f  t h e  TVA s t a f f ;  

- The wide range  o f  manager ia l  u n i t s  v i s i t e d  and i n t e r v i e w e d .  

The weaknesses i n c l u d e d :  

- The l a c k  o f  IIASA e x p e r i e n c e ,  a t  t h a t  t i m e ,  i n  f i e l d  
s t u d i e s  o f  t h i s  k ind ;  

- The l a s t - m i n u t e  f o r m a t i o n  o f  t h e  team and t h e  h igh  pro-  
p o r t i o n  o f  v i s i t i n g  s c i e n t i s t s  t h a t  it con ta ined- -bo th  
f a c t o r s  l i m i t e d  t h e  o p p o r t u n i t y  f o r  c o n c e p t u a l  p repara -  
t i o n  and f o r  a  j o i n t  e v a l u a t i o n  and s y s t e m a t i z a t i o n  o f  
r e s u l t s ;  

- The l a c k  o f  c o n t a c t  w i t h  t h e  s o c i a l  and p o l i t i c a l  e n v i r o n -  
ment o f  t h e  TVA ( a s  governmenta l  and l o c a l  a u t h o r i t i e s ) ,  
which c o u l d  n o t  b e  inc luded  i n  t h e  s t u d y  program. 

N e v e r t h e l e s s ,  w e  d e c i d e d  t o  p u b l i s h  t h e  Repor t  f o r  two r e a s o n s :  
f i r s t l y ,  i n  o r d e r  t o  comp le te  t h e  i n f o r m a t i o n  on t h i s  s e r i e s  o f  
s t u d i e s  on  l a r g e - s c a l e  programs,  which h a s  been under taken  i n  t h e  
p a s t  few y e a r s  and,  s e c o n d l y ,  because  t h e  s i g n i f i c a n c e  o f  o u r  f i n d -  
i n g s  became more a p p a r e n t  a f t e r  t h e  comp le t ion  of subsequen t  s t u d -  
ies, t h e  B r a t s k - I l i m s k  s t u d y  i n  p a r t i c u l a r .  





Chapte r  1:  The TVA: Towards Complex Reg iona l  
P lann ing  and Management 

1 .1  FACTS, FIGURES AND MANAGERIAL CHARACTERISTICS OF THE TVA 

The TVA was e s t a b l i s h e d  i n  1933* as a  p a r t  o f  P r e s i d e n t  
R o o s e v e l t ' s  N e w  Deal  P o l i c y .  I ts  e s t a b l i s h m e n t  fo l l owed  s e v e r a l  
y e a r s  of  d i s c u s s i o n  a b o u t  t h e  most e f f e c t i v e  u s e  o f  t h e  Muscle 
S h o a l s  n i t r a t e  p r o d u c t i o n  f a c i l i t i e s  and t h e  Wilson Dam, and a b o u t  
p o s s i b l e  ways of  overcoming t h e  backwardness o f  t h e  Tennessee 
V a l l e y  r e g i o n .  The TVA was c r e a t e d  a s  a  s o l u t i o n  t o  bo th  prob- 
lems. 

The a c t i v i t i e s  of  t h e  TVA a r e  c o n c e n t r a t e d  i n  an  a r e a  of  
a b o u t  100,000 km2 w i t h i n  t h e  Tennessee V a l l e y  wa te rshed  boundary 
(see F i g u r e  1 . 1 ) .  The main g o a l s  o f  t h e  p r o j e c t  w e r e  t o  s t o p  o u t -  
m i g r a t i o n ,  t o  s t a b i l i z e  a g r i c u l t u r a l  p r o d u c t i o n  and modern ize 
a g r i c u l t u r e ,  t o  p r e v e n t  c a t a s t r o p h i c  f l o o d s ,  t o  s t i m u l a t e  

Legend: 

-. - - State Border 

1 Mississippi ~ l a b a m a  . Georgia 1 
F i g u r e  1.1.  Tennessee V a l l e y  A u t h o r i t y  r e g i o n .  

*The TVA Act  o f  t h e  U.S. Congress ,  May 18,  1933. 



i n d u s t r i a l  development,  t o  d e v e l o p  n a v i g a t i o n  sys tems,  and t o  
r a i s e  t h e  g e n e r a l  economic l e v e l  o f  t h e  r e g i o n .  

The TVA is a c o r p o r a t e  agency of t h e  F e d e r a l  Government of 
t h e  Uni ted S t a t e s  and o p e r a t e s  t o  a  r e a s o n a b l e  d e g r e e  w i t h  t h e  
autonomy and f l e x i b i l i t y  of a  p r i v a t e  c o r p o r a t i o n .  I t  is an 
independen t  agency,  n o t  p a r t  of any f e d e r a l  c a b i n e t  depar tmen t .  
A l l  powers of t h e  c o r p o r a t i o n  a r e  v e s t e d  i n  i t s  three-member 
Board of D i r e c t o r s ,  which r e p o r t s  t o  t h e  P r e s i d e n t  o f  t h e  Uni ted 
S t a t e s .  The P r e s i d e n t ,  w i t h  t h e  c o n s e n t  of t h e  S e n a t e ,  a p p o i n t s  
t h e  members of t h e  Board t o  s e r v e  i n  n ine-year  o v e r l a p p i n g  t e r m s  
of o f f i c e .  H e  d e s i g n a t e s  one member a s  Chairman. 

A f t e r  40 y e a r s  t h e  TVA's main g o a l s  have been ach ieved .  The 
p o p u l a t i o n  i n c r e a s e d  s l i g h t l y  and t h e n  s t a b i l i z e d .  The s t a n d a r d  
o f  l i v i n g  and p e r  c a p i t a  income i n c r e a s e d  s i g n i f i c a n t l y  and,  
a l t h o u g h  s t i l l  lower ,  approached t h e  n a t i o n a l  average .  F loods 
a r e  under  c o n t r o l .  There h a s  been a s h a r p  i n c r e a s e  i n  power gen- 
e r a t i o n ;  a l l  water-power r e s o u r c e s  a r e  used f o r  power g e n e r a t i o n ,  
p r o v i d i n g  a  v e r y  cheap power s o u r c e .  A t  p r e s e n t ,  power is a l s o  
g e n e r a t e d  by s team,  g a s  t u r b i n e ,  and n u c l e a r  p l a n t s .  A h i g h l y  
e f f i c i e n t  n a v i g a t i o n  system was c r e a t e d ,  and p r o d u c t i o n  and pro- 
d u c t i v i t y  i n  a g r i c u l t u r e  and i n d u s t r y  were s i g n i f i c a n t l y  i n c r e a s e d ,  
d u e  t o  cheap  power, i n c r e a s e d  f e r t i l i z e r  s u p p l y ,  and s c i e n t i f i c  
advances i n  a g r i c u l t u r e .  R e c r e a t i o n a l  c e n t e r s  were c r e a t e d  around 
t h e  new w a t e r  r e s e r v o i r s ,  and t h e  TVA i n i t i a t e d  s e v e r a l  f e d e r a l  
laws on env i ronmenta l  p r o t e c t i o n .  

The s c a l e  o f  TVA a c t i v i t i e s  and t h e  r e s u l t s  o f  i t s  develop-  
ment a r e  r e f l e c t e d  i n  t h e  fo l l ow ing  f i g u r e s :  

P h y s i c a l  C h a r a c t e r i s t i c s  

Area o f  Tennessee R ive r  104,730 km2 (40,910 m i 2 )  
Watershed 
T o t a l  l e n g t h  o f  s h o r e l i n e  28 ,760km ( 1 7 , 8 7 0 m i )  
T o t a l  a r e a  o f  w a t e r  s u r f a c e  155,383 ha  (383,959 a c r e s )  
A r e a s e r v e d  by TVApower s y s t e m 2 0 4 , 8 0 0  km2 ( 8 0 , 0 0 0 m i )  
T o t a l  a r e a  o f  i n f l u e n c e  235,520 km2 (92,000 m i )  
T o t a l  f o r e s t  a r e a  8.74 x 106 ha (21 - 6  x 10" a c r e s )  
T o t a l  f o r e s t  a r e a  i n  commercial  8.49 x 106 ha (21.0  x l o 6  a c r e s )  
u s e  

TVA Power System 

C i r c u i t  d i s t a n c e  o f  TVA t r a n s m i s s i o n  
l i n e s  ( a l l  v o l t a g e s )  

I n s t a l l e d  r a t e d  c a p a c i t y  
Hydro 
Steam 
Gas t u r b i n e  
T o t a l  

R e s i d e n t i a l  e l e c t r i c  u s e  (kWh/yr/ 
, . -ap i ta)  

26,693 km (16 ,683 .3  m i l e s )  

1938 -- 1960 1974 - - 
420 3751 4472 
- 7 6 2  2  17,749 
- - 1096 

420 11,373 23,317 

TVA USA (1974) 
1 4 3 0  8019 

1.45+ 2.54+ Rate p e r  kwh 



TVA Budget  

Non-power $1.29 x l o 9  
T o t a l  $2.31 x 10' 

TVA Employees 

Annual  Average:  17 ,000 

The main c h a r a c t e r i s t i c s  o f  t h e  TVA f rom t h e  v i e w p o i n t  o f  
t h e  management, p l a n n i n g ,  and o r g a n i z a t i o n  a r e :  

( a )  I t  is a  f e d e r a l  c o r p o r a t i o n  t h a t  was c r e a t e d  f o r  t h e  
deve lopmen t  o f  t h e  r e s o u r c e s  o f  a  s e v e n - s t a t e  a r e a .  I ts  manage- 
ment  i s  l o c a t e d  e n t i r e l y  w i t h i n  t h e  T e n n e s s e e  R i v e r  V a l l e y .  I t  
i s  a  p r o g r a m - o r i e n t e d  agency ,  i n c l u d i n g  among i t s  a c t i v i t i e s :  

- Development ,  o p e r a t i o n ,  a n d  r e g u l a t i o n  o f  t h e  r i v e r  s y s t e m  
c o n t r o l  a s  w e l l  a s  t h e  o p e r a t i o n  and p a r t i a l  c o n s t r u c t i o n  
o f  w a t e r  r e s o u r c e  p r o j e c t s ,  r e g u l a t i o n  o f  w a t e r  f l o w ,  and  
p r o v i s i o n  o f  n a v i g a t i o n  f a c i l i t i e s  ( t h e  main r e s p o n s i b i l -  
i t y  f o r  t h e s e  a c t i v i t i e s  l i e s  w i t h  t h e  O f f i c e  o f  E n g i n e e r -  
i n g  Des ign  and  C o n s t r u c t i o n ,  and t h e  D i v i s i o n  o f  Naviga-  
t i o n  Development  and  P l a n n i n g )  ; 

- A g r i c u l t u r a l  deve lopmen t  b a s e d  on r e s e a r c h  i n t o  and 
deve lopmen t  o f  f e r t i l i z e r s ;  d e m o n s t r a t i o n  o f  f e r t i l i z e r  
u s a g e  a s  a n  a i d  t o  s o i l  c o n s e r v a t i o n  ( t h e  O f f i c e  o f  
A g r i c u l t u r a l  and  Chemica l  Deve lopmen t ) ;  

- Development  o f  power g e n e r a t i o n  and t r a n s m i s s i o n  ( t h e  
O f f i c e  o f  P o w e r ) ;  

- Improved c o n s e r v a t i o n  o f  t h e  e n v i r o n m e n t ,  i n c l u d i n g  r e f o r -  
e s t a t i o n ,  f i s h e r i e s  and w i l d l i f e  p r e s e r v a t i o n ,  and t h e  
deve lopmen t  o f  r e c r e a t i o n a l  z o n e s  ( t h e  D i v i s i o n  o f  Env i ron -  
m e n t a l  P l a n n i n g ,  t h e  D i v i s i o n  o f  F o r e s t r y ,  F i s h e r i e s ,  and 
W i l d l i f e  Development ,  t h e  O f f i c e  o f  T r i b u t a r y  Area Develop-  
men t ,  and  "Land be tween t h e  L a k e s " ) ;  

- Urban and l o c a l  deve lopmen t ,  i n c l u d i n g  t h e  p l a n n i n g  and  
d e m o n s t r a t i o n  o f  u r b a n  deve lopmen t  and  t h e  c r e a t i o n  o f  
i n d u s t r i a l  e x p a n s i o n  o p p o r t u n i t i e s ,  improvement  o f  q u a l i t y  
o f  l i f e ,  etc.  ( t h e  D i v i s i o n  o f  N a v i g a t i o n  Development  and 
R e g i o n a l  s t u d i e s ) .  

( b )  The TVA's power a c t i v i t i e s  a r e  f i n a n c e d  by r e v e n u e s  f rom 
t h e  s a l e  o f  e l e c t r i c i t y ,  wh ich  mus t  e q u a l  p r o d u c t i o n  c o s t s .  F o r  
some t i m e ,  t h e  TVA had been p e r m i t t e d  t o  se l l  bonds i n  o r d e r  t o  
f i n a n c e  t h e  e x p a n s i o n  o f  i t s  power f a c i l i t i e s .  I n  many r e s p e c t s  



t h e n ,  i t s  power a c t i v i t i e s  have become q u i t e  s i m i l a r  t o  t h o s e  o f  
a  p r i v a t e l y  owned e l e c t r i c  u t i l i t y :  

- Unl ike o t h e r  f e d e r a l  government a g e n c i e s  i n  t h e  Uni ted 
S t a t e s ,  t h e  TVA i s  r e q u i r e d  t o  r e p a y  t o  t h e  F e d e r a l  
Government t h e  c a p i t a l  funds  t h a t  w e r e  advanced between 
1933 and 1959 t o  f i n a n c e  t h e  c o n s t r u c t i o n  o f  power gen- 
e r a t i o n  and t r a n s m i s s i o n  f a c i l i t i e s .  Such payments 
c u r r e n t l y  approx imate $100 m i l l i o n  a n n u a l l y .  

- Unl ike a  p r i v a t e  u t i l i t y  e n t e r p r i s e ,  t h e  TVA is  n o t  per -  
m i t t e d  t o  expand t h e  geograph ic  coverage  of  i t s  power 
o p e r a t i o n s .  

- F e r t i l i z e r  p r o d u c t i o n  a l s o  is  l a r g e l y  suppor ted  (97%) by 
revenues  from f e r t i l i z e r  s a l e s .  

- Other  TVA a c t i v i t i e s  ( i n c l u d i n g  a l l  of  t h o s e  r e l a t e d  t o  
r e g i o n a l  deve lopment)  a r e  funded by f e d e r a l  a p p r o p r i a t i o n s ,  
which exceed $100 m i l l i o n  a n n u a l l y .  

(c) Most TVA programs have been r e g i o n a l  i n  scope ;  t h i s  i s  
e s p e c i a l l y  t r u e  of  n a v i g a t i o n  and f l o o d  c o n t r o l .  Some a c t i v i t i e s ,  
however, have had n a t i o n a l  i m p l i c a t i o n s .  One example i s  t h e  d e v e l -  
opment o f  e x p e r i m e n t a l  f e r t i l i z e r s  and manu fac tu r ing  p r o c e s s e s  a t  
t h e  N a t i o n a l  F e r t i l i z e r  Research C e n t e r  i n  Muscle S h o a l s ,  Alabama. 
Another  i s  t h e  l e a d e r s h i p  t h e  TVA h a s  p rov ided  i n  deve lop ing  t h e  
f a s t  b r e e d e r  r e a c t o r  f o r  n u c l e a r  power g e n e r a t i o n ;  a  t h i r d  is  t h e  
upgrad ing  of s t r i p  mine r e c l a m a t i o n  s t a n d a r d s .  

( d )  Unl ike  most o t h e r  r e g i o n a l  development programs o u t s i d e  
t h e  USA, t h e  TVA o p e r a t e s  w i t h i n  a  b a s i c a l l y  p r i v a t e  e n t e r p r i s e  
env i ronment  : 

- E s p e c i a l l y  i n  i t s  e a r l y  y e a r s ,  p r i v a t e  b u s i n e s s  i n t e r e s t s  
s t r e n u o u s l y  opposed t h e  TVA's programs f o r  model hous ing ,  
e d u c a t i o n ,  and h e a l t h  c a r e  a s  w e l l  a s  i t s  l a r g e - s c a l e  
land  purchases  and i t s  r e g i o n a l  p l a n n i n g  and economic 
development e f f o r t s .  

- P r i v a t e  e n t e r p r i s e  o p p o s i t i o n  was s o  s t r o n g  t h a t  Congress 
e v e n t u a l l y  l i m i t e d  t h e  TVA's economic p lann ing  and d e v e l -  
opment a c t i v i t i e s .  

- More r e c e n t l y ,  however, t h e  TVA has  e n t e r e d  i n t o  j o i n t  
v e n t u r e s  w i t h  p r i v a t e  e n t e r p r i s e ,  e . g . ,  one t h i r d  of  t h e  
T imber lake C i t y  program (u rban  deve lopment)  is f i n a n c e d  
by t h e  Boeing C o r p o r a t i o n ,  w h i l e  t h e  Oak Ridge f a s t  b r e e d e r  
r e a c t o r  p r o j e c t  is b e i n g  under taken  w i t h  Commonwealth 
Ed ison,  a  Chicago-based e l e c t r i c  u t i l i t y .  

( e )  Al though t h e  TVA is  a  f e d e r a l  c o r p o r a t i o n  w i t h  broad 
o b j e c t i v e s ,  it has  n o t  been a l lowed t o  r e p r e s e n t  o t h e r  a g e n c i e s  
of  t h e  F e d e r a l  Government t h a t  o p e r a t e  i n  t h e  Tennessee Va l ley  
a r e a .  I ts  e a r l y  l e a d e r s  hoped t h a t  i t  would become t h e  pr imary  



v e h i c l e  f o r  f e d e r a l  a c t i v i t y  i n  t h e  r e g i o n ,  b u t  o t h e r  f e d e r a l  
a g e n c i e s  i n s i s t e d  on m a i n t a i n i n g  t h e i r  own s e p a r a t e  programs. 

( f )  The TVA l a c k s  t h e  power t o  implement r e g i o n a l  development 
programs, because  it must o p e r a t e  w i t h i n  t h e  e x i s t i n g  framework 
o f  t h e  r o l e s  and a u t h o r i t y  o f  s t a t e  and l o c a l  governments.  Thus 
it i s  f o r c e d  t o  r e l y  h e a v i l y  on p e r s u a s i o n  and c o o p e r a t i o n .  T h i s  
means t h a t  t h e  TVA h a s  t o  be f l e x i b l e  enough t o  a d a p t  t o  t h e  o f t e n  
c o n f l i c t i n g  p o s i t i o n s  t a k e n  by v a r i o u s  government a g e n c i e s ,  espe-  
c i a l l y  w i t h  r e s p e c t  t o  programs of r e g i o n a l  scope.  

(g )  Under t h e  con t inued  i n f l u e n c e  o f  ( d )  , (e)  , and ( f  ) , t h e  
TVA a p p e a r s  t o  have backed away from t h e  a g g r e s s i v e  approach t o  
i n t e g r a t e d  r e g i o n a l  development t h a t  c h a r a c t e r i z e d  i ts  e a r l y  y e a r s  
and i s  now pursu ing  p a r a l l e l  b u t  d i s t i n c t l y  d i f f e r e n t  c o u r s e s  o f  
a c t i o n :  

- The O f f i c e  o f  Power i s  c h a r a c t e r i z e d  by s t r o n g  and p o s i -  
t i v e  programs, e - g . ,  t h e  f a s t  b r e e d e r  r e a c t o r  and t h e  
a t t e m p t  t o  pu rchase  Peabody Coal Company f o r  $1 b i l l i o n .  

- I n  c o n t r a s t ,  r e g i o n a l  development a c t i v i t i e s  t a k e  more 
o f  a  low p r o f i l e  approach o r  a r e  o p p o r t u n i s t i c  and d e a l  
w i t h  s e p a r a t e  and s p e c i f i c  s i t u a t i o n s ,  c h a r a c t e r i z e d  by: 
r e l i a n c e  on t h e  "demons t ra t ion"  approach t o  encourage  
new farming p r a c t i c e s ;  i n s i s t e n c e  on l o c a l  i n i t i a t i v e  
f o r  economic development programs; r e c r e a t i o n a l  a r e a s ,  
such a s  "Land between t h e  Lakes";  and u rban  deve lopment ,  
such  a s  T imber lake.  

1.2 THE OBJECTIVES OF THE TVA OVER 40 YEARS 

The TVA Act of 1933 f i r s t  e s t a b l i s h e d  t h e  s p e c i f i c  g o a l  
s t r u c t u r e  o f  t h e  o r g a n i z a t i o n .  The ensu ing  40-year p e r i o d  saw 
s u b s t a n t i a l  changes i n  t h e  p o l i t i c a l ,  economic,  and s o c i a l  l i f e  
o f  t h e  Uni ted S t a t e s .  These changes i n f l u e n c e d  t h e  o r i g i n a l  
TVA g o a l s ,  and l e d  t o  t h e  r e a l l o c a t i o n  of p r i o r i t i e s ,  and t o  t h e  
t r a n s f o r m a t i o n  and rep lacement  o f  some o b j e c t i v e s .  T h i s  c h a p t e r  
t a k e s  a  r e t r o s p e c t i v e  look  a t  t h o s e  changes and d e s c r i b e s  how 
t h e y  have l e d  t o  t h e  p r e s e n t  TVA g o a l  s t r u c t u r e .  

1 .2 .1  H i s t o r i c a l  C o n d i t i o n s  Leading t o  t h e  C r e a t i o n  o f  t h e  TVA 

A t  t h e  beg inn ing o f  t h e  1930s, t h e  USA was s u f f e r i n g  f rom an 
economic d e p r e s s i o n  t h a t  a f f e c t e d  a l l  a s p e c t s  o f  n a t i o n a l  l i f e :  
p o l i t i c a l ,  economic,  and s o c i a l .  Unemployment was widespread.  
The s i t u a t i o n  was aggrava ted  by t h e  many f a r m e r s  who, hav ing l o s t  
t h e i r  p r o p e r t y ,  m ig ra ted  t o  t h e  urban a r e a s .  L i v ing  c o n d i t i o n s  
f o r  a  s i z a b l e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  w e r e  v e r y  poor .  Even 
i n  such c o n d i t i o n s ,  t h e  Tennessee R ive r  V a l l e y  was one of  t h e  
p o o r e s t  r e g i o n s  from p r a c t i c a l l y  a l l  economic and s o c i a l  a s p e c t s :  

- The p e r  c a p i t a  income of  t h e  p o p u l a t i o n  i n  t h e  r e g i o n  a s  
a  whole was o n l y  4 5 %  of  t h e  n a t i o n a l  a v e r a g e  ( $ 1 6 8 ) .  



- More t h a n  h a l f  o f  t h e  3  m i l l i o n  peop le  were employed i n  
fa rm ing ,  and fa rm incomes were low. Crops s u f f e r e d  f rom 
a n  uneven c l i m a t e ,  e n d l e s s  r a i n  a l t e r n a t i n g  w i t h  e x t r e m e l y  
d r y  p e r i o d s .  Out o f  a  t o t a l  o f  14 m i l l i o n  a c r e s  o f  open 
l a n d  a b o u t  one h a l f  was abandoned o r  s e v e r e l y  damaged by 
e r o s i o n .  

- Only 12% o f  t h e  l a b o r  f o r c e  were employed i n  manu fac tu r ing ,  
a s  compared t o  t h e  n a t i o n a l  a v e r a g e  o f  22%.  

- Almost 8% o f  t h e  p o p u l a t i o n  w e r e  i l l i t e r a t e  and t h e  l a b o r  
f o r c e  was g e n e r a l l y  u n s k i l l e d  o r  s e m i s k i l l e d .  Peop le  
s u f f e r e d  f rom m a l n u t r i t i o n ,  p e l l a g r a  and m a l a r i a .  

- The Tennessee R i v e r ,  t h e  f i f t h  l a r g e s t  i n  t h e  Un i ted  
S t a t e s  by f l ow ,  c a r r i e d  o n l y  32,100,000 t o n  m i l e s  i n  
1933. The huge p o t e n t i a l  f o r  h y d r o e l e c t r i c  power pro-  
d u c t i o n  was p r a c t i c a l l y  unused; t h e  i n s t a l l e d  g e n e r a t i n g  
c a p a c i t y  was l e s s  t h a n  500,000 kW. 

- Frequen t  d e s t r u c t i v e  f l o o d s  were a  d i s a s t e r  f o r  t h e  p e o p l e  
and t h e  r e g i o n  ( t h e  f l o o d  i n  1967 a t  Cha t tanooga ,  Tennessee ,  
caused  damage amount ing t o  a p p r o x i m a t e l y  $500 m i l l i o n ) .  
I n  1933, a l t h o u g h  t h e  r i v e r  p rov ided  t h e  r e g i o n ' s  g r e a t e s t  
o p p o r t u n i t y ,  it was t h e  s c o u r g e  o f  t h e  l a n d .  

The U.S. F e d e r a l  Government had had t h e  Tennessee V a l l e y ' s  
prob lem under  d i s c u s s i o n  s i n c e  1824. A t  t h a t  t i m e ,  it was con- 
s i d e r e d  a s  p a r t  of a  n a t i o n a l  program t o  c o n n e c t  t h e  v a r i o u s  p a r t s  
o f  t h e  c o u n t r y  by r o a d s ,  c a n a l s ,  and r i v e r  c h a n n e l s .  Dur ing t h e  
n i n e t e e n t h  c e n t u r y  some a t t e m p t s  were made and s e v e r a l  c a n a l s  were 
b u i l t  i n  t h e  Muscle S h o a l s  a r e a  i n  Alabama. 

A t  t h e  beg inn ing  o f  t h e  t w e n t i e t h  c e n t u r y ,  when t h e  c o u n t r y ' s  
demand f o r  e l e c t r i c  power was growing r a p i d l y ,  t h e  Tennessee V a l l e y  
was a t t r a c t i v e  a s  a  s o u r c e  o f  power. The p o t e n t i a l  o f  t h e  r i v e r  
was f u l l y  r e c o g n i z e d ,  b u t ,  b e c a m e  o f  d i f f e r i n g  o p i n i o n s  i n  t h e  
U.S. Congress ,  no s e r i o u s  s t e p s  fo rward  i n  t h e  deve lopment  o f  t h e  
r e g i o n  w e r e  p o s s i b l e .  

I n  1916, d u r i n g  World War I ,  it became c r i t i c a l l y  i m p o r t a n t  
t o  b u i l d  up m i l i t a r y  s t r e n g t h .  T h e r e f o r e  Congress  passed  t h e  
N a t i o n a l  Defense Ac t ,  a u t h o r i z i n g  t h e  c o n s t r u c t i o n  of n i t r a t e  
p l a n t s ,  a  p r o c e s s  f o r  which abundant  e l e c t r i c  power was e s s e n t i a l .  
I n  1917, P r e s i d e n t  Wilson chose  t h e  s i t e  a t  Muscle S h o a l s  f o r  two 
n i t r a t e  p l a n t s ,  and a  dam (Wi lson Dam) t o  s u p p l y  t h e  h y d r o e l e c t r i c  
power t o  o p e r a t e  them [ 1  ] . 

Dur ing t-he postwar  p e r i o d  t h e  s t r u g g l e  concern ing  t h e  
Tennessee  River  was resumed a g a i n ,  when t h e  n i t r a t e  p l a n t s  were 
s c h e d u l e d  t o  be s o l d  t o  p r i v a t e  companies.  A p r o g r e s s i v e  Repub- 
l i c a n  f rom Nebraska,  S e n a t o r  George N o r r i s ,  o b j e c t e d  and sponsored  
s e v e r a l  b i l l s  f o r  f e d e r a l  ma in tenance  and deve lopment  o f  n o t  o n l y  
t h e  n i t r a t e  p l a n t s  and Wilson Dam, b u t  o f  t h e  e n t i r e  Tennessee 
R i v e r  V a l l e y .  N e i t h e r  P r e s i d e n t s  Coo l idge  no r  Hoover a c c e p t e d  t h e s e  
p r o p o s a l s  [ 2 ] .  



P r e s i d e n t  F r a n k l i n  D .  Rooseve l t ,  who was e l e c t e d  i n  1933, 
s t r o n g l y  suppor ted  t h e  i d e a  of  an i n c r e a s i n g  r o l e  f o r  F e d e r a l  
Government i n  n a t i o n a l  development.  The i n c r e a s e d  r o l e  of  t h e  
government was a n  i m p o r t a n t  p a r t  o f  t h e  N e w  Deal p o l i c y ,  which 
h e  i n t r o d u c e d  a s  a  s t r a t e g y  f o r  p u l l i n g  t h e  c o u n t r y  o u t  of  i t s  
poor  economic c o n d i t i o n .  H i s  message t o  Congress on A p r i l  1 0 ,  
1933, r a n  a s  f o l l o w s :  

I t  i s  c l e a r  t h a t  t h e  Muscle S h o a l s  development i s  b u t  
a  s m a l l  p a r t  o f  t h e  p o t e n t i a l  p u b l i c  u s e f u l n e s s  o f  t h e  
e n t i r e  Tennessee R ive r .  Such u s e ,  i f  e n v i s i o n e d  i n  
i t s  e n t i r e t y ,  t r a n s c e n d s  m e r e  power development:  i t  
e n t e r s  t h e  wide f i e l d s  of  f l o o d  c o n t r o l ,  s o i l  e r o s i o n ,  
a f f o r e s t a t i o n ,  e l i m i n a t i o n  f rom a g r i c u l t u r a l  u s e  of  
marg ina l  l a n d s ,  and d i s t r i b u t i o n  and d i v e r s i f i c a t i o n  
o f  i n d u s t r y .  I n  s h o r t ,  t h i s  power development o f  war 
d a y s  l e a d s  l o g i c a l l y  t o  n a t i o n a l  p l a n n i n g  f o r  a  com- 
p l e t e  r i v e r  watershed i n v o l v i n g  many s t a t e s  and t h e  
f u t u r e  l i v e s  and w e l f a r e  of  m i l l i o n s .  I t  t o u c h e s  and 
g i v e s  l i f e  t o  a l l  forms o f  human concern .  

I ,  t h e r e f o r e ,  s u g g e s t  t o  t h e  Congress l e g i s l a t i o n  t o  
c r e a t e  a  Tennessee Va l ley  A u t h o r i t y  - a c o r p o r a t i o n  
c l o t h e d  w i t h  t h e  power of government b u t  possessed  of  
t h e  f l e x i b i l i t y  and i n i t i a t i v e  o f  a  p r i v a t e  e n t e r -  
p r i s e . .  . [ 3 ] .  

On May 17 ,  1933 Congress passed  t h e  B i l l .  On May 18 t h e  
Tennessee Va l ley  A u t h o r i t y  A c t  was s i g n e d  by t h e  P r e s i d e n t  and 
made law. The A c t  c r e a t e d  t h e  TVA a s  a  n o n p r o f i t  government c o r -  
p o r a t i o n ,  whose Board o f  D i r e c t o r s  was t o  be g r a n t e d  a  r e a s o n a b l e  
d e g r e e  o f  autonomy i n  t h e  management of i t s  o p e r a t i o n s .  

1 .2 .2  Pr imary  Goals  and O b j e c t i v e s  o f  t h e  TVA 

The TVA A c t  was t h e  document t h a t  d e f i n e d  t h e  p r i n c i p a l  
o b j e c t i v e  f o r  t h e  newly e s t a b l i s h e d  o r g a n i z a t i o n ,  i . e . ,  t h e  d e v e l -  
opment o f  t h e  Tennessee R ive r  and i t s  t r i b u t a r i e s  i n  o r d e r  t o  
improve n a v i g a b i l i t y  and t o  c o n t r o l  f l o o d i n g .  Flood c o n t r o l  would 
be  ach ieved  by t h e  c o n s t r u c t i o n  o f  dams, w a t e r  r e s e r v o i r s ,  and 
c h a n n e l s .  These f a c i l i t i e s  t o g e t h e r  w i t h  t h e  c o n s t r u c t i o n  of  power 
s t a t i o n s ,  power s t r u c t u r e s ,  and t r a n s m i s s i o n  l i n e s  would be used 
t o  a c h i e v e  h y d r o e l e c t r i c  power p r o d u c t i o n .  The development of t h e  
r i v e r  i t s e l f  was expec ted  t o  p r o v i d e  t h e  b a s i s  f o r  a c h i e v i n g :  

( a )  The development o f  a g r i c u l t u r e  i n  t h e  V a l l e y ,  by wa te r  
supp ly  and t h e  a p p l i c a t i o n  of  f e r t i l i z e r s ;  

( b )  The development o f  f e r t i l i z e r  p r o d u c t i o n  i n  t h e  V a l l e y  
t o  supp ly  l o c a l  a g r i c u l t u r a l  needs;  

(c)  R e f o r e s t a t i o n  o f  t h e  V a l l e y  and development of r e c r e a t i o n  
f a c i l i t i e s .  



The combination of these objectives makes it clear that from 
the beginning the overall goal of the Tennessee Valley Authority 
was the unified, multiobjective development of the Tennessee River 
Valley. 

We will consider the implementation of TVA objectives during 
the 40-year period of its existence within the political, social, 
and economic framework of the national and the local administra- 
tion. The interests of these administrations often act as power- 
ful constraints on original TVA goals. As a consequence these 
goals are often modified or changed. However the most natural 
reason for a change in goals arises after their complete or par- 
tial fulfillment. 

The major factors that have influenced TVA development are: 

(a) Interrelations with states, cities, and country authori- 
ties, private enterprises, and with the population of 
the region: 

- Ownership of the land caused conflicts with local 
authorities and private landowners with respect to 
the location of dams, power plants, and enterprises. 

- Problems of environmental pollution required negotia- 
tion with both the Federal Environmental Protection 
Agency, local pollution control organizations, and 
"environmentalists" in relation to the location of 
chemical enterprises, coal and nuclear power stations, 
and strip mines. 

- Conflicts with TVA energy consumers arose frequently 
regarding both the distribution and price of elec- 
tricity. Consumers include the Tennessee Valley 
Industrial Council, private companies, and private 
households. 

(b) Political, economic, and social life within the nation: 

- The economic crisis of the 1930s, which provided the 
impetus leading to the creation of the TVA; 

- Participation in World War 11, which greatly increased 
the need for electric power; 

- Rapid postwar economic development, which stimulated 
demand for greater power production by the TVA; 

- National trends in environmental control in the 1960s, 
which initiated the changes in TVA production facili- 
ties, and also strengthened trends within the TVA to 
develop recreation, demonstration and conservation 
facilities: 



- P r e s e n t  e n e r g y  cr is is ,  wh ich  c a u s e d  t h e  TVA t o  g r e a t l y  
i n c r e a s e  t h e  e n e r g y  p r o d u c t i o n  and  t o  s e a r c h  f o r  new 
e n e r g y  o p t i o n s .  

Look ing  a t  t h e  TVA's h i s t o r y ,  o n e  c a n  r o u g h l y  d i v i d e  it i n t o  
f o u r  p e r i o d s  d u r i n g  wh i ch  s u b s t a n t i a l  c h a n g e s  o c c u r r e d .  They w i l l  
b e  a n a l y z e d  i n  t h e  f o l l o w i n g  s e c t i o n s .  

1 . 2 . 3  H a r n e s s i n g  t h e  T e n n e s s e e  R i v e r ,  1930s  t o  1940s  [ I ]  

The  p e r i o d  o f  t h e  1930s  was c h a r a c t e r i z e d  by  i n t e n s i v e  con-  
s t r u c t i o n  o f  s t o r a g e  r e s e r v o i r s ,  c h a n n e l s ,  m a j o r  dams,  etc.  The 
f i v e  l a r g e s t  dams ( N o r r i s  Whee le r ,  P i c k w i c k  L a n d i n g ,  G u n t e r s v i l l e ,  
Ch i ckamau ja ,  a n d  K iwassee )  we re  b u i l t  a t  t h a t  t i m e .  The c o n s t r u c -  
t i o n  of  m u l t i p u r p o s e  dams p e r m i t t e d ,  i n  a n  i n t e g r a t e d  way, t h e  
f u l f i l l m e n t  o f  t h e  t h r e e  main o b j e c t i v e s ,  n a v i g a t i o n ,  f l o o d  con-  
t r o l ,  a n d  h y d r o e l e c t r i c  power p r o d u c t i o n .  

I n  a d d i t i o n  t o  r i v e r  c h a n n e l  c o n t r o l  and  t h e  p r o d u c t i o n  o f  
h y d r o e l e c t r i c  power,  emphas i s  was  p l a c e d  on  w a t e r  c o n t r o l  o n  t h e  
l a n d  t o  f a c i l i t a t e  t h e  d e v e l o p m e n t  o f  a g r i c u l t u r e  a n d  r e f o r e s t a -  
t i o n .  

The e x i s t e n c e  o f  r e l a t i v e l y  c h e a p  electr ic  power e n c o u r a g e d  
i n d u s t r i a l  d e v e l o p m e n t ,  i n  p a r t i c u l a r  f e r t i l i z e r  p r o d u c t i o n .  I n  
1934,  t h e  Musc le  S h o a l s  m u n i t i o n s  complex  s t a r t e d  work o n  phos-  
p h o r u s  a n d  ammonia f e r t i l i z e r s ,  r e a c h i n g  a n  a n n u a l  p r o d u c t i o n  o f  
36 ,000  t o n s  o f  p h o s p h o r u s  and  75 ,000 t o n s  o f  ammonia. Guided by  
TVA r e p r e s e n t a t i v e s ,  f a r m e r s  o f  t h e  V a l l e y  began  t o  u s e  p h o s p h a t e  
a n d  l i m e  o n  t h e i r  l a n d  and  s t a r t e d  t o  f i g h t  s u c c e s s f u l l y  a g a i n s t  
s o i l  e r o s i o n  a n d  d e p l e t i o n .  

The i n t e g r a t e d  c o n t r o l  o f  t h e  r i v e r  s y s t e m  c o n t r i b u t e d  t o  
t h e  s u c c e s s  c f  m e a s u r e s  t a k e n  a g a i n s t  m a l a r i a ,  and  made p o s s i b l e  
t h e  c o n s t r u c t i o n  o f  r e c r e a t i o n a l  f a c i l i t i e s  and  a r t i f i c i a l  l a k e s .  

I n  t h e  1930s  t h e  TVA's a c t i v i t i e s  we re  a imed a t  t h e  f u l f i l l -  
ment  o f  i t s  main g o a l - - t h e  u n i f i e d  deve lopmen t  o f  r e g i o n a l  re- 
s o u r c e s .  The f ramework  f o r  t h i s  was e s t a b l i s h e d  w i t h  t h e  c r e a t i o n  
o f  t h e  w a t e r  c o n t r o l  sys tem.  T a b l e  1 . 1 ,  wh ich  i s  b a s e d  on  t h e  
TVA o r g a n i z a t i o n  c h a r t  f o r  1937,  may s e r v e  a s  a n  i l l u s t r a t i o n .  

The 1940s  may b e  c h a r a c t e r i z e d  a s  a  p e r i o d  o f  i n t e n s i v e  hydro-  
e l e c t r i c i t y  p r o d u c t i o n  d e v e l o p m e n t .  U S  p a r t i c i p a t i o n  i n  World 
War I1 g r e a t l y  i n c r e a s e d  power demand. The TVA's g roundwork  i n  
r e s o u r c e  d e v e l o p m e n t  and  o r g a n i z a t i o n  a l l o w e d  f o r  a  r a p i d  s h i f t  
t o  power p r o d u c t i o n .  By mid 1942,  12  dams and  a  s t e a m  p l a n t  w e r e  
u n d e r  c o n s t r u c t i o n ;  by  1945 power g e n e r a t i o n  amounted t o  n e a r l y  
1 2  b i l l i o n  kwh, a  s i x f o l d  i n c r e a s e  o n  t h e  1939 t o t a l .  Owing t o  
i n c r e a s e d  p o s t w a r  demand f o r  power a n d  r a p i d  n a t i o n a l  economic  
d e v e l o p m e n t ,  power p r o d u c t i o n  rema ined  o n e  o f  t h e  ma in  TVA o b j e c -  
t i v e s .  



Tab le  1.1.  TVA o r g a n i z a t i o n  u n i t s ,  1937. 

Source:  [4 ]  

I n  o r d e r  t o  d e s c r i b e  t h e  d i s t r i b u t i o n  o f  p r i o r i t i e s  among 
TVA o b j e c t i v e s ,  t h e  a l l o c a t i o n  o f  expenses  ( b o t h  o p e r a t i n g  and 
c o n s t r u c t i o n )  h a s  been observed between s e l e c t e d  i t e m s  of  t h e  
TVA budget  t h a t  rough ly  r e f l e c t  t h e  r e a l  s i t u a t i o n . *  For  1947, 
expenses  were a p p o r t i o n e d  a s  shown i n  F i g u r e  1 .2 .  

DIVISIONS 

Water Con t ro l  i n  t h e  
River Channel 

U t i l i z a t i o n  of  
Hyd roe lec t r i c  
Power 

Water Con t ro l  
on t h e  Land 

The p r i o r i t y  g i v e n  t o  power p r o d u c t i o n  is obvious--an a l l o -  
c a t i o n  of 57.8% of  t h e  t o t a l  expenses  ($44  m i l l i o n ) .  The remain ing 
sum was d i s t r i b u t e d  a lmos t  e q u a l l y  between f l o o d  c o n t r o l  and 
n a v i g a t i o n ,  and chemica l  p r o d u c t i o n  (approx imate ly  3 % ) .  

DEPARTMENTS 

Water Con t ro l  P lann ing  

Design 

Cons t ruc t  i on  

Power P lann ing  

Opera t i ons  

A g r i c u l t u r a l  Re la t i ons  

F o r e s t r y  R e l a t i o n s  

Chemical Eng ineer ing  

Although power p r o d u c t i o n  consumed more t h a n  one h a l f  o f  TVA 
expenses ,  t h i s  a c t i v i t y  can  be c o n s i d e r e d  m u l t i o b j e c t i v e ,  s i n c e  
t h e  money s p e n t ,  f o r  example, on a g r i c u l t u r a l  and chemica l  d e v e l -  
opment i n  1947 t o t a l l e d  $6 .5  m i l l i o n .  The heavy emphas is  on e l e c -  
t r i c  power p r o d u c t i o n  d u r i n g  t h e  war and postwar  p e r i o d  r e f l e c t e d  
t h e  governmenta l  n a t u r e  of t h e  o r g a n i z a t i o n .  

The i n c r e a s i n g  r o l e  o f  power p r o d u c t i o n  l e d  t o  t h e  fo rmat ion  
of  a  s e p a r a t e  O f f i c e  o f  Power, i n c l u d i n g  d i v i s i o n s  f o r  power u s e ,  
o p e r a t i o n s ,  e n g i n e e r i n g ,  and c o n s t r u c t i o n  (Tab le  1 . 2 ) .  

*Th is  seems t o  be  j u s t i f i e d  because  any o r g a n i z a t i o n  s t r e s s e s  t h e  
impor tance o f  a  g i ven  i t e m  on c o n s i d e r i n g  t h e  a l l o c a t i o n  of i ts  
budge t .  The a l l o c a t i o n  of money is t h e  means f o r  a l l o c a t i n g  
p r i o r i t i e s  among t h e  o b j e c t i v e s  o f  a n  o r g a n i z a t i o n ,  b u t  budget  
documents a r e  o f t e n  i n a d e q u a t e  r e p r e s e n t a t i o n s  of main f i e l d s  of 
o r g a n i z a t i o n a l  a c t i v i t i e s .  



Power 11 b 5 7 . 8  

Flood Control 1 3 . 2  

Navigation 1 13.8 

Agriculture 7 5.4 

Chemical 1 3.1 

Ind. Developmt. 0 0 . 4  

Forestry 1 12.0 

Environment 0 0.12 

Recreation 1 4 . 5  
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F i g u r e  1 . 2 .  TVA b u d g e t  a l l o c a t i o n s ,  1947 ( 5  o f  t o t a l  b u d g e t ) .  
F i g u r e s  g i v e n  i n  t h i s  and  f o l l o w i n g  d i a g r a m s  d o  
n o t  t o t a l  100%.  The d i f f e r e n c e  i n d i c a t e s  e x p e n s e s  
f o r  some n o n - c o n t i n u i n g  p r o g r a m s ,  e . g . ,  d e f e n s e ,  
wh i ch  we d o  n o t  c o n s i d e r  i n  t h i s  c h a p t e r .  I n  a d d i -  
t i o n ,  f i g u r e s  a r e  b a s e d  on  a v a i l a b l e  d a t a ,  wh ich  i n  
most  c a s e s  we re  i n c o m p l e t e ;  however  t h e r e  a r e  i n -  
s t a n c e s  whe re  i n c o m p l e t e  d a t a  r e q u i r e d  p e r c e n t a g e  
c a l c u l a t i o n s  b a s e d  o n  t o t a l  a v a i l a b l e  d a t a .  F o r  
d e t a i l s  p l e a s e  r e f e r  t o  Append ix  2 .  

S o u r c e :  [ 5 ]  . 

1 . 2 . 4  Development  o f  t h e  TVA i n  t h e  1950s  -- 

Dur ing  t h i s  p e r i o d  t h e  TVA a c h i e v e d  one  o f  i t s  main o b j e c -  
t i v e s - - i n t e g r a t e d  c o n t r o l  o f  t h e  r i v e r  s y s t e m .  

( a )  By 1952,  TVA dams had c r e a t e d  a n  unb roken  c h a i n  o f  l a k e s ,  
wh i ch  fo rmed a n  unb roken  c h a n n e l  o n  t h e  main r i v e r  
650 m i l e s  l o n g .  T h i s  i n  t u r n ,  p e r m i t t e d  r a p i d  economic  
deve lopmen t  o f  t h e  r e g i o n .  I n  t h e  1950s  p r i v a t e  i n d u s t r y  
i n v e s t e d  $669 m i l l i o n  i n  more t h a n  a  hund red  w a t e r f r o n t  
p l a n t s  and  i n  e x p a n s i o n  [ 6 ] .  

( b )  Having b u i l t  20 m a j o r  dams by 1958,  t h e  TVA a c h i e v e d  
a l m o s t  t o t a l  f l o o d  c o n t r o l  (by  1975 t h e  TVA had c o n s t r u c t e d  
23 m a j o r  d a m s ) .  



T a b l e  1 . 2 .  TVA o r g a n i z a t i o n  u n i t s ,  1 9 4 7 .  

Source: [5]. 
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*In Table 1.2 Offices are analogous to Divisions in Table 1.1, and Divisions 
are analogous to Departments in Table 1.1. 

( c )  S i n c e  m o s t  o f  t h e  dam c o n s t r u c t i o n  o n  t h e  r i v e r  was  com- 
p l e t e d ,  t h e r e  w e r e  n o  m o r e  r e s o u r c e s  f o r  p r o d u c i n g  h y d r o -  
e lec t r ic  power .  T h e r e f o r e ,  we may a s s u m e  t h a t  t h e  
p r i m a r y  o b j e c t i v e  o f  h y d r o e l e c t r i c  power  p r o d u c t i o n  h a d  
b e e n  a c h i e v e d .  However ,  t h e  i n c r e a s i n g  p o s t w a r  power  
demand f o r c e d  t h e  TVA t o  a l t e r  i t s  p o l i c y .  As c h e a p  c o a l  
was  a v a i l a b l e  t h e y  b e g a n  t h e  c o n s t r u c t i o n  o f  s t e a m  p l a n t s .  
Of t h e  1 4  s t e a m  p l a n t s  t h a t  t h e  TVA h a s  a t  p r e s e n t ,  11 
w e r e  b u i l t  d u r i n g  t h i s  p e r i o d .  The a l l o c a t i o n  o f  p r i o r -  
i t i es  w i t h i n  t h e  TVA f o r  o p e r a t i n g  a n d  c o n s t r u c t i o n  
e x p e n s e s  f o r  1 9 5 3  is  shown i n  F i g u r e  1 . 3 .  

A l t h o u g h  i n v e s t m e n t  i n  r e f o r e s t a t i o n  was  a l s o  s l i g h t l y  r e d u c e d  
i n  1 9 5 3 ,  it was s t i l l  s u b s t a n t i a l  ( $ 6 4 0 , 0 0 0 ) .  The a t t e n t i o n  g i v e n  
t o  t h i s  p r o b l e m  d u r i n g  p r e v i o u s  y e a r s  made it p o s s i b l e  t o  s e c u r e  
a n  8 %  i n c r e a s e  i n  g r o w i n g  s t o c k  d u r i n g  t h e  1 9 5 0 s .  The  f o r e s t r y  
i n d u s t r y  i n  t h e  r e g i o n  had  a c h i e v e d  a n  a n n u a l  p r o d u c t  v a l u e  o f  
h a l f  a b i l l i o n  d o l l a r s .  

I n v e s t m e n t s  i n  e n v i r o n m e n t a l  p r o t e c t i o n  i n c r e a s e d  f r o m  
$ 9 0 , 0 0 0  i n  1947  t o  $ 1 5 0 , 0 0 0  i n  1 9 5 3 .  T h i s  r e f l e c t e d  i n c r e a s e d  
demands  f o r  p o l l u t i o n  c o n t r o l  i n  c o a l  s t e a m  p l a n t s .  



Flood Control ( 0.6 

Navigation 0.7 

Agriculture 1 0.07 

Chemical 0.5 

Ind. Developmt. 1 0.01 

Forestry 00.17 

Environment 1 0.04 

Recreation 1 0.04 

Figure 1.3. TVA budget allocations, 1953 
( X  of total budget). 

Source: 171. 

The organization structure in 1953 is shown in Table 1.3. 

There has been a Division of Water Control Planning within 
the Office of Engineering for some time. The appearance of the 
Office of Chemical Engineering demonstrates the increasing atten- 
tion given by the TVA Board to the changing production facilities 
for the new types of fertilizers. 

1.2.5 Development of the TVA in the 1960s 

The beginning of this period was followed by a continuous 
growth of power generating facilities. Power expenses reached 
94.3% of the total TVA budget in 1960 ($308,100,000); one half 
of which was spent on the construction of generators. This has 
mainly been due to the rapid growth in the construction of thermal 
power stations. This situation is illustrated in Figure 1.4. 

In the years that followed there were substantial increases 
in the TVA's budget (from $226.7 million in 1960 to $579.8 million 
in 1964). One of the reasons for this was the heavy investment 
in the construction of a large recreation center in western 



Table 1 .3 .  TVA organization units, 1 9 5 3 .  

source: [71. 

SEPARATE DIVISIONS 

-. 

, 

Relations 

Kentucky. The construction started in 1 9 6 4  and was finished 
in 1 9 7 0 ,  the area being called "Land Between the Lakes" [ 8 ] .  

OFFICES 

Engineering 

Although accomplished with relatively small investment the 
development of this area was a key activity. Land conservation 
and education, and the development of recreational areas, became 
one of che major TVA goals. 

DIVISIONS 

Water Control PLanning 

Figure 1 . 5  illustrates TVA priorities for the year 1 9 6 4 .  

The reduction in the allocation for power from 9 4 . 3 %  in 1 9 6 0  
to 8 3 . 3 %  in 1 9 6 4  is mainly due to the increasing investment in 
recreational facilities, the construction of chemical plants pro- 
ducing new types of fertilizers (from $ 0 . 8  million to $ 8 . 6  million), 
and the building of additional multipurpose minor dams on the 
Tennessee River tributaries to improve navigation facilities 
(Appendix 2) . 

Design 

Construction C' Power Power Utilization 

Chemical 
Engineering 

Power Supply 

Power Operations 

Power--Engineering and 
Construction 

Chemical Development 

Chemical Operat ions 



F i g u r e  1 . 4 .  TVA t h e r m a l  and  h y d r o e l e c t r i c  power d e v e l o p m e n t  
1934-1973 ( o u t p u t  by 1 0 3  megawatts--MW). 

S o u r c e :  [ 9 ] .  

As T a b l e  1 . 4  i n d i c a t e s ,  t h e  o r g a n i z a t i o n  s t r u c t u r e  con formed 
t o  t h e  d e s c r i b e d  o b j e c t i v e s .  P rob lems  o f  w a t e r  c o n t r o l  p l a n n i n g  
have  been  s e p a r a t e d  f rom t h e  O f f i c e  o f  E n g i n e e r i n g  D e s i g n  a n d  
C o n s t r u c t i o n .  Aga in ,  t h e  e x p a n s i o n  o f  t h e  O f f i c e  o f  Power is 
e v i d e n t .  P rob lems  o f  a g r i c u l t u r a l  and  c h e m i c a l  d e v e l o p m e n t  have  
b e e n  u n i t e d  u n d e r  t h e  O f f i c e  o f  A g r i c u l t u r a l  and  Chemica l  Deve l -  
opment .  The D i v i s i o n  o f  F o r e s t r y  Deve lopment  h a s  been  k e p t  
s e p a r a t e  [ l o ] .  

1 . 2 . 6  Deve lopment  o f  t h e  TVA i n  t h e  1970s  

L e t  u s  a s s e s s  t h e  p r e s e n t  s i t u a t i o n  and  t r y  t o  g i v e  a n  e v a l u -  
a t i o n  o f  how p r e v i o u s l y  s t a t e d  TVA g o a l s  and  o b j e c t i v e s  h a v e  been  
a c h i e v e d  a n d  i n  wha t  d i r e c t i o n  t h e  TVA now moves.  

I f  o n e  l o o k s  a t  t h e  b u d g e t  a l l o c a t i o n  f o r  1973 ( F i g u r e  1 . 6 )  
i t  i s  o b v i o u s  t h a t  power p r o d u c t i o n  is  t h e  h i g h e s t  p r i o r i t y .  T h i s  
94 .4% r e p r e s e n t s  $1897.4  m i l l i o n  [ I l l .  

By J u n e  1974,  t h e  TVA power s y s t e m  a c h i e v e d  a  t o t a l  g e n e r a t i n g  
c a p a c i t y  o f  23 ,319 ,030  kW. I n  o r d e r  t o  mee t  p r o j e c t e d  i n c r e a s e s  
i n  t h e  r e g i o n ' s  e lec t r i c  power r e q u i r e m e n t s  d u r i n g  t h e  n e x t  f cw 



Power I ,/A 83.3 

F I O O ~  Control ( 0.6 

Navigation 1 2 . 4  

Agriculture 0.5 

Chemical -2.5 

Ind. ~evelopmt. 0.5 

Forestry 0 0.1 5 

Environment 1 0.01 

Recreation 1 0.69 

F i g u r e  1 . 5 .  TVA budge t  a l l o c a t i o n s ,  1964  
( X  of t o t a l  budge t )  . 

Source:  [ l o ] .  

y e a r s ,  t h e  TVA i s  p l a n n i n g  t o  i n c r e a s e  power p r o d u c t i o n  c o n s i d e r -  
a b l y ,  m o s t l y  th rough  t h e  c o n s t r u c t i o n  of  n u c l e a r  power p l a n t s .  
F i v e  n u c l e a r  p l a n t s  a r e  schedu led  f o r  o p e r a t i o n  on t h e  TVA system 
a t  i n t e r v a l s  o v e r  t h e  nex t  e i g h t  y e a r s ,  t h r e e  of them a r e  under 
c o n s t r u c t i o n  now and major equipment and f u e l  is on o r d e r  f o r  t h e  
o t h e r  two. 

I n  1 9 8 4  t h e  p lanned p r o p o r t i o n  of  n u c l e a r  power c a p a c i t y  w i l l  
be 7 5 %  of t h e  t o t a l  g e n e r a t i n g  c a p a c i t y  of  t h e  svs tem.  The p lanned 
i n c r e a s e  i s  prompted by growing demands f o r  f u e l .  S i n c e  t h e  a v a i l -  
a b i l i t y  of  uranium 2 3 5  i s  l i m i t e d ,  t h e  TVA, i n  c o l l a b o r a t i o n  w i t h  
t h e  U.S. Atomic Energy Commission and o t h e r  o r g a n i z a t i o n s ,  is 
p l a n n i n g  t o  b u i l d  t h e  power p l a n t ,  u s i n g  t h e  b r e e d e r  c o n c e p t ,  on 
t h e  C l i n c h  R ive r  a t  Oak Ridge, Tennessee.  The e s t i m a t e d  c o s t  of 
t h e  whole p r o j e c t  i s  abou t  $ 1  b i l l i o n  and t h e  TVA inves tmen t  w i l l  
be $ 2 2  m i l l i o n .  

The i n c r e a s i n g  need f o r  f u e l  f o r c e s  t h e  TVA t o  l ook  f o r  
o t h e r  o p t i o n s .  Because of  d r a s t i c a l l y  reduced s o u r c e s  of  o i l  and 
g a s ,  it h a s  a c q u i r e d  t h e  c o a l  mining r i g h t s  w i t h i n  t h e  r e g i o n  f o r  
1 3 0 , 1 0 2  a c r e s .  

Bear ing i n  mind t h e  p r e s e n t  budget  a l l o c a t i o n ,  t h e  above men- 
t i o n e d  f i g u r e s  and t h e  f a c t  t h a t  t h e  TVA i s  i n c r e a s i n g  power s a l e s  



T a b l e  1 . 4 .  TVA o r g a n i z a t i o n  u n i t s ,  1966 .  

SEPARATE DIVISIONS 

OFF ICES 

E n g i n e e r i n g  Design 
and  C o n s t r u c t i o n  

Power 

A g r i c u l t u r a l  and  
Chemical  
Development 

n o t  o n l y  t o  d o m e s t i c  u s e r s  b u t  a lso  t o  o r g a n i z a t i o n s  o u t s i d e  t h e  
r e g i o n  ( i t  s u p p l i e s  a n  area h a v i n g  6  m i l l i o n  i n h a b i t a n t s ) ,  it 
may b e  c o n c l u d e d  t h a t  t h e  TVA i s  becoming  a l a r g e  g o v e r n m e n t a l  
power  p r o d u c i n g  a n d  s u p p l y i n g  o r g a n i z a t i o n .  The o r g a n i z a t i o n  
s t r u c t u r e  i n  1 9 7 4 ,  shown i n  T a b l e  1 . 5 ,  r e f l e c t s  t h e  g e n e r a l  
d e v e l o p m e n t  t r e n d s  o f  t h e  TVA. The O f f i c e  o f  Power  is  b e i n g  
e n l a r g e d  a g a i n  a t  t h e  e x p e n s e  o f  t h e  D i v i s i o n  o f  R e s o u r c e  P l a n n i n g ,  
a n d  t h e  D i v i s i o n  o f  P l a n n i n g  a n d  E n g i n e e r i n g  i s  b e i n g  t r a n s f o r m e d  
i n t o  t h e  T r a n s m i s s i o n  P l a n n i n g  a n d  E n g i n e e r i n g  D i v i s i o n .  A s e p -  
a r a t e  D i v i s i o n  o f  E n v i r o n m e n t a l  P l a n n i n g  h a s  b e e n  c r e a t e d .  

DIVISIONS 

E n g i n e e r i n g  Des ign  
C o n s t r u c t i o n  

P l a n n i n g  and E n g i n e e r i n g  

Marke t ing  

P r o d u c t i o n  

System O p e r a t i o n s  

C o n s t r u c t i o n  

A g r i c u l t u r a l  Development 

Chemical  Development 
- 

Chemical  O p e r a t i o n s  

1 . 2 . 7  Summary a n d  Compa r i son  o f  t h e  D i f f e r e n t  P e r i o d s  o f  TVA 
Deve lopmen t  

The p r e c e d i n g  a n a l y s i s  o f  TVA g o a l s  a n d  o b j e c t i v e s ,  a n d  t h e  
a l l o c a t i o n  o f  p r i o r i t i e s  i n  p a r t i c u l a r ,  h a v e  b e e n  b a s e d  o n  t h e  
a l l o c a t i o n  o f  t h e  TVA b u d g e t  among i t e m s  t h a t  w e r e  p resumed  t o  
h a v e  ma tched  s p e c i f i c  o b j e c t i v e s .  U s i n g  t h e  b u d q e t  a l l o c a t i o n  
a l s o  a s  a  b a s i s  f o r  c o m p a r i s o n ,  we o b t a i n  t h e  f o l l o w i n g  r e s u l t s :  



Power 11 / 1 9 4 . 4  

Flood Control 0 0.27 

Navigation 1 0 . 5 5  

Agriculture 10.07 

Chemical 0 0 . 9 1  

Ind. ~evelopmt. 0 0.27 

Forestry (0.06 

Environment 0 0.24 

Recreation 1 0 . 2 3  

F i g u r e  1 .6 .  TVA b u d g e t  a l l o c a t i o n s ,  1973.  

S o u r c e  : [ 1  1  I . 

s i n c e  1947,  t h e  s h a r e  o f  power i n  t h e  t o t a l  b u d g e t  h a s  c o n t i n u o u s l y  
i n c r e a s e d ,  e x c e p t  f o r  a  p e r i o d  d u r i n g  t h e  1960s  when l a r g e  sums 
were a l l o t t e d  t o  t h e  deve lopmen t  o f  t h e  "Land Between t h e  Lakes"  
and f e r t i l i z e r  p r o d u c i n g  p l a n t s  ( F i g u r e  1 . 7 )  . Whi le  t h e  p r o p o r -  
t i o n  o f  e x p e n s e s  a l l o t t e d  t o  o t h e r  TVA p r o j e c t s  d e c r e a s e d ,  t o t a l  
d o l l a r s  a l l o c a t e d  f o r  t h e s e  o t h e r  p r o j e c t s  were i n c r e a s i n q  (F ig -  
u r e  1 . 8 ) .  F o r  example ,  i n v e s t m e n t s  i n  r e f o r e s t a t i o n ,  and e n v i r o n -  
m e n t a l  and r e c r e a t i o n  p r o j e c t s  i n c r e a s e d  c o n t i n u o u s l y  and s u b s t a n -  
t i a l l y  d u r i n g  t h e  same p e r i o d .  

W i t h i n  t h e  f ramework o f  t h i s  deve lopmen t  many c h a n g e s  have  
o c c u r r e d  i n  t h e  o r i g i n a l l y  s t a t e d ,  p r i m a r y  o b j e c t i v e s  f rom 1933 
u n t i l  t h e  p r e s e n t .  The m a j o r  c h a r a c t e r i s t i c s  o f  t h i s  change  i n  
g o a l s  o v e r  t i m e  a r e :  

( a )  E s t a b l i s h e d  i n  1933 w i t h  t h e  o v e r a l l  g o a l  o f  u n i f i e d  
deve lonmen t  o f  t h e  r e g i o n ,  t h e  TVA r e f l e c t e d  t h e  p r e s s i n g  
need a t  t h a t  t i m e  f o r  r a p i d  economic and s o c i a l  i nnova -  
t i o n s  i n  t h e  V a l l e y .  The h i g h  p r i o r i t y  g i v e n  t o  t h e  
deve lopmen t  o f  t h e  r i v e r  made it p o s s i b l e  t o  s e c u r e  p r o -  
t e c t i o n  f r om d e s t r u c t i v e  f l o o d s ,  d e v e l o p  n a v i q a t i o n  and 
power ~ r o d u c t i o n .  T h i s  p r o v i d e d  t h e  b a s i s  f o r  i n d u s t r i a l  
and a g r i c u l t u r a l  d e v e l o p m e n t ,  r e f o r e s t a t i o n ,  deve lopmen t  



Table 1 . 5 .  TVA organization structure, 1 9 7 4 .  

source: [12] . 

SEPARATE DIVISIONS 

OFFICES 

Engineering Design and 
Construction 

Power 

Agricultural and 
Chemical Development 

I Environmental Planning i 

DIVISIONS 

Engineering Design 

Construction 

Resource Planning 

Transmission Planning and 
Engineering 

Construction 

System Operations 

Marketing 

Agricultural Development 

Chemical Development 

Chemical Operations 

I Water Control Planning 1 
Navigation Development 

Regional Studies 

Forestry, Fisheries, and Wildlife 
Development, "Land Between the 

Lakes" 

of recreational areas and improved social conditions. In this 
sense the TVA, having started from the development of the river, 
which might be called the core of valley development, contributed 
greatly to the achievement of the overall goal. 

(b) Having fulfilled its function as a governmental organiza- 
tion and having shifted its policy in 1 9 4 1  to the produc- 
tion of electricity, the TVA received larqer appropriations 
from Congress and managed to increase the ~roduction of 
electricity and also, at its exoense, to harness the river. 



1 Power Generation 
2 Flood Control 
3 Navigation 
4 Chemical and Agri. 
5 Env., For. and Rec. 

F i g u r e  1 .7 .  S h a r e  o f  TVA e x p e n s e s  ( o p e r a t i n g  and 
c o n s t r u c t i o n )  f o r  s e l e c t e d  purDoses  
1947-1973 ( X  o f  t o t a l  b u d g e t ) .  

S o u r c e :  Compi led f rom [ 4 , 5 , 7 , 1 0 , 1 1 , 1 2 1 .  



$1 897 
Million 

1 Power Generation 
2 Flood Control 
3 Navigation 
4 Chemical and Agri. 
5 Env., For. and Rec. 

Figure 1.8. Allocation of TVA expenses ( o ~ e r a t i o n  and 
construction) for selected items (in 
dollars) 1947-1973. 

Source: Compiled from [4,5,7,10,11,121. 



T h i s  was t h e  f i r s t  s t e p ,  wh ich  l e d  t o  t h e  dependence  
o f  o t h e r  TVA o b j e c t i v e s  on  power p r o d u c t i o n .  

( c )  The o b j e c t i v e s  o f  f l o o d  c o n t r o l  and  n a v i g a t i o n  were  
m a i n l y  a c h i e v e d  i n  t h e  1950s .  The i n t e g r a t e d  r i v e r  con-  
t r o l  sys tem t h a t  a l r e a d y  e x i s t e d  worked s a t i s f a c t o r i l y  
a n d  r e q u i r e d  a t t e n t i o n  o n l y  f o r  t h e  s o l u t i o n  o f  some 
l o c a l  p rob lems .  The T e n n e s s e e  R i v e r  a s  a  c o r e  o f  r e g i o n -  
a l  deve lopmen t  no  l o n g e r  p l a y e d  t h e  p r i n c i p a l  r o l e .  Bu t  
a t  t h a t  t i m e  t h e  TVA s t i l l  p o s s e s s e d  a  v e r y  i m p o r t a n t  
t o o l  f o r  r e g i o n a l  deve lopment - -cheap e l e c t r i c i t y  i n  com- 
b i n a t i o n  w i t h  a  wa te rways  ne twork  a n d  r e c r e a t i o n  f a c i l i -  
t i es .  T h i s  a t t r a c t e d  p r i v a t e  i n d u s t r y  t o  t h e  r e g i o n ,  
r e s u l t i n g  i n  p o p u l a t i o n  i m m i g r a t i o n  and  t h e  g row th  o f  
new c i t i e s ,  e tc .  T h i s  l e d  t o  t h e  economic  deve lopmen t  
o f  t h e  r e g i o n .  

( d )  I n  t h e  1960s  t h e r e  was a n  i n c r e a s i n g  demand f o r  e lec t r i c -  
i t y .  A s  t h e  r e g i o n  a f f o r d e d  l a r g e  r e s e r v e s  o f  c h e a p  c o a l ,  
t h e  TVA s w i t c h e d  i t s  p o l i c y  t o  t h e  c o n s t r u c t i o n  o f  c o a l  
(and l a t e r  n u c l e a r )  power p l a n t s .  P r o d u c t i o n  c o s t s  were 
low,  r e v e n u e s  were  l a r g e ,  and i n  1960 t h e  TVA was a l l o w e d  
t o  t r e a t  i t s  power o p e r a t i o n s  a s  a  s e p a r a t e  e n t i t y .  
From t h i s  t i m e ,  power was c o n s i d e r e d  a s  a  r e v e n u e  p r o -  
d u c i n g  b r a n c h  w i t h  e x c e s s  f u n d s  r e i n v e s t e d  i n  power o p e r a -  
t i o n s  o r  d i s t r i b u t e d  t o  o t h e r  d i v i s i o n s .  

(e )  S i n c e  it had e x c e l l e n t  r e s e a r c h  f a c i l i t i e s ,  t h e  TVA 
i n v e s t e d  money i n  t h e  p i l o t  p r o d u c t i o n  o f  f e r t i l i z e r s ,  
s e l l i n g  them t o  t h e  f a r m e r s  a t  a  s p e c i a l  low p r i c e .  The 
p u r p o s e - - d e m o n s t r a t i o n  a c t i v i t y  and  making a g r i c u l t u r e  
more p r o f i t a b l e - - w a s  a n  i m p o r t a n t  f a c t o r  i n  r e g i o n a l  
deve lopmen t .  The TVA a l s o  i n v e s t e d  money i n  r e c r e a t i o n  
f a c i l i t i e s ,  r e f o r e s t a t i o n ,  w i l d l i f e ,  and  f i s h e r i e s  t o  
improve e n v i r o n m e n t a l  c o n d i t i o n s  f o r  r e s i d e n t s  and t o  
e d u c a t e  them i n  n a t u r e  c o n s e r v a t i o n .  

A n o t h e r  i m p o r t a n t  TVA a c t i v i t y  a imed a t  a  u n i f i e d  deve lopmen t  
p r o c e s s - - t h e  deve lopmen t  o f  t r i b u t a r y  a r e a s - - i s  c o n s i d e r e d  i n  
s e c t i o n  1 . 3 . 4  o f  t h i s  c h a p t e r .  

The TVA c a n  no  l o n g e r  p l a y  t h e  key  r o l e  i n  t h e  management o f  
r e g i o n a l  economic  deve lopmen t .  Today t h e r e  a r e  many d i f f e r e n t  
ways o f  i n f l u e n c i n g  t h i s  deve lopmen t  t h a t  a r e  o u t s i d e  TVA c o n t r o l ,  
f o r  examp le ,  s t a t e  t a x a t i o n  p o l i c y ,  c r e d i t  p o l i c y  o f  t h e  b a n k s ,  
l o c a t i o n  o f  i n d u s t r i a l  e n t e r p r i s e s .  The mos t  p r o f i t a b l e  b r a n c h e s  
o f  i n d u s t r y ,  s u c h  a s  l i g h t  i n d u s t r y  and  mach ine  b u i l d i n g ,  a r e  n o t  
a  p a r t  o f  t h e  TVA and TVA r e l a t i o n s  w i t h  t h e  banks  a r e  weak. 



1 . 3  COMPLEX REGIONAL PLANNING AND MANAGEMENT--GENERAL 
REQUIREMENTS AND ACHIEVEMENTS OF THE TVA 

1.3 .1  Systems Approach t o  Regiona l  Management Complexi ty 

The forms and methods of management of a  s o c i a l  o r  economic 
system a r e  a lways l a r g e l y  de te rm ined  by t h e  g o a l s ,  s t r u c t u r e ,  
and f u n c t i o n s  of t h i s  sys tem.  The management system r e f l e c t s  t h e  
c h a r a c t e r i s t i c s  of t h e  system t o  be managed and is i t s e l f  a n  
i n t e g r a l  p a r t  of it (see F i g u r e  1 . 9 ) .  

A r e g i o n a l  sys tem is c h a r a c t e r i z e d  by t h e  s o c i a l  and economic 
u n i t s  a c t i n g  a s  p a r t  o f  t h i s  sys tem,  t h e i r  r o l e s  and i n t e r r e l a -  
t i o n s .  The main f u n c t i o n s  of a  r e g i o n a l  sys tem occur  i n :  

- S o c i a l  s e r v i c e s  t o  p r o v i d e  h e a l t h  c a r e ,  e d u c a t i o n  and 
i n f o r m a t i o n :  

- The c i r c u l a t i o n  and d i s t r i b u t i o n  of goods and f i n a n c i a l  
funds ;  

- The p r o t e c t i o n ,  c o n s e r v a t i o n ,  and development o f  t h e  n a t -  
u r a l  env i ronment  and a v a i l a b l e  n a t u r a l  r e s o u r c e s .  

These a c t i v i t i e s  a r e  performed i n  s p e c i a l i z e d  u n i t s - - f a c t o r i e s  
and p l a n t s ,  t r a n s ~ o r t a t i o n  e n t e r p r i s e s ,  s o c i a l  s e r v i c e  u t i l i t i e s ,  
i n s t i t u t e s .  and s e t t l e m e n t s .  

A r e g i o n a l  sys tem i s  a l s o  c h a r a c t e r i z e d  by a  wide v a r i e t y  o f  
s o c i a l  and p o l i t i c a l  g roups ,  whose n a t u r e  v a r i e s  i n  accordance  
w i t h  t h e  n a t i o n a l  s o c i o p o l i t i c a l  s t r u c t u r e .  Each g roup  i n  any 
n a t i o n a l  s e t t i n g ,  however, r e p r e s e n t s  a n  i n d i v i d u a l  set of s o c i a l ,  
economic, and p o l i t i c a l  i n t e r e s t s  i n  t h e  r e g i o n .  The i n t e r a c t i o n  
among t h e s e  grouDs and t h e i r  d i f f e r i n g  l e v e l s  o f  i n f l u e n c e  d e t e r -  
mine t h e  g o a l - s e t t i n g  p r o c e s s  and p r i o r i t i e s  f o r  t h e  f u t u r e  d e v e l -  
o ~ m e n t  of t h a t  r e g i o n .  

Economic Units 

F i g u r e  1 .9 .  Systems e lements  o f  r e g i o n a l  management. 



M a n a g e r i a l  b o d i e s  d e a l i n g  w i t h  r e g i o n a l  p l a n n i n g  and  manage- 
ment  i n  t h e  U n i t e d  S t a t e s  a p p e a r  a s :  

- F e d e r a l ,  s t a t e ,  c o u n t y ,  a n d  c i t y  g o v e r n i n g  p a r l i a m e n t a r y  
b o d i e s ;  

- Govern ing  a g e n c i e s ;  

- Management o f  n a t i o n a l i z e d  e n t e r p r i s e s ;  

- Management o f  c o o p e r a t i v e s ;  

- Management o f  p r i v a t e  e n t e r p r i s e s ;  

- Management o f  s o c i a l  s e r v i c e  u n i t s .  

The management o f  r e g i o n a l  deve lopmen t  dewends on  t h e  d e g r e e  
t o  wh ich  t h e s e  m a n a g e r i a l  b o d i e s  i n t e r a c t  a n d  t o  wh i ch  it c a n  be  
g u a r a n t e e d  t o  s t r e a m l i n e  a l l  a c t i v i t i e s  i n  t h e  d i r e c t i o n  o f  a  
complex ,  u n i f i e d ,  and  harmon ious  deve lopmen t  o f  t h e  r e g i o n .  T h i s  
r e q u i r e s ,  i n  many c a s e s ,  a  c e r t a i n  c e n t r a l i z a t i o n  o f  r e g i o n a l  
management f u n c t i o n s  and  t h e  c r e a t i o n  o f  s p e c i a l i z e d  o r g a n i z a t i o n s  
t o  p e r f o r m  t h e s e  f u n c t i o n s .  

Complex r e g i o n a l  deve lopmen t  h a s  two a s p e c t s .  One is t h e  
embedd ing  o f  t h e  r e g i o n  i n  n a t i o n a l  deve lopmen t .  The o b j e c t i v e s  
o f  r e g i o n a l  deve lopmen t  c a n  o n l y  b e  d e t e r m i n e d  i f  t h e y  a r e  d e r i v e d  
f rom t h e  g e n e r a l  o b j e c t i v e s  o f  n a t i o n w i d e  s o c i o e c o n o m i c  deve lopmen t ,  
a n d  t h e  i n t e r n a l  p r o w o r t i o n a l i t y  is  much i n f l u e n c e d  by t h e  l i n k s  
be tween  t h e  i n d i v i d u a l  r e g i o n  a n d  t h e  rest o f  t h e  c o u n t r y .  The 
o t h e r  a s p e c t  o f  complex  r e g i o n a l  deve lopmen t  i s  t h e  g u a r a n t e e  o f  
i n t e r n a l  p r o p o r t i o n a l i t y ,  harmony, a n d  e f f i c i e n c y  a t  a l l  s t a q e s  
o f  deve lowment .  T h i s  i n c l u d e s  a  d e t e r m i n a t i o n  o f  t h e  o b j e c t i v e s  
o f  r e g i o n a l  deve lopmen t  and  t h e i r  breakdown i n t o  r e l a t e d  sets o f  
s u b o b j e c t i v e s  and  o p e r a t i o n a l  a c t i v i t i e s  f o r  i m p l e m e n t a t i o n  and 
c o n t r o l .  

T h e s e  two a s p e c t s  a r e  r e f l e c t e d  i n  t h e  p r i n c i p a l  m a n a g e r i a l  
f u n c t i o n s  r e l a t e d  t o  a  r e g i o n ,  wh ich  have  t o  b e  pe r fo rmed  i n  i n t e r -  
a c t i o n  w i t h  a l l  e x i s t i n g  m a n a g e r i a l  u n i t s .  They c a n  be  d e s c r i b e d  
a s  f o l l o w s :  

- The a n a l y s i s  o f  t h e  economic a n d  s o c i a l  c o n d i t i o n s  o f  t h e  
r e g i o n  a t  t h e  b e g i n n i n g  o f  t h e  deve lopmen t  p r o c e s s ,  i n c l u d -  
i n g  t h e  p o s i t i o n  o f  t h e  r e g i o n  w i t h i n  t h e  n a t i o n a l  economy, 
t h e  c h a r a c t e r i s t i c s  o f  t h e  l e v e l  o f  economic deve lopmen t ,  
t h e  demograwhic,  c l i m a t i c ,  and n a t u r a l  r e s o u r c e  c h a r a c t e r -  
i s t ics ;  

- The d e t e r m i n a t i o n  o f  o b j e c t i v e s  o f  r e g i o n a l  deve lopmen t  
d e r i v e d  f rom n a t i o n a l  and r e g i o n a l ,  s o c i a l  a n d  w o l i t i c a l  
i n t e r e s t s ;  

- The d e c i s i o n  making f o r  t h e  d i f f e r e n t  a r e a s  o f  r e g i o n a l  
deve lopmen t  on t h e  b a s i s  o f  f o r e c a s t s  and n roq rams ,  s i t u a -  
t i o n  a s s e s s m e n t s ,  a s s u m p t i o n s ,  and p l a n n i n g  c a l c u l a t i o n s ;  



- The implementat ion of t h e  p lanned r e g i o n a l  development 
by means of o p e r a t i o n a l  a c t i v i t i e s  of  a l l  o r g a n i z a t i o n a l  
u n i t s ;  based on i n f o r m a t i o n  and i n c e n t i v e s ,  d i r e c t e d  t o  
a l l  g roups  and i n d i v i d u a l s  i nvo lved ,  d e m o n s t r a t i o n ,  t r a i n -  
i n g ,  e t c .  

When t h e  TVA was founded,  t h i s  was done w i t h  t h e  i n t e n t i o n  o f  
g i v i n g  t o  it s p e c i a l i z e d  r e s p o n s i b i l i t i e s  f o r  t h e  management and 
p l a n n i n g  of t h e  Tennessee V a l l e y  r e g i o n  deve lopment .  The TVA was 
and i s  r e s p o n s i b l e  f o r  major  deve lopment  a c t i v i t i e s  i n  t h e  a r e a  
of t h e  Tennessee V a l l e y  ( s e e  F i g u r e  1 .1 )  and f o r  a  l a r g e r  ove r -  
l a p p i n g  power s u ~ p l y  a r e a .  The s t a t e  o f  Tennessee o n l y  p a r t l y  
o v e r l a p s  t h e  TVA a r e a .  The same a p p l i e d  t o  t h e  s u b r e g i o n s .  There 
a r e  c o u n t i e s ,  a s  governmenta l  u n i t s ,  w i t h i n  l a r g e r  t r i b u t a r y  a r e a s ,  
which a r e  s u b u n i t s  of r e s p o n s i b i l i t y  of  t h e  TVA and s t i l l  l a r g e r  
deve lopment  d i s t r i c t s .  I n  t e r m s  of m a n a g e r i a l  s t r u c t u r e ,  i n  each  
a d m i n i s t r a t i v e  e c h e l o n  t h e r e  a r e  a t  l e a s t  two t y p e s  of  manager ia l  
u n i t  r e s p o n s i b l e  f o r  r e g i o n a l  deve lopment  ( F i g u r e  1 . 1 0 ) .  For  
t h e  Tennessee V a l l e y  r e g i o n ,  t h e s e  a r e  t h e  TVA, a  f e d e r a l  agency,  
and t h e  s t a t e  governments of  Tennessee ,  Kentucky, Alabama, Georg ia ,  
Nor th  C a r o l i n a ,  and V i r g i n i a .  On t h e  r e g i o n a l  subsys tems  l e v e l ,  
t h e s e  a r e  ma in l y  t h e  coun ty  and c i t y  a d m i n i s t r a t i o n s ,  and t h e  TVA 
t r i b u t a r y  a r e a  a g e n c i e s .  Reg iona l  deve lopment  must be c o o r d i n a t e d  
among t h e s e  u n i t s  and w i t h  many p r i v a t e  e n t e r p r i s e s  t h a t  a r e  n o t  
under  t h e  d i r e c t  s u p e r v i s i o n  of t h e  r e g i o n a l  management u n i t s .  
The r e g i o n a l  c o o r d i n a t i o n  l i n k s  a r e  shown by t h e  d o t t e d  l i n e s  i n  
F i g u r e  1.10.  
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F i g u r e  1 . 1 0 .  Manaqement of  t h e  Tennessee V a l l e y  r e q i o n .  



The TVA8s c a p a c i t y  t o  p r o v i d e  management f o r  complex d e v e l -  
opment o f  t h e  r e g i o n  was and i s  q u i t e  l i m i t e d ,  and it h a s  a l t e r e d  
d u r i n g  t h e  c o u r s e  o f  t i m e .  During t h e  40-year p e r i o d ,  TVA a c t i v i t y  
promoted more r a p i d  development of t h e  r e g i o n  t h a n  had been 
a c h i e v e d  e lsewhere .  I n  t h e  f i r s t  p e r i o d  it was ach ieved  because 
t h e  TVA had t a c k l e d  t h e  b a s i c  l i n k  on which t h e  r e g i o n ' s  economic 
development depended-- the i n t e g r a t e d  c o n t r o l  of wa te r  r e s o u r c e s  
i n  t h e  Tennessee River  b a s i n .  

A s  soon a s  t h e  measures on wa te r  r e s o u r c e  development had 
been accompl ished,  t h e  TVA8s i n f l u e n c e  on complex development o f  
t h e  r e g i o n  d e c r e a s e d  c o n s i d e r a b l y .  Today it i s  main ly  e x e r c i s e d  
i n  t h e  a r e a  o f  e l e c t r i c  power p r o d u c t i o n  and d i s t r i b u t i o n ,  and 
t h e  o r g a n i z a t i o n  o f  demons t ra t ion  programs. The i m p o r t a n t  f a c t o r s  
o f  r e g i o n a l  development a r e  now i n  t h e  hands of p r i v a t e  companies 
and s t a t e  a u t h o r i t i e s .  

Though TVA management s t i l l  c o n s i d e r s  i t s  main g o a l  t o  be 
t h e  complex development o f  t h e  r e g i o n ,  TVA a c t i v i t y  i s  aimed o n l y  
a t  s o l v i n g  s p e c i f i c  problems of e l e c t r i c  power p r o d u c t i o n ,  wa te r  
c o n t r o l ,  r e c r e a t i o n  a c t i v i t y ,  f e r t i l i z e r  deve lopment ,  t h e  o r g a n i z a -  
t i o n  of d e m o n s t r a t i o n  fa rms ,  e t c .  

The t h r e e  main a r e a s  i n  which t h e  TVA h a s  e x e r t e d  c o n s i d e r a b l e  
i n f l u e n c e  a r e :  t h e  i n d u s t r i a l  development of t h e  r e g i o n ;  t h e  
a g r i c u l t u r a l  development of t h e  r e g i o n ;  a n d ,  more r e c e n t l y ,  t h e  
development of t r i b u t a r y  a r e a s  o f  t h e  r i v e r  sys tem.  

1 .3 .2  I n d u s t r i a l  Development 

The pr imary  i n f l u e n c e  e x e r c i s e d  by t h e  TVA on i n d u s t r i a l  
development was th rough  t h e  development of a  h igh  c a p a c i t y  s o u r c e  
of e l e c t r i c  power, i n  combinat ion w i t h  r e l a t e d  wa te r  c o n t r o l  a c t i v -  
i t i e s  ( e . g . ,  r e s e r v o i r s ,  n a v i g a t i o n  c h a n n e l s )  . 

The TVA's s e l l i n g  p r i c e s  f o r  e l e c t r i c i t y  a r e  lower t h a n  t h o s e  
i n  o t h e r  r e g i o n s ,  where e l e c t r i c i t y  i s  produced l a r g e l y  by p r i v a t e  
companies.*  The low p r i c e s  have been made p o s s i b l e  by ( 1 )  t h e  
a v a i l a b i l i t y  of cheap  hydropower, r e s u l t i n g  i n  q u i t e  low p r o d u c t i o n  
c o s t s ,  and ( 2 )  t h e  c o n s t r a i n t s  d i c t a t e d  by t h e  n o n p r o f i t  n a t u r e  of 
t h e  TVA a s  a  government-owned o r g a n i z a t i o n .  The a v a i l a b i l i t y  of 
abundan t ,  low-cost  e l e c t r i c  power was c l e a r l y  a  major  f a c t o r  i n  
a t t r a c t i n g  i n d u s t r y  t o  t h e  Tennessee r e g i o n .  Al though t h e  i n i t i a l  
c a p i t a l  seemed r a t h e r  l a r g e ,  over  t h e  long term it has  shown a  

*The a v e r a g e  annua l  p r i c e  of e l e c t r i c i t y  f o r  i n d u s t r y  is 0.8- 
0 .9  c e n t s  p e r  kwh, which i s  much lower t h a n  t h e  n a t i o n a l  average .  
Households i n  t h i s  r e g i o n  buy e l e c t r i c i t y  f o r  1 . 8  c e n t s  p e r  kwh, 
a g a i n s t  5.9 c e n t s  i n  New York, 4.2 i n  Boston,  3.4 i n  Washington, 
2.9 i n  Los Angeles,  2.8 i n  Chicago. The a v e r a g e  p r i c e  f o r  t h e  
USA is  2.8 c e n t s  (end of 1974) . 



s i g n i f i c a n t  r e t u r n .  However, it would be m i s l e a d i n g  t o  e x a g g e r a t e  
t h e  impor tance  o f  t h i s  f a c t o r .  

The p r o d u c t i o n  c o s t  of e l e c t r i c  power d o e s  n o t  u s u a l l y  exceed 
15% o f  i n d u s t r i a l  p r o d u c t i o n  e x p e n d i t u r e .  Under p r e s e n t  c i rcum- 
s t a n c e s  i n  t h e  Uni ted S t a t e s ,  economic c o n d i t i o n s  d e t e r m i n e d  by 
s t a t e  r e g u l a t i o n s ,  e . g . ,  c r e d i t  t e r m s ,  have a  g r e a t e r  i n f l u e n c e  
on economic deve lopment .  T h i s  i s  one f a c t o r  t h a t  i s  n o t  i n f l u e n c e d  
by t h e  TVA, b u t  upon which t h e  TVA i s  i t s e l f  dependen t .  

I n  a d d i t i o n  t o  t h e  p r o v i s i o n  o f  power and r e l a t e d  wa te r  
r e s o u r c e  a c t i v i t i e s ,  t h e  TVA e x e r t s  some more i n d i r e c t  i n f l u e n c e s  
on i n d u s t r i a l  deve lopment .  A few o f  t h e s e  a r e  no ted  below: 

( a )  R e c r e a t i o n  r e s o u r c e s  r e s u l t i n g  f rom TVA deve lopment  
a t t r a c t  s k i l l e d  s p e c i a l i s t s  t o  t h e  r e g i o n ;  

( b )  N e w  e n t e r p r i s e s  s e e k i n g  a  r i v e r s i d e  zone c a n  be i n f l u e n c e d  
by t h e  TVA r e g a r d i n g  t h e  p u r i f i c a t i o n  o f  w a s t e  w a t e r ,  
because  t h e  TVA r e g u l a t e s  t h e s e  zones .  On t h e  whole,  
t h e  TVA r o l e  o f  p r o t e c t i n g  t h e  r e g i o n ' s  env i ronment  i s  
n o t  s i g n i f i c a n t  o u t s i d e  o f  i t s  own a c t i v i t i e s .  

( c )  P r o v i d i n g  i n f o r m a t i o n  on  t h e  deve lopment  c o n d i t i o n s  o f  
i n d u s t r i a l  e n t e r p r i s e s  t o  r e g i o n a l  chambers o f  commerce 
t o  p a s s  on t o  i n t e r e s t e d  companies:  

( d )  In fo rma l  i n f l u e n c e  on t h e  a c t i v i t y  o f  t h e  s t a t e ,  and 
p r i v a t e  companies;  

( e )  Development o f  r e g i o n s  s i t u a t e d  on t h e  Tennessee R ive r  
t r i b u t a r i e s .  * 

I n  a d d i t i o n  t o  TVA-related a c t i v i t i e s ,  i n d u s t r i a l  deve lopment  
i s  i n f l u e n c e d  by a  v a r i e t y  o f  f a c t o r s .  A summary o f  t h e s e  i s  pro -  
v i d e d  below: 

F a v o r a b l e  F a c t o r s  

- A v a i l a b i l i t y  o f  r e l a t i v e l y  c h e a p  e l e c t r i c  power ( t h e  
r e s u l t s  o f  TVA a c t i v i t y ) ;  

- A v a i l a b i l i t y  o f  r e s e r v o i r s  (TVA a c t i v i t y ) ;  

- A v a i l a b i l i t y  of cheap  w a t e r  t r a n s p o r t  (TVA a c t i v i t y ) ;  

- A v a i l a b i l i t y  o f  e x c e s s i v e  and r e l a t i v e l y  cheap  manpower 
and a s  compared w i t h  some o t h e r  r e g i o n s ,  g r e a t e r  d i l i g e n c e  
among t h e  employees;  

- R e l a t i v e l y  low t a x a t i o n  and o t h e r  s t i m u l a t i n g  measures on 
b e h a l f  o f  t h e  s t a t e s ;  

-- 

*To be d i s c u s s e d  i n  d e t a i l  i n  s e c t i o n  1 . 3 . 4 .  



- Availability of recreation resources which attract skilled 
specialists (TVA activity). 

Negative Factors 

- The presence of chemical enterprises, ferrous and non- 
ferrous metallurgy, coal-fired electric units, which 
pollute the environment; 

- The relatively unskilled labor force, which prevents the 
development of highly skilled branches o f  the engineering 
industry. 

However, the favorable factors greatly exceed the negative 
ones. Therefore industry in the Tennessee region is developing 
more rapidly than in the United States as a whole. Within 40 
years the number of those employed in industry in the region had 
grown four times the national average at that time. 

The decade from 1960 to 1970 is particularly significant [13].  
Within this period the number of people involved in the manufac- 
turing industry increased by 4.7% annually, while in the rest of 
the United States no growth was evident. In agricultural areas 
and small settlements (up to 10,000 people) this growth made up 
about 70%, in small towns (10,000-25,000 people) about 30%, but 
in the big cities it was less than 15%. 

1.3.3 Agricultural Developmeqt 

So far the question of TVA influence on the development of 
re~ iona l  industrial production has been discussed. But, perhaps, 
it had an even greater impact on agricultural production develop- 
ment. Flood and soil erosion prevention (the development of about 
one million acres of land liable to  erosion and previously unsown), 
efficiency in the manufacture and use of fertilizers, the estab- 
lishment of demonstration farms, great organizational, educational, 
and informational activity--all these factors contributed substan- 
tially to  the 25-fold increase in farm production over the 40-year 
period. The volume of farm production sales totalled $1.5 billion 
a year. The average land area of one farm has increased from 70 
acres in 1933 to 120 acres at present, and the annual income of 
one farm, from $300 to $10,000. 

The TVA experience in this field is an interesting example 
of how to achieve considerable results with relatively small 
funds. The National Fertilizer Development Center can serve as 
an example: it has a relatively small budget (nearly $14 million 
per year) and a limited number of personnel (about 800 employees 
including the personnel of a pilot plant). 

The Center is important in determining the production struc- 
ture and the efficiency of fertilizer use in US agriculture 
including the TVA region. This has been achieved by careful 



c h o i c e  i n  t h e  d i r e c t i o n s  o f  work and by t h e  s t r u c t u r e  o f  i ts  
o r g a n i z a t i o n .  The f o l l o w i n g  f a c t o r s  c a n  b e  s i n g l e d  o u t .  

( a )  C o n c e n t r a t i o n  o f  t h e  C e n t e r ' s  e f f o r t s  o n  e l a b o r a t i n g  
new k i n d s  o f  f e r t i l i z e r s  ( t h e r e  i s  a  p l a n t  f o r  t h e i r  p ro -  
d u c t i o n  o n  a  r e l a t i v e l y  s m a l l  sca le - -225 ,000  t o n s  a  y e a r ;  
10-15 new u n i t s  a r e  p u t  i n t o  o p e r a t i o n  e v e r y  y e a r ,  e a c h  
c o s t i n g  f rom $20 ,000  t o  $200 ,000 )  a n d  f r e e  p r o v i s i o n  o f  
i t s  p r o d u c t i o n  t e c h n o l o g y  t o  i n d u s t r i a l  compan ies  ( t h e  
C e n t e r  h a s  c o n t r a c t s  w i t h  200 f i r m s ) .  

( b )  An o r i g i n a l  a p p r o a c h  t o  t h e  t e s t i n g  and e v a l u a t i o n  o f  
t h e  e f f i c i e n c y  o f  f e r t i l i z e r s .  F o r  t h i s  p u r p o s e  t h e r e  
a r e  c o n t r a c t s  w i t h  46 U S  u n i v e r s i t i e s  wh i ch  c a r r y  o n  
t h i s  e x p e r i m e n t a l  work.  The C e n t e r  a l s o  h a s  r e p r e s e n t a -  
t i v e s  i n  14 l a r g e  u n i v e r s i t i e s  t h r o u g h o u t  t h e  c o u n t r y .  

( c )  C o l l a b o r a t i o n  w i t h  f a r m s  and  u n i v e r s i t i e s  t o  t e s t  new 
f e r t i l i z e r s .  I n  1974 t h e r e  we re  886 d e m o n s t r a t i o n  f a r m s  
i n  35 s t a t e s  and  more t h a n  1100 f a r m s  were  i n v o l v e d  i n  
t e s t i n g  f e r t i l i z e r  e f f i c i e n c y ;  

( d )  O r g a n i z a t i o n  o f  a  w i d e  ne twork  o f  t r a i n i n g  c o u r s e s  and  
c o n f e r e n c e s ,  t r a i n i n g  o f  a p p r e n t i c e s  a n d  p u b l i c a t i o n  o f  
handbooks .  

( e )  P o p u l a r i z a t i o n  o f  f e r t i l i z e r s  by means o f  model  f a r m s ,  
t r a i n i n g  c o u r s e s ,  p u b l i c a t i o n  o f  handbooks ,  and  f a r m e r s '  
o r g a n i z a t i o n s ,  etc.  

A  r e c e n t  p rogram,  i n i t i a t e d  i n  t h e  l a t e  1960s  whose o b j e c t i v e  
was t o  " i n c r e a s e  f a r m  income t h r o u g h  t h e  i n t r o d u c t i o n  o f  new t e c h -  
n o l o g y  and improvements  o f  f a r m  o p e r a t o r  management a b i l i t y " ,  
o f f e r s  a n  example  o f  t h e  k i n d  o f  improvement  a c h i e v e d  by o n e  o f  
t h e  TVA programs ( T a b l e  1 . 6 ) .  

The h i g h  d e g r e e  o f  f l e x i b i l i t y  i s  a l s o  p e c u l i a r  t o  t h e  
a c t i v i t y  o f  t h e  A g r i c u l t u r a l  Development  Depa r tmen t ,  wh ich  h a s  
less t h a n  140 employees  b u t  a c h i e v e s  c o n s i d e r a b l e  r e s u l t s  i n  t h e  

T a b l e  1 . 6 .  Income s t a t i s t i c s  f o r  89 r a p i d  a d j u s t m e n t  
f a r m s  (1967-1973,  i n  t h o u s a n d s  o f  d o l l a r s ) .  

Source : [14] . 

I I F i r s t  Year / Closing Year I 
Gross p r o f i t  per farm 40.0 1 '::: 10.6 Net p r o f i t  per farm 
Capi ta l  investment 61.6 84.8 

-- - 



TVA r e g i o n .  T h i s  a c t i v i t y  w i l l  be c o n s i d e r e d ,  u s i n g  t h e  example 
o f  r e s o u r c e s  deve lopment  i n  t h e  v a l l e y s  o f  t h e  Tennessee R ive r  
t r i b u t a r i e s .  

Among t h e  methods o f  r e g i o n a l  deve lopment  a p p l i e d  by t h e  
TVA, t h e  d e m o n s t r a t i o n  t e c h n i q u e s  w i t h  t h e  s u b s e q u e n t  a c t i v i t y  
i nvo lved  i n  t h e i r  d i s s e m i n a t i o n  a r e  o f  g r e a t  i n t e r e s t .  Demonstra- 
t i o n  f a r m s  a r e  examples where,  i n  c o l l a b o r a t i o n  w i t h  t h e  u n i v e r s i -  
t i e s ,  t h e  TVA e l a b o r a t e s  recommendat ions on  t h e  ways t o  i n c r e a s e  
economic e f f i c i e n c y ,  and p r o v i d e s  f e r t i l i z e r s  on f a v o r a b l e  t e r m s ,  
t h u s  promot ing t h e  s u c c e s s f u l  deve lopment  o f  t h e s e  fa rms .  I n  50 
model f a r m s ,  t h e  g r o s s  p r o f i t  i n c r e a s e d  by 93% and t h e  n e t  p r o f i t  
by 274% ( f rom $1.3  m i l l i o n  t o  $5 m i l l i o n ) .  

I n  many ways, t h e  TVA r e c r e a t i o n  a c t i v i t y  a l s o  u s e s  demon- 
s t r a t i o n  t e c h n i q u e s .  An i n t e r e s t i n g  example is t h e  deve lopment  
i n  1964 o f  t h e  "Land Between t h e  Lakes" ,  where ove r  a n  a r e a  o f  
170,000 a c r e s  a  r e c r e a t i o n  zone and a  f o r e s t  r e s e r v e  have been 
c r e a t e d .  There is a l s o  an  env i ronmenta l  e d u c a t i o n  c e n t e r .  A t  
p r e s e n t ,  2  m i l l i o n  Americans v i s i t  t h i s  a r e a  e v e r y  y e a r  and i n  t h e  
n e a r  f u t u r e  t h i s  number is e x p e c t e d  t o  d o u b l e .  

The TVA Board o f  D i r e c t o r s  a t t a c h e d  g r e a t  impor tance  t o  t h e  
imp lementa t ion  o f  t h e  O p e r a t i o n  Town l i f e  programs, among which is  
t h e  program f o r  e s t a b l i s h i n g  a  model town--Timberlake on t h e  
T e l l i c o  Lake. 

S t i m u l a t i n g  t h e  deve lopment  o f  i n d u s t r i a l  and a g r i c u l t u r a l  
p r o d u c t i o n  r e s u l t e d  i n  a  d e c r e a s e  i n  m i g r a t i o n  f rom t h e  r e g i o n .  
Dur ing t h e  d e c a d e s  1940-1950 and 1950-1960 t h e  n e g a t i v e  m i g r a t i o n  
b a l a n c e  i n  t h e  r e g i o n  was 600,000 p e o p l e  p e r  d e c a d e ,  b u t  d u r i n g  
1960-1970 it was 120,000 p e o p l e  and i n  r e c e n t  y e a r s  it d i d  n o t  
t a k e  p l a c e  a t  a l l .  The annua l  income p e r  c a p i t a  h a s  grown from 
$168 (45% o f  t h e  a v e r a g e  US l e v e l )  t o  $3365 i n  1972 (75% o f  t h e  
a v e r a g e  US l e v e l ) ,  i . e . ,  a  20- fo ld  i n c r e a s e  i n  compar ison w i t h  
a  12 - fo ld  i n c r e a s e  f o r  t h e  whole c o u n t r y .  

However, a l t h o u g h  t h e  i n d u s t r i a l  and a g r i c u l t u r a l  development 
r a t e s  i n  t h e  TVA r e g i o n  w e r e  h i g h e r  t h a n  i n  t h e  whole c o u n t r y ,  t h e  
r e g i o n ' s  backwardness h a s  n o t  been c o m p l e t e l y  overcome w i t h i n  40 
y e a r s  o f  t h e  TVA a c t i v i t y .  

1 .3 .4  Developrnent Programs o f  T r i b u t a r y  A reas  - 

The imp lementa t ion  o f  t r i b u t a r y  p r o j e c t s  p l a y s  a  key r o l e  i n  
c u r r e n t  TVA a c t i v i t y  on  r e g i o n a l  deve lopment .  Emphasis is p laced  
on complex deve lopment  o f  t h e  r e g i o n s  s i t u a t e d  on t h e  Tennessee 
R i v e r  t r i b u t a r i e s .  S i n c e  1933 t h e  TVA h a s  implemented 18 such  
p r o j e c t s  and s e v e r a l  new p r o j e c t s  a r e  b e i n g  r e a l i z e d .  The O f f i c e  
o f  T r i b u t a r y  Area Development,  c o n s i s t i n g  o f  47 p e o p l e  and sub- 
o r d i n a t e d  d i r e c t l y  t o  t h e  Genera l  Manager, was e s t a b l i s h e d  t o  
d i r e c t  t h e s e  a c t i v i t i e s .  



F i r s t  o f  a l l ,  a  p l a c e  h a s  t o  b e  f o u n d  among o t h e r  r e g i o n a l  
o r g a n i z a t i o n s  f o r  t h e  management  o f  t r i b u t a r y  areas. The s t a t e  
is t h e  m a i n  r e g i o n a l  u n i t  o f  t h e  U n i t e d  S t a t e s  w i t h  t e r r i t o r y  
c o n t r o l .  S t a t e s  are s u b d i v i d e d  i n t o  c o u n t i e s ,  w h i c h  are p r i m a r y  
a d m i n i s t r a t i v e  u n i t s .  Towns a lso  h a v e  a d m i n i s t r a t i v e  management .  
I n  a d d i t i o n  t o  t h i s  a d m i n i s t r a t i v e  d i v i s i o n ,  w h i c h  is q u i t e  s t a b l e ,  
i n  t h e  r e c e n t  d e c a d e  " d e v e l o p m e n t  d i s t r i c t s "  h a v e  b e g u n  t o  a p p e a r .  
T h e  F e d e r a l  G o v e r n m e n t  a l l o c a t e d  f u n d s  f o r  s o l v i n g  t h e  p r o b l e m s  
r e l a t e d  t o  t h e i r  d e v e l o p m e n t .  F u n d s  are g r a n t e d  f o r  s p e c i f i c  
t a s k s  a n d  a f t e r  c o m p l e t i o n  f i n a n c e  i s  d i s c o n t i n u e d .  T h e s e  d i s -  
t r i c ts  are f o r m e d  a c c o r d i n g  t o  t h e i r  g o a l s ,  w i t h  n o  r e g a r d  t o  
e x i s t i n g  a d m i n i s t r a t i v e  s t r u c t u r e s .  They s o m e t i m e s  i n c l u d e  
s e v e r a l  c o u n t i e s  o r  a c o u n t y  a n d  a  town i n s i d e  t h e  s t a t e ,  o r  e v e n  
a d j o i n i n g  r e g i o n s  o f  t h e  n e i g h b o r i n g  s ta tes .  A l t h o u g h  d e v e l o p m e n t  
d i s t r i c t s  b e l o n g  t o  t h e  f e d e r a l  p r o g r a m  o f  r e g i o n a l  d e v e l o p m e n t ,  
t h e y  are c o o r d i n a t e d  b y  local  a d m i n i s t r a t i v e  a u t h o r i t i e s  u n d e r  
US l a w .  I n  d e v e l o p m e n t  d i s t r i c t s ,  r e g i o n a l  p l a n n i n g  c o m m i s s i o n s  
are b e i n g  o r g a n i z e d .  

T r i b u t a r y  a r e a s  are o f  a d i f f e r e n t  c h a r a c t e r .  They  are s i t u -  
a t e d  w i t h i n  t h e  TVA r e g i o n  o n  t h e  T e n n e s s e e  R i v e r  t r i b u t a r i e s  a n d  
t h u s  p a r t i a l l y  c o v e r  t h e  TVA r e g i o n .  C h r o n o l o g i c a l l y ,  t h e y  came 
i n t o  b e i n g  t o g e t h e r  w i t h  t h e  TVA, t h a t  is,  b e f o r e  t h e  d e v e l o p m e n t  
d i s t r i c t s .  The  m a j o r  d i f f e r e n c e  b e t w e e n  t h e m  a n d  d e v e l o p m e n t  d i s -  
t r i c t s  l ies  i n  t h e  f a c t  t h a t  t h e s e  t r i b u t a r y  areas w e r e  e s t a b l i s h e d  
t o  p r o v i d e  c o m p l e x  r a t h e r  t h a n  s i n g l e  s p e c i f i c  d e v e l o p m e n t .  

A  s ta te  a g e n c y  is b e i n g  e s t a b l i s h e d  t o  m a n a g e  t h e  t r i b u t a r y  
areas, t h e  l e a d e r s  o f  w h i c h  are a p p o i n t e d  b y  t h e  s ta te  G o v e r n o r .  
T h e  s ta te  a g e n c y  i n c l u d e s  r e p r e s e n t a t i v e s  o f  t h e  s t a t e ,  l o c a l  
a u t h o r i t i e s  a n d  t h e  TVA. I n  a d d i t i o n ,  loca l  a u t h o r i t i e s  o r g a n i z e  
v o l u n t a r y  T r i b u t a r y  A r e a  A s s o c i a t i o n s ,  w h i c h  u s u a l l y  c o n t a i n  20-  
50 p e o p l e  who e l a b o r a t e  t h e  area d e v e l o p m e n t  p r o j e c t s  w i t h  t h e  
h e l p  o f  a d m i n i s t r a t i v e  b o d i e s ,  p r i v a t e  a n d  p u b l i c  o r g a n i z a t i o n s .  

I n  a  number  o f  cases, d e v e l o p m e n t  d i s t r i c t s  a n d  t r i b u t a r y  
areas o v e r l a p  a n d ,  i n  o r d e r  t o  c o o r d i n a t e  t h e  t h r e e  o r g a n i z a t i o n s - -  
R e g i o n a l  P l a n n i n g  C o m m i s s i o n ,  T r i b u t a r y  A r e a  Agency ,  a n d  T r i b u t a r y  
A r e a  A s s o c i a t i o n - - a  B o a r d  o f  D i r e c t o r s  a n d  a c o o r d i n a t i o n  g r o u p  
is b e i n g  f o r m e d  f r o m  t h e s e  o r g a n i z a t i o n s .  

The  f o l l o w i n g  a r e  s o u r c e s  o f  f u n d s  f o r  t r i b u t a r y  a r e a  d e v e l -  
o p m e n t  : 

( a )  A l l o c a t i o n s  f o r  t h e  c o n s t r u c t i o n  o f  d a m s  a n d  h y d r o e l e c -  
t r i c  power  s t a t i o n s  o n  t h e  T e n n e s s e e  R i v e r  t r i b u t a r i e s  
o b t a i n e d  b y  s e l l i n q  b o n d s ;  

( b )  TVA b u d g e t  a l l o c a t i o n s ;  

(c )  F u n d s  o f  o t h e r  f e d e r a l  a g e n c i e s ;  

( d )  S t a t e  f u n d s ;  

(el C a p i t a l  f r o m  p r i v a t e  c o m p a n i e s - - a t t r a c t e d  by o f f e r s  o f  
b e t t e r  e c o n o m i c  c o n d i t i o n s ,  etc .  



Upper Duck R ive r  V g l l e y ,  which i s  s i t u a t e d  t o  t h e  s o u t h  o f  
N a s h v i l l e  and i n c l u d e s  f o u r  c o u n t i e s ,  i s  a t y p i c a l  example o f  
a  t r i b u t a r y  a r e a .  I t  is a n  underdeve loped r e g i o n  where t h e  major  
prob lems were r i v e r  c o n t r o l  and i n d u s t r i a l  p r o d u c t i o n  deve lopment .  
I n  1964 an  a s s o c i a t i o n  was e s t a b l i s h e d  t o  p l a n ,  promote,  and 
s u s t a i n  a  program of  comp le te  l a n d  and w a t e r  r e s o u r c e s  deve lop-  
ment.  I n  1965 t h e  a s s o c i a t i o n  s u b m i t t e d  a  complex r e p o r t  on t h e  
d i r e c t i o n s  i n  which t h i s  r e g i o n ' s  r e s o u r c e s  shou ld  b e  used ( a b o u t  
300 pages  [ 1 5 ] ) .  I t  c o n t a i n e d  t h e  f o l l o w i n g  s e c t i o n s :  human 
r e s o u r c e s ,  b u s i n e s s  and i n d u s t r y ,  governmenta l  s e r v i c e s  and f i -  
n a n c e s ,  r e c r e a t i o n  and t r a v e l ,  w a t e r  s u p p l y ,  w a t e r  u s e ,  f o r e s t s ,  
m i n e r a l s ,  and a g r i c u l t u r e .  

The deve lopment  program i n c l u d e s  r e s e a r c h ,  d e m o n s t r a t i o n ,  and 
deve lopment  a c t i v i t y .  Each s e c t i o n  o f  t h e  r e p o r t  ends  i n  conc lu-  
s i o n s  and recommendat ions,  which u n f o r t u n a t e l y  t e n d  t o  be t o o  
g e n e r a l .  The problem o f  w a t e r  r e s o u r c e s  c o n t r o l  was s t u d i e d  i n  
g r e a t e r  d e t a i l  and a  s p e c i a l  r e p o r t  was made. 

The E lk  R ive r  r e g i o n  may s e r v e  a s  an example o f  a  t r i b u t a r y  
a r e a  w i t h  an  a g r i c u l t u r a l  b i a s .  I t  b o r d e r s  on t h e  Upper Duck 
R i v e r  a r e a  i n  t h e  s o u t h .  A c a r e f u l  s t u d y  of t h e  s o i l  was c a r r i e d  
o u t  i n  t h i s  r e g i o n ,  and t h e n  t h e  TVA comple ted a  f i v e - y e a r  con- 
t r a c t  w i t h  t h e  U n i v e r s i t y  of  Tennessee t o  c a r r y  on r e s e a r c h  and 
d e m o n s t r a t i o n  work on t h e  a g r i c u l t u r e  o f  t h e  r e g i o n .  

A p e c u l i a r i t y  of t h i s  r e g i o n  was t h e  f a c t  t h a t  i n  s p i t e  of  
t h e  s u r p l u s  o f  l a b o r ,  t h e  r e g i o n  s u f f e r e d  a  s c a r c i t y  of  s k i l l e d  
w o r k e r s ,  j ob  o p p o r t u n i t i e s ,  and c a p i t a l .  A mechanism t o  m o t i v a t e  
f a r m e r s  was worked o u t  i n  d e t a i l  w i t h  t h e  h e l p  of  t h e  U n i v e r s i t y ,  
f a r m e r s '  o r g a n i z a t i o n s ,  c r e d i t i n g  c o o p e r a t i v e s ,  e t c .  

1 .3 .5  The TVA and Regiona l  P o l i c y  o f  t h e  U.S. F e d e r a l  Government 

The TVA is t h e  o n l y  complex r e g i o n a l  o r g a n i z a t i o n  o f  t h e  U.S. 
F e d e r a l  Government. But even t h e  TVA, a s  shown above,  is l i m i t e d  
i n  i t s  a u t h o r i t y  t o  implement n a t i o n a l  economic development i n  t h e  
Tennessee R ive r  r e g i o n .  

T h i s  c o n s t r a i n t  is e s p e c i a l l y  obv ious  when c o n s i d e r i n g  t h e  
i n t e r r e l a t i o n s  between t h e  TVA and t h e  F e d e r a l  Government. 

The TVA budget  is approved by Congress o n l y  a s  a  p a r t  of  t h e  
budget  f o r  t h e  coming f i s c a l  y e a r .  T h i s  p r e s e n t s  d i f f i c u l t i e s  i n  
r e a l i z i n g  long- term programs. I n  a d d i t i o n ,  a c c o r d i n g  t o  t h e  
words o f  t h e  Chairman of t h e  TVA Board of  D i r e c t o r s ,  M r .  A . J .  Wagner, 
Congress t a k e s  a  long t i m e  t o  s o l v e  r e g i o n a l  development problems 
because  o f  t h e  b u r e a u c r a t i c  p rocedures .  Thus,  f o r  s e v e r a l  y e a r s  
t h e r e  h a s  n o t  been a p p r o v a l  o f  t h e  development o f  t h e  TVA con- 
s t r u c t i o r i  f a c i l i t i e s ,  which would g r e a t l y  i n f l u e n c e  t h e  t i m e  
r e q u i r e d  f o r  p u t t i n g  new e l e c t r i c  power u n i t s  i n t o  o p e r a t i o n .  

The absence  of  any u n i t y  i n  p l a n n i n g  between t h e  f e d e r a l  
d e p a r t m e n t s  and t h e  TVA is a l s o  c h a r a c t e r i s t i c .  The p rocedure  of 



" g o a l  management" is wide ly  used f o r  t h o s e  d e p a r t m e n t s  o p e r a t i n g  
under  t h e  gu idance  of  t h e  Budget Bureau and t h e  P r e s i d e n t ' s  
Management Department.  However, t h i s  p r o c e d u r e  of  program p lan -  
n ing  i s  n o t  used i n  t h e  TVA, and ,  moreover,  it is r e g a r d e d  by 
t h e i r  management a s  "paper "  p l a n n i n g .  

I n  a  number of  c a s e s ,  t h e  TVA h a s  c l o s e  i n t e r r e l a t i o n s  w i t h  
many f e d e r a l  d e p a r t m e n t s ,  i n  p a r t i c u l a r  w i t h  t h e  A g r i c u l t u r a l  
Depar tment ,  Environment P r o t e c t i o n  Agency, Department o f  I n t e r n a l  
A f f a i r s ,  and o t h e r s .  A t  t h e  same t i m e ,  t h e r e  is n o t  s u f f i c i e n t  
u n i t y  i n  t h i s  work: f o r  example,  t h e r e  i s  no j o i n t  r e a l i z a t i o n  
of u n i f i e d  development programs. 

I t  shou ld  be no ted  t h a t  u n t i l  r e c e n t l y ,  t h e  C e n t r a l  F e d e r a l  
A u t h o r i t y  was n o t  i nvo lved  w i t h  t h e  prob lems of r e g i o n a l  deve lop -  
ment,  b u t  r e l i e d  s o l e l y  upon t h e  a c t i v i t y  of  t h e  s t a t e s .  The TVA 
was t h e  o n l y  e x c e p t i o n .  The f i r s t  s t e p s  i n  t h i s  d i r e c t i o n  w e r e  
t a k e n  i n  t h e  1960s.  The o r i g i n a l  i d e a  of  p r o v i d i n g  a s s i s t a n c e  
f o r  t h e  deve lopment  of  t h e  Appalach ian r e g i o n ,  which is s p r e a d  
o v e r  13 s t a t e s ,  belonged t o  John F. Kennedy, b u t  it was n o t  u n t i l  
1965 t h a t  a  s p e c i a l  o f f i c e  was e s t a b l i s h e d  t o  a l l o c a t e  f u n d s  t o  
t h i s  a r e a .  These f u n d s  a r e  ma in l y  f o r  t h e  deve lopment  of t h e  
i n f r a s t r u c t u r e .  

L a t e r ,  P r e s i d e n t  Lyndon Johnson drew a t t e n t i o n  t o  t h e  above 
ment ioned deve lopment  r e g i o n  f o r  which s p e c i a l  a l l o c a t i o n s  were 
env isaged  i n  t h e  f e d e r a l  budget  [ 1 6 ] .  

I n  1969 P r e s i d e n t  R ichard  Nixon r e o r g a n i z e d  t h e  r e g i o n a l  
s u b d i v i s i o n s  i n  d i f f e r e n t  s t a t e  d e p a r t m e n t s  and formed 10 f e d e r a l  
r e g i o n s .  I n  t h e s e  r e g i o n s ,  t h e r e  a r e  d i r e c t o r s  f o r  some d e p a r t -  
ments  ( h e a l t h  c a r e ,  e d u c a t i o n ,  u s e  o f  n a t u r a l  r e s o u r c e s ,  e n v i r o n -  
ment p r o t e c t i o n ,  etc . )  w i t h  t h e i r  own s t a f f  and t h e y  a r e  u n i t e d  
i n t o  Committees o f  Regiona l  D i r e c t o r s .  Al though t h e  number o f  
r e g i o n a l  s t a f f  is f a i r l y  l a r g e  (2000-3000 employees i n  one r e g i o n ,  
f o r  example i n  Boston o r  N e w  York) t h e  i n f l u e n c e  of t h i s  a p p a r a t u s  
upon t h e  r e g i o n ' s  development is r e l a t i v e l y  s m a l l .  T h e i r  p r i n -  
c i p a l  pu rpose  is t o  c o n s i d e r  t h e  p r o p o s a l s  o f  l o c a l  a u t h o r i t i e s  
f o r  o b t a i n i n g  a d d i t i o n a l  funds  from t h e  f e d e r a l  budge t .  

There  is  no doub t  t h a t  a g a i n s t  t h i s  background, t h e  TVA s t a n d s  
o u t  a s  a  more e f f i c i e n t  o r g a n i z a t i o n  f o r  r e g i o n a l  deve lopment .  

1 . 3 .6  Conc lus ions  

( a )  Dur ing t h e  f i r s t  s t a g e  of  t h e  TVA's deve lopment  t h e  main 
e f f o r t s  w e r e  c o n c e n t r a t e d  on t h e  m u l t i p u r p o s e  program of  r e g u l a t i n g  
and making u s e  o f  t h e  Tennessee R i v e r ,  i t s  t r i b u t a r i e s  and a d j o i n -  
i n g  l a n d ,  which,  a s  w e  have s e e n ,  i s  t h e  c o r e  of  t h e  economic 
deve lopment  of  t h e  r e g i o n .  Today t h e s e  prob lems have t o  a  g r e a t  
e x t e n t  been s o l v e d .  A s  a  r e s u l t  t h e  o b j e c t i v e s  of t h e  TVA, a s  
d e s c r i b e d  i n  t h i s  c h a p t e r ,  have changed,  and i t s  c a p a c i t y  t o  i n f l u -  
e n c e  r e g i o n a l  deve lopment  is more r e s t r i c t e d .  Now t h e  major  



i n f l u e n c e s  on t h i s  deve lopment  come f rom p r i v a t e  companies  and 
s t a t e  a u t h o r i t i e s .  

A l though t h e  TVA l e a d e r s  s t i l l  c o n s i d e r  t h e  main g o a l  t o  be 
t h e  complex deve lopment  o f  t h e  r e g i o n ,  a l m o s t  a l l  TVA a c t i v i t y  
i s  d i r e c t e d  towards  s o l v i n g  s p e c i f i c  r a t h e r  t h a n  complex prob lems.  
There  h a s  been no complex program,  g e n e r a l  p l a n ,  o r  even  a  complex 
f o r e c a s t  o f  t h e  deve lopment  of t h e  r e g i o n  f o r  1 0 ,  15 ,  o r  20 y e a r s .  
TVA a c t i v i t y  i n  d i f f e r e n t  d i r e c t i o n s  i s  r e f l e c t e d  i n  t h e  a v a i l a -  
b i l i t y  o f  l ong - range  f o r e c a s t s  and long- term p l a n s  f o r  deve lopment  
o f  t h e  power i n d u s t r y ,  f e r t i l i z e r  a c t i v i t y ,  r e c r e a t i o n  work,  e t c .  

( b )  There  i s  no e f f i c i e n t  r e g i o n a l  p o l i c y  on t h e  p a r t  of t h e  
f e d e r a l  a u t h o r i t y  i n  t h e  Un i ted  S t a t e s  and t h e r e  i s  a  l a c k  o f  
u n i t y  i n  p l a n n i n g  between t h e  TVA and t h e  f e d e r a l  d e p a r t m e n t s .  
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Chapte r  2 :  P lann ing  and Management i n  t h e  TVA 

2 . 1  INTRODUCTION 

T h i s  c h a p t e r  b r i n g s  t o g e t h e r  some d i s t i n c t  b u t  r e l a t e d  ap- 
p r o a c h e s  t o  t h e  s t u d y  o f  o r g a n i z a t i o n a l  a s p e c t s  o f  t h e  TVA--its 
s t r u c t u r e ,  i ts  methods o f  p l a n n i n g ,  and i ts  means o f  implementa- 
t i o n .  I n  t h i s  i n t r o d u c t o r y  s e c t i o n  we w i l l  b r i e f l y  d e s c r i b e  t h e  
i n t e r r e l a t i o n s h i p s  o f  t h e  p a p e r s ,  and t h e  g e n e r a l  approach  and 
l i m i t a t i o n s  o f  t h e  TVA s t u d y  p a r t i c u l a r l y  a s  t h e y  a f f e c t  o r g a n i z a -  
t i o n a l  i s s u e s .  

The s t u d y  o f  t h e  o r g a n i z a t i o n  and management o f  t h e  TVA i s  
o f  p o t e n t i a l  i n t e r e s t  i n  two d i f f e r e n t  ways. F i r s t l y  a s  a  pa r -  
t i c u l a r  o r g a n i z a t i o n a l  means o f  a c h i e v i n g  t h e  ba lanced  development 
o f  a  r e g i o n  which was, r e l a t i v e  t o  t h e  n a t i o n a l  a v e r a g e ,  under-  
deve loped ;  second ly  a s  an  i n t e r n a t i o n a l l y  recogn ized  example o f  
a  complex o r g a n i z a t i o n  c a r r y i n g  o u t  d i v e r s e  programs.  Whi le t h e  
two approaches  a r e  r e l a t e d ,  t h e  second d o e s  n o t  i n c l u d e  t h e  spe-  
c i f i c a l l y  r e g i o n a l  f o c u s ,  b u t  is more r e p r e s e n t a t i v e  o f  t h e  a c t i v -  
i t i e s  o f  t h e  o r g a n i z a t i o n a l  s t u d y  g roup ,  a l t h o u g h  n o t  n e c e s s a r i l y  
t h a t  o f  t h e  o t h e r  g r o u p s  w i t h i n  t h e  l a r g e r  s t u d y  team. 

To look  a t  t h e  TVA a s  a  p a r t i c u l a r  mechanism f o r  r e g i o n a l  
deve lopment  would have i n v o l v e d  c o n c e n t r a t i n g  n o t  o n l y  on  t h e  TVA 
i t s e l f  b u t  on t h e  many o t h e r  o r g a n i z a t i o n s  t h a t  r e l a t e  t o  deve lop -  
ment a c t i v i t i e s  i n  t h e  Tennessee V a l l e y .  These i n c l u d e  s t a t e  and 
l o c a l  governments ,  f e d e r a l  a g e n c i e s ,  u n i v e r s i t i e s ,  and o t h e r s .  
The TVA i s  t h e  c e n t r a l  a g e n t  i n  Tennessee V a l l e y  deve lopment ,  b u t  
it is c e r t a i n l y  n o t  t h e  o n l y  one.  To u n d e r s t a n d  and e v a l u a t e  t h e  
TVA a s  a  p a r t i c u l a r  r e g i o n a l  mechanism, we would a l s o  have t o  t a k e  
a c c o u n t  o f  t h e  s p e c i f i c  f a c t o r s  and v a l u e s  o p e r a t i n g  w i t h i n  t h e  
Un i ted  S t a t e s  more t h a n  U O  y e a r s  ago ,  which t h r o u g h  t h e  f o r m u l a t i o n  
o f  t h e  f e d e r a l  p o l i c y  l e d  t o  t h e  c r e a t i o n  o f  t h e  TVA. The r e s e a r c h  
r e p o r t e d  h e r e  c a n n o t  and d o e s  n o t  a im t o  be s o  comprehens ive.  
We have some i n f o r m a t i o n  on t h e  network o f  o r g a n i z a t i o n s  o f  which 
t h e  TVA is t o d a y  a  p a r t .  However, t h e  r e s e a r c h  was n o t  d e s i g n e d  
t o  f u l l y  e l a b o r a t e  t h a t  network  and we have no  r e a s o n  t o  b e l i e v e  
t h a t  o u r  i n f o r m a t i o n  i s  c o m p l e t e - - r a t h e r  t h e  o p p o s i t e .  From t h e  
h i s t o r i c a l  s t a n d p o i n t  we a r e  n o t  a b l e  t o  d i s c e r n  why a  TVA-type 
agency seemed t h e  a p p r o p r i a t e  o r g a n i z a t i o n a l  s o l u t i o n  t o  p o l i c y -  
makers ,  g i v e n  t h e  s p e c i f i c  c o n d i t i o n s  of t h e  1930s.  Some of  t h o s e  
c o n d i t i o n s  have now changed and t h i s  may be one  o f  t h e  r e a s o n s  why 
t h e  TVA h a s  n o t  been i m i t a t e d  e l s e w h e r e .  Under t o d a y ' s  c o n d i t i o n s  
po l i cymakers  may s e e  more a t t r a c t i v e  ways o f  p r o v i d i n g  c o o r d i n a t i o n  
between i n t e r c o n n e c t e d  programs. 

We f o c u s ,  t h e n ,  on t h e  TVA a s  an  example o f  a  modern complex 
o r q a n i z a t i o n .  No o r g a n i z a t i o n  c a n  be c o n s i d e r e d  i n  a  vacuum o r  



without regard for its evolution, so we will refer to this wider 
context on the basis of our o m  observations and literature 
reviews, including sections relating to TVA history. The special 
regional character of the TVA will not be lost in the following 
sections, but these sections will not amount to an evaluation of 
TVA strategy as a means of achieving regional development. This 
limited perspective is consistent with the circumstances under 
which the study was initially planned--as part of the IIASA Large 
Organizations Project, which had not at that time placed an empha- 
sis on regional development. 

In studying the TVA as an example of large and complex orga- 
nization one can follow one of two primary and related modes. 
One is to look at the TVA as a repository of specific and some- 
times novel management mechanisms. From this it should be possible 
to add to the battery of organizational forms or management tech- 
niques that have stood the test of time and may be applicable else- 
where. Hence the insight gained from the TVA experience can be 
very direct. The second is to compare or criticize the TVA against 
particular theories or organizational "solutions" which have been 
tested elsewhere. At its most simple this mode asks, "How does 
the TVA compare with, or add to, the state of the art of designing 
management systems?" Knowledge gained from empirical experience 
underlies this approach; consultancy activities and much organiza- 
tional research follows it. As will be seen the TVA does partially 
fulfill the expectation of being a good means of observing novel 
methods. 

It is reasonable to categorize the first three of the four 
sections in this chapter as broadly following the latter mode. 
They were written by three separate observers within the study 
team, who were able to draw on different experiences and who used 
different models or criteria. The first section describes, with 
some evaluation, TVA structure at the corporate level, and focuses 
on mechanisms used for integration and coordination (J.O. Tomb). 
The second concentrates on the TVA planning system (R.C. Tomlinson). 
The third details some of the rather special, indirect mechanisms 
used to achieve implementation in some of the TVA program areas 
(R. Owstrowski). Each section reflects the rather different per- 
spective of the author. 

The fourth section in this chapter considers TVA organization 
at the divisional rather than corporate level (C. Davies) . This 
mode of study is rather different and the analysis has drawn upon 
a conceptual approach developed at IIASA in the 18 months following 
the field study. 

Studies which seek to learn from particular mechanisms or pro- 
cedures used in any organization, and attempt to apply that experi- 
ence elsewhere must ultimately be limited by questions concerning 
the universality of that experience. Most students of organization 
would agree that ways of solving organizational problems are not 
infinitely transferable but are limited by the nature of the ob- 
jectives of the organization and the setting in which it exists. 



No doub t  some mechanisms a r e  more t r a n s f e r a b l e  t h a n  o t h e r s ,  and 
some s e t t i n g s  o r  pu rposes  c a n  i n  p r a c t i c e  b e  r e g a r d e d  a s  s u f f i -  
c i e n t l y  s i m i l a r  f o r  a t  l e a s t  a  t r a n s f e r  a t t e m p t .  The s u c c e s s  
o f  much work i n  t h e  o r g a n i z a t i o n  f i e l d  d e m o n s t r a t e s  t h a t  a  d e g r e e  
o f  t r a n s f e r a b i l i t y  o f  d i r e c t  o r g a n i z a t i o n a l  e x p e r i e n c e  d o e s  e x i s t .  
However, t h i s  mode o f  r e s e a r c h  d o e s  n o t  i t s e l f  h e l p  t o  d e f i n e  t h e  
b o u n d a r i e s  o f  t h e  p r o c e s s .  An a l t e r n a t i v e  approach t o  o r g a n i z a -  
t i o n a l  s t u d y  i s  t o  u s e  c a s e s  t o  e s t a b l i s h  a  t h e o r e t i c a l  framework 
f o r  u n d e r s t a n d i n g  t h e  c o n d i t i o n s  under  which p a r t i c u l a r  s t r u c t u r e s  
o r  mechanisms a r e  a p p r o p r i a t e  and c a n  t h e r e f o r e  b e  expec ted  t o  be 
s u c c e s s f u l .  T h i s  was n o t  o u r  c e n t r a l  approach  i n  t h e  TVA c a s e  
s t u d y ,  b u t  w e  can  n e v e r t h e l e s s  a p p l y  such i d e a s  deve loped  a f t e r  
t h e  c a s e  t o  make a d d i t i o n a l  u s e  o f  t h e  i n f o r m a t i o n  c o l l e c t e d .  

The i d e a s  w e  w i l l  u s e  i n  t h e  f o u r t h  s e c t i o n  draw upon a  
c o n c e p t u a l  approach deve loped a t  IIASA s p e c i f i c a l l y  t o  d e a l  w i t h  
c a s e s  i n  d i f f e r e n t  s e t t i n g s  where it was expec ted  t h a t  e x p e r i e n c e s  
would n o t  be d i r e c t l y  t r a n s f e r a b l e .  I t  i s  an approach  t h a t  was 
a p p l i e d  i n  a  S o v i e t  and a l s o  a  UK c a s e  s t u d y .  Because it was 
d e s i g n e d  t o  a d d r e s s  q u e s t i o n s  o f  l a r g e - s c a l e  program management 
i n v o l v i n g  many i n s t i t u t i o n s  r a t h e r  t h a n  o n e ,  w e  a r e  n o t  a b l e  t o  
a p p l y  a l l  t h e  i d e a s  h e r e .  N e v e r t h e l e s s  some of t h e  b a s i c  con- 
c e p t s  a r e  p r e s e n t e d  and th rough  them it i s  p o s s i b l e  t o  make new 
i n t e r p r e t a t i o n s  o f  o u r  TVA d a t a .  

T h i s  c h a p t e r  w i l l  n o t  end w i t h  an  o v e r a l l  summary o r  w i t h  
f i n a l  c o n c l u s i o n s  abou t  TVA management and o r g a n i z a t i o n .  Each 
s e c t i o n  p r e s e n t s  i t s  own i n s i g h t s  and c o n c l u s i o n s .  Some of  t h e s e  
(where t h e y  o v e r l a p )  a r e  on o c c a s i o n  a t  v a r i a n c e  w i t h  one a n o t h e r ;  
t h i s  r e f l e c t s  t h e  i n i t i a l  v iewpo in t  t a k e n  by t h e  a u t h o r .  Fo r  t h i s  
p a r t i c u l a r  a r e a  o f  t h e  s t u d y  it would be wrong t o  t r y  t o  c r e a t e  
a  u n i f i e d  v iew o v e r  t h e  s t u d y  team. W e  b e l i e v e  t h e  d i f f e r e n t  con- 
c l u s i o n s  t o  be an  i n e v i t a b l e  r e f l e c t i o n  of t h e  s t a t e  o f  o r g a n i z a -  
t i o n a l  r e s e a r c h ,  e s p e c i a l l y  a s  i t a f f e c t s  s t u d i e s  c a r r i e d  o u t  by 
i n t e r n a t i o n a l  teams on a  s i n g l e  o r g a n i z a t i o n  and e s p e c i a l l y  a s  
it a t t e m p t s  t o  conduc t  r e s e a r c h  a c r o s s  n a t i o n a l  and c u l t u r a l  
boundar i e  s . 

2 . 2  ANALYSIS OF CURRENT ORGANIZATIONAL STRUCTURE 

T h i s  summary o f  t h e  TVA o r g a n i z a t i o n  s t r u c t u r e  d i s c u s s e s  
s i g n i f i c a n t  c h a r a c t e r i s t i c s  o f  t h e  Board o f  D i r e c t o r s ,  t h e  O f f i c e  
o f  t h e  Genera l  Manager, t h e  mains t ream o p e r a t i n g  a c t i v i t i e s  and 
t h e  s e r v i c e  and s u p p o r t  u n i t s .  I t  t h e n  examines t h e  mechanisms 
f o r  i n t e r n a l  and e x t e r n a l  c o o r d i n a t i o n  w i t h  t h e i r  emphas is  on 
i n f o r m a l i t y .  

2 . 2 . 1  Board o f  D i r e c t o r s  

The TVA h a s  a  Board o f  t h r e e  members a p p o i n t e d  by t h e  P r e s i -  
d e n t  o f  t h e  Uni ted S t a t e s  t o  s e r v e  f u l l  t i m e  ( w i t h  no o u t s i d e  
i n t e r e s t s )  f o r  o v e r l a p p i n q  n ine -year  t e r m s .  The Chairman of t h e  



Board  i s  d e s i g n a t e d  by t h e  P r e s i d e n t ;  h e  s e r v e s  a s  spokesman f o r  
t h e  Board and  o f t e n  f o r  t h e  c o r p o r a t i o n  and i s  t h u s  t h e  c h i e f  
e x e c u t i v e  o f f i c e r .  M a j o r i t y  v o t e  g o v e r n s  Board d e c i s i o n s .  

The background and  e x p e r i e n c e  o f  t h e  Board members c o v e r s  a  
b r o a d  s p e c t r u m .  The i n i t i a l  Board  i n c l u d e d  a n  e d u c a t o r ,  a  l a w y e r ,  
and  a  s p e c i a l i s t  i n  c o n s t r u c t i o n .  The p r e s e n t  Board Chairman 
s t a r t e d  w i t h  t h e  TVA a s  a  c o n s t r u c t i o n  e n g i n e e r  i n  1934.  L a t e r  
h e  became G e n e r a l  Manager a n d  i n  t h r e e  y e a r s  w i l l  c o m p l e t e  h i s  
second  n i n e - y e a r  t e r m  o n  t h e  Board .  The o t h e r  Board member i s  a  
l a w y e r  and  a  f o rmer  Tennessee  s t a t e  l e g i s l a t o r ,  who l a t e r  s e r v e d  
a s  a  Commiss ioner  o f  C o n s e r v a t i o n  i n  t h e  s t a t e .  (One o f  t h e  p o s i -  
t i o n s  became v a c a n t  when t h e  i n c u m b e n t ' s  t e r m  e x p i r e d  and  t h e  
vacancy  had n o t  been f i  1 l e d  i n  J u n e  197 5 .  ) 

The s i z e  o f  t h e  Board i s  a  r a t h e r  u n i q u e  f e a t u r e .  F o r  a n  
e n t e r p r i s e  o f  t h e  TVA's s i z e  o n e  would e x p e c t  i t  t o  b e  much 
l a r g e r . *  The three-man Board a v o i d s  t h e  p rob lems  t h a t  o f t e n  s t e m  
f rom "one-man r u l e u . * *  O v e r l a p p i n g  t e r m s  p r o v i d e  c o n t i n u i t y .  
A t  t h e  same t i m e ,  t h e  Board is s m a l l  enough t o  m in im ize  communi- 
c a t i o n  a n d  c o o r d i n a t i o n  p rob lems . * * *  The TVA Ac t  o f  1933 d e f i n e d  
t h e  b r o a d  o b j e c t i v e s  o f  t h e  TVA, b u t  l e f t  it t o  t h e  Board t o  d e t e r -  
mine  t h e  most  a p p r o p r i a t e  i n t e r n a l  a r r a n g e m e n t s .  I n  a d d i t i o n ,  t h e  
TVA i s  i n d e p e n d e n t  o f  t h e  C i v i l  S e r v i c e  Commission i n  Wash ing ton ,  
D.C.; i t e s t a b l i s h e s  i t s  own o r g a n i z a t i o n  s t r u c t u r e  and  p o s i t i o n  
c l a s s i f i c a t i o n s ,  d e t e r m i n e s  i t s  own pay  s c a l e s  ( b a s e d  o n  g e n e r a l  
p r a c t i c e s  i n  t h e  V a l l e y )  and  m a i n t a i n s  i ts  own r e t i r e m e n t  f u n d .  

F i g u r e  2 .1  i l l u s t r a t e s  t h e  s t r u c t u r a l  r e l a t i o n s h i p  be tween 
t h e  Board and t h e  o v e r a l l  o r g a n i z a t i o n .  The Board  i s  empowered 
t o  " . . . d i r e c t  t h e  e x e r c i s e  o f  a l l  t h e  powers  o f  t h e  c o r p o r a t i o n " .  
I t  e s t a b l i s h e s  g e n e r a l  p o l i c i e s  and  p rog rams ;  r e v i e w s  and a p p r a i s e s  
f i n a l  r e s u l t s ;  e v a l u a t e s  p r o j e c t s  and  s p e c i f i c  i t e m s ,  wh ich  a r e  
o f  m a j o r  i m p o r t a n c e ,  i n v o l v e  i m p o r t a n t  e x t e r n a l  r e l a t i o n s ,  o r  
o t h e r w i s e  r e q u i r e  Board  a p p r o v a l ;  a p p r o v e s  t h e  a n n u a l  b u d g e t ;  and  

*The TVA's a n n u a l  o p e r a t i n g  e x p e n d i t u r e  a p p r o x i m a t e s  
$ 1 , 0 0 0 , 0 0 0 , 0 0 0 ;  i ts  a s s e t s  e x c e e d  $ 5  b i l l i o n ;  i ts  s t a f f  num- 
b e r  o v e r  10 ,000 .  

* * I n  1941,  David L i l i e n t h a l ,  o n e  o f  t h e  o r i g i n a l  Board members 
and  i t s  second  Cha i rman,  was d i s c u s s i n g  t h e  a p p r o p r i a t e n e s s  o f  
a  th ree-man Board .  Gordon C l a p p ,  l a t e r  G e n e r a l  Manager,  
e x p r e s s e d  " . . . a  g r e a t  d e a l  o f  f a i t h  i n  t h e  p r o p o s i t i o n  t h a t  t h e  
p u b l i c  t h i n k s  t h a t  a  th ree-man b o a r d  is  less a r b i t r a r y  and i s  
less s u b j e c t  t o  l o c a l  s p e c i a l  p r e s s u r e s  t h a n  a  s i n g l e  Adminis-  
t r a t o r .  T h r e e  men a r e  a l m o s t  i n v a r i a b l y  less a r b i t r a r y ,  i n  
f a c t ,  t h a n  o n e  man; t h e r e  may b e  c o u n t e r v a i l i n g  d i s a d v a n t a g e s ,  
o f  c o u r s e . "  [ I ,  p .  2811 

***An o b s e r v e r  o f  t h e  n a t i o n a l i z a t i o n ,  t h e n  t h e  p a r t i a l  d e n a t i o n a l i -  
z a t i o n  a n d  l a t e r  t h e  r e n a t i o n a l i z a t i o n  o f  t h e  B r i t i s h  S t e e l  
I n d u s t r y  be tween  1949 and  1966 h a s  commented t h a t  f o r  t h e  s e c t o r  
t h a t  r ema ined  p u b l i c l y  owned t h r o u g h o u t ,  a  th ree-man Board o f  
t h i s  t y p e  m i g h t  h a v e  p r o v i d e d  t h e  c o n s i d e r a b l e  a d v a n t a g e  o f  con-  
t i n u i t y  w i t h  f l e x i b i l i t y  and q u i c k  r e s p o n s e .  



Figure 2.1. Oraanization of  the Tennessee Valley Authority. 
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e s t a b l i s h e s  t h e  b a s i c  o r g a n i z a t i o n  t h r o u g h  wh ich  programs and 
p o l i c i e s  a r e  e x e c u t e d .  

The p r e c e d i n g  p a r a g r a p h  s u g g e s t s  t h a t  t h e  Board i s  a  s t r o n g  
p o l i c y m a k i n g  and  s t r a t e g y - d e t e r m i n i n g  body.  I n  t h e  v e r y  na r row  
s e n s e  t h a t  f o r m a l  Board a c t i o n  i s  r e q u i r e d ,  t h i s  i m p r e s s i o n  would 
b e  c o r r e c t .  I n  a c t u a l  p r a c t i c e ,  however ,  t h e  Board  a p p e a r s  t o  
h a v e  a  more l i m i t e d  r o l e .  F o r  examp le ,  w e  h a v e  b e e n  t o l d  t h a t  
t h e  G e n e r a l  Manager s c r e e n s  o r  f i l t e r s  t h e  i s s u e s  p r e s e n t e d  t o  
t h e  Boa rd ,  " s o  a s  t o  a v o i d  c o n f l i c t  s i t u a t i o n s "  and  m in im ize  con- 
f r o n t a t i o n .  The J u n e  12 ,  1975 Board  m e e t i n g ,  a t t e n d e d  by a  member 
o f  o u r  g r o u p ,  would s u p p o r t  t h i s  v iew.*  

The s t r a t e g y  and po l i cymak ing  r o l e  o f  t h e  Board c a n  a l s o  b e  
o b s t r u c t e d .  T h i s  o c c u r s  b e c a u s e  i t  i s  o f t e n  p r e s e n t e d  w i t h  a  
s i n g l e  s i t u a t i o n  f o r  d e c i s i o n  r a t h e r  t h a n  w i t h  a l t e r n a t i v e s ;  t h u s  
it is l i m i t e d  t o  a  " y e s  o r  no" d e c i s i o n  and c a n n o t  e x e r c i s e  judge- 
ment  a b o u t  t h e  r e l a t i v e  d e s i r a b i l i t y  o f  a v a i l a b l e  a l t e r n a t i v e s .  
To some e x t e n t ,  t h e r e f o r e ,  t h e  r e m a i n d e r  o f  t h e  o r g a n i z a t i o n  h a s  
p reempted  t h e  p o l i c y -  and  s t r a t e g y - f o r m u l a t i o n  r o l e  o f  t h e  Board .  

I t  i s  p e r h a p s  b e c a u s e  o f  t h i s  s i t u a t i o n  t h a t  t h e  Board f i n d s  
i t  d i f f i c u l t  t o  l e a v e  n o n p o l i c y  m a t t e r s  t o  o t h e r s  i n  t h e  o r g a n i z a -  
t i o n .  W e  h a v e  b e e n  t o l d  t h a t  Board members a r e  " u n w i l l i n g  t o  b e  
i s o l a t e d  f rom o p e r a t i o n s " .  T h e r e  a r e  s a i d  t o  b e  t i m e s  when t h e  
Board w i l l  " a s s e r t  i t s e l f "  w i t h  r e s p e c t  t o  t h e  way i t s  p o l i c y  
d e c i s i o n s  a r e  imp lemented. * *  

*At t h e  J u n e  12 m e e t i n g  (one  o f  t h e  two month ly  s e s s i o n s  t h a t  a r e  
o p e n  t o  t h e  p u b l i c )  6 r e p r e s e n t a t i v e s  o f  t h e  p r e s s  ( i n c l u d i n g  a  
mov ie  camera  p h o t o g r a p h e r )  a n d  1 2  o t h e r  i n d i v i d u a l s  we re  p r e -  
s e n t .  A f t e r  b r i e f  o p e n i n g  comments by t h e  Cha i rman,  t h e  G e n e r a l  
Manager e x p l a i n e d  e a c h  o f  t h e  3 3  i t e m s  o f  t h e  agenda  t h a t  r e q u i r e d  
Board a c t i o n  ( a p p r o x i m a t e l y  o n e  t h i r d  had b e e n  i n f o r m a l l y  app roved  
p r i o r  t o  t h e  m e e t i n g  b e c a u s e  o f  t i m e  l i m i t s  r e l a t i n g  t o  c o n t r a c t  
b i d s ) .  From t i m e  t o  t i m e ,  t h e  Chairman and  t h e  o t h e r  d i r e c t o r s  
p r e s e n t  a s k e d  q u e s t i o n s  o r  o f f e r e d  c l a r i f y i n g  comments. Occas ion-  
a l l y  e x e c u t i v e s  f rom v a r i o u s  o r g a n i z a t i o n a l  u n i t s  w e r e  a s k e d  t o  
e l a b o r a t e  on t h e  remarks  o f  t h e  G e n e r a l  Manager.  The s e s s i o n  
c o u l d  b e  d e s c r i b e d  a s  i n f o r m a l  and t h e  comments w e r e  u s u a l l y  non- 
c o n t r o v e r s i a l .  

**A r e c e n t  example  r e l a t e s  t o  a  Board d i r e c t i v e  t o  r e d u c e  o p e r a t i n g  
c o s t s  i n  t h e  O f f i c e  o f  Power by $10 ,000 ,000 .  O p e r a t i n g  manage- 
ment  d e c i d e d  t o  t e r m i n a t e  a  number o f  home e c o n o m i s t s  a s  p a r t  o f  
a  b r o a d e r  p rogram t o  e l i m i n a t e  t h e  Power M a r k e t i n g  D i v i s i o n  ( a  
f u n c t i o n  t h a t  seemed r e d u n d a n t  when t h e  TVA was e n c o u r a g i n g  c u s -  
t o m e r s  t o  r e d u c e  t h e i r  u s e  o f  e l e c t r i c i t y ) ;  o n c e  t h i s  d e c i s i o n  
became known, t h e  Board member who "pushed t h e  h a r d e s t "  f o r  t h e  
c o s t  r e d u c t i o n  p o l i c y  i s  s a i d  t o  h a v e  i n s i s t e d  t h a t  t h e  home 
e c o n o m i s t s  b e  r e t a i n e d .  Whi le  t h i s  a c t i o n  o f  t h e  Board member 
may h a v e  been j u s t i f i e d ,  t h i s  example  i s  s a i d  t o  b e  an  i l l u s t r a -  
t i o n  o f  t h e  d i f f i c u l t y  e x e c u t i v e s  h a v e  i n  u n d e r s t a n d i n g  t h e  r o l e  
o f  t h e  Board i n  r e l a t i o n  t o  o p e r a t i o n  d e c i s i o n s .  



The f a c t  t h a t  t h e  Board has  no s t a f f  o f  i t s  own, b u t  re l ies 
on i n d i v i d u a l s  t h r o u g h o u t  t h e  TVA f o r  i n f o r m a t i o n ,  o p i n i o n ,  and 
a d v i c e  p robab ly  encourages  a n  i n c l i n a t i o n  t o  " r e a c h  down" i n t o  
t h e  o r g a n i z a t i o n  on nonpo l i cy  m a t t e r s .  T h i s  s t a f f  a r rangement  
min imizes ove rhead  expenses  b u t  t h e  p a t t e r n  o f  d i r e c t  communi- 
c a t i o n  w i t h  t h e  e n t i r e  o r g a n i z a t i o n  makes invo lvement  i n  non- 
p o l i c y  m a t t e r s  a l m o s t  i n e v i t a b l e .  

Board members d e v o t e  a b o u t  one h a l f  o f  t h e i r  t i m e  t o  m e e t i n g s ,  
b o t h  fo rma l  and i n f o r m a l ,  w i t h  government o f f i c i a l s .  These ses- 
s i o n s  r a n g e  from budget  rev iews  w i t h  t h e  O f f i c e  o f  Management 
and Budget i n  Washington,  and Congress ,  t o  less s t r u c t u r e d  d i s -  
c u s s i o n s  o f  e x i s t i n g  o r  p r o s p e c t i v e  TVA a c t i v i t i e s .  

The Board does  n o t  a p p e a r  t o  have a d d r e s s e d  i t s e l f  s p e c i f i -  
c a l l y  t o  t h e  t r a d i t i o n a l  r e s p o n s i b i l i t y  o f  t h e  po l icymaking body 
i n  a  l a r g e - s c a l e  o r g a n i z a t i o n ,  i . e . ,  t h e  u p d a t i n g  o f  g o a l s  and 
o b j e c t i v e s .  Board members c o n t i n u e  t o  d e f i n e  t h e  m i s s i o n  o f  t h e  
TVA i n  t e r m s  o f  i ts  i n i t i a l  (1933) c h a r t e r - - t o  p r o v i d e  f o r  t h e  
i n t e g r a t e d  development o f  t h e  r e s o u r c e s  o f  t h e  V a l l e y .  I n  a c t u a l  
p r a c t i c e  today  t h e r e  i s  v e r y  l i t t l e  a c t i v i t y  i n  t h e  TVA t h a t  c o u l d  
be l a b e l l e d  " i n t e g r a t e d  r e g i o n a l  r e s o u r c e  deve lopment" .  I n s t e a d ,  
e a c h  i n d i v i d u a l  o r g a n i z a t i o n  u n i t  t e n d s  t o  f o c u s  on i t s  own p a r -  
t i c u l a r  c o n c e r n s ,  r a t h e r  t h a n  on a c t i o n  t h a t  would o p t i m i z e  o v e r a l l  
c o n d i t i o n s  t h r o u g h o u t  t h e  V a l l e y .  (Fo r  example,  Power i s  s a i d  t o  
have s t r e n u o u s l y  opposed t h e  e f f o r t s  o f  o t h e r  o r g a n i z a t i o n  u n i t s  
t o  i n t r o d u c e  more s t r i n g e n t  s t r i p  mine r e h a b i l i t a t i o n  s t a n d a r d s ,  
because  s u c h  a c t i o n  would i n c r e a s e  f u e l  and power c o s t s .  L i kew ise ,  
Water C o n t r o l  o b j e c t e d  t o  e f f o r t s  t o  m a i n t a i n  h i g h e r  w a t e r  l e v e l s  
t h a t  would enhance r e c r e a t i o n  si tes on t h e  r e s e r v a t i o n s  u p - r i v e r  
from TVA dams.)  A s  a  Brook ings I n s t i t u t i o n  r e p o r t  o b s e r v e d ,  

... TVA became a  pe r fo rmer  o f  s p e c i f i c  t a s k s ,  n o t  a  
comprehens ive r e g i o n a l  p l a n n e r  . . .  S e c t i o n s  22 and 23 o f  
t h e  a c t ,  t h e  p l a n n i n g  s e c t i o n s ,  have b a r e l y  been used 
and a  r e g i o n a l  p l a n n i n g  u n i t  c r e a t e d  a t  t h e  o u t s e t  was 
e l i m i n a t e d  a f t e r  1938. Among s p e c i f i c  t a s k s ,  TVA h a s  
c o n c e n t r a t e d  h e a v i l y  on t h e  g e n e r a t i o n  and s a l e  of  
e l e c t r i c  power. [ 2 ,  p.21 

Fur the rmore ,  t h e  h i s t o r y  o f  t h e  TVA i n c l u d e s  many e f f o r t s  a t  re- 
g i o n a l  deve lopment  t h a t  were abandoned due t o  p u b l i c  p r e s s u r e s :  

- The use  o f  dam c o n s t r u c t i o n  s i tes  t o  e s t a b l i s h  model 
hous ing ,  e d u c a t i o n ,  h e a l t h  c a r e ,  and o t h e r  s o c i a l  i n f r a -  
s t r u c t u r e  mechanisms; 

- Purchase  o f  l a r g e  l a n d  a r e a s  a d j a c e n t  t o  new dams and 
power p l a n t  si tes s o  t h a t  t h e  TVA c o u l d  c a r r y  o u t  e x t e n -  
s i v e  programs o f  r e f o r e s t a t i o n ,  s o i l  e r o s i o n  c o n t r o l ,  and 
fa rm ing  p r a c t i c e  improvements;  

- Commerce Department program t o  a t t r a c t  i n d u s t r y  t o  t h e  
TVA a r e a ;  

- P l a n s  f o r  o v e r a l l  development of t h e  V a l l e y ' s  r e s o u r c e s .  



Although t h e  TVA can  no l o n g e r  be v iewed a s  an i n t e g r a t e d  
r e g i o n a l  r e s o u r c e s  deve lopment  agency,  t h e  Board seems t o  i g n o r e  
t h i s  s i t u a t i o n - - a t  l e a s t  i n  i t s  p u b l i c  and p u b l i s h e d  s t a t e m e n t s .  
One consequence o f  t h e  d i s c r e p a n c y  between f o r m a l l y  s t a t e d  o b j e c -  
t i v e s  and t h e  a c t u a l  s i t u a t i o n  i s  t h e  r a t h e r  w idespread  concern  
a b o u t  t h e  TVA's f u t u r e .  ~ o t h  i n t e r n a l l y  and e x t e r n a l l y  w e  h e a r d  
comments a b o u t  t h e  " l a c k  o f  d i r e c t i o n " .  A s  o f t e n  happens,  a  
r e d e f i n i t i o n  o f  t h e  g o a l s  o f  t h e  t o t a l  e n t e r p r i s e  a p p e a r s  much 
c l e a r e r  i n  t h e  lower  e c h e l o n s  o f  t h e  o r g a n i z a t i o n  s t r u c t u r e  t h a n  
i n  t h o s e  h i g h e r  up. The f a c t  t h a t  power o p e r a t i o n s  a c c o u n t  f o r  
9 4 %  o f  t h e  TVA's o p e r a t i n g  budget  l e a d s  t o  concern  o v e r  t h e  s i n g l e  
minded emphas is  on power. Peop le  a r e  s a i d  t o  be "sc ramb l ing  t o  
p r o t e c t  themse lves"  a g a i n s t  t h e  p o s s i b i l i t y  (which some b e l i e v e  
i s  v e r y  r e a l )  t h a t  i n  t h e  f u t u r e  t h e  TVA w i l l  be an  e l e c t r i c  power 
p roducer  o n l y .  

The l a c k  o f  a  c l e a r e r  s e n s e  o f  d i r e c t i o n  f o r  t h e  o r g a n i z a t i o n  
a s  a  whole may s tem,  a t  l e a s t  i n  p a r t ,  f rom s e n i o r  management 's 
d e s i r e  t o  " m a i n t a i n  a  low p r o f i l e " .  The TVA o f t e n  has p u r p o s e f u l l y  
minimized i t s  own r o l e  because  o f  t h e  impor tance  a t t a c h e d  t o  t h e  
p h i l o s o p h y  o f  " h e l p i n g  p e o p l e  t o  h e l p  t h e m s e l v e s " .  Management 
wanted o t h e r s  t o  g e t  t h e  c r e d i t  f o r  whatever  was accompl ished.  
The TVA's r o l e  was e s s e n t i a l l y  c o n s i d e r e d  t o  be t h a t  o f  a  c a t a l y s t - -  
an agency t h a t  would i d e n t i f y  ways t o  improve t h e  q u a l i t y  o f  l i f e  
and p r o v i d e  i n f o r m a t i o n  on t h e  s t e p s  t h a t  shou ld  be t a k e n ,  b u t  n o t  
t o  e f f e c t  t h e  improvements.  T h i s  a c t i o n  would be t h e  r e s p o n s i b i l -  
i t y  o f  i n d i v i d u a l s  o r  l o c a l  governments.  

Whatever t h e  c a u s e ,  t h e  absence  o f  a  c l e a r e r  s e n s e  o f  d i r e c -  
t i o n  c r e a t e s  t h e  impress ion  o f  an  e n t e r p r i s e  t h a t  h a s  i n f o r m a l l y  
and u n o f f i c i a l l y  d e c i d e d  t o  c o n f i n e  i t s e l f  t o  a  f a r  na r rower  r o l e  
t h a n  was e n v i s a g e d  by i ts  c r e a t o r s .  The A u t h o r i t y  h a s  become 
l a r g e l y  o p p o r t u n i s t i c ;  a c t i v i t i e s  t h a t  might  come under  t h e  reg ion -  
a l  deve lopment  c a t e g o r y  now t e n d  t o  be ad  hoc deve lopments  r a t h e r  
t h a n  an  i n t e g r a l  p a r t  o f  a  r e g i o n a l  development p l a n .  The a b s e n c e  
o f  f o r m a l l y  e x p r e s s e d  o b j e c t i v e s  ( i n c l u d i n g  t h e  absence  o f  any 
e f f o r t s  t o  r e v i s e  them t o  r e f l e c t  chang ing  c o n d i t i o n s ,  b o t h  e x t e r -  
n a l l y  and i n t e r n a l l y )  does  n o t  r e p r e s e n t  a  model t h a t  o t h e r  re- 
g i o n a l  development e n t e r p r i s e s  s h o u d l  emu la te .  A s  t h e  e n t h u s i a s t i c  
s e n s e  o f  m i s s i o n  o f  t h e  TVA's found ing  g e n e r a t i o n  i s  no  l o n g e r  
a v a i l a b l e  t o  p r o v i d e  a  forward t h r u s t ,  t h e  absence  o f  a  c l e a r  s e n s e  
o f  d i r e c t i o n  would seem l i k e l y  t o  b reed  a  l o s s  o f  c o n f i d e n c e ,  s low 
down t h e  A u t h o r i t y ' s  momentum, and l e a d  t o  i n t e r n a l  c o n f u s i o n  and 
con£ l i c t .  

The a u t h o r  would a l s o  s u g g e s t  t h a t  o t h e r  r e g i o n a l  development 
p r o j e c t s  s h o u l d  make more o f  an  e f f o r t  t h a n  t h e  TVA seems t o  have 
done t o  m a i n t a i n  i t s  e a r l y  i n n o v a t i v e  and p i o n e e r i n g  s p i r i t .  
Reg iona l  deve lopment  s h o u l d  be viewed a s  a  c o n t i n u i n g  c y c l e  o f  
new c h a l l e n g e s ,  r a t h e r  t h a n  a s  a  f i n i t e  t a s k . *  Dynamic l e a d e r s h i p  

* T h i s  ph i l osophy  was r e f l e c t e d  i n  P r e s i d e n t  Kennedy's comments i n  
h i s  speech  a t  Muscle S h o a l s  i n  May 1 9 6 3 :  "The work o f  TVA w i l l  
n e v e r  be o v e r .  There w i l l  a lways be new p o s i t i o n s  f o r  i t  t o  
conquer .  " 



that keeps pushing new targets out in front of both the enter- 
prise and its environment is essential in order to prevent the 
enterprise from being overwhelmed and coopted by the environment. 

2.2.2 Office of the General Manager 

The General Manager is the Authority's chief adminstrative 
officer. One of his responsibilities is to ensure effective 
coordination of all operations within the policy framework estab- 
lished by the Board. He must also keep Board members informed. 
The General Manager is said to be "the boss on most operational 
problems". 

The attempt that is made within the TVA to differentiate 
between the Board of Directors and the Office of the General 
Manager may be somewhat artificial. There is a high degree of 
interaction between these two organization units. The General 
Manager spends much of his time in informal discussions with 
Board members; as the comments about the Board of Directors indi- 
cated, the General Manager exerts a considerable influence over 
the matters brought to the Board as well as over the way in which 
they are presented. Conversely, the extent to which the Board 
becomes involved in "administrative" matters varies according to 
both the issue being considered and the management style of incum- 
bents in both organizational units. (For example, the General 
Manager who preceded the present incumbent had been described as 
"weak" and "anxious to avoid problems"; in contrast, his prede- 
cessor was considered "strong".) Thus, we prefer to view the 
TVA's senior management as a single entity, as Figure 2.2 illus- 
trates. 

Figure 2.3 indicates the staff units that make up the Office 
of the General Manager. Considering the TVA's complexity and 
scope their small size is surprising. For example, Planning con- 
tains only two individuals. The Washington office is essentially 
a post office box, and contrary to some impressions, does not act 
as the clearinghouse and coordinator for relationships with fed- 
eral agencies. The very limited role of the Washington office 
reflects the nonfulfillment of the hope of the TVA's early leaders 
that it would become the major vehicle for effecting federal pro- 
grams in the Valley. For a variety of reasons, agencies such as 
the Departments of Agriculture, Commerce, and Interior perceived 
the TVA as a threat to their own existence; the net result was 
not only a refusal to turn over any of their own activities to 
the TVA but also the lobbying in Congress--often effectively-- 
to take away programs that the TVA had initiated in its early 
years. 

2.2.3 Operating Units 

The mainstream operating activities of the TVA are carried 
out through four "program" units organized essentially around pro- 
fessional disciplines: Office of Engineering Design and Construc- 
tion, Office of Power, Office of Agricultural and Chemical 
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Development, and the Division of Forestry, Fisheries, and Wild- 
life Development. 

Engineering Design and Construction is essentially a service 
unit that deals with the planning, engineering design, and con- 
struction of most permanent structures. The Office of Power is 
a more or less conventional "product" grouping concerned primarily 
with the generation and transmission of electric power. (Distri- 
bution is handled by some 160 local entities, often known as 
utility boards, which are generally publicly owned and completely 
separate from the TVA.) Power is a highly self-contained segment 
of the enterprise. For example, its finance division maintains 
direct contact with banks and other financial institutions and 
arranges for the sale of bonds or other debt instruments. Power 
is said to do its own program planning and resource allocation 
with only "general review". This situation causes concern about 
the adequacy and competence of the decisionmaking process. 

The Division of Forestry, Fisheries, and Wildlife Development 
conducts investigative and development programs directed toward 
maximum sustained production, use, and enjoyment of resources 
within the TVA area. 

The Office of Agricultural and Chemical Development is an 
outgrowth of the World War I nitrate plant in Muscle Shoals, 
Alabama, that served as the genesis of the TVA. It carries out 
research in and development and production of new and improved 
forms of fertilizers; much of the country's fertilizer production 
is manufactured under licenses granted by the TVA. It also tests 
and demonstrates methods of fertilizer use as an aid to soil and 
water conservation and to the improved use of agricultural re- 
sources. 

An analogy is often drawn between the TVA's "program" Offices 
or divisions and the product divisions of a rnultidivision enter- 
prise, but this does not adequately reflect the unusual diversity 
of activities carried out within the TVA. Unlike the relatively 
similar product divisions of many large-scale enterprises, in 
which product differences are greater than the variations in man- 
agement functions, the TVA's "program" Offices and divisions con- 
tain a broad spectrum of dissimilar management activities. Engi- 
neering and Construction, as well as Power come the closest to the 
pattern of production and marketing (or delivery) activities found 
in a conventional product division of a multidivision enterprise. 
At the other end of the spectrum is the Office of Agricultural 
and Chemical Development, in which research and development, and 
farming practice activities predominate. Between these two 
extremes is the emphasis on education and demonstration in the 
Division of Forestry, Fisheries, and Wildlife Development. 

The TVA often has been described as a "decentralized" enter- 
prise. The phrase "decentralized" appears to have originated 
auring the early days of the TVA when the decision was taken to 
locate its management in the Valley at a distance from the federal 
bureaucracy in Washington. In terms of its relationship to other 



federal agencies, the TVA is decentralized. The early decision 
to base the entire management team within the Valley has facili- 
tated what David Lilienthal, one of the original three directors 
and later the TVA's Chairman, has termed "region building at the 
grass roots" [ 3 ,  p. XIV] : 

TVA is an effective effort to decentralize the func- 
tioning of the federal government, to reverse the trend 
toward decentralization of power in Washington, to 
delegate, dilute, and withdraw federal power out of 
Washington and back into the regions and states and 
localities, insofar as the development of natural re- 
sources is concerned. The majority of the original 
Board of Directors and succeeding Boards, with the 
approval of Congress, set out to provide a demonstra- 
tion that greater and greater centralization in the 
Washington bureaus and departments was not inevitable; 
that a practical way could be worked out for regional 
decentralization that would work. That effort largely 
succeeded.* 

However an examination of the TVA's organization structure 
reveals a mixture of centralization and decentralization with the 
degree of each differing by function and by activity. To take 
one example, Power wields a great deal of influence (partly 
because the head of the Office of Power has easy access to the 
Chairman of the Board, which permits him to bypass the General 
Manager); on the other hand, the negotiation of all contracts 

*A recent study of regional organizations in the United States 
suggests that this grass roots doctrine is "suspect" because 
it grew out of the TVA's efforts in 1 9 3 9  to avoid being placed 
under the jurisdiction of the federal Department of the Interior. 
Martha Derthick goes on to observe [2, p. 3 4 - 3 5 ] :  "As a descrip- 
tion of TVA's conduct, the doctrine also has the defect of 
being too general. This is the nature of such doctrine, but 
the defect is accentuated in TVA's case by the actual variety 
of organizational behavior. The fact is that how TVA has 
conducted relations with others has depended on which program 
TVA was conducting. Each has its own pattern of politics and 
administration." 
Before the grass roots doctrine was enunciated in comprehensive 
terms, the Authority itself drew a clear distinction between 
the functions that were federal in nature, and therefore proper 
for it to execute, and those that were local in nature, and 
therefore properly left to the people of the Valley and their 
state and local governments. "Control of the Tennessee River 
is under the authority and direction of the Federal Government", 
the TVA's annual report stated in 1 9 3 6 ,  and "the planning of 
the river's future is entrusted to the TVA". On the other hand, 
the Authority had "no power or desire to impose from above a 
comprehensive plan for the social and economic life in the Valley. 
The planning of the Valley's future must be the democratic labor 
of many agencies and individuals." 



for coal, which accounts for 60% of the total cost of electric- 
ity, is handled by the central Purchasing Division rather than 
by the Office of Power--an arrangement that divides accountability 
for power costs. The next section of this chapter provides a 
more detailed explanation of the mixture of centralization/decen- 
tralization within the TVA's mainstream operating units. 

Thus, while there is no consistent pattern of decentraliza- 
tion, we believe it is correct to say that the organization struc- 
ture is characterized by a high degree of compartmentalization 
and self-sufficiency. With some exceptions of a rather limited 
nature, the TVA functions with far less interaction than one might 
expect to find in an enterprise dedicated to a unified approach 
to resource development. Engineering, for example, only becomes 
formally involved in the planning of a new power generating facil- 
ity after a project is well advanced. Compartmentalization has 
almost advanced to the stage where power or fertilizer production 
could be spun off as separate entities without having a significant 
impact on the TVA's other activities. 

2.2.4 Service of Support Units 

The Authority's organization structure includes the usual 
range of services or support units to be found in a large, multi- 
product enterprise: Finance, Law, Medical Services, Personnel, 
Property and Supply, and Purchasing. It should be noted that 
Finance is essentially a bookkeeping/accounting activity without 
responsibility for external financing--which lies with the Office 
of Power. It is also not responsible for planning or management 
information systems, which are handled by the Planning Staff in 
the Office of the General Manager. 

In addition to these conventional service or support activi- 
ties the TVA's organization structure includes several units that 
have a special content: Division of Environmental Planning, 
Division of Navigation Development and Regional Studies, Division 
of Reservoir Properties, Office of Tributary Area Development, and 
Division of Water Control Planning. Some of these units perform 
operational functions (e.g., Water Control Planning directs the 
release of water from the reservoir system), but the overall range 
of their activities appears to be more of a service or support 
nature. The rather special activities of these units are summa- 
rized below. 

The Division of Environmental Planning is responsible for 
insuring that the ongoing or proposed activities of the TVA meet 
the environmental protection criteria established by government 
agencies or by the TVA itself (in those cases where the TVA 
chooses to set standards higher than governmental criteria). 

The Division of Navigation Development and Regional Studies 
combines two separate categories of activities. The first relates 
to the further navigation engineering development of the Tennessee 
River system, and includes responsibility to maintain channel 



marke rs  on secondary  c h a n n e l s .  The second  and p o t e n t i a l l y  more 
s i g n i f i c a n t ,  s i n c e  t h e  r i v e r  sys tem i s  e s s e n t i a l l y  comp le ted ,  
r e l a t e s  t o  r e g i o n a l  economic a n a l y s i s  and t h e  p r e p a r a t i o n  o f  
p l a n s  f o r  r e g i o n a l  economic deve lopment .  The l a t t e r  r o l e ,  
however,  i s  e s s e n t i a l l y  a d v i s o r y  s i n c e  t h e  TVA h a s  no a u t h o r i t y  
t o  implement any r e g i o n a l  deve lopment  p l a n s  t h a t  i t s  s t a f f  may 
p r e p a r e ;  i t must r e l y  on p e r s u a s i o n  and t h e  c o o p e r a t i v e  a c t i o n  
by o t h e r s . *  

R e s e r v o i r  P r o p e r t i e s  o p e r a t e s  and m a i n t a i n s  t h e  p a r k l a n d  
r e s e r v a t i o n s  a d j a c e n t  t o  dams, p r o v i d e s  p r o p e r t y  p r o t e c t i o n  and  
law e n f o r c e m e n t ,  and o p e r a t e s  f a c i l i t i e s  f o r  v i s i t o r s .  

Water  C o n t r o l  P l a n n i n g  i s  r e s p o n s i b l e  f o r  d e t e r m i n i n g  t h e  
f l o w  o f  w a t e r  f rom r e s e r v o i r s  t h r o u g h o u t  t h e  V a l l e y  s o  a s  t o  
min imize f l o o d  damage and maximize h y d r o e l e c t r i c  power g e n e r a t i o n .  

2 .2 .5  Mechanisms f o r  I n t e r n a l  C o o r d i n a t i o n  

The TVA h a s  e s t a b l i s h e d  a  h i g h  l e v e l  o f  t e c h n o l o g i c a l  coo r -  
d i n a t i o n  i n  i t s  o p e r a t i n g  a c t i v i t i e s .  Ev idence o f  t h i s  c a n  be 
s e e n  i n  t h e  c l o s e  work ing r e l a t i o n s h i p s ,  w i t h  d a i l y  o r  even h o u r l y  
c o n t a c t ,  between t h e  D i v i s i o n  o f  Water C o n t r o l  ( t h a t  d e t e r m i n e s  

*Some p e r t i n e n t  o b s e r v a t i o n s  c a n  be found i n  [ 4 ,  p. 122,  123,  
128-1291. 

- "TVA h a s  b e l i e v e d  t h a t  t h e s e  p l a n n i n g  and implement ing  
powers be long  t o  t h e  s t a t e s  and  t h a t  TVA's r e s p o n s i b i l i t y  
i s  t o  h e l p  t h e  s t a t e s  assume and u s e  t h e s e  powers.  Over 
t h e  y e a r s  TVA h a s  a c c e p t e d  t h e  r e s p o n s i b i l i t y  o f  h e l p i n g  
s t a t e s  and l o c a l  governments  c r e a t e  t h e  n e c e s s a r y  p l a n n i n g  
and implement ing  o r g a n i z a t i o n  and t o  a s s i s t  i n  c o o r d i n a t i n g  
t h e i r  a c t i v i t i e s  i n  t h e  r e g i o n . "  

- " I t  i s  g e n e r a l l y  a c c e p t e d  t h a t  TVA h a s  been a  s u c c e s s  i n  
t h e  deve lopment  o f  a  m u l t i - u n i t ,  m u l t i p u r p o s e  r i v e r  sys tem.  
I n  t h i s  s e n s e ,  TVA h o l d s  i t s e l f  up a s  a  model o f  o r d e r l y ,  
i n t e g r a t e d  r e s o u r c e  deve lopment  f o r  t h e  r e s t  o f  t h e  wor ld  
t o  f o l l o w .  TVA h a s  been l e s s  s u c c e s s f u l  i n  t h e  deve lop -  
ment o f  t h e  l a n d  r e s o u r c e s  i n  i t s  g e o g r a p h i c  a r e a  and 
s t i l l  l e s s  s o  i n  b r i n g i n g  a b o u t  t h e  s o c i a l  and economic 
changes  r e q u i r e d  f o r  economic deve lopment . "  

" A l l  TVA p o l i c i e s  and programs s h o u l d  be  o r i e n t e d  t o  c r e -  
a t i n g  a  d e s i r a b l e  c l i m a t e  f o r  g rowth .  Much g r e a t e r  e f f o r t  
i s  r e q u i r e d  t o  g e t  l o c a l  government t o  a c c e p t  i t s  respon-  
s i b i l i t y  f o r  c r e a t i n g  t h i s  c l i m a t e .  Much g r e a t e r  emphas is  
on t h e  r o l e  o f  u r b a n i z a t i o n  i n  t h e  r e g i o n  is r e q u i r e d ,  a s  
w e l l  a s  i n c r e a s e d  e d u c a t i o n  on t h e  r e q u i r e m e n t s  o f  con- 
t i n u o u s  p l a n n i n g  and t h e  need f o r  c o o r d i n a t i o n  o f  respon-  
s i b l e  s t a t e  and l o c a l  a g e n c i e s . "  



the release of water from reservoirs) and the Office of Power 
(that operates the electricity generators). Another example is 
the collaboration between the Office of Power and the Division 
of Fisheries in determining the impact of water intake or exhaust 
systems at power plant locations on biological systems and devel- 
oping technical designs to minimize unfavorable conditions. The 
steps taken in the TVA's early years to combine the construction 
of new dams (and their reservoirs) with a program to eliminate 
malaria-carrying mosquitoes is yet another illustration of suc- 
cessful technological coordination. 

However, the managerial aspects of the Authority are char- 
acterized by the paucity of internal coordination and integrating 
mechanisms. The integrative organization units that were estab- 
lished during the early years of the TVA (i.e., Coordinating 
Division, Regional Planning Council, and Management Services 
Council) no longer exist. 

The elimination of the Coordination Division followed by 
the planning councils meant that the Office of the General Manager 
became the focal position in the organization (other than the 
Board) at which a total enterprise viewpoint could be brought to 
bear. The need for the General Manager to "balance the activities 
of the operating units'' was especially important since the oper- 
ating units had been organized vertically around fields of tech- 
nical specialization, e.g., design, construction, power generation, 
agricultural practices, rather than around programs that cut across 
these technical fields. The insistence of some General Managers 
that each Office or division should present its case independent 
of other organization units that might be affected added to the 
need for the Office of the General Manager to play an integrating 
role. 

Two steps have been taken in recent years to improve coordina- 
t ion : 

(a) To ease the integrating load the present General Manager 
decided to encourage "self coordination". This has been 
considered to be a relatively ineffective process that 
favors "bland generalizations" and tends to "bury con- 
flicts". 

(b) Much the same has happened to the "situation assessment" 
step in the planning process that was introduced when 
the Planning Division was established in the Office of 
the General Manager several years ago. In concept, this 
first step in the annual planning process includes an 
analysis of the working environment: (i) outside the 
TVA, (ii) within the TVA but outside the operating unit, 
and (iii) within the operating unit. The analysis is 
intended to identify "circumstances, trends and situa- 
tions that may impact either favorably or unfavorably on 
the organization units' ability to achieve ...g oals. 



P a r t i c u l a r  emphas is  i s  g i v e n  ... t o  problems t h a t  c a n n o t  
be r e s o l v e d  w i t h o u t  p o l i c y  d i r e c t i o n  o r  gu idance  by 
t h e  Board o f  t h e  Genera l  Manager". I f  it worked a s  
e x p e c t e d  t h e  s i t u a t i o n  a s s e s s m e n t  cou ld  p r o v i d e  t h e  
Genera l  Manager w i t h  some o f  t h e  i n f o r m a t i o n  t h a t  he  
needs  t o  i d e n t i f y  and r e s o l v e  c o n f l i c t s .  However, i t 
s e e m s  t h a t  t h e  s i t u a t i o n  a s s e s s m e n t s  a r e  l i m i t e d  t o  
" s a n i t a r y  comments" and muted r e f e r e n c e s  t o  i n t e r u n i t  
c o n f l i c t s .  The l a c k  o f  i n t e r u n i t  d i s c u s s i o n  a b o u t  prob- 
l e m s  h a s  been d e s c r i b e d  a s  t h e  " g r e a t e s t  s i n g l e  weakness" 
i n  t h e  A u t h o r i t y ' s  p l a n n i n g  p r o c e s s .  

U n f o r t u n a t e l y ,  t h e s e  d e v i c e s  f a l l  f a r  s h o r t  o f  t h e  needs  o f  
a  r e g i o n a l  development e n t e r p r i s e  w i t h  m u l t i p u r p o s e ,  m u l t i p r o d u c t  
a c t i v i t i e s  o r g a n i z e d  i n  a  l a r g e l y  v e r t i c a l  manner. I n  t h e  words 
o f  one o b s e r v e r ,  " . . .The mode o f  c o o r d i n a t i o n  w i t h i n  TVA h a s  n o t  
been i n t e g r a t i o n  th rough  s t r o n g  c e n t r a l  d i r e c t i o n .  F r i c t i o n  among 
t h e  p a r t s  h a s  been reduced by g i v i n g  f reedom t o  e a c h . "  [ 2 ,  p.321 

A g a i n s t  t h e s e  r a t h e r  meager i n t e g r a t i n g  e f f o r t s  s t a n d s  a  
r a t h e r  i m p r e s s i v e  a r r a y  o f  d e f i c i e n c i e s .  

F i r s t ,  t h e r e  i s  n o  formal  approach t o  r e g i o n a l  r e s o u r c e  
development.  Non-power p r o j e c t s  a r e  a c t i v a t e d  a s  s e p a r a t e  under-  
t a k i n g s  r a t h e r  t h a n  a s  p a r t  o f  a  c o o r d i n a t e d ,  long- range program. 

Second, t h e r e  i s  no mechanism f o r  r e s o u r c e  a l l o c a t i o n  between 
major  o r g a n i z a t i o n  u n i t s .  Each O f f i c e  o r  d i v i s i o n  d e t e r m i n e s  i t s  
own r e s o u r c e  needs .  The s i t u a t i o n  i s  f ragmented and o r g a n i z a t i o n  
u n i t s  may even o p e r a t e  a t  c r o s s  pu rposes .  

T h i r d ,  t h e  s i t u a t i o n  i s  compounded by t h e  f a i l u r e  t o  i n j e c t  
an i n t e g r a t i n g  d e v i c e ,  such a s  a  p r o j e c t  team,  i n  o r d e r  t o  r e d u c e  
t h e  c o m p a r t m e n t a l i z a t i o n  t h a t  c h a r a c t e r i z e s  t h e  o r g a n i z a t i o n  o f  
mains t ream a c t i v i t i e s .  Even though t h e  d e s i g n ,  c o n s t r u c t i o n ,  and 
o p e r a t i o n  o f  a  new power p l a n t  would a p p e a r  t o  be i d e a l l y  s u i t e d  
t o  t h e  use  o f  p r o j e c t  teams ( w i t h  members drawn from a l l  o r g a n i z a -  
t i o n  u n i t s  a f f e c t e d ,  i n c l u d i n g  F inance  and P e r s o n n e l ) ,  t h e  TVA 
has  n o t  adop ted  t h i s  o r g a n i z a t i o n a l  mechanism, which h a s  been 
proven q u i t e  e f f e c t i v e  i n  i n t e g r a t i n g  o p e r a t i o n s  i n  c a p i t a l  i n t e n -  
s i v e  i n d u s t r i e s .  Even s o  s i m p l e  an a g e n t  a s  a  one-man p r o j e c t  
c o o r d i n a t o r  i s  o n l y  now b e i n g  i n t r o d u c e d ;  it is s o  new t h a t  t h e  
p o s i t i o n  d e s c r i p t i o n  had n o t  been i n c o r p o r a t e d  i n  t h e  Admin is t ra-  
t i v e  Guides a s  o f  June 1 9 7 5 .  

I n  many l a r g e  e n t e r p r i s e s ,  t h e  p l a n n i n g  p r o c e s s - - i n c l u d i n g  
t h e  r e v i e w  o f  proposed p l a n s  by s e n i o r  management and t h e  subse-  
q u e n t  a s s e s s m e n t  o f  group and i n d i v i d u a l  performance--can be an  
e f f e c t i v e  i n t e g r a t i n g  d e v i c e . *  When compared w i t h  g e n e r a l  p r a c t i c e  

*See f o r  example S t e i n e r ' s  comments t o  t h e  e f f e c t  t h a t  p l a n n i n g  " i s  
an i n t e g r a t e d  framework w i t h i n  which each  o f  t h e  f u n c t i o n a l  p l a n s  
i s  i n t e r l i n k e d  and a l l  a r e  t i e d  t o g e t h e r . . . " ;  p l a n n i n g  " p r o v i d e s  
a  mechanism f o r  t h e  i n t e r r e l a t e d  p a r t s  t o  be c o o r d i n a t e d ,  t h e r e b y  



i n  US i n d u s t r y ,  t h e  TVA does  n o t  r a t e  t o o  h i g h l y .  The p r e s e n t  
e f f o r t  t o  u s e  p l a n n i n g  a s  an i n t e g r a t i n g  d e v i c e  d i d  n o t  g e t  under  
way u n t i l  t h e  1970s--about 4 0  y e a r s  a f t e r  t h e  TVA's i n c e p t i o n .  
There a p p e a r s  t o  be l i m i t e d  s u p p o r t  a t  some s e n i o r  management 
l e v e l s ,  f o r  a  s u b s t a n t i v e  p l a n n i n g  sys tem.  P l a n n i n g  p r o c e s s e s  
a r e  b e s t  c h a r a c t e r i z e d  a s  " l o o s e  and i n c o m p l e t e " .  P l a n s  seldom 
i n c l u d e  t h e  fo rma l  c o n s i d e r a t i o n s  o f  a l t e r n a t i v e s  o r  c o n t i n g e n c i e s .  
One example c i t e d  was t h e  f a i l u r e  t o  p r o v i d e  f o r  an upward r e v i -  
s i o n  f o r  e l e c t r i c  power r a t e s ,  a l t h o u g h  it was a l m o s t  a  c e r t a i n t y  
t h a t  such  a  change would t a k e  p l a c e  a t  l e a s t  once d u r i n g  t h e  p e r i o d  
o f  t i m e  covered  by a  r e c e n t  p l a n .  The i n f o r m a l  " g e n e r a l "  rev iew 
o f  p l a n s  by s e n i o r  management i s  de fended  on t h e  grounds t h a t  
g r e a t e r  emphas is  "cou ld  b e  d e s t r u c t i v e  o f  TVA's d e c e n t r a l i z e d  o r g a -  
n i z a t i o n " .  Once t h e  a n n u a l  budget  i s  approved ,  w e  u n d e r s t a n d  t h e r e  
i s  l i t t l e ,  i f  any ,  rev iew o f  per formance u n t i l  t h e  end o f  t h e  y e a r .  
A r e c e n t  a n a l y s i s  of  t h e  TVA's management p r a c t i c e s  by t h e  Con- 
t r o l l e r  Genera l  i n  Washington was h i g h l y  c r i t i c a l  o f  t h e  " l a c k  o f  
p l a n n i n g " .  

One consequence o f  t h e  absence  o f  i n t e g r a t i n g  mechanisms f o r  
mains t ream a c t i v i t i e s  i s  t h e  reduced  o p p o r t u n i t y  t o  c o n s i d e r  t h e  
TVA a s  a  u n i f i e d  sys tem.  Another r e s u l t  i s  an  i n s u l a r i t y  o f  view- 
p o i n t ,  e s p e c i a l l y  a t  lower  o r g a n i z a t i o n  l e v e l s .  A t h i r d ,  which 
w e  have n o t  y e t  a s s e s s e d  b u t  f o r  which w e  have g a i n e d  some impres-  
s i o n s ,  i s  t h e  p o t e n t i a l  f o r  less t h a n  e f f i c i e n t  p r o j e c t  e f f o r t  on 
l a r g e  c a p i t a l  e x p e n d i t u r e  p r o j e c t s .  

Mains t ream o p e r a t i o n s  a r e  n o t  t h e  o n l y  a r e a  i n  which i n t e -  
g r a t i n g  mechanisms a r e  l a c k i n g .  The same i s  t r u e  of  r e s e a r c h .  
T h i s  f u n c t i o n  is " f ragmented by d i v i s i o n "  w i t h  a  minimum o f  coor -  
d i n a t i o n .  For  example,  h y d r a u l i c s  r e s e a r c h  i s  c a r r i e d  o u t  i n  one 
d i v i s i o n ,  f e r t i l i z e r  i n  a n o t h e r ,  n u c l e a r  power i n  a  t h i r d ,  and 
s o l a r  e n e r g y  i n  a  f o u r t h .  Some o f  t h e s e  f i e l d s  a r e  s o  s o p h i s t i -  
c a t e d  t h a t  an economy of  s c a l e  approach  r a t h e r  t h a n  a  d e c e n t r a l i z e d  
approach  would s e e m  t o  be p r e f e r a b l e .  

One does  n o t  e x p e c t  t o  f i n d  a  l a c k  o f  i n t e g r a t i o n  and coor -  
d i n a t i o n  mechanisms i n  m u l t i p u r p o s e  o r g a n i z a t i o n s  where t h e  fo rma l  
s t r u c t u r e  i s  l a r g e l y  v e r t i c a l  and where t h e  predominant  managenent 
s t y l e  is e x t r e m e l y  i n f o r m a l .  

2 .2 .5 .1  R e l i a n c e  on " I n f o r m a l "  S t r u c t u r e  

The TVA's o r g a n i z a t i o n  i s  " i n f o r m a l "  i n  two r e s p e c t s .  F i r s t ,  
it is an  o r g a n i z a t i o n  i n  which h i e r a r c h y  p l a y s  less o f  a  r o l e  t h a n  

( c o n t i n u e d  from p r e v i o u s  page)  
a v o i d i n g  s u b o p t i m i z a t i o n  of  p a r t s  a t  t h e  expense o f  t h e  who le " ;  
o r  p l a n n i n g  "does  n o t  d e a l  w i t h  each  s e p a r a t e  e lement  o f  t h e  
b u s i n e s s  a l o n e ,  by i t s e l f ,  b u t  r a t h e r  p e r m i t s  t h e  manager t o  s e e  
t h i n g s  a s  p a r t s  o f  a  whole ... A wel l -deve loped  p l a n  n a t u r a l l y  l a y s  
t h e  b a s i s  f o r  c o o r d i n a t i o n ,  and e f f e c t i v e  c o n t r o l  c a n n o t  be 
a s s u r e d  w i t h o u t  p l a n n i n g  and c o o r d i n a t i o n . "  [ 5 ,  pp. 7 ,  66,  67,  
2971 



in most enterprises of its size. This produces a flexibility 
which permits a response to external or internal changes without 
the need for official modification in organization structure that 
might be necessary in other large enterprises. The lack of em- 
phasis on hierarchy also generates a more satisfying environment 
for those interested in a broader range of responsibilities. In 
this respect, the Authority has created an internal environment 
rather similar to that found in some unusually successful high 
technology organizations--e.g., Boeing, TRW, Xerox. 

The second aspect of the TVA's informal structure is the 
extent to which people have developed relationships--often of a 
personal nature--that compensate for the absence of formal inte- 
grating mechanisms. As one person expressed it: "TVA functions 
in spite of its organization structure deficiencies". 

These features help to create a third characteristic: the 
relatively undisciplined nature of the management processes. As 
noted earlier, there appears to be little inclination to take a 
strong-minded approach to the review of capital expenditure pro- 
posals or annual plans. Likewise, the control process and the 
relationships are characterized more by conflict avoidance than 
by conflict resolution. 

These characteristics of informality could lead to an attrac- 
tive work environment. At the same time, given the absence of 
formal integrating and coordinating devices, they may make the 
TVA a relatively inefficient enterprise. There are some indica- 
tions that the latter is the case, for example, the apparent 
narrowing of the electric power rate gap that once separated the 
Authority from private electric utilities. However, if the TVA 
is an efficient enterprise, then its combination of informality, 
flexibility, and relaxed discipline would represent an unorthodox 
path to successful operation. 

2.2.6 Mechanisms for External Coordination 

At its inception in 1933, the TVA was literally superimposed 
on a complex structure of existing government agencies--federal, 
state, and local. In addition, many viewed it as an unwanted 
intrusion on a private enterprise economy. Thus, the steps taken 
by the Authority to coordinate its activities with the external 
environment required particular attention. 

There are four aspects related to the TVA's external coordina- 
tion: 

- Interaction with the Federal Government; 

- Relations with state and local governments; 

- Cooperation with private industry; 

- Overall effectiveness. 



Each o f  t h e s e  w i l l  be examined s e p a r a t e l y .  

2 . 2 . 6 . 1  I n t e r a c t i o n  w i t h  t h e  F e d e r a l  Government 

The c r e a t o r s  o f  t h e  TVA and i ts  e a r l y  l e a d e r s  e n v i s a g e d  t h a t  
t h e  e n t e r p r i s e  would p l a y  a  b road  r o l e  i n  t h e  improvement o f  t h e  
a r e a ' s  economy. T h i s  is e v i d e n t  f rom t h e  e a r l y  a t t e m p t s  t o  u s e  
dam c o n s t r u c t i o n  si tes on models f o r  h o u s i n g ,  e d u c a t i o n ,  and 
h e a l t h  c a r e .  

From t h e  beg inn ing  it e s t a b l i s h e d  a  Washington o f f i c e  t o  
c o o r d i n a t e  i ts  a c t i v i t i e s  w i t h  v a r i o u s  f e d e r a l  a g e n c i e s .  The 
assumpt ion  was t h a t  t h e  a g e n c i e s  would welcome a  f e d e r a l  c o r p o r a -  
t i o n  w i t h i n  t h e  Tennessee V a l l e y  t h a t  c o u l d ,  i n  e f f e c t ,  become 
t h e i r  a g e n t  and even  b e a r  some o f  t h e i r  r e s p o n s i b i l i t i e s .  T h i s  
proved t o  be an  e r r o n e o u s  p remise .  The f e d e r a l  a g e n c i e s  proved 
u n r e s p o n s i v e ;  t h e y  w e r e  q u i t e  u n w i l l i n g  t o  r e l i n q u i s h  any o f  t h e i r  
a c t i v i t i e s  i n  t h e  V a l l e y  a r e a .  Thus,  t h e  TVA g r a d u a l l y  gave up 
i t s  hope o f  becoming t h e  key r e p r e s e n t a t i v e  o f  t h e  F e d e r a l  Govern- 
ment i n  t h e  r e g i o n  and s w i t c h e d  i ts  a t t e n t i o n  t o  t h e  u s e  o f  c a p i t a l  
i n v e s t m e n t  i n  n a v i g a t i o n ,  f l o o d  c o n t r o l  and power g e n e r a t i o n ,  and 
t r a n s m i s s i o n .  

More r e c e n t l y  t h e r e  was an  a t t e m p t  t o  u s e  TVA f a c i l i t i e s  and 
p e r s o n n e l  i n  t h e  r e s e a r c h  a c t i v i t i e s  o f  t h e  n a t i o n a l l y  c r e a t e d  
O f f i c e  o f  Hea l th  and Env i ronmenta l  S c i e n c e .  Once a g a i n ,  v a r i o u s  
f e d e r a l  a g e n c i e s  moved t o  preempt t h e  f i e l d - - t h i s  t i m e  e n v i r o n -  
men ta l  r e s e a r c h .  The r e s u l t  was much a s  b e f o r e :  t h e  TVA p u l l e d  
back from i ts  a m b i t i o u s  b e g i n n i n g s  and c o n c e n t r a t e d  on d e a l i n g  
w i t h  i t s  own env i ronmenta l  prob lems th rough  t h e  new D i v i s i o n  o f  
Env i ronmenta l  P lann ing .  

One r e a s o n  f o r  t h e  r e l a t i v e  l a c k  o f  s u c c e s s  i n  i t s  r e l a t i o n -  
s h i p s  w i t h  f e d e r a l  a g e n c i e s  may be t h e  f a c t  t h a t  t h e r e  i s  no f o c a l  
p o i n t  o f  c o n t a c t .  I n s t e a d  o f  a  c e n t r a l  c o o r d i n a t i n g  u n i t  w i t h  t h e  
r e s p o n s i b i l i t y  t o  e n s u r e  t h a t  t h e  v a r i o u s  f e d e r a l  a g e n c i e s  a r e  
a d e q u a t e l y  in formed a b o u t  TVA p l a n s ,  t h e  A u t h o r i t y  seems t o  be 
p u r s u i n g  a  p o l i c y  t h a t  assumes government r e l a t i o n s  a r e  e v e r y o n e ' s  
b u s i n e s s .  

2 . 2 . 6 . 2  R e l a t i o n s  w i t h  S t a t e  and Loca l  Governments 

From t h e  beg inn ing  TVA management knew t h a t  it would have t o  
c o e x i s t  w i t h  t h e  seven  s t a t e  governments i n  i t s  a r e a .  One p r a c -  
t i c a l  r e a s o n  f o r  t h i s  was t h e  v a r i e t y  i n  t h e i r  governmenta l  s t r u c -  
t u r e s ,  p a t t e r n  o f  e x i s t i n g  l e g i s l a t i o n ,  e t c .  

Thus,  t h e  TVA h a s  fo l l owed  t h e  p r a c t i c e  o f  work ing w i t h  sev-  
e r a l  s t a t e s .  One example would be i t s  c o o p e r a t i v e  e f f o r t  w i t h  
t h e  s t a t e  a g r i c u l t u r a l  c o l l e g e s  t o  s t a r t  farm d e m o n s t r a t i o n s  i n t r o -  
d u c i n g  new f e r t i l i z e r s .  Another would be c o o p e r a t i v e  e f f o r t s  w i t h  
s t a t e  f o r e s t r y  a g e n c i e s  t o  i n t r o d u c e  programs o f  r e f o r e s t a t i o n ,  
t i m b e r  management, f i r e  p r o t e c t i o n ,  wood u t i l i z a t i o n ,  and s t r i p  



mine r e c l a m a t i o n .  A t  t h e  t i m e  o f  t h e  TVA's c r e a t i o n ,  t h e r e  were 
no s t a t e  p a r k s  i n  t h e  V a l l e y .  I t  e s t a b l i s h e d  s e v e r a l  demonst ra-  
t i o n  p a r k s  and l a t e r  t r a n s f e r r e d  them t o  t h e  r e s p e c t i v e  s t a t e s .  
S t a t e  p a r k  depar tmen ts  w e r e  soon c r e a t e d ,  and s t a t e  f o r e s t ,  f i s h ,  
and w i l d l i f e  a g e n c i e s  expanded t h e i r  s t a f f  and a c t i v i t i e s .  

Much t h e  same happened w i t h  s t a t e  p l a n n i n g  a g e n c i e s  concerned 
w i t h  i n d u s t r i a l  development.  The TVA h a s  been i n s t r u m e n t a l  i n  
c r e a t i n g  such  a g e n c i e s ,  which have been among t h e  most a c t i v e  i n  
t h e  n a t i o n .  

S i n c e  i ts  i n c e p t i o n ,  t h e  A u t h o r i t y  h a s  s t r e s s e d  t h e  impor tance  
o f  c o o p e r a t i o n  w i t h  l o c a l  government.  I n i t i a l l y ,  t h i s  i n c l u d e d  
h e l p i n g  communit ies t o  o r g a n i z e  t h e i r  own e l e c t r i c  power d i s t r i -  
b u t i o n  sys tem and p r o v i d i n g  p r e f e r e n t i a l  t r e a t m e n t  i n  t h e  pu rchase  
t e r m s  f o r  TVA e l e c t r i c i t y ,  b u t  i t h a s  a l s o  invo lved  a s s i s t i n g  i n  
t h e  s e l e c t i o n  o f  t h e  b e s t  l o c a t i o n  w i t h i n  t h e  community f o r  an  
i n d u s t r i a l  pa rk  and t h e n  c o l l a b o r a t i n g  w i t h  l o c a l  p e o p l e  i n  t h e  
d e s i g n ,  f i n a n c i n g  a r rangements ,  e t c .  

I n  David L i l i e n t h a l ' s  words,  t h e  TVA " d e l i b e r a t e l y  t r i e d  t o  
' s t a r t  someth ing '  t h a t  l o c a l  f o r c e s  might  l a t e r  c a r r y  o n ,  on t h e i r  
own". H i s  d e s c r i p t i o n  of  t h e  A u t h o r i t y ' s  r o l e  i n  c r e a t i n g  l o c a l  
l i b r a r i e s  i l l u s t r a t e s  how t h i s  p r o c e s s  works:  

The A u t h o r i t y  wanted t o  p r o v i d e  l i b r a r y  s e r v i c e  f o r  i ts  
t housands  o f  employees b u i l d i n g  t h e  Wat ts  Bar Dam. But 
w e  d i d  n o t  want t o  s e t  up an  independen t  l i b r a r y  t h a t  
would be c l o s e d  and d i s a p p e a r  once  t h e  dam was b u i l t .  
So TVA c o n t r a c t e d  w i t h  t h e  Tennessee D i v i s i o n  o f  L i b r a r i e s  
and t h e  C i t y  L i b r a r y  Board o f  K n o x v i l l e ,  t o  p r o v i d e  t h i s  
s e r v i c e  a t  an  expense t o  TVA t h a t  d i d  n o t  exceed  what 
d i r e c t  TVA l i b r a r y  s e r v i c e  would have c o s t .  These two 
a g e n c i e s  knew t h e  p e o p l e  o f  t h e  l o c a l i t i e s ,  knew whom t o  
t u r n  t o  f o r  l o c a l  l e a d e r s h i p .  T h i s  c o n t r a c t  t h e n  became 
t h e  n u c l e u s  f o r  t h e  development o f  l o c a l  i n t e r e s t  i n  
l i b r a r y  s e r v i c e .  Regiona l  l i b r a r y  s e r v i c e  grew n a t u r a l l y  
o u t  o f  t h i s  beg inn ing .  A s  TVA c o n s t r u c t i o n  work moved up 
t h e  r i v e r  t o  o t h e r  dams i n  c o u n t r i e s  n e a r  by ,  more and 
more l o c a l  a g e n c i e s  and l e a d e r s  j o i n e d ,  a l l  c o n t r i b u t i n g  
funds  r a i s e d  by l o c a l  town c o u n c i l s  o r  coun ty  governments ,  
u n t i l  t h e  l i b r a r y  p r o j e c t  had expanded i n t o  t h i r t e e n  
c o u n t i e s  o f  e a s t  Tennessee.  I n  o n l y  one o f  t h e s e  c o u n t i e s  
had t h e r e  e v e r  b e f o r e  been adequa te  p u b l i c  f a c i l i t i e s  
f o r  t h e  r e a d i n g  o f  books.  Mobile l i b r a r y  u n i t s  were 
g o i n g  th rough  t h e  a r e a ,  r e a c h i n g  TVA c o n s t r u c t i o n  work- 
ers a t  t h e i r  homes, and a l s o ,  under  t h e  t e r m s  o f  t h e  
c o n t r a c t ,  non-employees l i v i n g  i n  t h e  remote r e g i o n s .  

By t h e  autumn o f  1 9 4 2  t h e  Wat ts  Bar Dam was n e a r l y  com- 
p l e t e d .  TVA's c o n t r i b u t i o n s  o f  f u n d s  would t h e r e f o r e  
soon be t e r m i n a t e d .  Now came t h e  r e a l  t e s t  o f  t h e  methods 
t h a t  had been i n a u g u r a t e d .  Had t h e  r o o t s  sunk i n  d e e p l y  
enough t o  s u s t a i n  and c o n t i n u e  what was now under  way? 



A meeting was called to see what could be done to 
keep the regional library system operating. A dozen 
women and a half dozen men attended, representing 
the library boards of eleven out of thirteen of the 
counties, and one by one they rose to tell of their 
experience. Mrs. Willis Shadow of Meigis County began 
the discussion: 

We have 6 ,000  p e o p l e  i n  M e i g i s  Coun ty ,  and no  r a i l r o a d ,  
no t e l e p h o n e s ,  and no newspape rs .  The bookmob i l e  and 
t h e  g r a p e v i n e  a r e  t h e  o n l y  means o f  commun ica t i on .  I f  
we l o s e  t h e  l i b r a r y  b o o k m o b i l e ,  how w i l l  we know what 
i s  go ing  on i n  t h e  wo r l d?  What chance have we t o  i m -  
p rove  s t a n d a r d s  o f  h e a l t h  o r  l i v i n g  e x c e p t  t h r o u g h  
r e a d i n g ?  T a l k  a b o u t  c o u n t r y  p e o p l e  n o t  r e a d i n g !  I n  
M e i g i s  County  we read  4 ,000 books  a  month .  T h e r e  i s  
n o t  a f a m i l y  i n  t h e  c o u n t y  t h a t  t h e  l i b r a r y  d o e s n ' t  
t o u c h .  

Many of these board members had been reluctant a year 
to two before to ask their county officers for a few 
hundred dollars contribution to the regional library. 
Yet before the meeting adjourned they had all agreed 
to ask the State Legislature for an annual appropriation 
of $25,000. They organized a legislative committee 
and mobilized state-wide support. On February 9 ,  1943, 
the Governor of Tennessee signed a measure setting up 
an east Tennessee regional library office, with an 
initial state appropriation of $20,000. [I, p. 126-1291 

One of the more unique community activities of the TVA is 
the Tributary Area Development (TAD) program. This was initiated 
in 1961. It represents an effort to deal with resource develop- 
ment needs and opportunities in areas removed from urban centers 
and, usually, from the Tennessee River itself. Essentially, the 
TAD program is designed to foster cooperative effort between 
adjacent county units, each of which is too small or too econom- 
ically impoverished to launch an improvement program on its own. 

Through analyses of the local situation, informal discussion 
with local leaders and other means the TVA will identify the 
existence of some form of improvement opportunity. If the local 
community decides that action is needed and wanted, the TVA will 
provide a broad range of assistance, most of it in the form of 
technical advice from its trained personnel but sometimes also 
financial aid. The cooperative effort is carried out through 
such multicountry organizations as citizen associations, health 
districts, educational cooperatives, and others. The activities 
range from developing a common water supply and distribution system 
to upgrading educational opportunities, disposing of household 
refuse, collecting discarded automobiles for scrap metal processing, 
providing summer recreation for children, and so on. (The TVA 
publication, T r i b u t a r y  Area Development  1970-1971 details' many of 
these local community assistance projects. 



Once l o c a l  communit ies band t o g e t h e r  f o r  one o r  more pro-  
j e c t s ,  t h e y  t y p i c a l l y  form a  "development d i s t r i c t "  t o  d i r e c t  
t h e  e f f o r t .  These d i s t r i c t s  o f t e n  have a  Board o f  D i r e c t o r s  
t h a t  i n c l u d e s  t h e  coun ty  j udges ,  community mayors,  and s e l e c t e d  
c i t i z e n s .  

The TAD program a l s o  i s  moving i n t o  s m a l l - s c a l e  power pro-  
j e c t s  t h a t  a r e  t o o  s m a l l  t o  b e  o f  i n t e r e s t  t o  t h e  O f f i c e  o f  Power. 
I n  a d d i t i o n ,  i t i s  exper imen t ing  w i t h  s o l i d  w a s t e  d i s p o s a l  methods,  
u s e  o f  wood w a s t e  a s  f u e l ,  and s o l a r  energy  g e n e r a t i o n .  

More r e c e n t l y ,  t h e  Boeing Company j o i n e d  f o r c e s  w i t h  t h e  TVA 
i n  t h e  urban p l a n n i n g  f o r  Timber lake--a new community. Common- 
w e a l t h  Ed ison ,  one o f  t h e  n a t i o n ' s  l a r g e s t  e l e c t r i c  u t i l i t y  com- 
p a n i e s ,  p a r t i c i p a t e s  j o i n t l y  w i t h  t h e  TVA i n  t h e  f a s t e r  u t i l i t y  
r e a c t o r  p r o j e c t  t h a t  i s  underway a t  Oak Ridge. 

2 .2 .6 .3  E f f e c t i v e n e s s  o f  E x t e r n a l  C o o r d i n a t i o n  

I t  i s  i r o n i c  t h a t  t h e  TVA's e n e r g e t i c  and v a r i e d  e f f o r t s  t o  
i n t e g r a t e  i t s  a c t i v i t i e s  w i t h  t h e  e x t e r n a l  env i ronment  have n o t  
been more p r o d u c t i v e .  T h i s  i s  most c l e a r l y  s e e n  i n  t h e  TVA's 
i n a b i l i t y  t o  become t h e  p r imary  v e h i c l e  f o r  r e p r e s e n t i n g  t h e  
F e d e r a l  Government w i t h i n  t h e  Va l ley .  I t  i s  a l s o  r e f l e c t e d  i n  
t h e  f a i l u r e  t o  e s t a b l i s h  s i m i l a r  r e g i o n a l  development a g e n c i e s  
i n  o t h e r  a r e a s  o f  t h e  Uni ted S t a t e s .  

Even w i t h i n  t h e  V a l l e y  one s e n s e s  a  r a t h e r  g rudg ing  w i l l i n g -  
n e s s  t o  s u p p o r t  t h e  TVA. C e r t a i n l y  t h e r e  i s  l i t t l e  e v i d e n c e  o f  a  
d e s i r e  t o  expand i t s  p r e s e n t  a c t i v i t i e s .  " I t  i s  f a r  from c l e a r  
whe the r  t h e  TVA p r o v i d e s  a  s u i t a b l e  model f o r  emu la t ion  i n  much 
o f  t h e  less deve loped wor ld . "  [ 6 ,  pp. 39-40] 

2 .2 .6 .4  Coopera t ion  w i t h  P r i v a t e  I n d u s t r y  

E f f o r t s  t o  i n t e r a c t  w i t h  t h e  env i ronment  have n o t  been l i m i t e d  
t o  work ing w i t h  governmenta l  u n i t s .  The TVA h a s  a l s o  a t t e m p t e d  
t o  "weld a  un ion o f  t h e  p u b l i c  i n t e r e s t  and t h e  p r i v a t e  i n t e r e s t s  
o f  b u s i n e s s  men". A d r a m a t i c  example o f  t h i s  approach was t h e  
t e c h n i c a l  a s s i s t a n c e  p rov ided  t o  f e r t i l i z e r  m a n u f a c t u r e r s  i n  i n -  
s t a l l i n g  t h e  e l e c t r i c  f u r n a c e  p r o c e s s  deve loped by t h e  TVA f o r  
p roduc ing  h i g h l y  c o n c e n t r a t e d  p l a n t  n u t r i e n t  from low-grade depos- 
i ts  o f  rock  phospha te .  L ikewise,  t h e  TVA made a v a i l a b l e  t o  p r i v a t e  
i n d u s t r y  i t s  d a t a  on p r o d u c t i o n  p r o c e s s e s  f o r  d i c a l c i u m  phosphate--  
a  c a t t l e  f e e d  supp lement .  Today, i t s  methods and equ ipment  a r e  
used i n  t h e  p r o c e s s i n g  o f  t h r e e  q u a r t e r s  o f  t h e  US f e r t i l i z e r  pro-  
d u c t i o n ;  and it i s  c u r r e n t l y  " t h e  w o r l d ' s  p r i n c i p a l  c e n t e r  f o r  
f e r t i l i z e r  r e s e a r c h  and development"  [ 7 ,  p. 131. 

The l a k e s  beh ind  TVA dams have spawned p r i v a t e  i nves tmen t  i n  
r e c r e a t i o n a l  f a c i l i t i e s  t h a t  g e n e r a t e  o v e r  a  b i l l i o n  d o l l a r s  a  
y e a r  i n  t o u r i s t  t r a d e .  The Auth0r i t .y  j o i n e d  f o r c e s  w i t h  t h e  



w o r l d ' s  l a r g e s t  aluminum company--Alcoa--by o f f e r i n g  t o  i n t e g r a t e  
i t s  own dams w i t h  t h o s e  o f  t h i s  p r i v a t e  e n t e r p r i s e .  A f t e r  e x t e n -  
s i v e  s t u d y ,  t h e  TVA and Alcoa e n t e r e d  i n t o  a  c o n t r a c t  whereby 

... t h e  Aluminum Company a g r e e d  t o  t u r n  o v e r  t o  t h e  TVA 
i n d e f i n i t e l y ,  t h e  r i g h t  t o  d i r e c t  j u s t  how A l c o a ' s  dams 
s h o u l d  f u n c t i o n ,  t h a t  i s ,  when w a t e r  s h o u l d  be s t o r e d  
f rom hour  t o  h o u r ,  and when r e l e a s e d  th rough  power t u r -  
b i n e s  o r  s l u i c e  g a t e s .  The c o n t r a c t ' s  e f f e c t  ( w i t h o u t  
any change i n  A l c o a ' s  t i t l e  t o  i ts  p r o p e r t y )  i s  t o  
u n i f y  t h e  c o n t r o l  of  wa te r  o f  t h e  e n t i r e  w a t e r s h e d ,  and 
t h e r e b y  i n c r e a s e  t h e  p u b l i c  b e n e f i t s  a c c r u i n g  n o t  o n l y  
i n  power b u t  a l s o  i n  f l o o d  c o n t r o l  and n a v i g a t i o n .  The 
added power b e n e f i t s  c r e a t e d  by t h e  a r rangements  a r e  
d i v i d e d  between t h e  p a r t i e s  t o  t h e  c o n t r a c t  by a  fo rmu la  
which b o t h  s i d e s  b e l i e v e  advantageous.  A s t r a t e g i c  
power s i te ,  l o n g  owned by t h e  company, was a l s o  t u r n e d  
o v e r  t o  TVA, and upon it Fontana Dam i n  t h e  h igh  moun- 
t a i n s  of  Nor th  C a r o l i n a  was b u i l t  [ I ,  p .  1161. 

2 .2 .7  Conc lus ions  

2 .2 .7 .1  E f f e c t i v e n e s s  o f  t h e  TVA 

The TVA i s  one o f  s e v e r a l  p o s s i b l e  approaches  t o  t h e  manage- 
ment o f  l a r g e - s c a l e  r e g i o n a l  programs. The a n a l y s i s  o f  i t s  e x p e r i -  
e n c e  w i t h  a l l  t h e  s t r e n g t h s  and weaknesses shou ld  be u s e f u l  f o r  
t h e  development of  new and t h e  improvement o f  e x i s t i n g  program- 
o r i e n t e d  o r g a n i z a t i o n s  i n  d i f f e r e n t  c o u n t r i e s .  

On t h e  b a s i s  o f  an o r g a n i z a t i o n  s t u d y  it seems d i f f i c u l t  t o  
a r r i v e  a t  a  s c i e n t i f i c a l l y  j u s t i f i e d  and q u a n t i f i e d  e v a l u a t i o n  
o f  t h e  TVA's e f f e c t i v e n e s s .  To d o  t h i s  i t would be n e c e s s a r y  t o  
e v a l u a t e  t h e  TVA's c o n t r i b u t i o n  t o  t h e  u n i f i e d  development o f  t h e  
Tennessee V a l l e y  and make a  compara t i ve  s t u d y  o f  o t h e r  US r e g i o n s  
s i m i l a r  i n  terms of i n i t i a l  s i t u a t i o n  and subsequen t  l e v e l  o f  
economic deve lopment .  Given t h e  l a c k  o f  p e r t i n e n t  i n f o r m a t i o n ,  
t h e  TVA's e f f e c t i v e n e s s  c a n n o t  be measured a g a i n s t  a l t e r n a t i v e  
ways o f  managing a  r e g i o n a l  development program. However, t h e  
magni tude o f  i t s  economic ach ievement  i n  s p e c i f i c  f i e l d s ,  which 
a r e  d i s c u s s e d  i n  o t h e r  c h a p t e r s  o f  t h i s  r e p o r t ,  shou ld  e n s u r e  t h a t  
t h e  p a r t i c u l a r  o b s e r v a t i o n  of  s t r e n g t h s  and weaknesses w i l l  have 
a  r e l e v a n c e  f o r  t h o s e  concerned w i t h  t h e  imp lementa t ion  o f  a  re- 
g i o n a l  development program. 

2.2.7.2 The S t r e n g t h s  o f  t h e  TVA a s  an O r g a n i z a t i o n  

A s  a n  o r g a n i z a t i o n  t h e  TVA h a s  some s t r e n g t h s  t h a t  f a v o r a b l y  
i n f l u e n c e  i ts  a c t i v i t i e s .  

- The program management team i s  based i n  t h e  r e g i o n ,  i . e . ,  
where p r a c t i c a l  problems a r i s e ;  t h i s  r e p r e s e n t s  a 



decentralization of federal government activities to 
the regional level. 

- The Board of Directors was granted broad discretion to 
determine the TVA1s organization structure and management 
practices. 

- It possesses a critical group of specialists conducting 
research of national significance. They are also capable 
of handling major problems in the field of industry, agri- 
culture, and urban planning and development. 

- A high level of technological coordination has been 
achieved in operating activity, e.g., in the multipurpose 
use of water flow--navigation, power generation, elimina- 
tion of malaria-carrying mosquitoes, etc. 

- A wide use of demonstration programs provides a means to 
introduce advanced methods in different fields of activity 
and conditions for their introduction on a national level. 

- Corporate dedication and competence, informality in de- 
fining problems, developing and implementing the corre- 
sponding solutions gives the TVA flexibility. 

- It strives to involve the local people in tackling region- 
al problems; it acts in an advisory capacity when new 
programs are initiated in spheres where it has neither 
the funds nor the opportunity for realizing the programs. 
It selects local problems and encourages adjacent communi- 
ties to establish development districts to help solve these 
problems; in such cases the TVA acts mainly as consultant. 

The above strengths can be considered when implementing any 
model of management organization of large-scale regional programs. 

2.2.7.3 The TVA1s Weaknesses 

In terms of its program orientation the TVA has organizational 
shortcomings: 

- Poorly developed management objectives; top management has 
no explicit performance measurements nor does it exercise 
regular control of achievements; there is no direct rela- 
tionship established between goal achievement and group 
or individual motivation; 

- No organizational unit that devotes its attention to the 
overall development of regional resources: Office of 
Navigation Control and Regional Development Studies would 
seem from the title to have such a role, but in fact it 
does not. Regicnal Planning was an important formal 
activity in the early years, but it has been eliminated; 



Only limited organizational resources are devoted to the 
preparation of plans, and even more important to their 
review, analysis, coordination, or modification; the 
review process is relaxed and casual; the planning depart- 
ment in the Office of the General Manager has only two 
staff members. The Budget Department concentrates on 
transforming division plans into a budget for the Office 
of Management and Budget in Washington; there is no inte- 
grated information system; 

- No integrated interorganizational mechanisms to coordinate 
and integrate its (originally defined) task. There is 
inadequate use of instruments such as lateral coordina- 
tion, integrating units, formal project teams, project 
leadership, matrix organization, etc.; 

- Few mechanisms to influence its environment; its influence 
on the implementation of many of the programs is only 
indirect; 

- No well developed function for coordination with govern- 
ment bodies: the present staff and function of the 
Washington Office do not coordinate with the Office of 
the President and Congress. 

While the actual role of the TVA has changed over time, this 
has not yet been recognized in formal expressions of goals and 
objectives. Regional development organizations need to recognize 
the importance of a periodic review and modification of their goals 
and objectives in order to avoid the loss of their dynamic char- 
acter. When considering any organizational model for the manage- 
ment of regional development, the above mentioned shortcomings of 
the TVA experience should be especially noted. 

2.3 PLANNING PROCEDURES AND THE PLANNING SYSTEM OF THE TVA 

This section describes the TVA planning process, and comments 
on its effectiveness in achieving the goals and objectives of the 
TVA (see Figure 2.4 and Table 2.1). 

2.3.1 The Planning Organization 

Planning at headquarters is the responsibility of the Office 
of Plan and Budget, which consists of a director, two deputy 
directors and supporting finance staff. There are no professional 
staff under the deputy directors. 

Program planning in the TVA's decentralized management system 
places responsibility on the operating Offices and divisions. 
Each Office or division maintains documented plans, which are con- 
tinually updated to meet program needs. Plans of the Office or 
division are subject to review by the Board, the General Manager, 
and by the Office or division itself. 
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Table 2.1. Responsibility in the planning process. 
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I n  t h e  O f f i c e s  and d i v i s i o n s  t h e r e  i s  no common o r g a n i z a -  
t i o n a l  p a t t e r n ,  b u t  i n  most t h e r e  a r e  no s t a f f  concerned w i t h  
t h e  o v e r a l l  c o o r d i n a t i o n  o f  p l a n s .  Thus p l a n n i n g  is seen  pr imar-  
i l y  a s  an ongo ing f u n c t i o n  o f  management, r a t h e r  t h a n  a s  a  sepa-  
r a t e  a c t i v i t y  s o l e l y  aimed a t  t h e  p r o d u c t i o n  o f  " p l a n s " .  

2 . 3 . 2  C o n t i n u a l  Review P r o c e s s e s  

The program per formance o f  t h e  O f f i c e s  and d i v i s i o n s  is  con- 
t i n u a l l y  b e i n g  e v a l u a t e d .  The Board and Genera l  Manager rev iew 
program per formance th rough  v a r i o u s  fo rma l  and i n f o r m a l  c h a n n e l s  
t o  d e t e r m i n e  whe the r  o b j e c t i v e s  s o u g h t  a r e  b e i n g  a c h i e v e d  and 
whe the r  t h e  l e v e l  o f  ach ievement  i s  of  g r e a t e r  v a l u e  t h a n  t h e  
r e s o u r c e s  expended. Changes i n  t h e  l e v e l  and/or  d i r e c t i o n  o f  
program a c t i v i t i e s  may r e s u l t  from t h e s e  rev iews .  

I n  a d d i t i o n ,  a  f o r m a l  p r o c e s s  o f  program e v a l u a t i o n  i s  con- 
d u c t e d ,  which c o v e r s  a l l  programs o r  a c t i v i t i e s  o f  o p e r a t i n g  
O f f i c e s  and d i v i s i o n s  o v e r  a  t h r e e -  t o  f i v e - y e a r  c y c l e .  Here 
emphas is  i s  p l a c e d  on d e f i n i n g  program n e e d s ,  p o l i c i e s ,  and s t r a t -  
e g i e s  f o r  f u t u r e  programs. The r e s u l t s  o f  t h e s e  program e v a l u a -  
t i o n s ,  s u b j e c t  t o  a p p r o v a l  by t h e  Genera l  Manager, range  f rom 
fo rma l  u p d a t i n g s  t o  comple te  r e f o r m u l a t i o n s  o f  O f f i c e  and d i v i s i o n  
p l a n s .  

2 . 3 . 3  The S i t u a t i o n  Assessment 

T h i s  s e c t i o n  is  t h e  f i r s t  o f  t h r e e  t h a t  d e s c r i b e  and a n a l y z e  
p l a n n i n g  s u b p r o c e s s e s .  Each s e c t i o n  i s  s u b d i v i d e d  i n t o  a  d e s c r i p -  
t i o n  o f  t h e  p r o c e s s ,  a  p r e s e n t a t i o n  o f  examples,  and a  commentary. 

2 . 3 . 3 . 1  The P r o c e s s  

The s i t u a t i o n  assessment  p r o c e d u r e  t a k e s  p l a c e  a o b u t  t h r e e  
months ahead o f  t h e  fo rma l  p r e p a r a t i o n  o f  summary programs. I t  
i s  d e s c r i b e d  by t h e  P l a n n i n g  S t a f f  a t  Head O f f i c e  a s  a  " g e n e r a l  
program rev iew o f  t h e  p r e s e n t  and t h e  p r o b a b l e  f u t u r e  c i r c u m s t a n c e s  
t h a t  d e t e r m i n e  t h e  r e l a t i v e  s u c c e s s  o r  f a i l u r e  o f  o u r  program 
a c t i v i t i e s " .  

The a s s e s s m e n t s  b e g i n  a t  t h e  lower  management l e v e l s  and pro-  
ceed  by s t a g e s  t o  a  summary document p r e p a r e d  f o r  t h e  Genera l  
Manager by t h e  heads  of O f f i c e s  and d i v i s i o n s .  The r o l e s  t o  be 
t a k e n  a t  v a r i o u s  l e v e l s  a r e  s e t  o u t  below. 

Each summary assessment  i n c l u d e s :  

( I )  An assessment  o f  t h e  e x t e r n a l  s i t u a t i o n  f a c i n g  t h e  TVA; 
t h a t  i s ,  an  e v a l u a t i o n  o f  t h e  l o c a l ,  s t a t e ,  and n a t i o n a l  
c o n d i t i o n s  t h a t  may be e x p e c t e d  t o  i n f l u e n c e  t h e  TVA 
p o s i t i v e l y  o r  n e g a t i v e l y .  



(2) An assessment of the situation within the TVA as it may 
impinge on the ability of the Office or division to 
achieve its goals. Actual or potential conflicts should 
be brought out here. 

(3) An assessment of the situation within the Office or 
division. This provides an opportunity for the program 
manager to evaluate the strength and weakness of his 
organization as they affect the Offices' or divisions' 
ability to achieve their goals. Changes in the scope or 
definition of goals should be considered at this time. 

2.3.3.2 Examples 

The assessments vary in length. The assessment for the 
National Fertilizer Development Program of the Office of Agricul- 
tural and Chemical Development (OACD), submitted in December 1974, 
was about 3000 words long and covered the following ground. 

2 . 3 . 3 . 2 . 1  E x t e r n a l  t o  t h e  T V A :  Importance of fertilizers; 
the fertilizer industry; supply-demand situation; prices and 
profits; external relationships of OACD, industry RED effort; 
fertilizer introduction program relationships. 

2 . 3 . 3 . 2 . 2  W i t h i n  t h e  T V A :  Power shortages--minority group 
recruiting; TVA purchasing. 

2 . 3 . 3 . 2 . 3  W i t h i n  OACD: Overall program costs; production; 
electric furnace operations and pollution control; natural gas 
supply; labor; trading versus purchase of new materials; reorienta- 
tion of RED programs. 

In addition the assessment indicates the current high income 
from fertilizer sales and suggests that this can be used to supple- 
ment the research budget for the future. 

This particular program is unique in the TVA in that it is a 
national program involving considerable expenditure--20 million 
dollars--a substantial part of which is funded from product sales. 
On the other hand, the agricultural resource development program, 
which is much smaller in the level of effort, though just as essen- 
tial to the primary objective of the TVA, has a much less organized 
assessment of under 1000 words. 

All the situation assessments are received by the Planning 
Staff in Knoxville, who are located in the General Manager's Office. 
After some discussions and calls for elucidation from the divisions 
concerned, an overall summary assessment is prepared for the General 
Manager. He then discusses the overall situation with the senior 
staff concerned. 



These a s s e s s m e n t s  a r e  t h e  ag reed  b a s i s  f o r  t h e  subsequen t  
s t a g e s  o f  t h e  p lann ing /budge t ing  p r o c e s s .  

2 . 3 . 3 . 3  Commentary 

The s i t u a t i o n  assessment  i s  a  d e v i c e  t h a t  i n  p r i n c i p l e  shou ld  
overcome one  o f  t h e  most s e r i o u s  drawbacks t o  p lann ing /budge t  
sys tems  i n  l a r g e  o r g a n i z a t i o n s  where t h e  o v e r a l l  r e s o u r c e s  a r e  
l i m i t e d ,  i . e . ,  where t h e  c e n t r a l  po l i cymakers  have t o  d e c i d e  
between t h e  c o n f l i c t i n g  demands o f  d i v i s i o n s  o r  f u n c t i o n s  because  
t h e  a v a i l a b l e  r e s o u r c e s  a r e  l i m i t e d .  (The r e s o u r c e  may b e  i n  
t e r m s  o f  f i n a n c e ,  manpower, m a t e r i a l s ,  o r  equ ipment . )  Un less  t h e  
lower e c h e l o n  p l a n n e r s  a r e  g i v e n  some p r i o r  i d e a  o f  t h e  d e s i r e d  
l e v e l  o f  a c t i v i t y  f o r  t h e i r  e c h e l o n ,  o r  u n l e s s  it i s  p o s s i b l e  
t o  e v a l u a t e  t h e  p l a n s  s imp ly  i n  c o s t - b e n e f i t  terms, t h e y  f i n d  
t h e m s e l v e s  i n  what i s  e s s e n t i a l l y  a  game s i t u a t i o n ,  i . e . ,  t h e y  
f i n d  themse lves  making c o m p e t i t i v e  b i d s  a g a i n s t  o t h e r  e c h e l o n s  
f o r  t h e  a v a i l a b l e  r e s o u r c e s .  Even i n  o r g a n i z a t i o n s  t h a t  a r e  
p r i m a r i l y  p r o d u c t i o n  o r i e n t e d ,  t h e  q u a n t i t a t i v e  d e f i n i t i o n  o f  
b e n e f i t  can  be d i f f i c u l t  ( a  r e c e n t  s t u d y  o f  one  l a r g e  o r g a n i z a t i o n  
r e v e a l e d  t h a t  o n l y  50% o f  major  c a p i t a l  p r o j e c t s  c o u l d  be c l a s s e d  
a s  hav ing  a  q u a n t i f i a b l e  r e t u r n ) .  Moreover, advance e s t i m a t e s  
o f  per formance i n  unknown s i t u a t i o n s  a r e  n o t o r i o u s l y  s p e c u l a t i v e .  

Such game p l a y i n g  s i t u a t i o n s  a r e  v e r y  common i n  l a r g e  o r g a n i -  
z a t i o n s  and a  wide r a n g e  o f  s t r a t e g i e s  is used by t h e  p l a n n e r s  and 
managers concerned.  No g r e a t  harm i s  done when t h e  s i t u a t i o n  i s  
r e l a t i v e l y  s t a t i c .  I n  such  c a s e s  t h e  r u l e s  o f  t h e  game become 
w e l l  unders tood  and t h e  c e n t r a l  p l a n n e r s  can  make r e a s o n a b l e  
judgements based  on t h e i r  e x p e r i e n c e  from t h e  p r e v i o u s  y e a r ' s  
f i g u r e s .  However, when t h e  s i t u a t i o n  i s  changing r a p i d l y ,  t h e  
whole p r o c e d u r e  can  become u n s t a b l e  and r e g u l a t o r y  a c t i o n  may be 
n e c e s s a r y .  The f i r s t  s t e p  t o  improve t h e  p r o c e s s  i s  t o  e n s u r e  t h e  
c o r r e c t  f l o w  o f  i n f o r m a t i o n .  Here in  l i es  t h e  advan tage  o f  t h e  
s i t u a t i o n  a s s e s s m e n t s .  These p r o v i d e  t h e  Head O f f i c e  management 
w i t h  a  broad o v e r a l l  p l a n n i n g  s c e n a r i o ,  which e n a b l e s  them t o  c a l -  
c u l a t e  t h e  d e s i r e d  b a l a n c e  o f  e f f o r t  and ,  i n  p a r t i c u l a r ,  t o  i d e n -  
t i f y  t h o s e  new p r o j e c t s  o r  programs t h a t  w i l l  r e q u i r e  d e t a i l e d  
s t u d y .  

A number o f  o t h e r  f e a t u r e s  o f  t h e  assessment  p r o c e d u r e  a r e  
wor th  n o t i n g .  One i s  t h e  way i n  which t h e  a t t e n t i o n  o f  t h o s e  con- 
ce rned  w i t h  i n d i v i d u a l  programs i s  drawn t o  t h e  o v e r a l l  g o a l  and 
o b j e c t i v e s  o f  t h e  o r g a n i z a t i o n .  S i n c e  TVA employees,  c o o p e r a t i v e s ,  
c o n s u l t a n t s ,  i n t e r e s t e d  c i t i z e n  and a d v i s o r y  g roups  a r e  a l l  b rough t  
i n t o  t h e  p r o c e s s ,  it s e r v e s  a s  a  u s e f u l  c o r r e c t i v e  mechanism when 
t h o s e  invo lved  i n  p a r t i c u l a r  programs become d i v e r t e d  by p u r e l y  
l o c a l  o b j e c t i v e s .  

Another  i m p o r t a n t  f e a t u r e  concerns  t h e  h a n d l i n g  o f  o r g a n i z a -  
t i o n a l  prob lems o r  o t h e r  c o n f l i c t s  t h a t  c a n n o t  be r e s o l v e d  w i t h i n  
t h e  d i v i s i o n  o r  O f f i c e  r e s p o n s i b l e  f o r  t h e  assessment .  Head O f f i c e  
i s s u e s  s p e c i f i c  i n s t r u c t i o n s  t h a t  t h e s e  prob lems must be acknowl -  
edged i n  t h e  assessment .  T h i s  h a s  become an i n v a l u a b l e  p r o c e d u r a l  



d e v i c e  by which t h e  v a r i o u s  u n i t s  c a n  a i r  d i s a g r e e m e n t s  w i t h o u t  
making a  f o r m a l  comp la in t .  I t  seems t o  p r o v i d e  t h e  k i n d  o f  s a f e t y  
v a l v e  e s s e n t i a l  t o  a n  o r g a n i z a t i o n  a s  f u l l  o f  p o t e n t i a l  c o n f l i c t s  
a s  i s  t h e  TVA. 

I t  i s  a l s o  i m p o r t a n t  t o  n o t e  t h a t  t h e  whole s t y l e  o f  t h e  
a s s e s s m e n t  i s  q u a l i t a t i v e .  There i s  seldom any q u a n t i t a t i v e  
back ing  o f  p o i n t s  made i n  t h e  w r i t t e n  d i s c u s s i o n s ,  and most o f  
t h e  f i g u r e s  p r e s e n t e d  a p p e a r  t o  have been p r e p a r e d  on an  ad hoc 
b a s i s - - t h e r e  was no e v i d e n c e  o f  an  a g r e e d  s e t  o f  advance p r o j e c -  
t i o n s .  T h i s  t i e s  i n  w i t h  t h e  f a c t  t h a t  i n  o n l y  one d i v i s i o n  d i d  
we f i n d  anybody who c o n s i d e r e d  h imse l f  t o  be i n  c h a r g e  o f  a  c o r -  
p o r a t e  p l a n n i n g  a c t i v i t y .  However, it would be m i s l e a d i n g  t o  
assume t h a t  d i v i s i o n s  and O f f i c e s  a lways a c t  w i t h o u t  d a t a  o r  l a c k  
t h e  means t o  a n a l y z e  it. I n  OACD and i n  some o t h e r  d i v i s i o n s ,  
f o r  example,  t h e r e  a r e  s t a t i s t i c a l / m o d e l i n g  s k i l l s  a v a i l a b l e .  
There a p p e a r s  t o  be no formal  methods o f  a n a l y s i s ,  such  a s  common 
s t a t i s t i c s ,  models,  fo rma l  compar ison between p l a n s  and o b j e c t i v e s ,  
f o r  i n t e g r a t i n g  t h e  v a r i o u s  a s s e s s m e n t s .  But  a g a i n  it shou ld  n o t  
be assumed t h a t  c o o p e r a t i o n  o r  i n t e g r a t i o n  does  n o t  t a k e  p l a c e :  
i n f o r m a l l y  a  g r e a t  d e a l  i s  ach ieved .  Much o f  t h e  c o n t e n t  o f  
i n d i v i d u a l  programs i s ,  o f  c o u r s e ,  u n r e l a t e d  and what remains h a s  
a l r e a d y  been s u b j e c t  ( a t  d i v i s i o n  l e v e l )  t o  i n f o r m a l  d i s c u s s i o n ,  
e . g . ,  i n  o r d e r  t o  c o o r d i n a t e  s e r v i c e s .  But t h e  compromises t h a t  
may have been reached d u r i n g  t h i s  p r o c e s s  may n o t  be t h o s e  which 
t h e  Genera l  Manager 's  O f f i c e  r e a l l y  r e q u i r e s ,  and s i n c e  n e i t h e r  
i s  p e r m i t t e d  t o  be c l e a r l y  s t a t e d ,  a  d i s c r e p a n c y  may n o t  b e  
a p p a r e n t .  Some c o r p o r a t e  p l a n n i n g  a c t i v i t y  t h a t  cou ld  b o t h  iden-  
t i f y  and r e c o n c i l e  s u c h  d i s c r e p a n c i e s  seems d e s i r a b l e ;  among 
o t h e r  a c t i v i t i e s  it cou ld  b u i l d  a l t e r n a t i v e  s c e n a r i o s  o f  t h e  
r e g i o n ' s  needs ,  s u i t a b l e  a s  a  b a s i s  f o r  a l l  d i v i s i o n s ,  c o n s t r u c t  
s i m p l e  i n t e g r a t i n g  models and e n s u r e  common f o r e c a s t i n g  and d a t a  
p r a c t i c e s  i n  a l l  r e g i o n s .  One c u r i o s i t y  may be no ted  h e r e .  The 
i n t e n t i o n s  of  t h e  TVA Act a r e  t h a t  it shou ld  i d e n t i f y  and a t t e m p t  
t o  s a t i s f y  t h e  needs  o f  t h e  Tennessee Va l ley  p o p u l a t i o n  i n  t h e  
f o l l o w i n g  f i e l d s  : 

- A g r i c u l t u r e ;  

- Human Resources;  

- F o r e s t ,  W i l d l i f e ,  R e c r e a t i o n ;  

- B u s i n e s s ,  I n d u s t r y ;  

- M i n e r a l s ;  

- Governmental  S e r v i c e s ;  

- Water Supply and U s e .  

I n  r e a l i t y  t h e s e  f i e l d s  i n t e r a c t  a t  t h e  l e v e l  o f  t h e  T r i b u t a r y  
Development Area.  Because of  t h i s  one might  have e x p e c t e d  t h e  
O f f i c e  o f  T r i b u t a r y  Development t o  have a  ma jo r  i n t e g r a t i n g  r o l e  



in the organization and planning, and operation of the TVA. This 
does not appear to be the case. 

Situation assessment is a sophisticated device that solves 
many planning problems encountered in other organizations, but 
its formal integrating and analytical mechanisms do not appear 
to be fully developed to exploit the opportunities that the sys- 
tem provides, or to meet the requirements of the TVA in a chang- 
ing environment. 

2.3 .4  Program Planning and Budget Submission 

2.3.4.1 The Process 

Three months after the submission of the situation assessment 
each division or Office submits a summary planning document, pro- 
jecting program plans at least five years into the future, begin- 
ning with the forthcoming fiscal year. It is seen by division or 
Office heads as a policy statement reflecting: 

( 1 )  The situation assessments recently completed; 

( 2 )  Their own program plans and expectations; 

( 3 )  Realistic funding expectations, 

Again the demand is for a brief yet complete statement-- 
supplementary information can be given as appendices. This docu- 
ment serves as a guide for branch heads, etc., in the preparation 
of specific budget proposals. It is also useful to the General 
Manager's Office because it provides information on program goals, 
strategy, specific objectives, and accomplishments. as well as 
on the anticipated manpower and dollar input over the following 
financial years. Any new activities or projects prepared should 
have a separate entry indicating expected duration, cost, evalu- 
ation, and justification. 

In the Fertilizer and Munitions Development program prepared 
in 1975 ,  the goal is simply "to develop and promote ... fertilizers 
... throughout the Nation through integrated research, introduction 
and educational programs". This represents no change on past 
policy, although the unique national nature of this process should 
be noted. The strategy statement emphasizes the need for innova- 
tive research, as well as the requirements necessary to develop 
and conduct activities that would speed up the acceptance of new 
ideas and promote more efficient use of fertilizers. The voluntary 
cooperation of other bodies is also stressed. Ways of achieving 
this are discussed, although they are not linked directly to the 
program elements. There is an examination of trends directed 
towards establishing the need for more fundamental research. This 
is followed by a statement on the parts of the proposed programs 
to be altered if funds are provided at the desired level, and 
finally tabular information is given for each program element. 
Typical extracts are given in Table 2.2. 



Table 2.2. The development of new improved and more 
economical fertilizer processes. 

Overall, a considerable escalation in manpower and dollars is 
called for. This is explained only in the appendices to the 
report (though it had been hinted at in the situation assessment, 
and informal discussions had taken place with the General Manager). 

S p e c i f i c  Accompl ishments 

Major  p r o c e s s e s  u n d e r  
deve lopment  o r  improvement 

I n p u t s  

D o l l a r s  ( t h o u s a n d s )  

Man- y e a r s  

The escalation is justified in terms of using the increased 
revenue from further sales to overcome two short-term problems. 
The first is the need to change the basis of the program without 
disturbing present work--substantial capital renewal was also 
required. The second is the need to recruit and train new research 
staff, to replace the large number who would be retiring in the 
next ten years. These proposals had already been discussed in 
outline with the Planning and Budget Staff at Head Office, and 
calculations have been carried out to explore the availability of 
funds if fertilizer prices were to fall far below the expected 
level. This is a rare example of the inclusion of formal analysis 
in the planning procedure, the work undoubtedly being undertaken by 
a team responsible for market analysis and intelligence, who also 
produce the regular status reports of the fertilizer industry. 

A contrasting program requiring relatively little effort is 
being undertaken by the Division of Forestry, Fisheries, and 
Wildlife Development. This program has five separate goals, a 
range of strategies (including the use of computer data base sys- 
tems), and two pages of objectives and project aims. An excerpt 
from the program is given in Table 2.3. This example shows that 
accomplishments can be recorded in numerical, if not financial 
terms, and that shcrt period changes in the level of funding are 
taken into account. 

These program summaries are followed a month later by the 
multiyear program and financial plan. This is used by the General 
Manager and the Board of Directors to review program directions 
and to decide on the total content and balance of the future TVA 
program. The plan also forms the basis of the comprehensive multi- 
year program and financial plan that the TVA submits annually to 
the Office of Management and Budget in Washington. Certain fea- 
tures of this detailed document are worth noting. 

1980 

10 

4952 

111.4 

1978  

10 

4710 

106.4 

1974 

6 

2962 

91.4 

1976 

11 

4088 

99 .4  



Table 2 . 3 .  Forestry and wildlife development. 

One important step is to identify the Office or division 
responsible for capital projects and programs, and to give some 
authority to approve the degree of participation of other divi- 
sions. This may occasionally put too much power into the hands 
of the coordinating division, but it does at least ensure coopera- 
t ion. 

Accomplishment 

Annual t imber  growth 

Acres under management 

1npu ts  

 an-years 

D o l l a r s  ( thousands)  

Another interesting feature is that alternative levels of 
finance for each program are ensured consideration for the year 
for which appropriations are being sought (the second year of the 
five-year program). Two levels (at 80% and 110% of the previous 
year's figures) are considered in addition to the program recom- 
mendations, and for each level the following information is re- 
quired: the activities that can be carried out and the priority 
of the activities and their estimated cost. Comments have to be 
made on the effect of each alternate level of the program. 

These documents are then used to prepare the final submission 
to the President for appropriation in the next fiscal year. The 
Chairman of the Board and the General Manager have to defend their 
proposals before a congressional committee, and the final appro- 
priation is known only shortly before the beginning of the fiscal 
year, some two years after the preparation of the situation assess- 
ment by the operating staff concerned. 

1974 

44.2 

6935 

1974 

13.0  

394 

2 . 3 . 4 . 2  Commentary 

The procedure is thorough, with formidable documentation-- 
time consuming so far as each division is concerned and very depen- 
dent on the skill and experience of a small number of Head Office 
personnel for its effective operation. In this it does not differ 
from procedures in many other large organizations. What is unusual 
is the lack of mechanical or computerized aids in the overall pro- 
cess. 

1976 

45.9 

8000 

1976 

11.5 

358 

The whole procedure is also inordinately lengthy. When there 
is a two-year delay between drawing up a program and receiving 

1978 

48.2 

9000 

1978 

22.5 

360 

1980 

50.4 

10,000 

1980 

11.5 

3  60 



a p p r o v a l ,  c y n i c i s m  i s  i n e v i t a b l y  i n t r o d u c e d .  Such p r o c e d u r e s  
a r e  p e r h a p s  i n e v i t a b l e  f o r  a  f e d e r a l  agency,  and t h e  drawbacks 
a r e  m i t i g a t e d  by two f e a t u r e s  t h a t  a l l o w  f o r  maximum o p e r a t i o n a l  
f l e x i b i l i t y .  

I n  t h e  f i r s t  p l a c e  t h e  approved a l l o c a t i o n  i s  n o t  g i v e n  i n  
p a r t s - - i t  is a  t o t a l  sum. Thus,  p rov ided  it can show t h a t  change 
was j u s t i f i e d ,  t h e  TVA h a s  t h e  f reedom t o  change t h e  program a s  
r e q u i r e d .  I f  one p r o j e c t  f a l l s  t h r o u g h ,  t h e  money i s  n o t  neces-  
s a r i l y  l o s t .  Secondly ,  it is "No Year"  money, s o  t h a t  money is  
n o t  l o s t  i f  work is d e l a y e d ,  and t h e r e  need be no r u s h  t o  spend 
a v a i l a b l e  c a p i t a l  i n  t h e  l a s t  q u a r t e r  o f  t h e  y e a r .  

2.3.5 Feedback C o n t r o l  

2 .3 .5 .1  The P r o c e s s  

The pr ime feedback mechanism f o r  t h e  A u t h o r i t y  works th rough  
t h e  p r o c e s s  o f  program e v a l u a t i o n .  Here a  number o f  programs a r e  
chosen f o r  d e t a i l e d  assessment  e a c h  y e a r ,  s o  t h a t  a l l  programs 
a r e  covered  on a  t h r e e -  t o  f i v e - y e a r  c y c l e .  The pu rpose  o f  t h i s  
is t o  p r o v i d e  d e t a i l e d  a s s e s s m e n t  f rom t i m e  t o  t i m e ,  whenever it 
might  b e  t h o u g h t  n e c e s s a r y  t o  p r e p a r e  a  major  rev iew o f  t h e  pro-  
gram. Examples o f  t h i s  f o l l o w .  

The rev iew f o r  t h e  A g r i c u l t u r a l  Resource Development program, 
which was under taken  j u s t  b e f o r e  t h i s  paper  was p r e p a r e d ,  c o n s i s t s  
o f  f o u r  main p a r t s .  The f i r s t  g i v e s  t h e  background and d e s c r i b e s  
how t h e  b a l a n c e  o f  t h e  program changed between 1967 and 1973. A t  
t h e  b e g i n n i n g  o f  t h i s  p e r i o d  t h e  program had been a s s e s s e d  by t h e  
commi t tee i n c l u d i n g  t h e  l a n d  g r a n t  u n i v e r s i t i e s ,  and a  new program 
was i n t r o d u c e d  i n  1969. Ways i n  which it h a s  had t o  b e  a l t e r e d  
a r e  d i s c u s s e d .  I m p o r t a n t  f o r c e s  a f f e c t i n g  t h e  program i n  t h e  
p e r i o d  w e r e  ( 1 )  r e s t r i c t e d  b u d g e t s  ( c o n t r a c t u a l  employees were 
reduced  from 43 t o  25 d u r i n g  t h e  p e r i o d ) ;  ( 2 )  t h e  s i g n i f i c a n t  s h i f t  
i n  d i r e c t i o n  caused  by env i ronmenta l  movements; and ( 3 )  major  con- 
c e r n  w i t h  t h e  problem o f  t h e  low income f a r m e r ,  f o r  whom p r o g r e s s  
had been a l l  t o o  s low and d i s p r o p o r t i o n a t e l y  t i m e  consuming. 

The rev iew t h e n  g o e s  on t o  r e c o r d  how s i x  pr imary  o b j e c t i v e s  
have been f u l f i l l e d .  One needs  t o  have a  tho rough  u n d e r s t a n d i n g  
o f  economic and a g r i c u l t u r a l  c o n d i t i o n s  i n  t h e  r e g i o n  t o  a p p r e c i a t e  
t h i s  s e c t i o n ,  and l i t t l e  a t t e m p t  i s  made t o  p r o v i d e  an  o v e r a l l  
b a l a n c e .  T h i r d ,  a  s e c t i o n  is devo ted  t o  t h e  a s s e s s m e n t  o f  t h e  
p r e s e n t  a g r i c u l t u r a l  p o s i t i o n  i n  t h e  V a l l e y .  F i n a l l y ,  s i x  g e n e r a l  
o b j e c t i v e s  f o r  t h e  f u t u r e  a r e  d e f i n e d  a s  f o l l o w s :  

( 1 )  To promote a  more e f f i c i e n t  u s e  o f  r e s o u r c e s  t o  i n c r e a s e  
a g r i c u l t u r a l  p r o d u c t i v i t y  and income; 

( 2 )  To e v a l u a t e  new TVA f e r t i l i z e r s  and improve s o i l  pro-  
d u c t i v i t y ,  management, and l a n d  u s e ;  



( 3 )  To improve t h e  economic  a n d  s o c i a l  w e l l - b e i n g  o f  low 
income r u r a l  r e s i d e n t s ;  

( 4 )  To promote  more e f f i c i e n t  a g r i b u s i n e s s e s  and m a r k e t i n g  
s y s t e m s  ; 

( 5 )  To i d e n t i f y  e n v i r o n m e n t a l  p rob lems  a n d  d e t e r m i n e  t h e  
p r o d u c t i v e  u s e s  o f  w a s t e  p r o d u c t s  a s  r e l a t e d  t o  a g r i c u l -  
t u r e ;  

( 6 )  To p r o v i d e  t e c h n i c a l  a s s i s t a n c e  t o  p u b l i c  a n d  p r i v a t e  
r u r a l  deve lopmen t  i n s t i t u t i o n s .  

E i g h t  ma in  p rogram e l e m e n t s  a r e  t h e n  i d e n t i f i e d  and a  p r i o r i t y  
m a t r i x  e s t a b l i s h e d  showing t h e  i m p o r t a n c e  o f  e a c h  e l e m e n t  i n  r e l a -  
t i o n  t o  e a c h  o b j e c t i v e .  

I f  a  p rogram d e p a r t s  f r om p l a n ,  o n e  o f  two 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  must  b e  a d o p t e d .  O p e r a t i o n a l  a c t i o n  must  b e  t a k e n  t o  
c o r r e c t  t h e  program,  o r  t h e  p l a n  must  b e  examined a n d  r e v i s e d .  
I n  many c a s e s  b o t h  a c t i o n s  a r e  n e c e s s a r y .  O p e r a t i o n a l  c o n t r o l  i s  
n o t  t h e  s u b j e c t  o f  t h i s  p a p e r ,  a l t h o u g h  i n  f i n a n c i a l  t e r m s  normal  
c o n t r o l  p r o c e d u r e s  seem t o  o p e r a t e .  S i m i l a r l y ,  a t  d i v i s i o n a l  
l e v e l - - a n d  p a r t i c u l a r l y  i n  t h e  o p e r a t i n g  d i v i s i o n s - - n o r m a l  b u s i n e s s  
p r a c t i c e s  seem t o  b e  m a i n t a i n e d .  Our c o n c e r n  h e r e  i s  w i t h  t h e  u s e  
o f  f e e d b a c k  mechanisms t o  a d v i s e  management a t  Head O f f i c e  o f  t h e  
r e a l i s m  o f  t h e i r  p l a n n i n g  p r o c e d u r e s .  T h i s  r e a l i s m  must  b e  a p p a r -  
e n t  t o  a l l ,  f o r  i f  t h e  n e c e s s a r y  a c t i o n  i s  n o t  t a k e n ,  t h e  s t a f f  
w i l l  assume t h a t  p l a n n i n g  i s  n o t  a  s e r i o u s  m a t t e r ,  r e s u l t i n g  i n  a  
r a p i d  d e t e r i o r a t i o n  i n  t h e  q u a l i t y  o f  p l a n n i n g .  

The t i m e  s c a l e  on  wh ich  s u c h  a  f e e d b a c k  mechanism s h o u l d  o p e r -  
a t e  is d e b a t a b l e ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o  t h o s e  f u n c t i o n s  o f  
a n  R E D  n a t u r e .  A f t e r  a l l ,  it s h o u l d  be  t h e  f u n c t i o n  o f  d i v i s i o n a l  
and  O f f i c e  management t o  d e a l  w i t h  t h i s .  S i n c e  t h e  n e x t  s i t u a t i o n  
a s s e s s m e n t  i s  s u b m i t t e d  t o  t h e  G e n e r a l  Manager ' s  O f f i c e  a b o u t  s i x  
months a f t e r  t h e  c o r p o r a t e  p l a n n i n g  m e e t i n g ,  t h i s  would b e  a n  i d e a l  
t i m e  f o r  c h e c k i n g  p r o g r e s s .  However, it is n o t  a t  a l l  c l e a r  t h a t  
t h e  f o rm  o f  t h e  s i t u a t i o n  a s s e s s m e n t  r e q u i r e s  t h i s  t o  be  done .  

The main c o n c e r n  a b o u t  t h e  program r e v i e w s  must  be  t h e i r  r e l a -  
t i v e  i n f r e q u e n c y  ( t h r e e  t o  f i v e  y e a r s  f o r  e a c h  program)  a n d  w i t h  
t h e  g e n e r a l  l a c k  o f  f i r m  g u i d a n c e  a s  t o  how t h e  r e v i e w  s h o u l d  be  
c a r r i e d  o u t .  T h e r e  i s  w i t h i n  t h e  program l i t t l e  g u i d a n c e  a s  t o  
t h e  r e l a t i v e  v a l u e  o f  o t h e r  p rograms,  n o r  is t h e r e  a n y  d i s c u s s i o n  
o f  r e l a t i o n s h i p s  w i t h  o t h e r  b o d i e s  (TAD i n s i d e ,  TVA l a n d  g r a n t  
u n i v e r s i t i e s  and  o t h e r  f e d e r a l  a g e n c i e s  o u t s i d e ) ,  who t h e m s e l v e s  
w i l l  have  programs a f f e c t i n g  t h e  work o f  t h e  A g r i c u l t u r a l  Resou rce  
Development  p rogram.  



2 . 3 . 6  E v a l u a t i o n s  

2 . 3 . 6 . 1  I n t r o d u c t i o n  

P l a n n i n g  s y s t e m s  c a n n o t  b e  c o n s i d e r e d  i n  i s o l a t i o n .  As p a r t  
o f  t h e  o v e r a l l  d e c i s i o n - m a k i n g  p r o c e d u r e ,  p l a n n i n g  must  b e  matched 
t o  t h e  o r g a n i z a t i o n ,  i ts  g o a l s ,  and  t h e  p e o p l e  work ing  i n  i t .  
T h i s  is p a r t i c u l a r l y  t r u e  i f  a  p l a n n i n g  s y s t e m  is i n t r o d u c e d  i n t o  
a n  e x i s t i n g  o r g a n i z a t i o n  w i t h o u t  a l t e r i n g  t h e  b a s i c  command s t r u c -  
t u r e .  The e v a l u a t i o n  o f  a  p l a n n i n g  s y s t e m  must  t h e r e f o r e  be  made 
p r i m a r i l y  i n  t e r m s  o f  i ts  e f f e c t i v e n e s s ,  t h e  f i r s t  s t e p  b e i n g  a n  
i d e n t i f i c a t i o n  o f  i ts  g o a l s .  W e  s h a l l  c o n s i d e r  t h i s  f i r s t  o f  a l l  
i n  r e l a t i o n  t o  e x t e r n a l  a g e n c i e s  and t h e n  t o  i ts  own i n t e r n a l  
s t r u c t u r e .  

2 . 3 . 6 . 2  E x t e r n a l  R e l a t i o n s  

The TVA h a s  a  s p e c i a l  r e l a t i o n s h i p  w i t h  t h e  f e d e r a l  gove rn -  
ment  and t h e  s t a t e s .  I t  i s  n o t  p a r t  o f  a  s i m p l e  h i e r a r c h i c a l  
s y s t e m ,  wh ich  is t h e  model f o r  mos t  t h e o r e t i c a l  p l a n n i n g  s y s t e m s .  
The p o l i t i c a l  h i e r a r c h y  ( n a t i o n a l  gove rnmen t ,  s t a t e s ,  c o u n t i e s - -  
a  g e o g r a p h i c . a l  h i e r a r c h y )  c o m p l e t e l y  b y p a s s e s  t h e  TVA. I ts  o r g a -  
n i z a t i o n a l  u n i t s  o n l y  c o i n c i d e  w i t h  t h e  h i e r a r c h i c a l  o r g a n i z a t i o n  
a t  t h e  l o w e s t  l e v e l  and t h e  TVA s y s t e m  is n o t  h i e r a r c h i c a l  i n  a  
g e o g r a p h i c a l  s e n s e .  I t  is i m p o r t a n t  a l s o  t o  r e a l i z e  t h a t  t h e  
p o l i t i c a l  h i e r a r c h y  was i n  e x i s t e n c e  l o n g  b e f o r e  t h e  TVA was es- 
t a b l i s h e d ,  and  h a s  n o t  been  m o d i f i e d  t o  any  d e g r e e  s u b s e q u e n t l y .  
So t h e  TVA mus t  o f  n e c e s s i t y  f i t  i n  w i t h  t h e s e  e s t a b l i s h e d  a u t h o r i -  
t i e s  a n d  t h e i r  me thods  o f  o p e r a t i o n .  Ano the r  i m p o r t a n t  p o i n t  i s  
t h a t ,  b e c a u s e  o f  t h e  d e m o c r a t i c  p r o c e s s  o p e r a t i n g  i n  t h e  U n i t e d  
S t a t e s ,  n e i t h e r  t h e  f e d e r a l  n o r  t h e  s t a t e  gove rnmen ts  have a  
l o n g - t e r m  s t r a t e g i c  p lan--which i s  u s u a l  f o r  a n  i n d u s t r i a l  o r g a -  
n i z a t i o n ,  o r  f o r  a  deve lopmen t  a u t h o r i t y  i n  a  s o c i a l i s t  c o u n t r y .  
P l a n n i n g  t h e r e f o r e  t e n d s  t o  b e  d i r e c t e d  t o w a r d s  i s o l a t e d  g o a l s  
i d e n t i f i e d  a s  n e c e s s a r y  t o  a c h i e v e  t h e  more g e n e r a l  g o a l  o f  t h e  
improved w e l f a r e  o f  t h e  Tennessee  V a l l e y  p o p u l a t i o n .  

These  p r e l i m i n a r y  r e m a r k s  a r e  i m p o r t a n t  when t r y i n g  t o  unde r -  
s t a n d  t h e  r o l e  o f  s t r a t e g i c  p l a n n i n g  i n  t h e  TVA. No rma l l y ,  a  
l a r g e  o r g a n i z a t i o n  o f  t h i s  k i n d  would have  a  s t r a t e g i c  p l a n  con-  
s i s t i n g  o f  one  o r  many a l t e r n a t i v e  s c e n a r i o s  f o r  t h e  f u t u r e  and  
i n v o l v i n g  f o r m a l  methods  c f  a n a l y s i s  f o r  t h e  e v a l u a t i o n  o f  a l t e r -  
n a t i v e s  and  f o r  d e c i s i o n  making i n  t i m e s  of  c r i s i s .  No s u c h  
s t r a t e g i c  p l a n  e x i s t s  i n  t h e  TVA, n o r  is i t  p o s s i b l e .  What d o e s  
e x i s t  i s  a  series o f  o b j e c t i v e s  s t a t e d  i n  v a r y i n g  d e g r e e s  o f  p r e -  
c i s i o n ,  b u t  n o t  f o r m a l l y  i n t e g r a t e d .  

2 . 3 . 6 . 3  I n t e r n a l  C o n s i d e r a t i o n s  

The p o l i t i c a l  o r i g i n s  o f  t h e  TVA n o t  o n l y  a f f e c t  i ts  s t r a t e g i c  
p l a n n i n g  i n  r e l a t i o n  t o  t h e  e x t e r n a l  e n v i r o n m e n t ,  b u t  a l s o  i ts  



i n t e r n a l  modes o f  o p e r a t i o n .  The A u t h o r i t y  h a s  a  s t y l e  o f  man- 
agement  t h a t  r e s e m b l e s  a  h i g h l y  d e d i c a t e d  p u b l i c  s e r v i d e  R Q D  
c o r p o r a t i o n .  A t  Head O f f i c e  t h e r e  h a s  b e e n  a  s t r o n g  Board o f  
Management a n d  G e n e r a l  Manager a n x i o u s  t o  m a i n t a i n  d i r e c t  c o n t r o l  
w i t h  d i v i s i o n s  and  O f f i c e s ,  b u t  u n w i l l i n g  t o  d e l e g a t e  r e a l  r espon -  
s i b i l i t y  t o  o t h e r  s t a f f  a t  Head O f f i c e  a n d ,  b e c a u s e  o f  t h e  s m a l l  
number i n v o l v e d ,  n o t  p e r c e i v i n g  t h e  need f o r  a  g r e a t  d e a l  o f  f o r -  
mal  a n a l y s i s .  O v e r a l l  t h e  TVA h a s  e n c o u r a g e d  a n  i n f o r m a l  s t y l e  
o f  c o o p e r a t i o n  be tween t h e  v a r i o u s  e l e m e n t s  o f  t h e  o r g a n i z a t i o n ,  
d i s c o u r a g i n g  t h e  f o r m a t i o n  o f  c o o r d i n a t i n g  c o m m i t t e e s .  I t  must  
b e  remembered t h a t  t h e  p r e s e n t  p l a n n i n g  s y s t e m  ( i . e . ,  t h a t  o f  
1975/1976) h a s  been  i n  o p e r a t i o n  f o r  o n l y  two y e a r s  and  a l t h o u g h  
s o  f a r  i t h a s  had o n l y  a  l i m i t e d  impac t  o n  t h a t  s t y l e ,  t h e  p r ime  
q u e s t i o n  is w h e t h e r  it h a s  improved t h e  p r o c e s s  o f  management 
d e c i s i o n  mak ing  by  a d o p t i n g  t h a t  s t y l e .  

What h a s  b e e n  s a i d  s o  f a r  h a s  i m p l i e d  c r i t i c i sm  of  t h e  TVA's 
p l a n n i n g  s y s t e m  w i t h  r e g a r d  t o  some t h e o r e t i c a l  i d e a l .  However, 
o n e  m a j o r  a d v a n t a g e  p o s s e s s e d  by t h e  TVA and  i t s  p l a n n i n g  s y s t e m  
s h o u l d  b e  men t i oned ,  namely t h e i r  enormous f l e x i b i l i t y .  Because 
t h e y  a r e  n o t  p a r t  o f  a  m o n o l i t h i c  o r g a n i z a t i o n  s t r u c t u r e ,  t h e y  
a r e  a b l e  t o  respond  t o  a  w i d e  r a n g e  o f  v e r y  d i f f e r e n t  i n p u t s .  

2 .3 .6 .4  D e c i s i o n  Making 

The r e m a i n d e r  o f  t h i s  d i s c u s s i o n  w i l l  b e  l a r g e l y  c o n c e r n e d  
w i t h  t h e  i n t e r a c t i o n  o f  t h e  p l a n n i n g  s y s t e m  and  t h e  p r o c e s s e s  o f  
management a n d  d e c i s i o n  making w i t h i n  t h e  A u t h o r i t y .  P e r h a p s  t h e  
f i r s t  t a s k  is t o  g a i n  s e c u r i t y  f o r  t h e  immed ia te  f u t u r e .  I t  h a s  
a l r e a d y  b e e n  n o t e d  t h a t  t h e  a l l o c a t i o n  o f  f u n d s  t o  t h e  TVA i s  a n  
a n n u a l  p r o c e s s ,  and  t h a t  t h e r e  is no d i r e c t  ongo ing  conmi tment  
f o r  money, e v e n  t h o u g h  n a t i o n a l  government  a p p r o v a l  o f  c e r t a i n  
m a j o r  works  must  imp ly  s u c h  c o n t i n u i n g  a p p r o p r i a t i o n .  A rguab l y  
t h e n  t h e  p r ime  e x t e r n a l  p u r p o s e  o f  t h e  p l a n n i n g  and b u d g e t i n g  s y s -  
t e m s  i s  t o  p r o v i d e  t h e  TVA Board w i t h  t h e  means o f  p e r s u a d i n g  
C o n g r e s s  t o  f u n d  t h e  n e c e s s a r y  mon ies  e a c h  y e a r  f o r  t h e  c o n t i n u e d  
o p e r a t i o n  o f  t h e  A u t h o r i t y .  

The a n n u a l  p l a n s  o f  t h e  d i f f e r e n t  f e d e r a l  a g e n c i e s  d o  n o t  
a p p e a r  t o  b e  f o r m a l l y  i n t e g r a t e d ,  b u t  t h e  v e r y  cumbersome p r o c e d u r e  
f o r  c l e a r i n g  t h e  p r o p o s a l s  o f  e a c h  agency  g u a r a n t e e s  t h a t  t h e r e  
i s  no s i g n i f i c a n t  a r e a  o f  o v e r l a p  be tween t h e i r  o p e r a t i o n s .  I n  
p r a c t i c e  t h e r e f o r e  t h e  TVA h a s  t o  work c l o s e l y  w i t h  a  number o f  
o t h e r  government  a g e n c i e s  t o  e n s u r e  t h a t  t h e i r  p rog rams  i n t e r l o c k  
b u t  d o  n o t  o v e r l a p .  I t  s h o u l d  a l s o  b e  men t i oned  t h a t  t h e  TVA's 
p r o p o s a l s  w i l l  o n l y  b e  p u t  t o  C o n g r e s s  a f t e r  t h e y  h a v e  b e e n  s e e n  
t o  s a t i s f y  many o t h e r  r e q u i r e m e n t s  c o n c e r n i n g  t h e  way i n  wh ich  
government  a g e n c i e s  c o n d u c t  t h e i r  b u s i n e s s .  

2 . 3 . 6 . 5  O v e r a l l  E f f e c t i v e n e s s  

W e  s h a l l  now c o n s i d e r  t h e  e f f e c t i v e n e s s  o f  t h e  p l a n n i n g  p ro -  
c e d u r e s  i n  r e l a t i o n  t o  management and d e c i s i o n  making w i t h i n  t h e  



Authority. Good planning is so woven into the decision-making 
processes of an organization that it has to fulfill different 
requirements, many of which are normally not considered as plan- 
ning goals. We shall therefore consider a number of these require- 
ments. 

(a) Good planning should ensure the availability of a plan 
or set of plans for the organization as a whole (where the plan 
is defined as requiring statements of desired goals, the ways in 
which they are to be achieved and the resources required). In 
addition, a good plan should also contain information on the 
assumptions made in the scenarios and the means of determining 
the actions to be taken if external circumstances are such that 
the plan cannot be adhered to. So far as medium- and short-term 
planning are concerned, the TVA system can be said to meet most of 
these requirements, every division and section within a division 
has its medium-term plan and although no formal system of 
management-by-objectives is used, the staff know their objectives. 
No strategic plans for the whole TVA are available. However, in 
view of what has already been said about strategic planning on 
national and state levels, it is difficult to see what form such 
plans could take. 

(b) Good planning procedures should ensure that the plans 
in (a) are effective. This reqilires an identification of alterna- 
tive future actions and consideration of the consequences in order 
to determine the best policy options. The procedures adopted by 
the TVA do encourage the search for alternative actions, and demand 
that an assessment be made of the consequences of the various 
alternatives. Basically, they are "good" planning procedures. 
However, they can be criticized on the grounds that the procedures 
for evaluation are qualitative. Thus, although some aspects of 
possible future courses of action are studied in detail, e.g., 
those relating to possible energy consumption and the use of fer- 
tilizers, there is no systematic exploration, nor are the studies 
undertaken made generally available to the various operating divi- 
sions. The whole planning process would be strengthened if there 
was an overall assessment of trends for the main variables in the 
TVA region that was regularly updated and used as a planning basis 
for all divisions and Offices. 

(c) A good planning system should be an essential element in 
the rationalization and unification of the various operations 
within an organization. This is particularly important in the 
case of the TVA because of the unevenly balanced dependence of 
many of its activities on the power operation. It would be very 
easy in practice for the Authority to operate as a subsidiary of 
the Office of Power, whereas in practice the Authority operates 
with Power as an important but essentially secondary part of the 
organization. A useful analogy would he the role of the cashier/ 
treasurer in a commercial enterprise. On the whole the planning 
procedures seem to have gone some way towards developing improved 
coordination and have revealed a number of weaknesses in the pres- 
ent organization structure, one of which is the shortage of 
planning staff, operational research workers or systems analysts 



at Head Office. To get the maximum value out of the present pro- 
cedure it would be desirable to have a small team of analytically 
trained problem solvers in the Office of Planning and the Budget 
at headquarters linked with similarly skilled personnel in the 
operating divisions. 

(dl Good planning should lead to good decision making. The 
relationship between decision making and the planning process is 
not easy to identify. This is partly due to the many ways in 
which decisions are made. Decisions concerning the allocation of 
resources are linked very closely to the planning and budgeting 
processes. Moreover, the processes by which the budgets are agreed 
lead to a consideration of general policy, which forms the inevi- 
table background for further discussions. However, certain major 
decisions, such as the building of a new nuclear plant, do not 
seem to be much influenced by the planning system. On the other 
hand the system does not hinder the decision-making process, which 
is perhaps more than can be said for very many logically designed 
systems. 

In conclusion, the planning procedures recently introduced 
have undoubtedly been beneficial. They are flexible and conducive 
to good planning, but weak in their lack of use of modern fore- 
casting and analytical techniques, and of a team at Head Office 
capable of undertaking studies, developing general methods of 
analysis, and coordinating the overall decision-making process. 
It is an inverted medium-term planning system and would by many 
standards be considered inadequate for strategic planning. That 
is a feature of the situation in which the TVA finds itself, rather 
than an indication of inadequate organization. 

2 . 4  OPERATIONAL MANAGEMENT ACTIVITY OF THE TVA 

2 . 4 . 1  Introduction 

The TVA management structure is similar to those found in 
large nultidivision enterprises. It has two main levels of mana- 
gerial activity: 

- Strategic management, including planning and programing of 
the organizational activities; 

- Operational management, including administrative and oper- 
ating functions concerned with current operations. 

This section deals with an analysis of the operational level 
of TVA management. We will consider management mechanisms which 
cover ( 1 )  the elaboration of outputs of the planning process and 
development of current tasks, and ( 2 )  the development of work 
activities for the implementation of thesc tasks. 

The operational management activities vary according to dif- 
ferent TVA programs. They are in some respect similar to the 



mechanisms o f  a  p r i v a t e  c o r p o r a t i o n  and a r e  c o n c e r n e d  w i t h  a c t i -  
v i t i e s  s u c h  a s  p r o d u c t i o n ,  m a r k e t i n g ,  and  i n v e s t m e n t  i n  new p ro -  
jects. However, t h e  o p e r a t i o n a l  management f o r  o t h e r  p rograms 
c o n t a i n s  some s p e c i a l  f e a t u r e s  r e l a t i n g  t o  t h e  TVA's m u l t i p u r p o s e  
g o a l s  a n d  i t s  v a r i o u s  r e s t r i c t i o n s .  

The p r i n c i p a l  TVA o b j e c t i v e s  a r e  n a v i g a t i o n ,  f l o o d  c o n t r o l ,  
power p r o d u c t i o n ,  r e f o r e s t a t i o n ,  deve lopmen t  o f  m a r g i n a l  l a n d s ,  
a g r i c u l t u r a l  and  i n d u s t r i a l  deve lopmen t ,  and  t h e  deve lopmen t  o f  
o t h e r  r e g i o n a l  r e s o u r c e s  s u c h  a s  manpower and  r e c r e a t i o n  f a c i l i -  
t i e s .  I n  o r d e r  t o  r e a l i z e  t h e s e  o b j e c t i v e s ,  t h e  TVA h a s  d e v e l o p e d  
a  series o f  p rog rams  and a c t i v i t i e s  wh i ch  c a n  g e n e r a l l y  be  d i v i d e d  
i n t o  t h e  f o l l o w i n g  g r o u p s :  

( 1 )  Power g e n e r a t i o n  and d i s t r i b u t i o n ;  

( 2 )  C o n t r o l  and  u s e  o f  t h e  w a t e r  s y s t e m ;  

( 3 )  F e r t i l i z e r  r e s e a r c h ,  d e v e l o p m e n t ,  a n d  d i s t r i b u t i o n ;  

( 4 )  V a l l e y  r e s o u r c e  deve lopmen t .  

Some c h a r a c t e r i s t i c s  o f  t h e  main g r o u p s  o f  TVA p rog rams  a r e  
shown i n  T a b l e  2 .4 .  They d i f f e r  i n  b u d g e t i n g  and p l a n n i n g  a c t i -  
v i t i e s ,  and  i n  a r e a s  o f  r e s p o n s i b i l i t y .  T h e s e  d i f f e r e n c e s  r e s u l t  
i n  a  v a r i e t y  o f  d e c i s i o n - m a k i n g  mechanisms t h a t  a r e  u s e d  f o r  t h e  
o p e r a t i o n a l  management o f  t h e s e  p rog rams .  

The n a t u r e  o f  t h e  mechanisms employed by t h e  programs t o  f u l -  
f i l l  p r i n c i p a l  g o a l s  c a n  b e  d i v i d e d  i n t o  two c a t e g o r i e s :  d i r e c t  
and i n d i r e c t .  The Power,  Water  a n d  F e r t i l i z e r  p rog rams  have  a  
d i r e c t  i n f l u e n c e  o n  t h e  e n v i r o n m e n t .  The o p e r a t i o n a l  management 
mechanisms i n  t h e s e  c a s e s  a r e  s i m i l a r  t o  t h o s e  o f  p r i v a t e  e n t e r -  
p r i s e s  and i n c l u d e  p r o d u c t i o n ,  m a r k e t i n g ,  and new p r o j e c t  i n v e s t -  
men t .  * 

I n d i r e c t  r e l a t i o n s h i p s  t o  t h e  main g o a l s  a r e  f ound  i n  r e g i o n a l  
r e s o u r c e  deve lopmen t  p rograms.  The i n d i r e c t  mechanisms l i s t e d  be- 
low v a r y  a c c o r d i n g  t o  i n d i v i d u a l  p rog ram a c t i v i t i e s :  

- D e m o n s t r a t i o n  p rog rams ;  

- I n f o r m a t i o n  s u p p l y ;  

- E d u c a t i o n a l  a c t i v i t d e s :  

- C o l l a b o r a t i o n  w i t h  l o c a l  p e o p l e  and  o r g a n i z a t i o n s  i n  
s u b r e g  i o n s ;  

- C r e a t i o n  o f  l aws .  

*Fo r  o u r  p u r p o s e s  " i n v e s t m e n t  a c t i v i t i e s "  h a v e  been  d e f i n e d  a s  
" c o n s t r u c t i o n " .  



T a b l e  2 . 4 .  T h e  f r a m e w o r k  f o r  TVA a c t i v i t i e s .  
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These activities are used in the development of agriculture, 
forestry, industry, manpower, recreation, and other resources 
of the region. 

The distinction between mechanisms with direct and indirect 
influence on TVA programs is based on an analysis of the Author- 
ity's actual power as a regional development organization and its 
responsibility for carrying out activities in different areas. 
Operational management mechanisms with direct influence are used 
in those areas where the TVA has primary responsibility and the 
appropriate resources and authority to carry out programs. Mech- 
anisms with indirect influence are used in those programs where 
the TVA does not have direct authority for regional development. 
In the latter programs it only participates in activities employ- 
ing demonstration and persuasion as a means of influence. 

The relationships between groupings of operational management 
mechanisms and the spectrum of TVA programs are illustrated in 
Table 2.5. The crosses show the groups of mechanisms that play 
the major role in each program. Other mechanisms can be found 
within different programs, e.g., in the fertilizer program pro- 
duction marketing and construction activities are evident although 
this program mainly uses demonstration as a means of influence. 

Table 2.5. The relation between operation management 
and programs of the TVA. 

x !+ 
u ! + : Z Z m m o ! +  

+ 

+ 

+ 

a m  
!+ 
N O  0) 
.4 

0 

0 

0 

+ 

P r o g r a m s  o f  R e g i o n a l  
R e s o u r c e  Deve lop -  

O p e r a t i o n a l  Management  

!+ 
I 
rl 

m m o . r l m 9 ! +  g z y g z a u  

+ 

4 ~  
C C V) 

h . 4  !+ 0) c 

D i r e c t  

I n d i r e c t  

P , 3 h d k 4 H ~ z w m o  c 

+ 

P r o d u c t i o n  

U t i l i z a t i o n  

M a r k e t i n g  

New C a p a c i t i e s  

D e m o n s t r a t i o n  

I n f o r m a t i o n  

A s s i s t a n c e  

E d u c a t i o n  

Law C r e a t i o n  

R e c r e a t i o n  Works 

m  

+ 
+ 

" - 
+ 

+ 
+ 

m 

+ 

$ . 4 ! +  

0 

+ 

$ 9 5  

+ 
+ 

a 

0 

0 



This matrix illustrates the current situation at the opera- 
tional level of the TVA's managerial structure. It reflects only 
those possibilities and opportunities of operational actions 
available to the TVA as determined by environmental and internal 
conditions. This matrix does not reflect the situation in terms 
of budget or employment. 

2 . 4 . 2  Direct Mechanisms 

As indicated in the previous section, Zirect mechanisms are 
used to implement activities for which the TVA has direct respon- 
sibility. An analysis has been made of major mechanisms used in 
the most relevant TVA divisions and Offices. The major conclusion 
is that they generally represent what we would expect to find in 
any other organization undertaking similar activities. For this 
reason we do not give a complete description of the direct mech- 
anisms here. Instead we outline areas they cover, and their broad 
nature, in order to give the reader a feeling of their scope. 
When comparing direct mechanisms of TVA operational management 
with those that may be found elsewhere, one important point must 
be remembered. While the structure of direct mechanisms may be 
familiar, when using certain mechanisms account must be taken of 
the constraints arising from the balancing of different TVA objec- 
tives. 

2 . 4 . 2 . 1  Power Production 

The operational management tasks in this area are concerned 
with meeting the demand for power in the most economic way, while 
at the same time taking account of the constraints arising from 
water management considerations. This can be dealt with by con- 
sidering the availability of stations and the demand for different 
time scales (e.g., hourly, daily) ahead. Special mechanisms exist 
for maintenance, fuel supply, and transmission. The elements of 
these mechanisms are shown in Figure 2 . 5 .  

2 . 4 . 2 . 2  Operational Management in Power Marketing 

Marketing management plays a very important role in the ful- 
fillment of the Authority's main objectives. First of all, this 
activity is connected with the operation and expansion of the 
power system. 

The objectives of the power marketing activity can be outlined 
as an attempt to achieve the lowest possible selling price and the 
most effective use of power for regional development purposes. 
The operational management mechanisms in these fields deal mainly 
with: investigations into power demand, rate studies and pricing 
policy, influences on power and supply and its quantity, efficient 
use of power, and the maintenance of good relationships between 
the TVA and the local population (Figure 2 . 6 ) .  In this figure 
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t h e  two boxes marked by a s t e r i s k s  ( t h o s e  concerned w i t h  promot ing 
an  e f f e c t i v e  u s e  o f  power and e n s u r i n g  p u b l i c  u n d e r s t a n d i n g  of  
TVA p o l i c i e s )  r e p r e s e n t  a c t i v i t i e s  t h a t  have c h a r a c t e r i s t i c s  b o t h  
of d i r e c t  and i n d i r e c t  mechanisms. They a r e ,  t h e r e f o r e ,  u n t y p i c a l  
of  a c t i v i t i e s  t h a t  one would e x p e c t  t o  f i n d  i n  a  t y p i c a l  indus-  
t r i a l  e n t e r p r i s e .  For t h i s  r e a s o n  we w i l l  d i s c u s s  them more f u l l y .  

One o f  t h e  marke t ing  a c t i v i t y  o b j e c t i v e s  i s  t o  a c h i e v e  e f f e c -  
t i v e  power u s e  i n  o r d e r  t o  encourage  r u r a l  deve lopment ,  a g r i c u l -  
t u r a l  p r o d u c t i o n  improvement, i n c r e a s e d  l i v i n g  s t a n d a r d s ,  and 
improvement of  t h e  p r o d u c t i o n  of r e g i o n a l  e n t e r p r i s e s .  I t  shou ld  
a l s o  min imize l o s s e s  i n  a l l  t h e  a fo rement ioned  a r e a s  of  power use .  

The a c t i v i t i e s  employed t o  f u l f i l l  t h e s e  o b j e c t i v e s  a r e :  

- Coopera t ion  w i t h  p r o d u c e r s  and d i s t r i b u t o r s  o f  e l e c t r i c  
equipment t o  i n c r e a s e  e f f i c i e n c y ;  

- Coopera t ion  w i t h  a g r i c u l t u r a l  s e r v i c e s  and l o c a l  a g e n c i e s ;  

- P r o v i s i o n  o f  i n f o r m a t i o n  and d e m o n s t r a t i o n  programs f o r  
a n  economica l  u s e  of  power. 

By d i s t r i b u t i n g  i n f o r m a t i o n  compar ing h e a t i n g  c o s t s  w i t h  i nsu -  
l a t i o n  t e c h n i q u e s ,  t h e  TVA h a s  an  i n f l u e n c e  on house c o n s t r u c t i o n .  
The marke t ing  a c t i v i t i e s  a l s o  a f f e c t  t h e  p u b l i c ' s  u n d e r s t a n d i n g  
and a c c e p t a n c e  o f  t h e  o r g a n i z a t i o n ' s  main p u r p o s e s .  The main ten-  
a n c e  o f  good p u b l i c  r e l a t i o n s  w i t h  a g e n c i e s  and l o c a l  o r g a n i z a t i o n s  
h e l p s  t o  e n s u r e  t h a t  t h e  power programs promote t h e  improvement 
of  t h e  r e g i o n  and t h e  q u a l i t y  o f  l i f e  of i t s  i n h a b i t a n t s .  

2 . 4 . 2 . 3  Water System 

The o p e r a t i o n a l  management f o r  t h e  w a t e r  sys tem was deve loped  
t o  a c h i e v e  t h e  f o l l o w i n g  o b j e c t i v e s  e s t a b l i s h e d  by t h e  TVA Act :  

- To promote n a v i g a t i o n ;  

- To r e d u c e  f l o o d  c r e s t s  on t h e  Tennessee R i v e r ,  i t s  t r i b -  
u t a r i e s ,  t h e  lower  Ohio and  M i s s i s s i p p i  R i v e r s ;  

- To produce e l e c t r i c  e n e r g y ,  c o n s i s t e n t  w i t h  t h e s e  pr imary  
pu rposes .  

More r e c e n t l y  o t h e r  o b j e c t i v e s  have become p rominan t ,  f o r  example,  
t h e  s t a b i l i z a t i o n  of  poo l  l e v e l s  i n  o r d e r  t o  f u r t h e r  r e c r e a t i o n  
and f i s h e r y  o b j e c t i v e s .  

The pr imary  management mechanism is t h e  d i s p a t c h  o f  w a t e r  
from r e s e r v o i r s .  T h i s  i s  done w i t h  r e f e r e n c e  t o  an  a n n u a l  p l a n .  



2.4.3 Indirect Mechanisms--Operational Activities in Resource 
Development of the Region 

The unified resource development of the Tennessee Valley 
region is the main goal of all TVA activities. In the previous 
sections we have discussed the operational management activities 
of several programs in which the TVA directly influences the 
development and use of regional resources. In these programs, 
subject to the restrictions of the TVA Act, the Authority holds 
the responsibility for planning and executing new construction 
for production activities, and for other activities similar to 
those found in private operations. 

We will now consider the sector of TVA activities involved 
in developing regional resources for which the TVA does not have 
direct authority. These include agriculture, forestry, wildlife, 
fisheries, recreation, human resources, business, and industry. 
For the management of these activities the TVA uses a variety of 
instruments which differ from those previously discussed. Basic- 
ally there is no long-range planning for these activities. Many 
different forms of operational influence exist in this field with 
demonstration, consultation, and persuasion characteristics. These 
mechanisms include a variety of programs involving cooperative 
action with government and local institutions, private organiza- 
tions and local people. One of the more important implementations 
of these mechanisms is the research work undertaken in TVA orga- 
nizational units very often in cooperation with universities and 
research institutes. 

2.4.3.1 The Demonstration Programs/Marketing 

This is one of the main instruments in developmental activi- 
ties for the conservation and management of agricultural resources 
in the Tennessee Valley (Office of Agriculture and Chemical Devel- 
opment, 1974; National Fertilizer Development Center, 1974). There 
are three types of demonstration for agricultural development: 

- Demonstration of new fertilizers and their applications; 

- Test-demonstration farms; 

- Rapid adjustment farms. 

Fertilizer demonstration programs for regional development 
purposes are designed to introduce, evaluate, and demonstrate new 
and improved fertilizer practices, and to determine and demonstrate 
the results of effective fertilization of plots, fields, and whole 
farms. 

The TVA has national responsibility in fertilizer research, 
development, and usage. Its fertilizer program includes: 

- Chemical development of new products and techniques; 



- Demons t ra t i on  p r o d u c t i o n  o f  d e v e l o p e d  f e r t i l i z e r s  i n  t h e  
TVA N a t i o n a l  F e r t i l i z e r  C e n t e r  a t  Musc le  S h o a l s ,  Alabama; 

- I n f l u e n c i n g  t h e  p r i v a t e  f e r t i l i z e r  i n d u s t r y  t o  u s e  p r o -  
d u c t s ,  me thods ,  and  m a n u f a c t u r i n g  p r o c e s s e s  d e v e l o p e d  by 
t h e  TVA; 

- I n f l u e n c i n g  t h e  u s a g e  a n d  a p p l i c a t i o n s  o f  f e r t i l i z e r s  by 
f a r m e r s .  

The main  a c t i v i t i e s  o f  t h e s e  programs a r e  o r i e n t e d  t o w a r d s  t h e  
improvement  o f  e x i s t i n g  t e c h n o l o g i e s  t o  i n c r e a s e  e f f i c i e n c y  i n  
t h e  u s e  o f  f e r t i l i z e r s ,  t o  m in im ize  p o l l u t i o n ,  t o  c o n s e r v e  n a t u r a l  
r e s o u r c e s ,  a n d  t o  r e d u c e  e n e r g y  consumpt ion .  

The o p e r a t i o n a l  management o f  t h e  c h e m i c a l  deve lopmen t  p r o c e s s  
r e l a t e s  t o  r e s e a r c h  a c t i v i t i e s ,  c o n s t r u c t i o n  wo rks ,  and  demons t ra -  
t i o n  p r o d u c t i o n .  The c o n s t r u c t i o n  a d d i t i o n s  c o n s i s t  o f  demons t ra -  
t i o n - s c a l e  p i l o t  p l a n t s  a n d  a l s o  o f  l a r g e - s c a l e  p r o d u c t i o n  u n i t s .  
The e x t e n s i o n  o f  new d e v e l o p m e n t s  beyond p i l o t  p l a n t s  i n t o  s e m i -  
commerc ia l  s i z e  p r o d u c t i o n  u n i t s  is u s u a l l y  n e c e s s a r y  i n  o r d e r  t o  
c o n t i n u e  t h e  deve lopmen t  p r o c e s s  and  t o  r e s o l v e  new p rob lems  t h a t  
come w i t h  e x p a n s i o n .  

The p r o d u c t i o n  o f  f e r t i l i z e r s  is  r e s t r i c t e d  t o  d e m o n s t r a t i o n  
p u r p o s e s .  O p e r a t i o n s  o f  t h e  p i l o t  p l a n t s ,  a n d  o f  t h e  l a r g e - s c a l e  
p r o d u c t i o n  u n i t s  a r e  t h e  main f o rms  o f  o p e r a t i o n a l  management i n  
t h i s  f i e l d .  The p u r p o s e  is t o  o b t a i n :  

- New p r o d u c t s  i n  s u f f i c i e n t  q u a n t i t y  f o r  ag ronomic  f i e l d  
tes ts ;  

- Data  f o r  f u r t h e r  deve lopmen t  o f  new p r o c e s s e s  i n  i n d u s -  
t r y  o r  i n  d e m o n s t r a t i o n - s c a l e  p l a n t s ;  

- Data  f o r  d e s i g n  o f  l a r g e - s c a l e  p l a n t s .  T h i s  mechanism 
c o v e r s  t h e  m a i n t e n a n c e  o f  p i l o t  p l a n t s  a s  w e l l  a s  t h e  
p r e p a r a t i o n  o f  r e p o r t s ,  economic e v a l u a t i o n s ,  and  recom- 
m e n d a t i o n s  f o r  c o n s t r u c t i o n  o f  f a c i l i t i e s  t o  c a r r y  o u t  
p r o c e s s e s  i t  h a s  d e v e l o p e d .  A l s o ,  it i n c l u d e s  t h e  c o n t r o l  
o f  i n d u s t r i a l  e m i s s i o n s  r e l a t e d  t o  t h e s e  p r o c e s s e s ;  

- I n f o r m a t i o n  f o r  c o n t i n u i n g  p r o c e s s  deve lopmen t  a n d  f o r  
r e s o l v i n g  new p rob lems  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  t h a t  
come w i t h  p r a c t i c a l  a p p l i c a t i o n ;  

- F e r t i l i z e r s  f o r  TVA r e g i o n a l  and  n a t i o n a l - s c a l e  d e m o n s t r a -  
t i o n  programs a n d  f o r  m a r k e t  deve lopmen t ,  wh ich  i n c l u d e s  
c o o p e r a t i v e  work w i t h  commerc ia l  f i r m s  i n  t e s t i n g  a n d  
i n t r o d u c i n g  t h e i r  p r o d u c t s  t o  c u s t o m e r s .  

The o p e r a t i o n a l  management a l s o  i n c l u d e s  t h e  management o f  
raw m a t e r i a l s  p r o c e s s i n g .  I n  t h i s  f i e l d ,  t h e  TVA c a r r i e s  o u t  geo -  
l o g i c a l  and  m in ing  s u r v e y s  o f  TVA-owned d e p o s i t s ,  e v a l u a t e s  them, 



and recommends mining places for selected tracts. It mines and 
ships phosphate ore to the chemical plants at Muscle Shoals. It 
carries out reforestation, manages the reforested areas, and pro- 
vides services for the mining and recovery of other minerals 
necessary for fertilizer production. The fertilizer demonstration 
activities of the TVA could be considered to be marketing activi- 
ties under some circumstances. They include: 

- Identification of opportunities for reducing costs and 
providing appropriate services to farmers; 

- Studies of certain aspects of fertilizer distribution, 
including fertilizer prices, demand and supply trends, 
etc.; 

- Development of pricing policies and rate schedules for 
the distribution of TVA fertilizers: 

- Analysis of economic data related to fertilizer allocation. 

When dealing with the private fertilizer industry, the TVA 
uses a group of operational management mechanisms that are designed 
to create appropriate markets. It makes its development accessible 
to all potential users. For this purpose it patents innovations, 
and grants non-exclusive licenses for their use. According to 
the 1 9 7 4  Annual R e p o r t ,  the total number of issued licenses is 
5 7 1  granted to 3 9 5  companies for use in 5 0 6  plants in 39 states. 
To encourage commercial producers to produce TVA fertilizers all 
experimental data from the pilot plants and experimental applica- 
tions of TVA-produced materials is made available to these firms. 
The Authority also provides technological and engineering assis- 
tance for cooperating firms. The commercial fertilizer producers 
may send representatives to Muscle Shoals to gain information on 
current developments and to obtain advice on how to solve their 
problems. 

The TVA also has extensive programs to provide information 
and instruction on their activities. It collects complete infor- 
mation about national fertilizer production and its use. The data 
are then published in bulletins such as D i r e c t o r y  o f  F e r t i l i z e r  
P l a n t s  i n  t h e  Un i ted  S t a t e s .  This information can also be pro- 
vided upon request to individual users. The Authority is also 
involved in flexible training programs for various courses, vary- 
ing from 3 days to 8 weeks, that combine techniques of fertilizer 
production, marketing management, fertilizer use, and other related 
topics. 

Another mechanism of marketing development is direct collab- 
oration with farmers, such as in the farm demonstration programs 
in the Tennessee Valley region and in other parts of the United 
States. These programs are prepared and undertaken in cooperation 
with the state land grant universities. The TVA organizes the 
demonstration farms, resource development farms, and demonstration 
projects and provides its own fertilizers, with all recommendations 



of usage, to interested farmers. The results of these experiments 
are communicated and explained to farmers by means of magazine 
articles, radio and television programs, and university publica- 
t ions. 

The TVA's fertilizer program has nationwide application. 
This clashes with its principal objectives, which are concerned 
with regional development. But due to its unique position, the 
TVA was considered able to accomplish a comprehensive national 
fertilizer development program. Under different circumstances 
(e.g., private research) it would not have been possible to 
develop production and marketing influences to reduce fertilizer 
cost and to introduce efficient manufacturing processes. 

Test-demonstration farm programs concentrate on providing 
information and propagating new methods of farm management, tech- 
nical facilities, and crops. 

The program of rapid adjustment farms is more complex. In- 
tensive planning and management are carried out on a limited num- 
ber of selected farms. Each of these farms is analyzed in depth 
and programed for fast change by university specialists. The 
program consists of fertilizer application, cultural practices 
for specific crops, and the employment of the latest production 
and management practices to help increase net farm income. 

Demonstration programs are accomplished with the cooperation 
of land grant universities of seven valley states, and with other 
institutions, agencies, and organizations interested in agricul- 
tural and agriculturally-related resource development. The results 
are used by professional workers in these programs to help other 
farmers, and may be employed on other farms in the Tennessee Valley. 

Demonstration programs also play an important role in other 
resource development programs. For example, the TVA has developed 
"Land Between the Lakes" as a national demonstration in recreation 
and environment education. The different activities in this open 
area are mostly oriented towards the management of natural re- 
sources. These resource management practices also help visitors 
to develop an understanding of the importance of maintaining and 
conserving a quality environment. 

2 . 4 . 3 . 2  Providing Information 

This instrument is used in the development of industry, agri- 
culture, forestry, recreation, and other resources of the Valley. 
The TVA carries out complex investigations into the development 
needs of the region and subregions. In the Division of Navigation 
and Regional Studies regional modeling activities constitute an 
important part of these investigations. The results of these 
studies form the basis of the general guidelines for regional 
development and are used as a data source for various activities. 



Information for industrial development is usually requested 
by communities or subregions of the Valley region in response to 
a perceived need or opportunity. In such cases the TVA first 
provides information on the most beneficial kinds of industry for 
the particular subregion. This selection is based on results of 
subregional development models, analysis of employment levels, 
local natural and manpower resources, market needs, and other 
factors. The TVA also provides advice on infrastructural problems 
and preparation for industrial expansion. Then data concerning 
those companies that may be interested in investment in that sub- 
region are provided for the local groups. The TVA makes the ini- 
tial contact with those companies informing them of the opportuni- 
ties for investment and profit potential. When a company shows 
interest in the subregion, the Authority provides more detailed 
information, such as construction requirements, land usage, site 
evaluation, environmental characteristics, etc. 

For agricultural development the TVA provides advice for 
farmers and farmers' organizations on the most profitable crops 
to grow, fertilizer practices, etc. 

One interesting program is concerned with the provision of 
information for the development of forestry and wildland resources. 
The forests, which cover 87,000 km2, are an important regional 
resource. Most of the forest land (85%) is privately owned. To 
stimulate the improved management and use of this land, the TVA 
has developed an information system called WRAP (Wildland Resource 
Allocation Procedure), which will eventually provide a means for 
gathering information on wildland resources and for blending this 
information with stated plans to guide residents in the management 
of their property. 

We should stress that this system provides only suggestions 
for solving multiobjective problems subject to appropriate restric- 
tions. The final management decisions will be taken by landowners 
and could be different from those suggested by the WRAP analysis. 

Another field in which an information service is provided is 
the recreational program. Many private and public groups are 
interested in investing in recreational resources. The TVA pro- 
vides detailed information for potential investors about those 
facilities most profitable and beneficial for the region. It also 
gives technical assistance in the planning of these recreational 
developments. 

2.4.3.3 Technical Assistance and Collaboration with Local 
Groups 

These are the main instruments used in the TVA's Tributary 
Area Development Program, which is designed for unified resource 
development in various multicounty areas throughout the Tennessee 
Valley [8]. The Authority stimulates subregional development, 
provides information and technical assistance, and collaborates 
with local organizations in planning and carrying out programs for 



economic  p r o g r e s s  i n  t h e  a r e a .  The i m p l e m e n t a t i o n  o f  t h e s e  p ro -  
g rams i s  made p o s s i b l e  by l o c a l  c i t i z e n s ,  o r g a n i z a t i o n s  s u c h  a s  
c i t i z e n s  a s s o c i a t i o n s ,  s p e c i a l  s t a t e  a g e n c i e s ,  deve lopmen t  d i s -  
t r i c t s ,  and  e d u c a t i o n a l  c o o p e r a t i v e s .  

2 . 4 . 3 . 4  E d u c a t i o n a l  P rog rams  

E d u c a t i o n a l  p rograms a r e  used  i n  manpower r e s o u r c e  d e v e l o p -  
ment .  The w ide  r a n g e  o f  TVA programs p r o v i d e s  a  demand f o r  a  
v a r i e t y  o f  h i g h l y  s k i l l e d  w o r k e r s  and a d m i n i s t r a t o r s .  By means 
o f  a  v a r i e t y  o f  a c t i v i t i e s - - e d u c a t i o n ,  t r a i n i n g ,  and e x p e r i e n c e - -  
t h e  A u t h o r i t y  c a n  m e e t  most  o f  i ts  own n e e d s  f o r  t r a i n e d  p e r s o n n e l  
and is a l s o  a b l e  t o  c o n t r i b u t e  t o  t h e  c r e a t i o n  o f  a  s k i l l e d  l a b o r  
f o r c e  f o r  t h e  r e g i o n .  

The r e s p o n s i b i l i t y  f o r  t h e  t r a i n i n g  o f  t r a d e s  i s  d e l e g a t e d  
t o  a l l  d i v i s i o n s  o f  t h e  TVA, and  t h r e e  main k i n d s  o f  t r a i n i n g  
a c t i v i t y  h a v e  been  d e s i g n e d :  i n t r o d u c t o r y ,  work- improvement ,  and 
q u a l i f y i n g .  D i f f e r e n t  t y p e s  o f  t r a i n i n g  a r e  u s e d  f o r  s a l a r i e d  
emp loyees .  Formal  t r a i n i n g  p rog rams  f o r  s u p e r v i s o r s  and  managers  
a r e  a l s o  p r o v i d e d .  

2 . 4 . 3 . 5  Law C r e a t i o n  

The TVA h a s  t h e  a u t h o r i t y  t o  c r e a t e  r e g u l a t o r y  l a w s  f o r  a c t i -  
v i t i e s  t h a t  h a v e  been  p roved  s u i t a b l e  f o r  deve lopmen t  by t h e  dem- 
o n s t r a t i o n  p rog rams .  Examples i n c l u d e  t h e  law f o r  new c i t i e s  i n  
t h e  s t a t e  o f  T e n n e s s e e ,  and t h e  a c t  f o r  s t r i p  mine  r e c l a m a t i o n ,  
wh i ch  was a d o p t e d  i n  s e v e r a l  s t a t e s .  I n  b o t h  c a s e s  t h e  p r e p a r a t i o n  
f o r  t h e  d r a f t  o f  t h e  a c t s  was made by t h e  TVA, u s i n g  i ts  own expc-  
r i e n c e  a s  a  g u i d e .  

The mechanisms p r e s e n t e d  i n  t h i s  s e c t i o n  a r e  employed by s u c h  
u n i t s  a s  t h e  D i v i s i o n  o f  N a v i g a t i o n  Development  and R e g i o n a l  
S t u d i e s ,  t h e  O f f i c e  o f  T r i b u t a r y  Area Deve lopment ,  t h e  D i v i s i o n  
o f  Water  C o n t r o l  P l a n n i n g ,  and o t h e r s .  The need f o r  a n  O f f i c e  o f  
V a l l e y  R e s o u r c e  Development  h a s  f r e q u e n t l y  been m e n t i o n e d .  Such 
a n  O f f i c e  c o u l d  p r o v i d e  more e f f i c i e n t  a c t i v i t y  a n d  c o o r d i n a t i o n  
f o r  u n i f i e d  deve lopmen t  o f  t h e  V a l l e y  r e s o u r c e s .  

2 . 4 . 4  Summary and  C o n c l u s i o n s  

The TVA h a s  d e v e l o p e d  a  w i d e  r a n g e  o f  o p e r a t i o n a l  management 
mechanisms.  These  c a n  b e  d i v i d e d  i n t o  two main  c a t e g o r i e s :  d i r e c t  
and  i n d i r e c t  mechanisms.  D i r e c t  o p e r a t i o n a l  management is used  
i n  p r o d u c t i o n ,  m a r k e t i n g ,  a n d  i n v e s t m e n t  a c t i v i t i e s .  T h e r e  a r e  
o n l y  a  few p rog rams  i n  wh ich  t h e s e  mechanisms a r e  u s e d ,  b u t  t h e s e  
p rog rams  p l a y  a  v e r y  i m p o r t a n t  r o l e  i n  t h e  TVA's a c t i v i t i e s .  They 
a r e  c o n c e r n e d  w i t h  t h e  power and  w a t e r  s y s t e m s ,  t h e  f e r t i l i z e r  
p rogram and  p a r t l y  w i t h  t h e  r e c r e a t i o n a l  p rogram.  

I n d i r e c t  o p e r a t i o n a l  management is employed i n  o t h e r  p rograms 
d e s i g n e d  f o r  t h e  deve lopmen t  of  r e g i o n a l  r e s o u r c e s ,  s u c h  a s  



agriculture, industry, etc., and manpower. These programs have 
an important relationship to the principal goals, but they have 
many restrictions. Only some of them, e.g., agriculture, appear 
to have an extensive influence on regional resource development. 

As a result of the analysis of the TVA operational management 
mechanisms, additional problems requiring further investigation 
were exposed. Firstly, the term "operational management" in rela- 
tion to regional development organization requires a more precise 
definition. For the purpose of this report we have considered 
the operational management activities as a part of the decision- 
making structure devoted to maintaining day-to-day operations. 
Mechanisms of operational management act within the framework of 
established plans, and also relate to statements on strategy. 
They include the current decisions of the operating units as well 
as some administrative decisions of other units in the organiza- 
tion structure. This definition was taken according to the divi- 
sion of tasks analyzed in the TVA case study. 

Further investigations are needed to develop the process of 
operational management mechanisms. These mechanisms depend on 
TVA goals and objectives; on various political, economic, legal, 
and social restrictions; and also on programs established for ful- 
fillment of the goals of the organization. The investigation of 
different regional organizations will provide an opportunity to 
compare and evaluate the influence of these different factors on 
the development of the operational management and will serve as a 
basis for establishing methods to solve these problems. 

2 . 5  CENTRALIZATION AND ITS CONSEQUENCES: A STUDY OF TWO TVA - 
DIVISIONS 

2 . 5 . 1  Scope and Purpose - 
This section concentrates on two of the divisions of the 

TVA--the Division of Forestry, Fisheries, and Wildlife Development 
and the Office of Power. The previous sections have examined some 
aspects below the corporate level of the TVA, particularly with 
respect to the planning and operational mechanisms used. We will 
now undertake an overall investigation into organization at this 
lower level. This will add to the total picture of TVA organiza- 
tion presented in this chapter. However, our primary purpose here 
is analytic. It is directed towards elucidating the conditions 
under which we would expect particular features of the Authority's 
structure and management mechanisms to be successful. 

The variety of forms of organization and methods of manage- 
ment to be found operating apparently successfully both within 
national frontiers and in different parts of the world contradict 
the view that there are certain management methods that are optimal, 
and even appropriate to all conditions. While this may not be a 
controversial view it is pertinent to note that the TVA itself has 
been presented as a model that has been adopted in conditions 
rather different to those generally prevailing in the United States. 



To fully explore this idea would take us far beyond our present 
study. However, concepts will be introduced to allow this aspect 
to be explored in more detail. 

Within a single corporate structure the TVA carries out tasks 
of great diversity. One could hypothesize that if the nature of 
the task is a relevant factor in determining appropriate means 
of management, differences would be found across different TVA 
divisions. If these differences are not evident, then we would 
expect evidence of maladaption in some divisions. This section 
is broadly concerned with this hypothesis. First of all concepts 
that help to identify relevant differences in organizational activ- 
ity and their consequences for organization are presented. These 
are then tested against the two divisional cases. 

While doing this, we will comment in more detail on some of 
the observations brought out in the earlier cases. In particular, 
we will try to present a framework in which the issues of central- 
ization, planning systems, and means of achieving coordination 
can be viewed in a new way. 

2.5.2 Theoretical Frame 

In the course of 1976 a small team of scientists from IIASA 
worked on the development of a framework for providing policy 
support to the organizational dimension of large, multisectorial 
programs. Because the approach was to be used for diverse pro- 
grams in various settings it had to be sufficiently general to 
take account of those differences. Such programs also usually 
involve the interaction of many different bodies--they are multi- 
organizational problems and the approach had to take account of 
this. It is not now possible to fully apply that framework to 
the TVA. We have already indicated that the TVA is only one 
agent in the total picture of Tennessee Valley development, so 
our data are not adequate. Nevertheless some of the ideas embodied 
in the framework are useful for the analysis of single institutions 
such as the TVA. Particular aspects of the framework have been 
explored by many researchers in the field of organization, but 
the development of the work at IIASA has found its most consistent 
course in the area of management cybernetics, and particularly in 
the writings of Ashby [9] and Beer [lo]. 

2.5.2.1 System and Environment 

The most general statement that can be made about an organ- 
ization or institution is that (a) it is a system directed towards 
the achievement of either internally generated or externally set 
goals; (b) its environment includes external factors affecting 
the system's possibilities for goal achievement, and the environ- 
ment is changeable; (c) the system is in constant exchange with 
its environment. Changes in environmental state evoke a response 
conducive to goal achievement. 



Viewed in this way the central issue in analyzing a manage- 
ment system is its capacity to respond adequately to changes in 
its environment, so that its objectives can be achieved. Stated 
in this abstract way, these characteristics may seem unfamiliar. 
However, on reflection, it is not difficult to view the problems 
of an enterprise in this way. It has goals to achieve, and the 
actions it takes to achieve them are based upon feedback from its 
environment in terms of such factors are material costs, labor 
availability, markets, etc. 

This statement is too general to directly allow comment on 
the particular ways in which a system may respond. However, its 
value as a starting point is that it contains nothing that is 
likely to be specific either to the nature of the objectives, or 
to the environment in which they are to be achieved. 

An implicit equation has been made between an organization 
(in the conventional sense of corporate entity) and a system. 
In fact the concept of system is much more universal and may 
comprise a collection of "organizations". Looking within "an 
organization" we will often find subunits which have their own 
identity and degree of autonomy. So we can think of "the organ- 
ization" as a system including these subunits, or subsystems. 
This is the case with the TVA and some of its divisions. In our 
framework we view a number of units as a system, rather than as 
some random collection, when they subscribe to, or their objec- 
tives are influenced by, a common overall goal. This will be true 
of units which are within a single corporation. On the larger 
multiorganizational scale, the TVA itself is part of the US govern- 
ment system, together with many other bodies. We are concerned 
here with an exploration of the rules relating to the structure 
of multiorganizational systems and single corporations. 

The nature of the environment of a management system is a 
primary consideration in organizational analysis, so it is worth 
explaining this idea a little more fully. In one sense system 
environment could be taken to include all factors external to the 
system. However, this wide definition includes influences that 
make no impact on the system, which does not need to regard them 
as relevant to objective achievement. It is a system's objectives 
that define the relevant environment. The relevant system envi- 
ronment consists of those factors which, when they change, require 
a response from the system. As a very simple example we may con- 
sider the weather--part of the total environment of all systems. 
If one is manufacturing ice cream, it is likely to form part of 
the relevant system environment, for a steel manufacturer it prob- 
ably is not. 

System environment will generally include other organization 
units, j.e., a system will often ha-~c to take account of the activ- 
ities of other separate systems. The rate of change of factors 
may determine their relevance. Thus, population is probably rel- 
evant to many systems, although where it changes slowly it can 
often be ignored, but where it is increasing rapidly, as is often 
the case in development areas, then it becomes relevant to the 



system environment. Each factor of the environment may adopt 
many different states each of which requires a particular response. 
And in some cases the appropriate response may not be well known. 
A further important consideration is the degree of interrelation 
between states of the environment. Can they be considered sepa- 
rately, or do several factors have to be considered together? 
In this latter case we find a multiplicative increase in the 
number of different states a system may have to recognize and 
respond to. All of these considerations--the number of factors 
in the environment, their interconnectedness, the number of states 
they may adopt, the rates of change and the uncertainty of the 
relationship between environment change and system response--are 
important when considering an environment. For situations where 
the number of factors is high, each with many states, high rates 
of change, and high uncertainty we use the term complex environ- 
ment. Within organizational research many ways have been sug- 
gested to recognize and classify complex environments [ I l l .  As 
the complexity of a system environment becomes greater, the 
management demands on the system increase. 

2.5.2.2 Structure 

The TVA has accepted from the Federal Government rather gen- 
eral objectives broadly connected with the welfare of a region. 
Ultimately many different environmental factors relate to these 
objectives--the price of coal, rainfall, growth of population, 
actions of private industry, etc. From the general statement of 
objectives it would be almost impossible to make a response to 
changes in any of these factors. Instead it is common observa- 
tion that these objectives are elaborated step-by-step. At the 
initial stages only general environmental factors are taken into 
account. As they become more elaborate, more of the detail of 
environmental change can be responded to. This process of elab- 
orating objectives through a system is the process by which system 
structure is defined. We can illustrate this process with respect 
to the TVA. The first elaboration of the general TVA objectives 
into particular projects is made at what we will call the TVA 
system level. Here choices and trade-offs have to be made between 
major alternatives. A typical example might be the priority and 
resources to be given to power interests rather than non-power 
projects. At this level rather general environmental factors will 
be considered--an aggregate view of demand for power, needs of 
the communities of the Valley, attitudes and likely responses of 
other bodies. Once these choices have been made they provide the 
framework within which the next level of elaboration can be made. 
At this lower level the choices are, in a sense, received objec- 
tives. Only these environmental factors relating to those obiec- 
tives need to be considered. For example, the power-related activ- 
ities can further define the construction of power stations, say, 
without needing to consider issues of fertilizer manufacture. 
All of this is perfectly familiar organization behavior, and in 
some cases evidently maps an organization's structure. However, 
we must emphasize that it is the logic of objectives' elaboration 



t h a t  we a r e  u s i n g  t o  d e f i n e  s y s t e m  s t r u c t u r e  and t h i s  m igh t  n o t  
a l w a y s  n e a t l y  c o r r e s p o n d  t o  a n  o r g a n i z a t i o n  c h a r t .  

When t h e  l e v e l  o f  o b j e c t i v e s  s u p p o r t e d  by a  p a r t i c u l a r  u n i t  
i s  examined,  t h i s  may l e a d  it t o  b e  p l a c e d  a t  a  l e v e l  t h a t  is 
d i f f e r e n t  f rom i t s  p o s i t i o n  i n  c o n v e n t i o n a l  d e s c r i p t i o n s  o f  
o r g a n i z a t i o n  h i e r a r c h y .  W i th in  t h e  TVA we c a n  r e c o g n i z e  t h e  
d i v i s i o n s  c o n s i d e r e d  i n  t h i s  c h a p t e r  a s  s u b s y s t e m s ,  wh ich  them- 
s e l v e s  c o n t a i n  r e c o g n i z a b l e  subsys tems .  

2 . 5 . 2 . 3  C e n t r a l i z a t i o n  

C e n t r a l i z a t i o n  i s  u s u a l l y  d e s c r i b e d  a s  t h e  c o n c e n t r a t i o n  o f  
dec i s ion -mak ing  c a p a c i t y  w i t h i n  a  h i e r a r c h y .  Us ing  t h e  i d e a s  j u s t  
i n t r o d u c e d  we a r e  a b l e  t o  d e f i n e  it more a c c u r a t e l y .  The e x t e n t  
t o  wh ich  a  s y s t e m  is c e n t r a l i z e d  f o l l o w s  f rom t h e  r a t e  a t  wh ich  
o b j e c t i v e s  a r e  e l a b o r a t e d  t h r o u g h  s y s t e m  l e v e l s .  A t  t h e  v a r i o u s  
s y s t e m  l e v e l s  e q u a l  o p p o r t u n i t i e s  e x i s t  t o  r e c o g n i z e  and respond  
t o  c h a n g e s  i n  o v e r a l l  sys tem env i ronmen t .  Where a  h i g h  d e g r e e  o f  
e l a b o r a t i o n  o c c u r s  a t  a n  u p p e r  sys tem l e v e l  ( a  c e n t r a l i z e d  t e n -  
d e n c y ) ,  t h i s  i m p l i e s  t h a t  a l l  r e l e v a n t  a s p e c t s  o f  t h e  env i ronmen t  
need t o  b e  c o n s i d e r e d  i n  s u f f i c i e n t  d e t a i l  t o  s u p p o r t  t h e  d e t a i l e d  
o b j e c t i v e s  b e i n g  i s s u e d .  T h i s  t h r o w s  l a r g e  demands on t h e  upper  
l e v e l ,  b u t  r e l a t i v e l y  s m a l l  demands on t h e  l ower  l e v e l s .  The 
d e t a i l  i n  t h e i r  r e c e i v e d  o b j e c t i v e s  l e a v e s  o n l y  a  nar row a r e a  o f  
e n v i r o n m e n t a l  change  o f  wh ich  t h e y  have  t o  t a k e  a c c o u n t .  

We c a n  i l l u s t r a t e  t h i s  w i t h  a  h y p o t h e t i c a l  example f rom t h e  
TVA. I f  t h e  Board o r  G e n e r a l  Manager were  t o  g i v e  t h e  power sub- 
s y s t e m  t h e  v e r y  g e n e r a l  o b j e c t i v e  o f  m e e t i n g  demand a t  t h e  l o w e s t  
p o s s i b l e  c o s t ,  a l l  r e s p o n s i b i l i t y  f o r  examin ing  e n v i r o n m e n t a l  
f a c t o r s  r e l a t i n g  t o  c u r r e n t  and f u t u r e  demand, a l t e r n a t i v e  f u e l s ,  
e t c . ,  would f a l l  on t h e  power d i v i s i o n .  I f  t h e  o b j e c t i v e s  were  
s e t  i n  t e r m s  o f  b u i l d i n g  s p e c i f i c  c a p a c i t y  u s i n g  d e f i n e d  f u e l s ,  
t h e r e  a r e  fewer  e x t e r n a l  f a c t o r s  t o  wh ich  t h e  power d i v i s i o n  would 
have t o  respond .  The f a c t o r s  t h a t  l e a d  t o  t h o s e  o b j e c t i v e s  b e i n g  
c o n s i d e r e d  a s  a  s e n s i b l e  c h o i c e  w i t h  r e g a r d  t o  c u r r e n t  and  f u t u r e  
c o n d i t i o n s  w i l l  have  been c o n s i d e r e d  a t  t h e  h i g h e r  l e v e l .  I t  is 
i m p o r t a n t  t o  emphas ize  t h a t  t h i s  i s  n o t  j u s t  a  s h i f t  o f  work f rom 
one  l e v e l  t o  a n o t h e r .  Where s u c h  d e t a i l e d  c h o i c e s  a r e  made a t  t h e  
h i g h e r  l e v e l  t h e y  a r e  c o n s i d e r e d  w i t h ,  and t r a d e d - o f f  a g a i n s t ,  
p o s s i b i l i t i e s  c o n n e c t e d  w i t h  q u i t e  d i f f e r e n t  a s p e c t s  o f  t h e  t o t a l  
TVA program. T h e r e f o r e ,  t h e  d e g r e e  o f  c h o i c e  and t h e  b a l a n c i n g  
o f  p o s s i b i l i t i e s  i n c r e a s e s  r a p i d l y  a s  g r e a t e r  d e t a i l  i s  c o n s i d e r e d  
a t  h i g h e r  l e v e l s .  

Some g e n e r a l  comments s h o u l d  b e  made t o  c o r r e c t  f o r  ove rs im-  
p l i f i c a t i o n  a r i s i n g  d u e  t o  t h i s  b r e v i t y  o f  p r e s e n t a t i o n .  F i r s t l y ,  
i t  i s  r e c o g n i z e d  t h a t  t h e  p i c t u r e  o f  o b j e c t i v e s  b e i n g  "handed- 
down" is  n o t  a  r e a l i s t i c  model o f  most  o r g a n i z a t i o n s .  I n  p r a c t i c e  
i n f o r m a t i o n  and i n f l u e n c e  f l o w  b o t h  up  and down and t h e  p r o c e s s  
is h i g h l y  dynamic.  N e v e r t h e l e s s ,  t h e r e  a r e  p o i n t s  a t  which t h o s e  
c h o i c e s  o r  p o l i c y  t r a d e - o f f s  a r e  made, wha teve r  m i g h t  b e  t h e  com- 
p l e x  p r o c e s s  upon wh ich  t h o s e  c h o i c e s  depend.  Second ly ,  t h e  



ratification of a decision made at one level by the level above 
should not be regarded necessarily as the decision point. The 
essence of decision in this approach is the idea of choice or 
trade-off. If the Board ratifies a power decision without spe- 
cifically considering consequences for non-power aspects, it is 
at that time not behaving as the upper system level. 

2.5.2.4 Consequences of Differences in Levels of 
Centralization 

A tendency towards centralization has the effect, as has been 
discussed, of placing very great demands on the higher system 
levels. The more complex the system environment, the greater those 
demands. Therefore, these levels need great capacity to examine 
the environment. We can regard this need as being effected by 
what we call the intelligence or planning function of the system 
level. Each level of the system will contain this function. Some- 
times it is provided by a formal planning system, sometimes it is 
not so distinguished. In a previous section in this chapter, for 
example, it has been observed that planning is not separated from 
the everyday functions of management. When this capacity is not 
sufficient to fully support the elaboration of objectives because 
there are just too many relevant factors to take into account, 
then the system will lack a responsiveness to those aspects of 
its environment. This leads ultimately to a lack of effectiveness. 
Centralized systems are, therefore, characterized by large capac- 
ities to plan or monitor the environment and frequently by a lack 
of responsiveness, despite this capacity, if they operate in a 
complex environment. 

A highly decentralized system contains quite different dan- 
gers. Here, because the need to respond to environmental complex- 
ity is more uniformly spread between levels, no great demands are 
placed on an intelligence or planning capacity. However, because 
the higher system levels, when setting objectives, are examining 
the environmental factors at a general level, they may not see 
interactions between the objectives set to different subsystems, 
which are apparent only at a higher level of definition. For 
example, two general policies--cheap power and environmental pro- 
tection--are both reasonable derivations from the TVA's overall 
goal. However, if put to two subsystems in these terms, contra- 
dictions between them would rapidly arise. The two subsystems 
would interact with each other to the detriment of the objective 
achievement of both, and the level of generality at which the upper 
level operates would not provide a logic for resolving this. To 
do so it would have to look into the environmental aspect in 
greater depth--thus increasing the extent of centralization. In 
more abstract terms, we can see that it is the degree of connec- 
tivity or interdependence of environmental factors that limits 
the possibility for decentralization. 

Coordination can lessen this dilemma. Through coordination, 
subsystems can directly communicate so that they minimize their 
negative interactions with one another. This takes place at a 



greater level of definition than that defined in the objectives 
of either subsystem. Therefore the higher level cannot define 
the issues or the results of coordination; this is done by the 
subsystems in order to achieve their own objectives. To under- 
stand the limits of coordination we have to introduce another 
idea, that of balance between subsystems. A balanced environment 
is one in which there is a degree of symmetry between subsystem 
interactions. That is, the perceived benefits of coordination 
appear similar to both subsystems, or the costs of non-coordination 
are equally high to both. In balanced environments a high degree 
of coordination is likely to occur. Unbalanced environments are 
asymmetric between subsystems. That is, benefits of coordination 
are not seen equally, and therefore coordination is unlikely to 
occur to a degree that satisfies both. The elements of balance 
are diverse and include objective environmental factors as well 
as factors such as relative sizes and influence of subsystems. 
When balance occurs it allows for an increased level of decentral- 
ization. It is a result of the initial way in which objectives 
are set by the higher system level. 

One further idea will be introduced before moving on to our 
cases. Technology is a term which has occurred frequently in 
organization literature and we use it here in a modified form, 
e.g., [ 1 2 , 1 3 ] .  Technology relates to the degree to which a sys- 
tem's activities are understood, or routine, so that decisions 
can be made according to preprogramed rules, i.e., can the process 
be modeled? I t  extends to considering the interactions between 
tasks, i.e., can they be understood and modeled? In the termin- 
ology we are going to use, a process has a simple technology if 
it is well understood and in some sense routine, and a complex 
technology if it is not. The significance of this in relation to 
earlier ideas is that it is linked to the internal environment of 
a system. Simple technology allows the higher levels to better 
define and control the activities and relationships of subsystems. 
It is supportive of centralization. 

2 . 5 . 2 . 5  Summary Hypotheses 

We have identified several factors relating to the level of 
centralization that we would expect to find in any system. 

Centralized systems will be most appropriate in relatively 
simple environments with a simple technology. They place high 
demands on planning but less on coordination. They, therefore, 
do not require balanced subsystem environments. 

Decentralized systems will be most appropriate in relatively 
complex environments with complex technology. They place lower 
demands on planning, but more on coordination. They, therefore, 
require balanced subsystem environments. 

Where a system is overcentralized according to these criteria 
it will be subject to a loss of responsiveness. Where it is under- 
centralized, benefits made possible by increased integration of 



a c t i v i t i e s  w i l l  n o t  b e  r e a l i z e d ,  and n e g a t i v e  i n t e r a c t i o n s  may 
o c c u r  be tween s u b s y s t e m s .  

I n  t h e  c a s e s  t h a t  f o l l o w  we w i l l  test  t h e s e  h y p o t h e s e s  w i t h i n  
t h e  l i m i t s  o f  o u r  d a t a .  W e  w i l l  comment f rom t h e  p e r s p e c t i v e s  o f  
b o t h  TVA a s  t h e  s y s t e m  unde r  e x a m i n a t i o n ,  and  t h e  c a s e  d i v i s i o n s  
a s  t h e  s y s t e m .  A t  t h e  end  o f  e a c h  c a s e  i s  a  b r i e f  c o n c l u d i n g  
s u b s e c t i o n ,  wh ich  s p e c i f i c a l l y  r e l a t e s  t h e  d e s c r i p t i o n  t o  t h e  
c o n c e p t s  p r e s e n t e d .  

2 . 5 . 3  The D i v i s i o n  o f  F o r e s t r y ,  F i s h e r i e s ,  and  W i l d l i f e  
Development  

2 . 5 . 3 . 1  O b j e c t i v e s  and  Techno logy  -- 

The b r o a d  o b j e c t i v e s  o f  t h i s  d i v i s i o n  a r e  t o  d e v e l o p  w i l d l i f e ,  
f i s h e r i e s ,  f o r e s t s ,  and  r e c r e a t i o n  a r e a s  f o r  t h e  b e n e f i t  o f  t h e  
r e g i o n .  To t h i s  end it c o n d u c t s  b o t h  i n v e s t i g a t i v e  and  deve lopmen t  
s t u d i e s .  I t  h a s  c l o s e  r e l a t i o n s h i p s  w i t h  s t a t e ,  f e d e r a l ,  a n d  o t h e r  
a g e n c i e s  c o n c e r n e d  w i t h  s i m i l a r  i s s u e s .  I m p l e m e n t a t i o n  i s  e f f e c t e d  
p r i m a r i l y  by e d u c a t i o n a l  and  d e m o n s t r a t i o n a l  means.  

W h i l e  some o f  t h e  work ( c o n c e r n e d  w i t h  m o n i t o r i n g )  may b e  
s a i d  t o  b e  r o u t i n e ,  o t h e r  i m p o r t a n t  p a r t s  a r e  more complex .  D i v i -  
s i o n  s t a f f  c o n s t a n t l y  d e a l  w i t h  s i t u a t i o n s  wh ich  a r e  s i n g l e  e v e n t s ,  
r e q u i r i n g  d e c i s i o n s  t h a t  c a n n o t  b e  b a s e d  on t h e  a p p l i c a t i o n  o f  
p rep rog ramed  r u l e s .  Moreover ,  d i f f e r e n t  a s p e c t s  o f  t h e  same t a s k s  
may r e q u i r e  i n p u t s  f rom s e v e r a l  a r e a s  o f  s c i e n t i f i c  e x p e r t i s e .  
The c o n t r i b u t i o n  r e q u i r e d  o f  t h e  d i f f e r e n t  e x p e r t s  w i l l  v a r y  f rom 
p rob lem t o  p rob lem.  T h e r e  a r e  no  mode ls  o f  n a t u r a l  r e s o u r c e  s y s -  
t e m s  t h a t  c a n  s i m p l y  d e f i n e  t h e s e  c o n t r i b u t i o n s  and s t r u c t u r e  t h e  
i n t e r a c t i o n s  o f  a l l  t h o s e  c o n c e r n e d  w i t h  t h e  prob lem.  The t e c h -  
n o l o g y  o f  t h e  work load o f  t h e  d i v i s i o n  is,  t h e r e f o r e ,  h i g h l y  com- 
p l e x .  

2 . 5 . 3 . 2  The Env i ronment  O u t s i d e  t h e  TVA 

The complex t e c h n o l o g y  o f  t h e  wo rk load  i s  t o  some e x t e n t  a  
r e f l e c t i o n  o f  t h e  complex e n v i r o n m e n t  i n  wh i ch  t h e  d i v i s i o n  o p e r -  
a t e s .  The c o n c e r n s  o f  t h e  d i v i s i o n  c a n  a f f e c t  t h e  q u a l i t y  o f  l i f e  
o f  t h e  Tennessee  V a l l e y  p o p u l a t i o n .  Hence,  t h e  e n v i r o n m e n t  may 
b e  s a i d  t o  b e  complex i n  two d i s t i n c t  ways.  F i r s t l y ,  t h e  n a t u r a l  
r e s o u r c e  s y s t e m s  s t u d i e d  a r e  complex  i n  t h e  u s u a l  s e n s e .  Moreover 
e x p e c t a t i o n s  must  b e  s t u d i e d  and  a c t e d  upon i f  t h e  d i v i s i o n  is  t o  
b e  e f f e c t i v e .  The way i n  wh ich  t h e  d i v i s i o n  s e e k s  t o  imp lement  
i t s  prog rams  i n  t h e  community i s  w h o l l y  by t h e  t r a d i t i o n a l  TVA 
demonstrational/educational methods.  T h e s e  methods  a r e  l i k e l y  t o  
b e  s u c c e s s f u l  o n l y  t o  t h e  e x t e n t  t h a t  t h e  d i v i s i o n  h a s  c o r r e c t l y  
p e r c e i v e d  t h e  r e g i o n ' s  n e e d s .  



2.5.3 .3  The Environment Within the TVA 

In addition to the usual relationships with the General 
Manager's Office and routine relationships with the purely ser- 
vice divisions (e .g . , Law) , the Division of Forestry, Fisheries, 
and Wildlife Development (FFEWD) is involved in projects with 
other program divisions, for example, the Division of Environmen- 
tal Protection. The problems involved here are usually complex, 
as described above, and the contributions of the individual divi- 
sions have to be negotiated. However, the respective contribu- 
tions will generally be complementary and the potential for 
conflict in these relationships will be low. 

Another important relationship arises with the Office of 
Power. A large part of the workload of the division is carried 
out as a contribution to the power program and charged as such. 
In this sense the division is acting as a research contractor to 
the Office of Power. 

The relationship of the division to its environment, both 
inside and outside of the TVA, is shown diagrammatically in 
Figure 2 .7 .  

2 . 5 . 3 . 4  Organizational Behavior 

The division employs almost 4 0 0  people. Its formal organ- 
ization chart, as shown in Figure 2.8,  shows no linkages between 
branches that do not go through the Division Director. In prac- 
tice the organization is characterized by constant cross-communi- 
cation. This is required by the nature of the work and appears 
to be encouraged by the general ethos of the organization. In 
decision making there are few levels of hierarchy. It appears 
to operate through the project leader, branch head, and division 
director. The levels of hierarchy are fewer than experience would 
lead one to expect for a unit of this size. 

In internal control, the division seems to be fairly decen- 
tralized and indeed this is a necessary consequence of the few 
levels of hierarchy. The heads of branches have substantial 
control over developing and operating their own programs. The 
Division Director has two principal means of controlling the work 
of the division. The first is through the formal budget control 
system. This compares expenditure and man-days used for each 
project against a target figure. It is not seen as an effective 
tool since some projects cut across the branch accounting codes. 
Also this type of financial information may not be the most appro- 
priate for controlling some projects. In character with the 
general style of the organization, the Division Director maintains 
some control over the work of the division through informal and 
ad hoc meetings with division employees. With the information we 
have it is not possible to quantify the extent to which this is 
used deliberately as a means of strengthening central control, 
although it would seem that at the branch level there is no 
feeling of "over control". 
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F i g u r e  2 . 7 .  The D i v i s i o n  o f  F o r e s t r y ,  F i s h e r i e s ,  and 
W i l d l i f e  Development  and i ts  e n v i r o n m e n t .  

The b a s i s  f o r  g e n e r a t i n g  t h e  p rog ram o f  t h e  d i v i s i o n  is t h e  
s i t u a t i o n  a s s e s s m e n t .  P r i o r  t o  t h i s  becoming a  TVA-wide s y s t e m ,  
t h e  d i v i s i o n  had e x p e r i m e n t e d  w i t h  s i m i l a r  means o f  r e l a t i n g  i ts  
f u t u r e  a c t i v i t i e s  on  a  w ide  a s s e s s m e n t  o f  t h e  r e q u i r e m e n t s  o f  
i t s  e n v i r o n m e n t .  The mode o f  o p e r a t i o n  o f  t h i s  p r o c e d u r e  i s  i n -  
v e r t e d  i n  t h e  e x t r e m e .  I n  i t s  g u i d a n c e  o f  p l a n n i n g  p r o c e d u r e s  
t h e  d i v i s i o n  emphas i zes  t h e  need f o r  a l l  employees  t o  submi t  
t h e i r  i d e a s  on t h e  f u t u r e  d i r e c t i o n  o f  t h e  d i v i s i o n .  S u g g e s t i o n s  
a r e  a l s o  s o u g h t  f rom o t h e r  TVA e m p l o y e r s ,  c o o p e r a t o r s  and i n t e r -  
e s t e d  c i t i z e n s ,  and a d v i s o r y  g r o u p s .  The c o m p i l a t i o n  and c o o r -  
d i n a t i o n  of t h e s e  i d e a s  i s  c a r r i e d  o u t  by a  p rogram c o o r d i n a t o r  
i n  c l o s e  b u t  i n f o r m a l  c o n t a c t  w i t h  b r a n c h  h e a d s .  S e n i o r  manage- 
ment  i n  t h e  d i v i s i o n  b e l i e v e s  t h i s  t y p e  o f  a p p r o a c h  i s  b o t h  
n e c e s s a r y  f o r  and s u c c e s s f u l  i n  t a c k l i n g  complex  n a t u r a l  r e s o u r c e  
p r o b l e m s ,  wh ich  c a n  have  a  w ide  e f f e c t  on t h e  community. 



F i g u r e  2 . 8 .  D i v i s i o n  o f  F o r e s t r y ,  F i s h e r i e s ,  and  W i l d l i f e  
Deve lopment ,  o r g a n i z a t i o n  c h a r t .  

Director 

By means o f  t h i s  p r o c e s s  t h e  d i v i s i o n  e a s i l y  a d a p t s  i t s e l f  
t o  t h e  n e e d s  o f  i t s  e n v i r o n m e n t .  B e c a u s e  o f  changed  p e r c e p t i o n s  
o f  t h e s e  n e e d s ,  o v e r  t h e  p a s t  few y e a r s  t h e r e  h a s  been  some 
r e s t r u c t u r i n g  o f  t h e  i n t e r n a l  o r g a n i z a t i o n .  

Chief, Planning and 
Management Services 

The p l a n n i n g  s y s t e m  d e s c r i b e d  and  t h e  s y s t e m  o f  i n f o r m a l  com- 
m u n i c a t i o n  i n  a n  o r g a n i z a t i o n  o f  t h i s  s m a l l  s i z e  a c t  e f f e c t i v e l y  
t o  c o o r d i n a t e  t h o s e  p a r t s  o f  t h e  p rog ram t h a t  o n l y  o v e r l a p  o r  
i n t e r a c t  t o  a  l i m i t e d  e x t e n t .  However ,  f o r  some t a s k s ,  i n  wh i ch  
u p  t o  2 0 %  o f  s t a f f  a r e  i n v o l v e d ,  t h e  i n t e r a c t i o n s  a r e  t o o  s t r o n g  
t o  b e  h a n d l e d  i n  t h i s  way a n d  s u p e r i m p o s e d  on  t h e  f u n c t i o n - b a s e d  
s t r u c t u r e  i s  a  m a t r i x  t y p e  o f  o p e r a t i o n  n o t  r e c o g n i z e d  i n  f o r m a l  
p r o c e d u r e s .  

Chief, Program 
Coordination Services 
- 

F o r  e x a m p l e ,  many p r o j e c t s  employ p e o p l e  f r om more t h a n  o n e  
b r a n c h  o r  d i v i s i o n  a n d ,  i n  some c a s e s ,  f r om more t h a n  o n e  d i v i -  
s i o n .  Fo rma l  p r o c e d u r e s  d o  n o t  d i s t i n g u i s h  t h i s  t y p e  o f  p r o j e c t  
f rom t h o s e  o c c u r r i n g  p u r e l y  w i t h i n  a  s i n g l e  b r a n c h  a n d  t h e  e s t a b -  
l i s h m e n t  o f  t h e s e  p r o j e c t  t eams  is h a n d l e d  i n f o r m a l l y .  A l s o  w i t h i n  
t h e  P l a n n i n g  a n d  Management S e r v i c e s  b r a n c h  is a  s y s t e m s  d e v e l o p -  
ment  g r o u p  t h a t  o p e r a t e s  a l m o s t  e n t i r e l y  a s  a  s y s t e m s  d e s i g n  a n d  
c o m p u t i n g  r e s o u r c e  t o  t h e  p rog ram b r a n c h e s .  Aga in  t h e  mode o f  
o p e r a t i o n  i s  l a r g e l y  i n f o r m a l  a n d  t h e r e  is no  p r o c e d u r e  l a i d  down 
f o r  s e t t i n g  work p r i o r i t i e s  f o r  t h i s  g r o u p .  

D e s p i t e  t h e  r a t h e r  a d  hoc  manner  i n  wh i ch  c o o r d i n a t i o n  is 
a c h i e v e d  b o t h  w i t h i n  t h i s  d i v i s i o n  a n d  FFLWD's o t h e r  d i v i s i o n ,  

-- 

Forest and 
Wildlife 

Resources Branch 
"Land Between 

The Lakes" 

Fisheries and 
Waterfowl 

Resources Branch 



there is little feeling here that informal procedures are failing 
and need to be strengthened. 

The principal features of the organization referred to  are 
summarized in Table 2 . 6 .  

2 . 5 . 3 . 5  Summary 

The small size of the division, the effectiveness of informal 
communications, and the general style of management all contribute 
to a high level of employee satisfaction and commitment to the 
division's objectives. 

The inverted mode of planning, which draws upon many separate 
sources, enables the division to be responsive to the needs of 
the community it serves. In so complex an environment and with 
such a dependence upon educational and demonstrational means for 
implementation, this responsiveness is essential for continuous 
effectiveness. A consequence of the efforts made to mirror the 
perceived regional requirements is that less energy is devoted to 
changing local perceptions, and thereby to achieving a genuine 
innovatory role in the region. 

Because of the nature of natural resource systems, tasks that 
cut across both branch boundaries within the division arise, and, 
on occasion, they require an input from several divisions. Despite 
a lack of formal procedures for dealing with this, project teams 
have arisen informally and the level of coordination achieved 
appears satisfactory. This lack of a need for formal procedures 
probably arises from the nature of the interactions; all the parties 
involved have distinctive contributions to make and there is gen- 
erally no potential conflict of objectives. 

2 . 5 . 3 . 6  Analysis 

The evidence suggests that both internally to the division 
and with respect to its received objectives, we are looking at a 
rather decentralized system. 

It has J complex environment and a complex technology. The 
division as a subsystem of the TVA has a generally balanced envi- 
ronment with several similarly oriented subsystems. Its own sub- 
system operates in a balanced environment. Coordination, therefore, 
occurs spontaneously. 

All of these factors are consistent with an effective decen- 
tralized system and within the limits of our observations the 
division was well adapted. 



Table 2 . 6 .  Comparison of o r i g i n a l  f e a t u r e s  a c r o s s  
t h e  c a s e s  s tud ied .  

U n i t  

Number o f  
emp loyees  

Number of 
b r a n c h e s  

Type o f  f o r m a l  
s t r u c t u r e  

J 

O r g a n i z a t i o n  
F e a t u r e s  

9392 

49 

D i v i s i o n a l i z e d  
m a i n l y  func -  
t i o n a l  l i n e s  

3  8 0  

6  

F u n c t i o n a l  l i n e s  

Of f  i c e  o f  
Power 

9 6 1  

2 2  

D i v i s i o n a l i z e d  
m a i n l y  func -  
t i o n a l  l i n e s  

C o n t r o l  
C e n t r a l i z a t i o n  

D i v i s i o n  of Fo r -  
e s t r y ,  F i s h e r i e s ,  

and W i l d l i f e  
Development 

F o r m a l i t y  
H i e r a r c h i c a l  

l e v e l s  
C o o r d i n a t i o n  
Formal  c o o r -  

d i n a t i o n  
mechanisms 

I n f o r m a l  
c o o r d i n a t i o n  
mechanisms 

M a t r i x  t y p e  
o p e r a t i o n  

P l a n n i n g  
I n v e r t e d /  

top-down 
R e a c t i n g /  

i n i t i a t i n g  
R i g i d / a d a p t i v e  

O f f i c e  o f  Agr i -  
c u l t u r e  and 
Chemica l  

Development 

E x t e r n a l  
e n v i r o n m e n t  

I n t e r a c t i o n s  
w i t h i n  t h e  
TVA 

Many/f ew 
C o n f l i c t  

p o t e n t i a l  
Task  t e c h n o l o g y  

A s p e c t s  o f  c e n  
t r a l i z a t i o n  
and  decen-  
t r a l  i z a t i o n  

I n f o r m a l  
6  

R e g u l a r  
m e e t i n g s  

Many 

L i m i t e d  u s e  

I n  p r a c t i c e  
top-down 

I n i t i a t i n g  

A d a p t i v e  

S imp le  

Many 
Of t e n  h i g h  

S  imp1 e  

C e n t r a l i z e d  

I n f o r m a l  
3 

Many 

Y e s  

I n v e r t e d  

L a r g e l y  
r e a c t i n g  

A d a p t i v e  

Complex 

Many 
G e n e r a l l y  low 

Complex 

I n f o r m a l  
5 

M e e t i n g s  

Many 

Very l i m i t e d  1 
u s e  

I 

E l e m e n t s  o f  
b o t h  

E l e m e n t s  o f  
b o t h  

Complex 

Few 
G e n e r a l l y  low 

Complex 1 



2.5 .4  The O f f i c e  o f  Power 

2 .5 .4 .1  O b j e c t i v e s  and  Techno logy  

The O f f i c e  of Power is r e s p o n s i b l e  f o r  t h e  g e n e r a t i o n  and  
t r a n s m i s s i o n  o f  e l e c t r i c i t y  i n  t h e  r e g i o n .  I t  h a s  t o  m a i n t a i n  
t h e  g e n e r a t i n g  s y s t e m  and d e v e l o p  p l a n s  f o r  new s t a t i o n s  t o  meet 
f u t u r e  demand. A  p r i m a r y  o b j e c t i v e  is t o  e n s u r e  t h a t  power is 
s o l d  a t  t h e  l o w e s t  p o s s i b l e  r a t e .  

A l t hough  power g e n e r a t i o n  may b e  h i g h l y  c o m p l i c a t e d  f rom an 
e n g i n e e r i n g  v i e w p o i n t ,  i n  o u r  s e n s e  o f  t h e  word t h e  t e c h n o l o g y  
i n v o l v e d  i n  o p e r a t i n g  t h e  s y s t e m  is q u i t e  s i m p l e .  Most o f  t h e  
o p e r a t i n g  d e c i s i o n s  t h a t  must  b e  made and  some a s p e c t s  of  p l a n n i n g  
e x t e n s i o n s  a r e  r o u t i n e  i n  n a t u r e .  R u l e s  w i l l  h a v e  been e s t a b l i s h e d  
t o  d e a l  w i t h  t h e  r a n g e  of c o n t i n g e n c i e s  t h a t  a r e  l i k e l y  t o  a r i s e .  
I n d e e d ,  l i k e  o t h e r  l a r g e  u t i l i t i e s ,  t h e  O f f i c e  o f  Power is  c h a r -  
a c t e r i z e d  by t h e  e x t e n s i v e  u s e  o f  computer -based mode ls  used  
d i r e c t l y  i n  t h e  dec i s i on -mak ing  p r o c e s s .  Such mode ls  c a n  a l s o  
b e  used  t o  i n t e g r a t e  t h e  work o f  d i f f e r e n t  d i v i s i o n s  and s t e p s  
a r e  p l a n n e d  i n  t h i s  d i r e c t i o n .  On t h e  who le ,  compared w i t h  t h e  
p r e v i o u s  c a s e ,  d e c i s i o n s  may i n v o l v e  less d i s c r e t i o n  by t h e  i n d i -  
v i d u a l ;  and f o r  t a s k s  i n v o l v i n g  i n t e r a c t i o n s  be tween  s e v e r a l  
g r o u p s ,  t h e  c o n t r i b u t i o n  of e a c h  g r o u p  c a n  b e  s p e c i f i e d  i n  a d v a n c e  
much more e a s i l y .  As w e  have  d e f i n e d  t h e  t e r m ,  t h e s e  a r e  c h a r a c -  
t e r i s t i c  o f  a  l o w e r  l e v e l  o f  t e c h n o l o g y  c o m p l e x i t y .  

2 . 5 . 4 . 2  E x t e r n a l  t o  t h e  TVA Env i ronmen t  

The Off ice ' s main e x t e r n a l  i n t e r a c t i o n  comes f rom p r o v i d i n g  
e l e c t r i c i t y  t o  m e e t  demand. A l t hough  t h e  l e v e l  o f  demand a t  any  
p a r t i c u l a r  t i m e  depends  upon many f a c t o r s ,  s t a n d a r d  c o n t r o l  p ro -  
c e d u r e s  w i l l  b a l a n c e  s u p p l y  w i t h  demand, and mode ls  a r e  u s e d  t o  
f o r e c a s t  f u t u r e  demand. T h i s  t y p e  o f  e n v i r o n m e n t  is e s s e n t i a l l y  
s i m p l e  and  d o e s  n o t  r e q u i r e  t h e  O f f i c e  t o  i n c l u d e  many o r g a n i z a -  
t i o n a l  d e v i c e s  t h a t  make it s e n s i t i v e  t o  c h a n g e .  Power g e n e r a t i o n  
d o e s  make a  s u b s t a n t i a l  impac t  on t h e  e n v i r o n m e n t ,  b u t  t h e  complex 
set  o f  r e s p o n s e s  t h a t  t h i s  i n v o l v e s ,  f o r  example ,  i n  c h a n g i n g  f i s h  
s t o c k s  a round  power s t a t i o n s  o r  r e d u c i n g  a i r  q u a l i t y ,  a r e  hand led  
by o t h e r  TVA d i v i s i o n s .  T h e r e f o r e  some o f  i ts  e x t e r n a l  e n v i r o n -  
m e n t a l  e f f e c t s  a r e  h a n d l e d  t h r o u g h  r e l a t i o n s h i p s  w i t h  o t h e r  TVA 
o f f  ices. 

2 . 5 . 4 . 3  The Env i ronment  W i t h i n  t h e  TVA 

The O f f i c e  o f  Power is a t  t h e  c e n t e r  o f  many r e l a t i o n s h i p s  
w i t h  o t h e r  TVA o r g a n i z a t i o n a l  u n i t s .  These  r e l a t i o n s h i p s  may b e  
g rouped  i n t o  s e v e r a l  c a t e g o r i e s .  

F i r s t  t h e r e  a r e  t h e  more o r  less r o u t i n e  i n t e r a c t i o n s  t h a t  
o c c u r  w i t h  s t a f f  d i v i s i o n s ,  s u c h  a s  P e r s o n n e l ,  Law, and  P u r c h a s i n g .  
W i th in  t h e  TVA t h i s  t y p e  o f  f u n c t i o n  is s t r o n g l y  c e n t r a l i z e d .  I t  



would n o t  b e  u n u s u a l  w i t h i n  a  d i v i s i o n a l i z e d  s t r u c t u r e  f o r  a  
d i v i s i o n  a s  l a r g e  a s  t h e  O f f i c e  o f  Power,  f o r  examp le ,  t o  manage 
i ts  own p u r c h a s i n g  f u n c t i o n .  Y e t  w i t h i n  t h e  TVA s t r u c t u r e  a l l  
c o n t r a c t s  f o r  c o a l  f o r  power s t a t i o n s  a r e  s i g n e d  by t h e  p u r c h a s -  
i n g  d i v i s i o n .  I n  i ts  most  r e c e n t  s i t u a t i o n  a s s e s s m e n t ,  t h e  
O f f i c e  r e f e r r e d  t o  a n  u n s a t i s f a c t o r y  s i t u a t i o n  r e g a r d i n g  t h e  
s e r v i c e  i t  was r e c e i v i n g  f r o m  P u r c h a s i n g ,  f r om Law, and f rom 
P e r s o n n e l .  

The second  g r o u p  of  r e l a t i o n s h i p s  a r i s e  f r om o t h e r  d i v i s i o n s  
a c t i n g  a s  r e s e a r c h  c o n t r a c t o r s  t o  t h e  O f f i c e  o f  Power. Wi th i n -  
c r e a s e d  c o n c e r n  f o r  t h e  e n v i r o n m e n t  and  t h e  e n a c t i n g  o f  l e g i s -  
l a t i o n ,  t h i s  a r e a  o f  work h a s  i n c r e a s e d  g r e a t l y  i n  r e c e n t  y e a r s .  
The F o r e s t r y  D i v i s i o n  is  i n v o l v e d  i n  m o n i t o r i n g  f i s h  s t o c k s  
a r o u n d  power s t a t i o n s ,  and  t h e  D i v i s i o n  o f  E n v i r o n m e n t a l  P r o t e c -  
t i o n  is m o n i t o r i n g  a i r  q u a l i t y .  T h e r e  i s  c l e a r  p o t e n t i a l  f o r  
c o n f l i c t  o f  o b j e c t i v e s  be tween t h e s e  d i v i s i o n s  and t h e  O f f i c e ,  
a n d  t h e  O f f i c e  o f  Power r e f e r s  c r i t i c a l l y  t o  some o f  t h e  r e l e v a n t  
p rograms i n  i t s  s i t u a t i o n  a s s e s s m e n t .  I n f o r m a l  c o o r d i n a t i o n  h a s  
n o t  s a t i s f i e d  t h e  n e e d s  o f  t h e  O f f i c e ,  a n d  s e l f - c o o r d i n a t i o n  h a s  
r e c e n t l y  b e e n  s t r e n g t h e n e d  s o  t h a t  p r o j e c t s  o f  o t h e r  d i v i s i o n s  
r e q u i r i n g  power f u n d s  c a n  now b e  f o r m a l l y  s u b m i t t e d  t o  t h e  O f f i c e .  

A s p e c i a l  r e l a t i o n s h i p  o c c u r s  be tween Water  C o n t r o l  and  t h e  
O f f i c e  o f  Power. The g e n e r a t i o n  of  e lec t r i c  power i s  o n l y  one  o f  
t h r e e  p r i m a r y  o b j e c t i v e s  o f  t h e  TVA; t h e  o t h e r s  a r e  f l o o d  c o n t r o l  
and  n a v i g a t i o n .  The Water  C o n t r o l  D i v i s i o n  h a s  t h e  r e s p o n s i b i l i t y  
f o r  w a t e r  r e l e a s e  f rom r e s e r v o i r s .  A l though h y d r o e l e c t r i c  power 
i s  now o n l y  a  s m a l l  p a r t  o f  t o t a l  power g e n e r a t e d ,  t h r o u g h  i t s  
u s e  a s  a  supp lemen t  t o  t h e  rest o f  t h e  s y s t e m  a t  t i m e s  o f  peak 
demand i t  c a n  h a v e  a  d i s p r o p o r t i o n a t e  e f f e c t  on  g e n e r a t i n g  eco -  
nomics .  T h i s ,  however,  r e q u i r e s  r e l e a s e  o f  w a t e r  a t  t i m e s  o f  
peak  demand, t h e r e f o r e  r e a l  c o n f l i c t s  c a n  a r i s e  be tween  s e v e r a l  
i n t e r e s t s .  T h i s  c o n f l i c t  h a s  been p r e s e n t  s i n c e  t h e  e a r l y  d a y s  
o f  t h e  TVA, and  f o r m a l  d a i l y  m e e t i n g s  t o  d i s c u s s  t h e  n e x t  d a y s  
w a t e r  r e l e a s e  a r c  h e l d  be tween t h e  d i v i s i o n s  c o n c e r n e d .  T h i s  f o r -  
mal  and  l o n g - s t a n d i n g  c o o r d i n a t i o n  mechanism a p p e a r s  t o  b e  q u i t e  
d i s t i n c t  f r om t h o s e  e s t a b l i s h e d  t o  h a n d l e  o t h e r  i n t e r u n i t  r e l a -  
t i o n s  i n  t h e  TVA. 

C l o s e  l i n k s  a r e  a l s o  m a i n t a i n e d  be tween t h e  O f f i c e  o f  Power 
and  t h e  O f f i c e  o f  E n g i n e e r i n g  Des ign  and  C o n s t r u c t i o n ,  wh ich  i s  
r e s p o n s i b l e  f o r  b u i l d i n g  power p l a n t s  a n d  d e r i v e s  9 8 %  o f  i t s  b u d g e t  
f o r  power f u n d s .  

F i n a l l y ,  b e c a u s e  power g e n e r a t i o n  f o rms  s u c h  a  l a r g e  p a r t  o f  
TVA a c t i v i t y ,  c l o s e  l i n k s  e x i s t  be tween t h e  O f f i c e  o f  Power and 
t h e  O f f i c e  o f  t h e  G e n e r a l  Manager.  I n  c o n c l u s i o n ,  it c a n  be  s a i d  
t h a t  t h e  O f f i c e  h a s  a  complex e n v i r o n m e n t  i n  t h e  TVA, p a r t  o f  
wh ich  p r o v i d e s  a  h i g h  p o t e n t i a l  f o r  c o n f l i c t .  The t o t a l  e n v i r o n -  
ment i s  p r e s e n t e d  s c h e m a t i c a l l y  i n  F i g u r e  2 . 9 .  



Subsystems FF & WD 

Figure 2.9. The Office of Power and its environment. 

2.5.4.4 Organizational Behavior 

The Office of Power is a large unit employing over 9800 staff 
The split into divisions is largely a function of the technology 
of generation (Figure 2.10) and closely follows the Central Elec- 
tricity Generating Board of England and Wales. It is a structure 
which contains no lateral links at the lower levels, but again the 
impression is that a high level of lateral communication occurs 
informally. For its size, it has few discrete decision-making 
levels, the maximum being six from project supervisor to Office 
Manager. Although the Office Manager has assistants who are con- 
cerned with the activities of particular divisions, the assistants 
do not see their role as one of control and the impression is that 
substantial power is decentralized from the level of Office to 
the divisions. 

Like other units in the TVA, the Office of Power has produced 
situation assessments; in doing this it has requested suggestions 
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f rom t h e  lower  e c h e l o n s  o f  t h e  o r g a n i z a t i o n .  These s u g g e s t i o n s  
have b e e n  r e v i e w e d  t o  see w h e t h e r  t h e y  fo rm t h e  b a s i s  f o r  new 
i n c l u s i o n s  i n  t h e  f u t u r e  p rogram o f  t h e  O f f i c e .  However, w h i l e  
t h e  v i e w  was e x p r e s s e d  t h a t  t h e  s i t u a t i o n  a s s e s s m e n t  is a  u s e f u l  
d e v i c e  f o r  e x p o s i n g  d i f f e r e n c e s  be tween t h e  O f f i c e  and  o t h e r  TVA 
u n i t s ,  it h a s  n o t  been  s u c c e s s f u l  a s  a  means o f  i n v o l v i n g  a l l  s t a f f  
i n  t h e  f u t u r e  program. I n  t h i s  r e s p e c t  d i s t i n c t  crit icisms o f  t h e  
p r o c e d u r e  were  made. 

F i r s t l y ,  b e c a u s e  o f  t h e  n a t u r e  o f  t h e  work ,  s t a f f  have  a  
na r row  o u t l o o k  a n d  s u g g e s t i o n s  have  t e n d e d  t o  be  c o n c e r n e d  w i t h  
s p e c i f i c  e n g i n e e r i n g  c o n s i d e r a t i o n s  t h a t  would have  a r i s e n  n a t u -  
r a l l y .  

The second  cr i t i c i sm i s  r e l a t e d  t o  t h e  s i z e  o f  t h e  O f f i c e  
and t h e  one-way n a t u r e  o f  t h e  c h a n n e l s  u s e d  by t h e  s i t u a t i o n  
a s s e s s m e n t  p r o c e d u r e .  I f  a  s u g g e s t i o n  f rom t h e  b o t t o m  o f  t h e  
o r g a n i z a t i o n  we re  t o  r e s u l t  i n  some s h i f t  i n  t h e  program,  t h e  
s h i f t  may b e  s o  s l i g h t  and  compounded w i t h  o t h e r  i n f l u e n c e s  t h a t  
it may n o t  be i d e n t i f i a b l e  t o  t h e  employee c o n c e r n e d .  The r e s u l t  
h a s  b e e n  t h a t  t h e  p r o c e d u r e  i s  n o t  v iewed s e r i o u s l y  a s  a  means 
o f  i n c r e a s i n g  employee i nvo l vemen t  and  o f  b r o a d e n i n g  t h e  p l a n n i n g  
b a s e  by any  o f  t h e  p a r t i c i p a n t s  i n  t h e  sys tem.  

The most  s i g n i f i c a n t  cr i t ic ism o f  t h e  i n v e r t e d  app roach  t o  
p l a n n i n g  is t h a t  t h e  p e r s p e c t i v e s  h e l d  a t  s e n i o r  l e v e l s  i n  t h e  
d i v i s i o n  a r e  t h e  most  r e l e v a n t  o n e s  on wh ich  t o  b a s e  p l a n s .  The 
n a t u r e  o f  t h e  o p e r a t i n g  env i ronmen t  i s  s u c h  t h a t  no  h i g h  v a l u e  
i s  p l a c e d  on  t h e  m u l t i p l i c i t y  o f  i n p u t s  a s  i s  t h e  c a s e  f o r  FF&WD. 
F u r t h e r m o r e ,  mode ls  e x i s t  t h a t  c a n  b e  used  t o  g e n e r a t e  t h e  b a s i s  
f o r  f u t u r e  deve lopmen ts .  These  mode ls  a r e  n o t  y e t  f u l l y  i n t e -  
g r a t e d .  However, t h i s  s t e p  i s  p l a n n e d  t o g e t h e r  w i t h  a s h i f t  i n  
t h e  l e v e l  f o r  m a j o r  p l a n n i n g  i n p u t  f rom t h e  d i v i s i o n  t o  t h e  O f f i c e .  

S i n c e  t h e  O f f i c e  o f  Power h a s  few i n t e r a c t i o n s  w i t h  i t s  e n v i -  
r onmen t ,  i t  r e c e i v e s  few s t i m u l i  t h a t  would l e a d  t o  change .  Never- 
t h e l e s s  p r o j e c t s  have been  i n i t i a t e d  t o  i n c r e a s e  e f f i c i e n c y  b o t h  
i n  t h e  c o n t r o l  and  e x t e n s i o n  o f  t h e  sys tem.  P r e s s u r e s  t o  a c h i e v e  
t h i s  have come m a i n l y  f rom w i t h i n  t h e  o r g a n i z a t i o n ,  f o r  examp le ,  
f o r  t h e  c o n s t r u c t i o n  o f  n u c l e a r  power p l a n t s  t h e  TVA h a s  gone 
f u r t h e r  t h a n  many o t h e r  power u t i l i t i e s .  I n  compar i son  w i t h  FFEWD 
we may t y p i f y  it a s  a n  i n i t i a t i n g  o r g a n i z a t i o n .  

The g row th  o f  t h e  power s y s t e m  o v e r  t h e  y e a r s  and t h e  a d d i t i o n  
o f  n u c l e a r  c a p a c i t y  have been r e f l e c t e d  i n  o r g a n i z a t i o n  s t r u c t u r e .  
New d i v i s i o n s  have  b e e n  added and t h e  s t r u c t u r e  o f  e x i s t i n g  d i v i -  
s i o n s  h a s  been changed .  The o r g a n i z a t i o n  h a s  shown i t s e l f  t o  b e  
a d a p t i v e .  

I n  c o n t r a s t  w i t h  FFEWD f o r m a l  mechanisms d o  e x i s t  f o r  c o o r -  
d i n a t i o n  w i t h i n  t h e  O f f i c e  o f  Power. A t  month l y  i n t e r v a l s  a  m e e t i n g  
is h e l d  be tween s e n i o r  O f f i c e  p e r s o n n e l  and  a l l  d i v i s i o n  d i r e c t o r s .  
A t  f o r t n i g h t l y  i n t e r v a l s  t h e  d i v i s i o n  d i r e c t o r s  m e e t  t o  c o o r d i n a t e  
t h e i r  work w i t h o u t  t h e  p r e s e n c e  o f  t h e  O f f i c e  Manager.  F u r t h e r  



coordination is achieved via the assistant managers. Coordina- 
tion of all power-related research is the responsibility of a 
Power Research Staff. These formal mechanisms operate at a 
high level and conflicting ideas may not be discussed until they 
reach a developed stage. To achieve initial coordination the 
Office depends entirely on informal mechanisms. On occasion staff 
of different divisions or branches may work together, but in 
FF&WD no formal mechanisms exist to control this. 

2 .5 .4 .5  Summarv 

The rather large size of the Office of Power and degree of 
differentiation around specified engineering tasks leading to a 
narrower outlook have made it more difficult to involve employees 
and commit them to the total objectives of the Office. 

In its planning systems, the Office is placing increasing 
importance on a centralized approach. The exercises in inverted 
planning via the situation assessment do not appear to have con- 
tributed to this approach. 

At a high level in the Office, internal coordination mechan- 
isms exist, but for lower level coordination reliance is placed on 
informal communication, as elsewhere in the TVA. 

Because of its many links with other TVA units, coordination 
has been a matter of concern to the Office. In contrast to early 
coordination centered on water control, few mechanisms now exist 
to coordinate potentially conflicting objectives, i.e., power 
generation with environmental considerations. Self-coordination 
has not successfully handled these, and recently a new system has 
been set up to deal with the problem. 

2 . 5 . 4 . 6  Analysis -- --- 

An analysis of the Office of Power shows a more complex pic- 
ture concerning centralization, with tension between centralizing 
and decentralizing forces. Thus, although the situation assess- 
ment procedure is followed and involves low levels (a decentral- 
ized form), it does not produce worthwhile results. Conversely, 
although the benefits of centralized planning using computer models 
are appreciated and the models are being constructed (a central- 
ized form), no intention exists to introduce such planning pro- 
ced ures . 

We can say that the Office has a relatively simple environ- 
ment and technology and could, therefore, support a high level of 
centralization. However, through the use of decentralized systems 
of a TVA-wide nature, it has not been able to fully introduce this 
and, therefore, shows evidence of inefficiency in its planning. 

When looking at the Office within the structure of the TVA, 
it appears as a subsystem of a decentralized system. For some 



important interactions (e.g., with water control) it has a bal- 
anced environment and effective coordination occurs. However, 
for others the environment is unbalanced and coordination has 
not reached a satisfactory level. Resolution of these conflicts 
that can arise between power generation and factors contributing 
to the general quality of life is one that can only be made at 
the higher system level. This implies a need for greater involve- 
ment from the Board and General Managers in these issues, thus 
effecting an increase in centralization. 

2.5.5 Concluding Comments 

A more detailed exploration of two cases has revealed a 
degree of consistency throughout the TVA in terms of style and 
specific mechanisms in management. It generally relies heavily 
on informal lateral contacts and adopts forms of planning proced- 
ures that allow for substantial inputs from the lower levels. 

Although these common features exist, they are applied to 
areas where the activities and the demands made by the complexity 
of the environment are radically different. It has also been our 
observation, with an admittedly limited data base, that these 
same organizational features have not been of equal benefit in 
the two cases examined. The concepts introduced earlier would 
seek to link these separate points directly. The outcome of this 
study is consistent with our theory and, if accepted, could point 
to the types of change that might be beneficial. 

We have reached the conclusion that the organizational fea- 
tures discussed are better adapted to the divisions broadly con- 
nected with quality of life issues than to the power program, 
which by many indicators is the most important to the TVA. This 
suggestg that the TVA pays more attention to quality of life 
issues than is immediately evident and also that the adoption of 
more centralized forms, which would be beneficial to power, might 
be unacceptable in a multipurpose agency in the US setting. 
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Chapter 3: The Instrumental and Informational Basis of 
The TVA Planning and Decision-Making Process 

3 .1  CONCEPT OF THE ANALYSIS 

In this short introduction we describe the consecutive stages 
of the analysis, development, and use of mathematical models and 
computer applications (MIl&CA) as the instrumental and informational 
bases for the management of the TVA. 

3 .1 .1  Goals of Study 

The goals of this study can be formulated as the following 
set of questions: 

- How are I4FI&CA embedded in the decision-making process? 

- What are the general features of this embedding? 

- What is the distribution of MM&CA development and use 
among different organizational units along vertical and 
horizontal axes? 

- What is the scope of their use, i.e., what real influence 
do they have on decision making and to what extent are 
they used as information tools? 

- Did there ever and does there now exist any conscious 
managerial strategy oriented towards the development and 
use of MbIECA tools? 

In order to provide satisfactory answers, clarification of 
two additional points was sought: 

- How has MM&CA design and use developed and what are the 
future plans? 

- How did "computer power" and its use evolve? 

Answers to theae questions enable us to understand the ways in 
which MMtCA tend to be used as tools and informational bases in 
planning and decision-making processes within the TVA. 

The information presented in this chapter is taken from the 
TVA presentations at the Conference in Baden, Austria, from TVA 
organization bulletins, reports of Cresap, PlcCormick, Paget con- 
sultancy firm, and from personal contacts with TVA employees 



during our field visit. It reflects the state of the system and 
potential for future development as of Fall 1975. 

3.1.2 Inventorization 

The first step consisted of compiling a list of computer 
models for operational or planning activities developed or con- 
sidered by the organization's staff or obtained from outside. 
The purpose of this exercise was to identify the tools already 
possessed by the organization, their position with respect to man- 
agement, the potential use and the nature of scientific background. 
This last feature was investigated to determine the development 
of MM&CA and was regarded as a scientific undertaking or as an 
activity to locate existing tools for management support. 

MM&CA thus analyzed (see section 3.3) were placed within the 
managerial structure to obtain an understanding of their practical 
use. On the basis of the list, a statistical survey summarizing 
the data was prepared. 

3.1.3 The Systems of Decisions and Calculations 

As an approach to the identification of the actual role that 
MM&CA play in a specific organization, the framework of the System 
of Decisions and Calculations (SDC) was employed for the descrip- 
tion of decision-making mechanisms. This approach enabled us to 
construct a structure into which MM&CA could be embedded. Identi- 
fication of the roles of MM&CA required a detailed analysis of 
the managerial input (assumptions, strategies) for their develop- 
ment and use as well as management interest in the results. 

The intent was to present a scheme of existing and planned 
MM&CA, which permitted a comprehensive understanding of the rela- 
tionship between MM&CA and the decision-making processes. 

3.1.4 General Statements 

The general analysis of TVA organizational structure and 
behavior together with the statistical survey of the set of models 
listed give a deductive basis for some general statements about 
the use and role of MM&CA. This complements and crosschecks the 
the inductive approach of SDC. The verification of these state- 
ments is done in two different ways: by verifying the elementary 
data that formed existing statistics (referring to specified MEI&CA), 
and by examining whether the qualifiable phenomena that are the 
straightforward consequences of the general statements really did 
take place. 

3.1.5 Verification of the Hypothesis: A Field Study 

The three stages of work described in the previous subsec- 
tions complete the conceptual background of the analysis. To 



achieve the final formulations, it was necessary to carry out 
a field study in the organization analyzed. Before the field 
study began, two sets of prerequisites were formulated: 

- The SDC structure based on the already known MM&CA and 
decision-making processes; 

- The set of general statements based on the statistical 
survey of MM&CA and organizational characteristics. 

3.2 THE DEVELOPMENT OF THE COMPUTER BASIS AND THE USE OF 
OUTSIDE FACILITIES 

The need for computational equipment in the TVA was identified 
in about 1952. The organization was to some extent prepared for 
the use of computational devices, since tabulating machines had 
been in use for sales statistics since 1939. In the late 1950s 
the wide commercial availability of computers made it possible for 
the Office of Power to purchase a computer for their use. At 
that time it was decided that the computer operations would be 
carried out by the Division of Property and Supply for the benefit 
of all Offices and divisions. An IBM 704 was leased and later pur- 
chased. Not only the beginning of MM&CA activities in the TVA, 
but the subsequent evolution of computer equipment and staff, as 
presented in Table 3.1, was greatly influenced by the requirements 
of the Office of Power. It is worth mentioning that much of the 
computer equipment was purchased directly from Power funds, which 
gives an idea of the potential possessed by the Office of Power 
and, as we shall see later, its ability to recognize needs. 

The Computer Services Branch (CSB) of the Division of Property 
and Supply (P&S) in Chattanooga now has about 120 people. The 
staff are responsible not only for current operations and mainten- 
ance, but also for providing programing and some operations re- 
search services (about 25 people). Nevertheless most of the 
customers of the CSB--the program users--design, develo,p, and 
program their MM&CA themselves. 

The CSB does not function as a coordination center for sys- 
tems planning and development activities; it is simply a service 
oriented utility. This fact is underlined by the extensive use 
of outside facilities and software. Frequently the equipment 
operated by the CSB is not sufficient for the computational needs 
of a specific user. This fact, and the availability of the re- 
quired software from outside systems, has resulted in many users 
becoming accustomed to other time-sharing facilities, opting for 
the outside facilities rather than those of the CSB. This is 
particularly true for broadly available scientific information 
and bibliographical services. Many software packages have also 
been purchased by various divisions (e.g., in the Office of Engi- 
neering Design and Construction (OEDC)). 

The next step in the development of CSB would have been the 
purchase of a large IBM 370/168 computer, capable of monitoring 





the multiaccess time-sharing system envisaged for the TVA. This 
computer was to have been bought with Power funds, but because 
of federal policies and procedural considerations, an IBM 370/165 
was purchased. The CSB, along with other organizational units, 
proceeded, however, in the construction of a multiaccess time- 
sharing system, installing terminals of various types (MDS Mohawk, 
Harris) in Chattanooga, Knoxville, Muscle Shoals, and other loca- 
tions. The growth of the set of terminals (projected at 70 by 
1978). the realization of connections between main central pro- 
cessing units (particularly for the Chattanooga-Knoxville line), 
so that some jobs could be taken over in case of switch-off of 
one of the units, and the addition of the Chickamauga center have 
resulted in a computer system network. As far back as early 1973, 
four on-line connections were already in service. Now the exten- 
sion of the main central processing unit in Chattanooqa with an 
additional 3 Mbyte core modified units of memory has made it 
possible to control all the systems and to handle other functions. 
Nevertheless, despite the development of its own network and the 
access to great time-sharing systems, the work in this domain 
seems to be executed without any general, unifying plan for the 
overall TVA-wide network and its connections to surrounding sys- 
tems. 

3.3 STATISTICAL SURVEY - 

3.3.1 Classification 

A full list of major MM&CA developed/used in the TVA is pre- 
sented in tabular form in Appendix 3. This list contains only 
those MM&CA that were considered significant by the TVA representa- 
tives or those that were of interest to us from the standpoint of 
decision-making use. Together with Table 3.2, which does not con- 
tain more detailed MM&CA descriptions, we present statistical 
surveys on indices that provide a summarized view of the way MM&CA 
interact with the decision-making activities, how they are being 
used now, how they were developed, etc. (see Tables 3.3-3.9 and 
Figures 3.1-3.2). 

3.4 MATHEMATICAL MODELING AND COMPUTER APPLICATION (MM&CA) 

3.4.1 MM&CA Efforts in the Office of Power 

The Office of Power was the first to introduce MM&CA to its 
operational activities and was one of the first to design a com- 
prehensive integrated planning system based on MM&CA.. It is, 
therefore, worth analyzing MM&CA status in this Office, the nature 
of its Integrated Planning Model and the preparations for its 
installation. 

The first important computer application envisaged by the TVA 
in 1957, and the one for which the first computer was purchased 
was the Economic Loading Dispatch System. This was devised for 



T a b l e  3 . 2 .  P u r p o s e  of c u r r e n t  MM&CA use .  

* A s  opposed  t o  p r a c t i c a l  u s e  e x p r e s s e d  by  a l l  t h r e e  
f o l l o w i n g  p o i n t s .  MMRCA b e l o n g i n g  t o  t h i s  g r o u p  
c o u l d ,  however ,  b e  s p o r a d i c a l l y  u s e d  f o r  demons t ra -  
t i o n  p u r p o s e s .  

(A) A n a l y t i c a l  and s c i e n t i f i c *  

(0) O p e r a t i o n a l * *  

(F) F o r e c a s t i n g  

(PI P l a n n i n g  

**In a  b r o a d e r  s e n s e :  p r o d u c t i o n ,  d e s i g n ,  s e r v i c e ,  
i n s t r u m e n t a l  u s e  i n  t h e  d a i l y  o u t - a n d - i n s i d e  o p e r -  
a t i o n s .  

Sums o f  f i q u r e s  i n  b o t h  co lumns a r e  g r e a t e r  t h a n  
6 5  and 100% r e s p e c t i v e l y  b e c a u s e  some MM&CA w e r e  r e -  
p o r t e d  t o  b e  u s e d  f o r  more t h a n  o n e  p u r p o s e .  

Number 

3  7  

4  4  

32 

2  6  

T a b l e  3.3. S t a t e  of d e v e l o p m e n t  of MMECA f o r  
var ious  purposes.  

? 

57 

6 8  

50 

40 

Underdeve l -  Developed 
T e s t e d  Used T o t a l  

Not  Used 

(A) 

(0) 

(P 

(P )  

T o t a l  
Number 

7  
19% 

9  
20% 

10 
3  1% 

11 
42% 

37 

3  
8% 

1 
2% 

1 
3% 

3  
11% 

8 

11 
30% 

1 1  
2  5% 

7  
22% 

5  
20% 

3 4 

1 5  
40% 

2  1 
48% 

1 3  
41% 

7  
27% 

5  6 

1 
3% 

2  
5% 

1 
3% 

0 
0 7  

4  

3  7  
100% 

44  
100% 

32 
100": 

26  
100% 



T a b l e  3 .4 .  The o r g a n i z a t i o n a l  l e v e l  on wh ich  MMECA 
were  used  and /o r  d e v e l o p e d * .  

*Refers to the active participation or  involvement in 
the development, testing, and use (the vast majority 
of  the maintenance jobs are of course given to the 
section-level staff); only the basic classification 
of the  organizational units was considered here--for 
the complete sequence see  Figure 3.1. 

Level 

Section 

Branch 

Division 

Office 

**Total number o f  MM&CA considered here is smaller than 
the overall total o f  65 because many MM&CA are not 
sufficiently developed to justify any evaluation. 

t h e  o p t i m a l  s c h e d u l i n g  o f  power g e n e r a t i o n  f rom t h e  p l a n t s  ac-  
c o r d i n g  t o  c u r r e n t  f o r e c a s t e d  l o a d s ,  t r a n s m i s s i o n  l o s s e s ,  and 
g e n e r a t i o n  c o s t s  and c a p a c i t i e s .  The D i v i s i o n  o f  Power Sys tems  
O p e r a t i o n s  c l a i m e d  a n  u r g e n t  need  f o r  t h i s  p rogram i n  o r d e r  t o  
p r o d u c e  and  d i s t r i b u t e  e l e c t r i c a l  e n e r g y  a t  r e a s o n a b l e  c o s t .  
Today,  much a t t e n t i o n  is p a i d  t o  t h e  e l a b o r a t i o n  o f  t h e  Power 
Program I n t e g r a t e d  P l a n n i n g  Model (see F i g u r e  3 . 3 ) ,  wh ich  w i l l  
u n i f y  16 complex  modu les  i n t o  a  c o n s i s t e n t  s y s t e m  About 20-25s  
o f  MMBCA f o r  t h i s  i n t e g r a t e d  s y s t e m  have  a l r e a d y  been d e v e l o p e d  
and a b o u t  10% a r e  c u r r e n t l y  i n  u s e .  O t h e r s  w i l l  have  t o  b e  d e v e l -  
oped o r  o b t a i n e d  f rom o u t s i d e  s o u r c e s  ( e - g . ,  t h e  Wharton model 
t o  be  u s e d  f o r  t h e  e c o n o m e t r i c  f o r e c a s t s ) .  Some o f  t h e  modu les ,  
however ,  w i l l  n o t  n e c e s s a r i l y  b e  c o m p u t e r i z e d  i n  t h e  f u t u r e  ( e . g . ,  
F o s s i l  o r  N u c l e a r  F u e l  Management Modu les ) .  I n  o r d e r  t o  c o m p l e t e  
t h e  I n t e g r a t e d  P l a n n i n g  Model d e s i g n ,  it w i l l  o n l y  b e  n e c e s s a r y  
t o  d e t e r m i n e  t h e i r  o p e r a t i n g  p r i n c i p l e s  s o  t h a t  t h e y  c a n  be  c o o r -  
d i n a t e d  w i t h  a p p r o p r i a t e  c o s t  modu les .  The s y s t e m  o f  mode ls  p r e -  
s e n t e d  h e r e  encompasses  a l m o s t  a l l  o f  t h e  a r e a s  c o v e r e d  by t h e  
p l a n n i n g  a c t i v i t i e s  o f  t h e  O f f i c e  o f  Power. I t  i n v o l v e s  MMECA 
u s e d  and /o r  d e v e l o p e d  by t h e  D i v i s i o n s  o f  Power Resou rce  P l a n n i n g ,  
T r a n s m i s s i o n  P l a n n i n g  and  E n g i n e e r i n g ,  Power M a r k e t i n g ,  Power 
P r o d u c t i o n  t o  some e x t e n t ,  and  t h e  F i n a n c i a l  P l a n n i n q  S t a f f  f rom 
Manager ' s  O f f i c e .  I t  a l s o  c o v e r s  some t h a t  up  t o  now were  n o t  
c o v e r e d  a t  a l l  by t h e  O f f i c e  o f  Power ( e . g . ,  t h e  R e g i o n a l  A n a l y s i s  
and  F o r e c a s t i n g )  o r  were  o n l y  p a r t i a l l y  c o v e r e d  ( e . g . ,  t h e  Env i ron-  
m e n t a l  A c c o u n t i n g ) .  

Number** 

12 

2 8 

17 

2 

The a c t i v i t i e s  i n  t h e  f i e l d  o f  MMBCA deve lopmen t  and u s e  a r e  
m a i n l y  c a r r i e d  o u t  by t h e  f o l l o w i n g  d i v i s i o n s :  

% 

20 

4 7 

30 

3 



Board of Directors L A  I General Manager I 
I I General Manager's I 

Off ice 

e.g., Power e.g., Navigation 
Office ..... ..... Development 

and Regional 
Studies 
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Section . u 
e.g., Power System Operations 

Division ... .. 
. . 

Off ice of 
Director 

e.g., Power 
Branch supply 

Planning 

I grouping of i 
I sections I L ---------- J 

Figure 3.1. Vertical sequence of organizational units. 



Table 3.5. Effective use of MMECA in decision making 
and operations. 

*Total number of MM&CA considered here is smaller than 
the overall total of 65 because many MM&CA are not 
sufficiently developed to justify any evaluation. 

Table 3.6. Development initiative. 

Inside the TVA 
Outside the TVA 
(demonstration, 

service) 

Table 3.7. Level of MM&CA usage and development 
(number of major MM&CA compared to 
number of branches) at most common 
level of development. 

Number 

0 

4 

13 

5 

96 

5 

12 

30 

53 

None 

Rare 

On a longer 
period basis 

Constant 

Line staff/current maintenance responsibility 

Management (at least one step higher) 

Off ice of Power: Office of Agricultural 
and Chemical Development: 

13MM&CA =0.68 
19 branches 12*&CA =I.0g 

11 branches 

Water Control Planning: 

10 MM&CA = 1-43 
7 branches 

% 

0 

18 

59 

2 3 

Number* 

2 

5 

12 

22 

Number 

37 

28 

% 

57 

4 3 



Table 3.8. Connectivity ratio of al l  existing connections 
among PIM&CA to all hypothetical connections 
(number o f  MM&CA squared--number of MM&CA).  

MM&CA used 

Used, t e s t e d ,  
planned, and developed - 4 . 5  

Power 

34.4% 

OE DC 

21.9% 

Finance 

16.1 % 

Other 

27.6% 

Power 

40% 

- 

OEDC 

14% 

Finance 

17% 

Other 

26 % 

Power 

36.3% 

OEDC 

20.1 % 

Finance 

14.6% 

Other 

29% 

Computer Time Salary Total 
and Memory Costs Costs 

Figure 3.2. MM&CA activities distribution by computer time 
and salary costs (excluding CSB). 



Table 3 .9 .  Ratios between staff with Automatic Data 
Processing (ADP) skills and other TVA 
employee groups. 

*ETE = Fulltime equivalent 

(a) Power Resource Planning 

RATIO: 

ADP/ETE Total 
White Employees 
Collar 

0/102 0.0 
2/104 1.9 

67/959 7 .O 

0/767 0.0 

96/119 80.7 

2/733 0.3 

40.3/9946 0.4 

23.5/268 8.8 

Unit 

Office of 1974 
General Manager 1975 

Finance & Law 
Personnel 
Medical Services 
Purchasing 

"Land Betw. Lakes" 
Reservoir Properties 
Tributary Area Dev. 

Computer Services Branch 

Other Property and Supply 

Off ice of Engineering 
Design and Construction 

Environm. Planning 

Division of Forestry, 
Fisheries, and Wildlife 

- In about 1 9 6 0  an early reliability analysis model based 
on the Calabrese method was developed for the purpose of 
planning additional generation. Data obtained with the 
aid of this model were often provided for the managerial 
staff of the division and Office level, but no evaluation 
on the influence of the decisions could be made. 

RATIO: 

ADP/FTE* Salaried 
White White 
Collar Collar 

O/ 102 0.0 
2/104 1.9 

67/959 7.0 

0/563 0.0 

96/112 85.7 

2/562 0.4 

40.3/2740 1.5 

23.5/268 8.8 

- In about 1 9 6 5  a chronological production costing determin- 
istic model was developed (similar to the current General 
Electric (GE) system), but it was rarely put to use because 
of inadequate assumptions. 

Development 

Office of Power 

Water Control Planning 

- In 1 9 6 8  construction of a probabilistic model was begun. 
Although in current use, this model is constantly under- 
going modifications. 

11.5/128 '3:: 11.5/132 :!: 
99.8/2963 99.8/9526 

19.6/517 3.8 19.6/554 



1 boundary of the - data flow 
interactive part --- 
of the model + verification of 

results and 
existing MM & CA assumptions 

Figure 3.3. Power Program Integrated Planning Model. 
Navigation Development and Regional Studies. 



- In 1970 a system representing power generation expansion 
was built around the probabilistic model. As the main 
planning system, it is constantly reviewed and amended. 
In the near future it will also include the Calabrese 
Mode 1. 

- With the aim of providing adequate load and generation 
forecasts a Generations System Simulation Model was also 
built. 

(b) Power System Operations 

In order to perform continuous generation allocations 
and scheduling, a system of MMQCA was developed. Now a 
closed-loop system of dispatching and controlling is being 
installed in the Chickamauga Dispatching Center (CDC). 
The present system consists of: 

- A monthly load forecasting model independent of the 
one used in Power Resource Planning; 

- Determination systems of basic and economy-rule curves 
executed every three to four months for each reservoir 
with generating units; 

- A next-day hourly load forecasting program (can also 
be executed manually); 

- Preschedule economic dispatching systems for determining 
the hourly preschedules for the following day. 

The same system is used every half hour during the day 
in question for determining actual economic generations. 
The results are used directly to control a few generating 
units. Other plant operators now receive the appropriate 
instructions by phone. In the new closed-loop system, 
most data handling functions are executed by computer: 
load forecasts are repeated every few hours, economic dis- 
patch is run every five minutes, and most generating units 
can be directly controlled by computer. (The Generation 
System Simulation Model was not made on the basis of the 
economic dispatch programs.) 

(c) Transmission Planning and Engineering 

There is a simulation model of the transmission network 
for planning purposes. Planning is performed by parameter 
adjustment to obtain optimal configuration with regard to 
cost. The model includes transmission line networks, 
switchyards, substations, sources, load forecasts, and 
socioeconomic growth forecasts. 

(d) Power Marketing 

This division is involved with short- and long-term fore- 
casting models. 



The above list of MMECA certainly does not include all of 
those developed or used in the Office of Power divisions; only 
the most important ones still being developed have been mentioned. 
It is worth noticing that many MMECA with the same objectives 
were developed and used independently in different divisions. 
The objectives tracing of economic trends and indices or of load 
forecasting are of obvious interest to all divisions as well as 
the managerial staff of the division and Office headquarters. 
Lack of visible coordination of these MMECA indicates that they 
were probably not used any higher than at the branch level. Their 
development and use is due to the initiative and work of the line 
economists and engineers and not to the suggestions of the upper 
level managers. 

The example of the Office of Power activities in the fields 
of MMECA use may, however, be regarded as nonrepresentative for 
the general TVA situation since this Office is larger than any 
other in the organization. Further it is the only one that must 
behave as if it were profit-oriented, because of its business 
obligations to bond-owners. 

3.4.2 MMECA Efforts in the Office of Agricultural and Chemical 
Development 

In turn, the MMECA developed/used in the Office of Agricul- 
tural and Chemical Development (OACD) will be classified according 
to their use rather than organizational breakdown. 

(a) Farm Development 

- Since about 1960,  in the first stage of development of 
the rapid adjustment farms, a linear programing approach 
was applied in order to determine the optimal direction 
of development. 

- Recently, an electronic farm records system was initiated 
in order to control investment and production and to 
encourage more conscientious farming policies. (This 
step was influenced by the fact that some farmers in the 
Tennessee Valley region made use of the bookkeeping facil- 
ities offered by existing computer systems. 

(b) Operational Management, Cost Analysis and Engineering 

- About 1 9 7 0 ,  the package of programs for determining the 
least-cost mixes in the bulk blending operations of fertil- 
izer production was developed. This was then offered, 
free of charge, to the CDC and GE time-sharing systems, 
with the aim of achieving nationwide use. 

- A production planning system based on cost flows was 
recently developed and is being implemented in one pro- 
duction unit. This system contains an optimization model 
using the pseudodynamical linear programing formulation 
with ca. 8 0 0  rows. 



- An order-management system is now operating in Muscle 
Shoals for order allocation and billing. This system, 
run on a GE computer, will be completed in the near future 
in order to form a closed loop. 

The systems mentioned above and below use the data base on 
the transportation network. This contains the freight rates in- 
ventory stored on 35 tapes, as well as the short line mileage on 
2 0 tapes. 

(c) Marketing 

- Analysis of the market sensitivity to the availability of 
the removal byproducts--first of all sulfur and sulfuric 
acid. This study was requested by the Environment Protec- 
tion Agency (EPA) and includes an analysis of the impact 
of removal byproducts on scrubbing steam plants and the 
existing producers of sulfur and sulfuric acid, and the 
determination of shut-down conditions for the specified 
producers. In the near future this study will be completed, 
with the possibility of analyzing a broader spectrum of 
strategic alternatives for fossil-fueled plants. Until 
now about 800 steam plants and 200 sulfur plants were in- 
corporated in the model. 

Most of the users of the "least-cost-bulk-blending" linear 
programing package later turned their attention towards 
other information that could be provided by computer sys- 
tems (i.e., market data summaries). This resulted in the 
development of a nationwide and international data base 
on producers and products in the fertilizer industry. 
In order to facilitate the acquisition of data, cooperative 
contracts between the TVA and producers involve the pro- 
vision of data for this data base, which is now maintained 
on a time-sharing system. 

- A system of potential production and use based on natural 
resources and land use analysis was developed for applica- 
tion in the international TVA services. 

A linear programing model for US agriculture as a whole 
with a regional breakdown, Tennessee Valley being one of 
the producing regions. This huge model (8056 variables, 
2100 constraints, 44,760 nonzero elements in the matrix) 
was supposed to provide data on the optimal directions of 
TVA agricultural development. No specified use of this 
model was ever evaluated. Possible use could be made if 
it were treated as a simulation tool, but until now, run- 
ning it in the simulation mode was far too expensive. 

- The soyabean processing model of similar construction to 
the previous one, served to recognize potential processing 
locations and production areas. On the basis of data pro- 
vided by this model, Gold Kista's plant was located. No 
other uses were indicated. 



This list of MM&CA requires some comment. Almost all MM&CA 
are of the operational kind, in the sense that the existence of 
the specific MM&CA does not result in any managerial implications 
inside the Office,* although a few models can be used for planning 
and forecasting purposes by outside customers. This list gives 
an impression of well-organized MM&CA activities inside the Office. 
All MM&CA were carried out from beginning to end by staff econo- 
mists or engineers. In November 1974 there was no programer on 
the staff of the Musle Shoals Computing Center. 

3.5 IMBEDDING OF MM&CA IN DECISION-MAKING PROCESSES 

3.5.1 Principles of the Analysis 

Considerations presented in this section are based on the 
SDC approach, which applies the following principles: 

(a) All activities that can be regarded as parts of the 
decision-making process of an organization may be cate- 
gorized as: ( 1 )  formal, algorithmic procedures, which 
ultimately may be or are automatized or computerized (re- 
ferred to later on as "calculations" - C - although this 
notion does not fully express the possible complexity of 
operations) ; and (2) non-formal human actions such as 
formulation of qualitative choice among given quantitative 
policy assumptions, evaluation of alternative strategies, 
situation assessments, and decision making itself (re- 
ferred to as "decisions" - A - ) .  The classification is 
made on the basis of internal mechanisms of specific 
actions (i.e., the ways the result is obtained) rather 
than their formal, organizational characteristics (i.e., 
their definition given by a bulletin or code, or struc- 
tural chart) . 

fb) The whole planning and decision-making system may then 
be represented by enumerating all elements belonging to 
the "calculations" class, all elements belonging to the 
"decisions" class, and all connections between those two. 
It is this representation that is called SDC. The SDC 
thus defined forms a matrix of Calculations versus Deci- 
sions with adequate connections as its elements. 

These connections are oriented, as they reflect the tem- 
poral sequence of events, so that they can be represented 
by some positive or negative functions of their modes 
(i.e., C or A) to indicate direction, strenqth, and pos- 
sibly other features. This fact enables us to analyze 
the SDC in graphic form. 

*This notion of the operational use will be used in the following 
sections of this chapter. 



( c )  W e  assume t h a t  t h e  two f o l l o w i n g  o p e r a t i o n s  may be 
c a r r i e d  o u t :  

- I f  t h e r e  is an  i s o l a t e d  series o f  e l e m e n t s  A ' s  o r  C ' s  
e x c l u s i v e l y  t h e n  t h e s e  may be a g g r e g a t e d  t o  form one 
e lement ;  

- Subgraphs (subsys tems)  of  t h e  whole g raph  (sys tem)  
may be a g g r e g a t e d  t o  form one e l e m e n t ,  such  t h a t  a l l  
t h e i r  c o n n e c t i o n s  w i t h  t h e  o t h e r  e l e m e n t s  o f  t h e  s y s -  
t e m  a r e  homogeneous ( C  + A o r  A + 1). The whole sub- 
sys tem w i l l  t h e n  be long  t o  t h e  same c l a s s  a s  i ts  
b o r d e r i n g  e lements .  

( d )  W e  s h a l l  n o t  be i n t e r e s t e d  i n  t h e  p a r t  o f  t h e  sys tem where 
t h e  MMECA ( c a l c u l a t i o n s )  a r e  s o  d i s p e r s e d  and i s o l a t e d  
t h a t  t h e  o p e r a t i o n s  performed above l e a d  t o  a  s i t u a t i o n  
i n  which t h e  i n p u t s  and o u t p u t s  o f  t h e  A b l o c k s  a r e  v e r y  
f e e b l y ,  o r  n o t  a t  a l l ,  r e l a t e d ,  and t h e  A b l o c k s  a r e  i n -  
c o m p a r a t i v e l y  more i m p o r t a n t  t h a n  C b l o c k s .  T h i s  assump- 
t i o n  a l l o w s  t h e  d e t e r m i n a t i o n  o f  s p e c i f i c  subsys tems ,  
which,  b e i n g  s i m p l e  enough, w i l l  b e  a n a l y z e d  i n  t h e i r  
g r a p h i c  f  orm. 

I n  t h e  s t r u c t u r e  t h u s  c r e a t e d ,  e a c h  C b lock  is on t h e  one 
hand p receded  by a p p r o p r i a t e  A b l o c k s ,  which p r o v i d e  assumpt ions  
and d e t e r m i n e  t h e  i n p u t  d a t a  c o l l e c t i o n  p r o c e s s ,  and on t h e  o t h e r  
hand it is f o l l owed  by t h e  A b l o c k s ,  where a l t e r n a t i v e  s t r a t e g i e s ,  
o b t a i n e d  o r  v e r i f i e d  by means o f  c a l c u l a t i o n s ,  a r e  e v a l u a t e d .  
Consequent ly  d e c i s i o n s  a r e  made. Hence t h e  a n a l y s i s  l e a d i n g  t o  
t h e  d e t e r m i n a t i o n  o f  t h e  SDC w i l l  s p e c i f y :  

- Goals  o f  each  of  t h e  dec is ion-mak ing and c a l c u l a t i n g  
b l o c k s  ; 

- Assumpt ions needed f o r  i n i t i a l i z i n g  t h e  c a l c u l a t i n g  p ro -  
c e d u r e ;  

- Data f e d  i n t o  t h e  c a l c u l a t o r y  b l o c k s ;  

- Type and c o n t e n t s  o f  t h e  e v a l u a t i o n  o f  r e s u l t s ;  

- Type o f  d e c i s i o n  made w i t h  t h e  h e l p  o f  a  g i v e n  c a l c u l a t o r y  
b l o c k ;  

- Dec is ion  maker 

I t  i s  obv ious  t h a t  where t h e  r a t i o  o f  f o r m a l i z e d  (less com- 
p u t e r i z e d )  c a l c u l a t i o n  b l o c k s  i s  s m a l l  compared t o  a l l  d i s t i n g u i s h -  
a b l e  a c t i v i t i e s ,  t h e  c h a r a c t e r  o f  t h e  a n a l y s i s  p r e s e n t e d  above i s  
changed.  I t  becomes more recommendatory and a r b i t r a r y ,  and i s  
t h e r e b y  o u t s i d e  t h e  scope  o f  t h i s  r e p o r t .  The main i n t e n t i o n s  o f  
t h e  TVA s t u d y  w e r e :  

- To embed t h e  MMECA l i s t e d  i n  t h e  p r e v i o u s  s e c t i o n  i n  t h e  
a p p r o p r i a t e  dec is ion-mak ing p r o c e s s e s ;  



- To identify the subsystems with well-structured, analyz- 
able Decisions and Calculations, and to analyze them; 

- To estimate the possibility of building the overall SDC 
for the TVA as a whole; 

- To set a basis for comparing different organizations from 
the standpoint of the approach presented here. 

The main focus of this chapter is on the use of MM&CA as 
decision-making instruments, i.e., the use by managers of various 
organizational units, at various hierarchical levels. If we con- 
sider all managers, from the section level upwards, there are 
several hundreds of potential MM&CA users (C blocks), each of 
whom deals with at least one A block. The then versatile and 
multifunctional character of MMECA should result in the following: 

Let us denote j-th decision action (A block) of an i-th man- 
ager by bij, and the MM&CA helping to carry out this action by 
aij, we have then 

{A} (set of repetitive decision actions) = C CGij 

{ C} (set of MM&CA) j i = u u oij 

and the numbers of elements of {A} :N(A) = C Ji 
j 

C :!-J(C) < <  C Ji 
i 

where Ji is appropriate number for i-th decision maker. Straight 
summing X in {A} is to emphasize non-overlapping of Gij: The above 
considerations may be commented on in the following way. 

Let us analyze the SDC in a matrix form, as in Figure 3.U.  
By filling in the boxes of the table when appropriate C-A connec- 
tion exists and leaving them blank when it does not, we may obtain 
structures as presented in Figure 3 . 4  b,c,d. In the first hypo- 
thetical extreme case we have N (A) = N (1) , i. e., m = n (consider- 
ing, of course, all these A's that do interact with some 1). In 
the last case shown we have m > >  n, and if we treat as C's the 
shaded "systems" blocks, the ratio is even greater. In the TVA 
we are dealing with the intermediate situation, where there is 
m > n, but not very much, and the ratio cannot be increased as 
in case c. The small shaded boxes of case b are separate SDC 
analyzed later in graphic form. The "growth" of blocks goes in 
two directions: along the A axis as a result of data base type 
applications and along C by coupling various MM&CA in the systems. 

In the following subsect-ions some planned and existing TVA 
Systems of Decisions and Calculations are described. It must 
be noted that the complexity of the overall system requires some 
aggregation at the higher level (long-range and organization-wide 
planning) before proceeding to the breakdown into subsystems and 
their analysis. This aggregation means that each block appearing 



Figure 3.4. Matrix representation of SDC: stages of 
MMQCA development. 

in the overall system structure represents either a system of 
decisions/computations, or a set of them--if they do not form a 
system. 

3.5.2 The Overall System 

When trying to set up a consistent SDC for the TVA based on 
formal calculatory activities shown in Appendix 3 one can easily 
conclude that the establishment of an overall consequent structure 
is not achieved by embedding SDC in day-to-day or strategy decision 
processes. This is also evident from the example of the connec- 
tivity or connectance index (as introduced by Gardner and Ashby 
[ I ] )  shown in Table 3.8. The magnitude 1.5% is much below the 
minimal "system" level (over 3% for this case), and 4.5% for the 
planned systems does not ensure system-like behavior in the future. 
(This becomes more obvious if we consider the fact that the number 
of MMQCA is in the branch number range--see Table 3.7--while they 
are actually being operated and used in sections, and also that 
not all the future links will come into existence.) 

In view of this we have chosen to present and describe the 
overall TVA System of Decisions and Calculations as it will prob- 
ably look in the future, and to show the existing possibilities 
(currently used, already developed or tested) of realizing some 



planned modules. The classification of subsystems that could 
be identified on the basis of existing and planned MM&CA and the 
TVA's organizational structure will then be provided, together 
with a short characterization. 

In Figure 3.5 the hypothetical overall structure of the future 
system is presented. It provides on the one hand an insight into 
the philosophy of planned systems and on the other the pictorial 
background for Figure 3.6 and Table 3.10 (they will be spatially 
organized in the same way and will use the same notation). Figure 
3.7 shows existing MM&CA that could be used in the field of socio- 
economic strategic planning. 

National Trends 

N 

Costs and Population and Labor 
Prices Force A 

- 
Demand D' 
- Employment 

L 
A 

T v 

Land Use and Productional T V A  Housekeeping ,- 
Environment Chemical Power 

Water Service + 

Figure 3.5. The hypothetical overall structure 
of the system. 



Notations: For Figure 3.6 and Table 3.10 

0: Calculation; A: Decision 

N' (it1 ) : National modeling: trends in national socioeconomic 
indices; itl: (cormnodity/branch/sector),  time, 
locat ion. 

Q' (atl) : Regional population trends; atl: (age/sex) , time, 
locat ion. 

(iqtl) : Regional employment development; iqtl: (branch/ 
sector), qualification, time, location. 

D~ (itl) : Demand and market situation; it1 : (commodity/sector) , 
time, location. 

c5 (itl) : Costs, prices; itl: commodity, time, location. 

p6 (itl) : Production; it1 : (branch/sector) , resource. 

E~ (itl) : Environmental conditions; itl: resource, time, 
location. 

T~ (iqtl) : TVA housekeeping; iqtl: (branch/sector) , resource, 
time, location. 

The numbers in the computation blocks refer to the number 
of MM&CA in the specified class. 

The following breakdown of economy was used (second digit 
of the upper index, if sector/branch is specified): 

power 
water 
agriculture 
forestry 
chemical industry 
recreation 
urban 
service 

General land use application was appropriately split between 
3, 4, 6, and 7: 

1 i. e., P::' means p6: Production, : branch/sector: power 
generat ion 

': First MM&CA in the class, tl: time and 
location specified inside the block or 
not specified at all 
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Figure 3.6. The structure o f  the proposed system: the 
socioeconomic strategic planning procedure 
for regional development (for Notat ion see 
page 137). 
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T a b l e  3.90. D e s c r i p t i o n  of t h e  dec is ion-making b l o c k s  s h o w n  i n  F i g u r e  3 . 6  
( f o r  N o t a t i o n  see page 1 3 7 ) . *  

Decis ion-  Assumptions 
Symbol 

A Making O b j e c t i v e s  
Body Q u a l i t a t i v e  Q u a n t i t a t i v e  Breakdown 

a  Board o f  E s t a b l i s h i n g  g e n e r a l  - The a c t u a l  forms o f  Na t i ona l  soc ioeco-  A  rough economic 
D i r e c t o r s  p o l i c i e s  and programs TVA a c t i v i t y  w i l l  be  nomic t r e n d s ,  v e r i -  c l a s s i f i c a t i o n ,  

f o r  meet ing  t h e  needs of  cont inued;  f i c a t i o n  o f  t h e  age ,  sex ,  and 
t h e  deve lop ing  r e g i o n ' s  - TVA is n o t  v e s t e d  n a t i o n a l  soc ioeco-  l abo r  f o r c e  es t ima-  
popu la t i on  i n  r e l a t i o n  w i t h  a d m i n i s t r a t i v e  nomic growth i n d i c e s , t i o n s ,  employment 
t o  n a t i o n a l  t r e n d s  power on b u s i n e s s  and long-range O f f i c e  and income pro-  

i n d i v i d u a l  behav ior ;  and d i v i s i o n  recom- j e c t i o n s  
- The TVA reg ion  s t d .  mendat ions 

o f  l i f e  shou ld  grow 
t o  meet n a t i o n a l  
average 

b  Board o f  E s t a b l i s h i n g  g e n e r a l  
D i r e c t o r s  g u i d e l i n e s  and con t ro l -  

l i n g  t h e  e f f e c t i v e n e s s  
o f  s p e c i f i c  a c t i o n s  
under taken f o r  f i g h t i n g  
d e t r i m e n t a l  soc ioeco-  
nomic phenomena; ou t -  
m ig ra t i on ,  unemploy- 
ment,  e t c .  

- The g e n e r a l  assump- 
t i o n s  on responses 
o f  i n d i v i d u a l s  and 
f a m i l i e s  t o  economic 
changes;  

- Development o f  
i n d u s t r y ;  

- Commercia l izat ion o f  
a g r i c u l t u r e  and 
f o r e s t r y ;  

- Recrea t i on  

Reg iona l  popu la t i on  Age, s e x ,  and l a b o r  
and l a b o r  f o r c e  pro-  f o r c e ,  t ime t r e n d s ,  
j e c t i o n s  based on r e g i o n a l  m o b i l i t y ,  
e x t r a p o l a t e d  growth b ranch /sec to r  d e v e l  
t r e n d s ,  g e n e r a l  eco- opment t r e n d s  
nomic p o l i c i e s ,  
long-range Off i c e  
and d i v i s i o n  recom- 
mendat ions 

c  I n t e r e s t e d  F o r e c a s t i n g  f u t u r e  needs - F u l f i l l m e n t  of  popu- - 
O f f i c e s  o f  popu la t i on  and bus i -  l a t i o n ' s  needs a s  
and ness ;  i d e n t i f i c a t i o n  o f  s e t  by g e n e r a l  pol -  
D i v i s i ons  o p p o r t u n i t i e s  a r i s i n g :  i c y  d e c i s i o n s  ( a ) ;  

long-term recomenda-  - Favor ing  i n d u s t r i a l  
t i o n s  and i n t e r n a l  development; 
p o l i c i e s  - An t i - s tagna t i on  - 

a t t i t u d e  

Popu la t i on  deve l -  Age, s e x ,  and l a b o r  
opment t r e n d s ,  f o r c e  t ime  t r e n d s ,  
l a b o r  f o r c e  a v a i l -  income and p rope r t y  
a b i l i t y ,  income d i s t r i b u t i o n  and 
and s t d .  o f  l i v i n g  t ime t r e n d s ,  
p r o j e c t i o n s ;  commodity/branch 
P r i c e  and c o s t  p r i c e  and c o s t i n g  
e s t i m a t i o n s  f o r  



Decis ion-  
Symbol Assumptions 

Making O b j e c t i v e s  1 
11 

Body Q u a l i t a t i v e  Q u a n t i t a t i v e  Breakdown 

d i r e c t  consump- 
t i o n  commodity 
market  and c a p i t a l  
inves tments  

d  O f f i c r  of  Same a s  above,  b u t  on a  s h o r t e r  pe r i od  b a s i s ,  w i t h  more i n fo rma t i on  on popu la t i on  and 
General  b u s i n e s s  responses;  can be  seen  w i t h i n  t h e  framework and t ime-scope o f  t h e  summary 
Manager, p l ann ing  document o r  even t h e  s i t u a t i o n  assessment .  
I n t e r e s t e d  
O f f i c e s  
and Div i -  
s i o n s  

e  O f f i c e  o f  R e a l i s t i c  inves tment  - Cont inuous change o f  - Changes i n  branch/  Commodity o r  
Genera l  and budgetary  p lann ing  r e g i o n a l  p r i c e s  and s e c t o r a l  produc- se rv i ce /b ranch /  
Manager, p rov id i ng  t h e  b a s i s  f o r  c o s t s ;  t i o n  demand and s e c t o r ,  t ime and 
I n t e r e s t e d  i n t e r n a l  c o s t  c o n t r o l  - Convergence o r  o t h e r  supp ly ;  r eg ion  
O f f i c e s  and e x t e r n a l  p r i c e  and r e l a t i o n s  t o  n a t i o n a l  - Inves tment  t r ends ;  
and Div i -  c o s t  p r o j e c t i o n s  c o s t s  and p r i c e s  o f  - Regional  develop- 
s i o n s  ne ighbor ing  reg ions  ment t r e n d s  

f  O f f i c e  o f  I d e n t i f i c a t i o n  o f  b e s t  General--same a s  f o r  - Market s i t u a t i o n  Commodity o r  
General  p o s s i b l e  ways t o  f u l -  ( c )  assessment ;  se rv i ce /b ranch /  
Manager, f i l l  t h e  main s t a t u t o r y  - Inves tment  pro- sec to r /p roduce r /  
I n t e r e s t e d  o b l i g a t i o n s  i n  view o f  c e s s  f o r e c a s t i n g ;  cus tomer ,  t ime  
O f f i c e s  cos t /marke t  s i t u a t i o n  - F i n a n c i a l  cons id -  and l o c a t i o n  
and Div i -  e r a t i o n s  
s i o n s  

g  O f f i c e  o f  P rov id ing  r e c r e a t i o n a l  - Mul t ipurpose develop- - Income and s t d .  Not de termined y e t  
General  a r e a s  f o r  t h e  TVA r eg ion  ment c h a r a c t e r  o f  re-  o f  l i v i n g  of TVA 

Manager popu la t i on  a s  w e l l  a s  c r e a t i o n a l  a r e a s ;  i n h a b i t a n t s ;  
t o u r i s t  i n d u s t r y  re -  - F u l f i l l i n g  t h e  re -  - Land u s e  a c t u a l  
s o u r c e s  f o r  peop le  from c r e a t i o n a l  needs o f  d a t a  and t r e n d s  
o u t s i d e  t h e  reg ion  peop le  ; f o r e c a s t e d ;  



h  O f f i c e  o f  P lay ing  an a c t i v e  r o l e  
Genera l  i n  e s t a b l i s h i n g  a  com- 
Manager, p rehens i ve  p o l i c y  i n  
NDRS , r e g i o n a l  land u s e  
FF&WD management 

i O f f i c e  o f  Development of  indus- 
Genera l  t r i a l  means f o r  enhanc- 
Manager i n g  t h e  r e g i o n ' s  s o c i a l  

and economic growth 

j O f f i c e  o f  - P r o v i s i o n  of  p o s s i b l y  
Genera l  f u l l  and equa l  oppor- 
Manager, t u n i t y  employment; 
I n t e r e s t e d  - P r o v i s i o n  o f  manpower 
O f f i c e s  f o r  own p r o j e c t s  
and Div i -  
s i o n s  

k DEP, FF&WD Ensur ing  maximum env i r -  
onmental  s t a b i l i t y  
w i t h i n  t h e  framework 
o f  a c t u a l  l e g i s l a t i o n  

- Prov id ing  r e c r e a t i o n  - Other  b u s i n e s s  
b u s i n e s s  b a s i s  p r o j e c t i o n s ;  

- I n t e r e s t e d  u n i t s '  
recommendations 

P r e s e r v a t i o n  o f  t h e  - Bus iness  and urban - Type o f  use-- 
s p e c i a l l y  v a l u a b l e  growth/ i n d u s t r y ,  mapping, t ime  
n a t u r a l  a r e a s  w i t h  s e r v l c e ,  hous ing ,  t r e n d s ;  
due r e c o g n i t i o n  o f  e t c .  ; - Land c h a r a c t e r i s -  
u rban and b u s i n e s s  - C h a r a c t e r i s t i c s  t i c s  
u s e  o f  l and  r and l and  u s e  

su rveys  

General--same a s  f o r  - O f f i c e s  and D i vs . '  - Mul t i yea r  manpower 
( a )  , wi th  a d d i t i o n  summary p lann ing  and f i n a n c i a l  p l a n  
o f  f i n a n c i a l ,  t ime documents and l o c a t i o n ;  
and s p e c i f i c  l e g a l  long-range recom- - F i n a n c i a l ,  man- 
c o n s i d e r a t i o n s  mendat ions i n  any power, l o c a t i o n  

f  o m ;  e t  a l .  
- Bus iness  c o n t r a c t  

and o t h e r  app l i ca -  
t i o n s  

- Prov id ing  good s t a f f  - P r o j e c t  p l a n s  o f  As prov ided by i n d i -  
f o r  t h e  TVA p r o j e c t s ;  TVA o r g a n i z a t i o n s ;  v i d u a l  s p e c i f i c  

- Good r e l a t i o n s  w i t h  - Bus iness  c o n t r a c t s  documents 
p r i v a t e  bus iness ;  and o t h e r  app l i ca -  

- Promoting f u t u r e  t i o n s ;  
b u s i n e s s  development - I ndus t r y  and s e r -  
w i t h  a  view t o  f u l l  v i c e  growth f o re -  
employment c a s t s  

P r e s e r v a t i o n  o f  t h e  Assessment o f  env i r -  Types o f  was tes  and 
q u a l i t y  o f  a i r ,  water  onmental  impact  f o r  t r ea tmen t  
and n a t u r a l  a r e a s ,  each new p r o j e c t  
w i t h  due r e c o g n i t i o n  o f  o f t e n  w i t h  more e lab-  
i n d u s t r i a l  growth re -  o r a t e  a n a l y s e s  
qu i rements  



-- 
Decision- Assumptions 

Symbol Objectives 
Qualitative Quantitative Breakdown 

I I 
1 Office of Minimizing the bad Same as above 

General mutual impacts of 
Manager various uses 

Same as above speci- As provided by indi- 
fic legal and other vidual specific 
matters implied by documents 
certain undertakings 

m Staffs of Ensuring effective op- Accomplishment of the Prices, contractors, Sectoral, temporal 
the Office eration of the organi- other goals with less plans of the TVA territorial 
of General zation expense possible organizations 
Manager 

n Personnel Provision of skilled Same as above and the Applications, needs, According to person- 
and other manpower and its pro- enhancement of manpower personal data nel and other staff' 
General per instruction and development of the requirements 
Manager care region 
lower level 
off ices 

*This table contains a verbal and general description of Decision blocks, which at present or in the future 
will interact with some specific Calculation blocks. Most of the blocks are presented in Appendix 3 and 
some MM&CA will be shown in the description of future socioeconomic planning system envisaged by NDRS. 

Concerning the relation to the TVA formal planning system, the table contains only a few remarks on the 
nature of the relationship. This is mostly due to the great dispersion of the formal Calculation blocks, 
their actual underdevelopment, and (in this particular connection) their long-range character, as opposed 
to most of the TVA operations. 

Some already existing or developed MMaCA that fit into above framework of the systems are shown in Figure 
3.5 along with their position in the system and existing or possible connections. 



National Socioeconomic 
Trends 

Wharton Econometric Mod: 

I 
I 

US Agricul- I 
I 

tural Model 
h 

Regional Population1 QI:~ Labor Force Model 

I 4 I I data flow 

Power Demand 
Forecasting 

RegionaL2::yment 

/ / 

Plant 
Location 

1 p~::<;/'' 
data flow 

County Allocation Model 
I 

Power Generation 
Expansion 

L%:e 
System 

F i g u r e  3 . 7 .  E x i s t i n g  MMECA t h a t  c o u l d  be  used  i n  t h e  
f i e l d  o f  soc ioeconomic  s t r a t e g i c  p l a n n i n g .  

3 . 6  CLASSIFICATION OF SUBSYSTEMS 

T h i s  p a r a g r a p h  is b a s e d  on t h e  d a t a  p r o v i d e d  i n  Appendix 3 .  
I t  i s  e v i d e n t  f r om t h i s  t a b l e  t h a t  t h e  number o f  w e l l  d e f i n e d  
m a n a g e r i a l  d e c i s i o n - m a k i n g  s u b s y s t e m s  u s i n g  t h e  C a l c u l a t i o n  b l o c k s  
o f  W4ECA a s  i n s t r u m e n t s  f o r  v e r i f y i n g  a l t e r n a t i v e s ,  o r  a s  in fo rma-  
t i o n a l  back-ups on  a  r e g u l a r  b a s i s ,  i s  v e r y  s m a l l .  I t  s h o u l d  a l s o  
be  n o t e d  a t  t h i s  p o i n t  t h a t  t h e  r e a l  s t r e n g t h  o f  c o n n e c t i o n s  among 
MMQCA shown i n  Appendix 3 v a r i e s  g r e a t l y  a c c o r d i n g  t o  3 g i v e n  
c a s e .  Only some c a n  be  r e f e r r e d  t o  a s  f u l l y  f u n c t i o n i n g  i n fo rma-  
t i o n  o r  d e c i s i o n  f l o w  c h a n n e l s .  

T a b l e  3.11  summar i zes  t h e  i d e n t i f i a b l e  s u b s y s t e m s  wh ich  a r e  
o f  i n t e r e s t  f o r  u s .  T o g e t h e r  w i t h  e a c h  s u b s y s t e m  t h e r e  i s  a  s h o r t  
e v a l u a t i o n  o f  t h e  u s e  o f  MMECA a n d  t h e  p o s s i b i l i t y  o f  i d e n t i f y i n g  
an  a p p r o p r i a t e  SDC. 



Table 3.11. Subsystems and characteristics. 

Socioeconomic 
long-range 
planning 

Power system 
planning and 
operations 

l~ater discharge 
control 

Fertilizer 
production 
planning and 

Agricultural 
planning 

Design and 
construction 

Environmental 
monitoring 

Characteristics 

New MM&CA developed, never used for decision-making pur- 
poses. A plan for developing a comprehensive planning 
system was prepared. 

A considerable number of MM&CA, many of them used, provide 
appropriate information for Office or division staff. 
Feeble traces of systematic, even informal, step-by-step 
use. Preliminary program for constructing a long-range 
comprehensive planning system is underway. 

Operation-oriented procedure carried out by the Office of 
Power and WCP (Water Control Planning), with the aim of 
a coordinated water flow control for multipurpose use. A 
number of MM&CA are used and well placed in the overall 
procedure. 

A set of market-oriented MM&CA was greatly sponsored from 
outside and is now mostly used for outside purposes (ser- 
vice, demonstration). The same applies partly to opera- 
tional applications. 

A wide gap exists between two large-scale agricultural 
models, rarely used and hard to handle, and two individual- 
farm-level management-aiding applications. No use for 
organizational decision making. 

A well-developed, highly automated system with major 
(planning) decisions taken externally. Some operational 
decisions are made within the framework of CPM package use. 
Almost all MM&CA purchased or subscribed to. 

Consists of many separate MM&CA, used partly for demonstra- 
tion or general outside purposes, partly for operational 
purposes and partly for planning. All three different uses 
take place in different organizations (FF&WD, DEP, and WCP 
respectively); there are no evident links between these 
activities. The main and most prospective effort, however, 
takes place within the framework of the land analysis sys- 
tem of FF&WD. 

There are new major MMECA in the planning stage, one in the 
Office of Power Planning System, one in the NDRS Planning System. 
A number of MMECA are used or planned by the Division of Finance, 
but there is no indication of how they could form a consistent SDC. 

3 . 6 . 1  Socioeconomic Planning Subsystem: A Development Program 

As was stated before there is no actual working regional 
socioeconomic SDC for planning purposes. Hence, the general 
pattern for a future system as envisaged by the NDRS Division will 
be shown in this subsection. 



C a l c u l a t i o n  b l o c k s  and D e c i s i o n  b l o c k s  ( two o f  wh ich,  i . e . ,  
a  and b ,  have a l r e a d y  been d e s c r i b e d  i n  T a b l e  3 .10)  t h a t  can  
p o t e n t i a l l y  u s e  o r  c o o r d i n a t e  a d e q u a t e  c a l c u l a t i o n s  a r e  shown i n  
F i g u r e  3.8. Three o u t  o f  e i g h t  modules have been deve loped s o  
f a r ,  b u t  t h e i r  u s e  i s  r e s t r i c t e d  t o  mere a n a l y s i s  and h a s  no e v i -  
d e n t  i n f l u e n c e  on d e c i s i o n  making. The n a t i o n a l  soc ioeconomic  
t r e n d s  b lock  h a s  been shown o n l y  t o  i n d i c a t e  i t s  p l a c e  w i t h i n  t h e  
sys tem.  The sys tem,  however, is meant t o  b e  connec ted  t o  t h e  
n a t i o n a l  t r e n d s  model i n  a s  much a s  it i s  now b e i n g  t e s t e d  f o r  
i t s  u s e f u l n e s s  i n  t h e  I n t e g r a t e d  Power P l a n n i n g  Plodel i n  t h e  
Reg iona l  Market F o r e c a s t  module. 

3.6.2 A c t u a l  Power P l a n n i n g  System 

T h i s  sys tem is  composed o f  a  set o f  i n t e r n a l  dec is ion-mak ing 
( i n t e r n a l  O f f i c e  o r  even i n t e r n a l  d i v i s i o n )  p r o c e d u r e s  and c a l -  
c u l a t i o n  a l g o r i t h m s .  The d i v i s i o n s ,  which mos t l y  p a r t i c i p a t e  i n  
t h e  p a r t  o f  t h e  p l a n n i n g  sys tem p r e s e n t e d  h e r e ,  a r e :  Power Resource 
P l a n n i n g ,  T ransmiss ion  P l a n n i n g  and E n g i n e e r i n g ,  Power Market ing 
and Power System O p e r a t i o n s  (on t h e  o p e r a t i o n a l  l e v e l ) .  The s t r u c -  
t u r e  o f  t h e  sys tem,  a l o n g  w i t h  t h e  names o f  C a l c u l a t i o n  b l o c k s  and 
t h e i r  symbols i s  g i v e n  i n  F i g u r e  3 .9 .  

I n  t h e  f o l l o w i n g  d e s c r i p t i o n s  o f  Dec is ion  b l o c k s ,  t h e  d e c i s i o n -  
making body w i l l  n o t  be s p e c i f i e d .  D e c i s i o n s  t h a t  a r e  recommenda- 
t i o n s  t o  h i g h e r  management f o r  f u t u r e  development a r e  fo rmu la ted  
w i t h i n  t h e  b ranches  and d i v i s i o n s .  (These a r e  v e r y  common, b u t  
o u t s i d e  t h e  scope  o f  t h e  fo rma l  TVA p l a n n i n g  s y s t e m . )  D e c i s i o n s  
t h a t  a r e  a p p r o v a l s  f o r  development programs a r e  g e n e r a l l y  made i n  
t h e  O f f i c e  o f  t h e  Genera l  Manager and t h e  Board o f  D i r e c t o r s .  The 
f o r e c a s t s  c o n s t i t u t e  t h e  main i n t e g r a t i n g  f a c t o r  i n  t h e  sys tem p re -  
s e n t e d .  They a r e  c a r r i e d  o u t  i n  t h e  Power Market ing D i v i s i o n .  

Dec is ion-  
Making C h a r a c t e r i s t i c s  
Block 

w The changes i n  l o a d  f o r e c a s t s - - p r o v i d e d  w i t h  customer  
t y p e  (hous ing ,  i n d u s t r y ,  s e r v i c e ,  e t c . ,  magni tude)  and 
l o c a t i o n  breakdown--are ana lyzed  i n  o r d e r  t o  f i n d  pos- 
s i b l e  d i r e c t i o n s  o f  development.  Genera t ion  sys tem 
expans ion  programs c a n  be run t o  check s p e c i f i c  add i -  
t i o n s ,  o r  t h e  o v e r a l l  sys tem.  The p o s s i b i l i t y  o f  pur -  
c h a s i n g  t h e  power needed i s  a l s o  t a k e n  i n t o  c o n s i d e r a -  
t i o n .  

T h i s  d e c i s i o n  c o n c e r n s  t h e  e v a l u a t i o n  o f  t e m p e r a t u r e  
s e n s i t i v i t y  o f  power l o a d s  ( h e a t i n g ,  a i r  c o n d i t i o n i n g ,  
e t c . )  a s  p rov ided  by t h e  Market  A n a l y s i s  b ranch .  The 
d e c i s i o n  is  made i n  t h e  Power Supply P l a n n i n g  branch.  

The l o c a t i o n s  and magni tudes o f  new p l a n t s  o r  u n i t s  
proposed a s  a  r e s u l t  o f  g e n e r a t i o n  expans ion ,  p r o j e c t i n g  
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Decision- 
Making 
Block 

Characteristics 

- - - - 

much influence on the transmission network planning 
procedure. Adequate decisions are made mainly in 
the Transmission System Planning branch on the basis 
of alternate sites. 

This decision, made in the Transmission System Plan- 
ning branch concerns not only the additions to the 
existing transmission network to ensure the stability 
and reliability of operations, but also leads to 
determination of a least-cost combination of trans- 
mission responsibilities between the TVA and distri- 
butors. 

As the reliability analysis module will be incorporated 
in the generation system expansion module in the near 
future, this decision will also be incorporated in 
m. Presently, it provides for establishing the right 
reliability conditions and verification of appropriate 
additions proposed. 

In cooperation with OEDC the Power Supply Planning 
branch determines cost assumptions for planned facili- 
ties and obtains verification from OEDC of cost esti- 
mates. This part of the system will be automated, 
according to Integrated Power Planning Model proposi- 
tions. At present the extent of this MM&CA use is not 
known. 

Cost and revenue implications greatly influence the 
final choice of one or more alternative sites, magni- 
tudes, and types of additions, to the generation sys- 
tem as well as to the transmission network. Appro- 
priate decisions are made within interested branches. 

u On the basis of known generation projections the reve- 
nue forecasts made for financial purposes (Financial 
Planning staff) are evaluated and validated. 

3.6.3 Water Discharge and Hydrogeneration Scheduling Subsystem 

This system is one of the best organized, structured, and 
equipped with MM&CA tools in the TVA. It already exists in the 
form presented in Figure 3.10. At present it is undergoing modi- 
fications, as mentioned in the description of Mfl&CA development 
in the Office of Power, section 3.4, and in the future it may 
change its character considerably. This second change will be 
due to the fact that the actual system is a result of constant 
cooperation or bargaining between at least two organizations 
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Figure 3.9. Part of the power planning instrumental decision- 
making system: existing expansion evaluation. 

inside the TVA: River Control branch of the WCP (left part of 
the figure) and Power Systems Operations Division in the Office 
of Power (right part of the figure). At particular moments even 
more participants make decisions regarding the shape of discharge 
operations, as will be seen from the Decision blocks characteris- 
tics). In the WCP Division, research and testing work is being 
carried out that will lead to the establishment of a complex multi- 
objective optimizing discharge scheduling system (P::~). At the 

moment, tests are being performed for the programs that use the 
dynamic programing methodology and two objective functions: flood 
cost function and hydrogeneration cost function. This effort, 
however, is not likely to give satisfactory results in the near 
future, because of the number, informality and fuzziness of objec- 
tives and of means available for their fulfillment. 

The description of Decision blocks which follows has been 
shortened because many decisions are taken on a routine basis and 
are alike. 
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Decision- 
Making 
Block 

Characteristics 

a Decision made in the Power System Operations Division 
consists of matching the operating guide curves, known 
weather conditions, and the operation conditions of 
power plants, in order to see whether modifications 
should be made to rule curves, or how they should be 
used in following months. 

A set of decisions made at the annual reservoir opera- 
tions meeting, where all interested participants meet 
to present their needs. As a result, a schedule of 
special operations for next year is prepared. 

On the basis of the rule curves, load forecasts and 
reservoir levels, an economic dispatch system is run, 
requiring additional assumptions as to reservoir opera- 
tions B purchase or sale of power to neighboring com- 
panies, etc. 

Results of the scheduling must be evaluated from the 
point of view of guide curves and other basic require- 
ments, before they are manually routed. 

Inflow forecasts from uncontrolled drainage basins to 
system reservoirs may indicate an emergency situation, 
or the possibility of returning to normal operations. 
Sometimes it is needed to forecast the inflows between 
the routine forecastings. 

Special forecasts may require additional routing for 
future situations, but usually their results are evi- 
dent enough to cause adequate action. 

Eventual changes in the schedule proposed by Power 
Systems Operations (PSO) Division may be caused by too 
great an error of operation in relation to operating 
guide curves or any other emergency situation. These 
changes are immediately communicated by the River Con- 
trol branch to the PSO Division. 

These decisions are taken by operators in the gener- 
atinq units in view of received general instructions, 
actual situation and the schedule. 

.- .. -- - - - - - - - - - - . - - - 

Figure 3.11 presents a sketch of subsystems in the overall system, 
as presented in Figure 3.5. The contours of subsystems account 
only for overlappings and not for the soundness of the connections. 



a. socioeconomic planning system 
b. integrated power planning system 
c. water release planning system 
d. power generation scheduling 
e. land use monitoring system 

Figure 3 . 1 1 .  Some of the existing and projected systems 
in the hypothetical general planning system 
structure (see Figure 3 . 5 )  . 

3.7 GENERAL PATTERN OF MMECA USE IN THE TVA PLANNING AND 
DECISION-MAKING PROCESSES 

The general analysis of the present state of development 
and of the plans for the future in this section is based on the 
inventory of MMECA provided in Appendix 3, the statistical survey 
made on the basis of this inventory (section 3 . 3 ) ,  and the analysis 
of MMECA embedded in decision-making activities in various fields 
and on various organizational levels (section 3.6). This analysis 
was formulated in a general manner to enable a comparison between 
the TVA and other organizations to be made. 



We shall begin with an analysis of the correlations between 
goals, structure, management structure, horizontal information 
flow, and MM&CA systems use. 

3 . 7 . 1  The Impact of Organizational Characteristics of the TVA 
on MM&CA Use and Development 

3.7.1.1 Decentralization 

This very important feature of the TVA organizational struc- 
ture is the result of the early stages of the TVA's evolution. 
From the very beginning the main objectives were subdivided into 
sets of goals. This breakdown stemmed from a recognition of the 
need to vary mechanisms in order to realize the primary objectives 
under given regional conditions. Not only specific areas of eco- 
nomic and social life were considered in the effort to enhance the 
overall socioeconomic growth of the TVA region, but also the mech- 
anisms of TVA action in these areas had to vary greatly, according 
to existing administrative, legal, and other regulations. The 
TVA organizational structure and behavior was a straightforward 
consequence of this situation. According to the classification 
of the secondary goals, organizational units were designed and 
created, and were assigned operational possibilities and authority 
fitting into the general administrative framework. 

The relative isolation of organizational units and the wide 
variety of their operational mechanisms led to greater effort being 
made to coordinate separate activities. However, these did not 
prove very satisfactory. This evaluation especially applies to 
the top managerial measures taken during the course of the TVA's 
history. In day-to-day operations there are many objects of activ- 
ity that are common to some units, and in these cases coordinated 
action must take place, the coordination being maintained on a 
relatively low managerial level. Such a situation occurs when the 
necessity for common or coordinated action is obvious (e.g., water 
discharge scheduling for hydrogeneration and other purposes, or 
the construction of new facilities, such as power plant). But 
when the object of potential common interest becomes greater, or 
more ill-defined, and exceeds the scope of responsibility or capa- 
bility of a specific branch or division--e.g., the present state 
of environment--then coordination would not occur (monitoring). 
We are referring here, to coordination with respect to MM&CA use 
and development. There are some coordination instruments, such 
as the Situation Assessment mechanism or periodic TVA-wide meetings 
with the General Manager, but these do not really clarify W & C A  
policy. For example, the chief of CSB is not present at the 
meetings with the General Manager. 

In the case of environmental monitoring, except for the for- 
mal procedures of the environmental impact assessment and the 
like, there is not center that could direct comprehensive action, 
uniting present division efforts and capabilities for the purpose 
of creating a system of environment monitoring worthy of its name. 
A core of this system could be provided by the survey and MM&CA 



mapping m a i n t a i n e d  and u p d a t e d  i n  t h e  FF&WD. The p l a n n e d  re- 
g i o n a l  b l o c k s  c o u l d  be  i n c o r p o r a t e d  (and t h e  f i r s t  s t e p  i n  t h i s  
d i r e c t i o n  is a l r e a d y  p l a n n e d  i n  t h e  FFEWD). A t  t h e  same t i m e ,  
however ,  many o t h e r  o r g a n i z a t i o n a l  u n i t s  p l a n  t o  d e v e l o p ,  o r  a r e  
e v e n  now d e v e l o p i n g ,  IrlM&CA t h a t  a r e  p a r t i c u l a r l y  o r i e n t e d  t o w a r d s  
e n v i r o n m e n t a l  impac t  e v a l u a t i o n  and  c o s t i n g .  

The f i r s t  f e a t u r e  o f  t h e  TVA t h a t  h a s  a n  i m p o r t a n t  i n f l u e n c e  
on  t h e  MMtCA embedding is d e c i s i o n  mak ing ,  f o l l o w e d  by d e c e n t r a l -  
i z a t i o n .  Each u n i t  t e n d s  t o  be  o r i e n t e d  t o w a r d s  i t s  own set o f  
o b j e c t s ,  ( a n d  o b j e c t i v e s )  and  t o  d e v e l o p  i n s t r u m e n t s  and m e a s u r e s  
f o r  a c h i e v i n g  a  s a t i s f a c t o r y  d e g r e e  o f  e f f i c i e n c y .  T h i s  s t a t e -  
ment  a l s o  a p p l i e s  t o  t h e  deve lopmen t  and u s e  o f  MM&CA. 

3 . 7 . 1 . 2  Mixed P r o f i t  and  N o n p r o f i t  O r i e n t a t i o n  

A s  a  f e d e r a l  government  c o r p o r a t i o n ,  t h e  TVA was t o  b e  non- 
p r o f i t a b l e  i n  i ts  own a c t i v i t i e s ,  b u t  b e n e f i c i a l  t o  t h e  p o p u l a t i o n  
and b u s i n e s s e s  o f  t h e  r e g i o n .  F o r  2 5  y e a r s  it r e l i e d  e x c l u s i v e l y  
on  f e d e r a l  a p p r o p r i a t i o n s .  A f t e r  t h i s  p e r i o d  p a r t  o f  t h e  o r g a n i -  
z a t i o n  t o o k  on  b u s i n e s s l i k e  p r i n c i p l e s  o f  o p e r a t i o n .  Most u n i t s  
o f  t h e  TVA w e r e ,  and  s t i l l  a r e ,  ach ievemen t -  r a t h e r  t h a n  p r o f i t -  
o r i e n t e d .  The main c r i t e r i o n  o f  t h e i r  own e f f i c i e n c y  i s  n o t  t h e  
most  "economic"  b e h a v i o r ,  b u t  t h e  a t t a i n m e n t  o f  s p e c i a l ,  o u t s t a n d -  
i n g  g o a l s .  

Many u n i t s  o f  t h e  TVA, b e c a u s e  o f  t h e i r  s p e c i f i c  embedding 
i n  t h e  r e g i o n a l  s o c i a l  a n d  economic  s t r u c t u r e ,  o r  t h e i r  n a t i o n a l  
p o s i t i o n  ( e . g . ,  OACD, i n  t h e  f e r t i l i z e r  p romo t i on  f i e l d ) ,  d o  n o t  
c r e a t e  t h e i r  own g o a l s  t o  t h e  same e x t e n t  a s  o t h e r s ,  b u t  t e n d  t o  
b e  r e s p o n s i v e  t o  t h e  demand e x i s t i n g  i n  t h e i r  f i e l d .  Somet imes 
t h e y  e v e n  p l a y  t h e  r o l e  o f  a  s p e c i a l i z e d  n a t i o n a l  i n s t i t u t i o n ,  
p r o v i d i n g  s e r v i c e s  f o r  o t h e r  f e d e r a l  i n s t i t u t i o n s ,  o r ,  f r e e  o f  
c h a r g e ,  f o r  p r i v a t e  b u s i n e s s .  T h i s  n o n p r o f i t  o r i e n t a t i o n  p r o v o k e s  
less s t r i c t  s e l f - c o n t r o l  i n  h o m e o s t a t i c  a c t i o n s ,  b u t  t h e  r e q u i r e -  
ment  t o  a t t a i n  s p e c t a c u l a r  e f f e c t s  makes it n e c e s s a r y  t o  employ 
s k i l l f u l  and  w e l l - p r o v e n  s t a f f ,  e s p e c i a l l y  i n  t h e  l i n e  economic  
and  e n g i n e e r i n g  u n i t s ,  a s  w e l l  a s  i n  t h e  t o p  management. 

The d e s c r i p t i o n  o f  t h e  f i n a n c i a l  and  c r i t e r i a  s i d e s  o f  TVA 
o p e r a t i o n s  a l l o w s  u s  t o  a p p l y  S. B e e r ' s  e v a l u a t i o n  o f  t h e  homeo- 
s t a t i c  f u n c t i o n s '  p e r f o r m a n c e  i n s i d e  t h e  TVA. T h i s  e v a l u a t i o n ,  
b a s e d  on  t h e  v i a b l e  s y s t e m  model  a p p r o a c h ,  s t a t e s  t h a t  t h e r e  
c o u l d  b e  a n  i m p o r t a n t  d e t e r i o r a t i o n  o f  h o m e o s t a t i c  f u n c t i o n  i n  
t h e  TVA, l e a d i n g  t o  t h e  b e h a v i o r  known a s  t h e  " d e c e r e b r a t e  c a t "  
s t a t e ,  when a n  o r g a n i s m ,  i f  i t is f e d ,  i s  c a p a b l e  o f  s u r v i v i n g  
b u t  n o t h i n g  more. I t  was n o t  s t a t e d  i n  t h e  B e e r  e v a l u a t i o n  [ 2 ]  
w h e t h e r  s u c h  a n  o r g a n i s m  may s t i l l  b e  a n  e f f e c t i v e  o n e ,  i n  t h e  
s e n s e  t h a t  i t  p r o d u c e s  a n  i m p o r t a n t  o u t p u t .  The d e c e r e b r a t e  
o r g a n i s m  may b e  a  p a r t  o f  a  l a r g e r  c e r e b r a t e  o r g a n i s m ,  and  n o t  
i t s e l f  c o n s t i t u t e  a  s e c o n d  l e v e l  o f  r e c u r s i o n .  T h i s  seems t o  be  
t h e  c a s e  o f  t h e  TVA. I t  is p a r t i a l l y  e x t e r n a l l y  f e d  by a p p r o -  
p r i a t i o n s  and  is v e r y  e f f e c t i v e ,  n o t  i n  t h e  s e n s e  o f  " v i a b l e -  
sys tem"  b e h a v i o r ,  b u t  i n  t h e  s e n s e  o f  s p e c i a l ,  o u t s t a n d i n g  



results--a social and economic benefit of the region--reported 
to higher authorities representing a greater "viable" organism. 
At this point, the evidence cited above can be completed with 
the remark that only one of the essential organizational units 
of the TVA is really planning its operations and forecasting 
future conditions and opportunities--the only one that is oriented 
towards the measurable benefit--the Office of Power. A number of 
MM&CA instruments are being used for planning and forecasting its 
operations. 

The second feature of the TVA that has its influence on MMECA 
use and development is the emphasis placed on "productive" output 
activities connected with the work of economic and engineering 
line-staff and more practical and short-term planning approach, 
as opposed to self-control, self-preservation and development 
activities, connected with the managerial control, long-range 
planning and strategic approach. 

3.7.1.3 Management's Attitude 

The inception conditions of an organization, which to a 
great extent determine its structure and future behavior, also 
determine the choice of top management. The way in which the 
managerial functions are performed, and the skills and background 
of the managerial staff, tend to have a very stable character. 
Throughout the history of the TVA, two previously mentioned fea- 
tures of the organization have remained unchanged. Promotion is 
not granted for aggressiveness, dynamism, risk-taking or innova- 
tions but rather for stability, experience, sound knowledge of 
the region, the field and the organization (recalling the civil 
service profile but with more freedom of operations). These facts, 
as well as the educational background of the present TVA middle 
management, formed before computers were recognized as important 
to management and engineering, imply that the development of more 
modern decision-making aids and information bases will probably 
not be promoted from the managerial level, and that prospective 
changes will rather have an inverted character (see section 3.3). 

3 u i n e e r i n g  Approach - 

The currently prevailing practice in the TVA today is an 
"engineering" approach (Figure 3.12) . The general rule governing 
the recognition of MMECA as tools, and of their implementation 
in the framework of an engineering approach can be seen in the 
Office of Power example. At the time of the first computer lease, 
the nature of decision making in generation scheduling passed 
from the non-qualifiable, decision maker dependent stage to a 
fully algorithmic procedure. The cost of the decision (which was 
computed afterwards) increased greatly. As the complexity of 
operations and their cost increase with time, a certain moment 
arrives when it becomes impossible to control or monitor the pro- 
cess without computer facilities. 
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Figure 3.12. A simplified illustration of logical sequence 
leading to the "engineering approach" to 
MMtCA development and use. 

One of the most characteristic features here is the use of 
MMtCA methods--even for purely analytical purposes--which are 
proven, widely used and reliable. Many of the MMtCA that could 
easily be developed in the TVA by its experienced staff are sub- 
scribed to or purchased from outside sources. This can partly 
be attributed to inadequate coordination, and partly to an unwil- 
lingness to use non-verified, noncommercial tools. In addition, 
the TVA is accustomed to obtaining this necessary service from 
renowned and long-established firms. This approach, together with 
particular usage and development of the MMtCA, can be an obstacle 
to the modernization of the instrument and information base in 
decision making, especially under conditions of inverted evolution. 

Another good example of the engineering approach to MMtCA 
can be provided by OEDC, where many programs and systems. often 



of external origin, are used for design, data handling and other 
engineering operational purposes. On the other hand, the same 
Office is introducing new, higher level techniques for controlling 
and coordinating such elementary operations: Design Control and 

Monitoring System (p1f9) or DED Document Control System (T::~~). 

Another step forward was made with the implementation of the Pro- 
ject Control System (PCS) package. 

A further example, can be given--the Intermittent Stack Gas 
Control System of DEP. This system, which was elaborated in a 
division having no field of direct operation, is an example of a 
very skillful application developed in isolation, with no prospec- 
tive managerial implications*. We must also mention here that 
the engineering approach, and hence the operational use with which 
it is most often connected, changes character dramatically accord- 
ing to variability of principles of the operations of different 
units. Therefore, besides the productive and service-oriented 
uses of MM&CA, there is a wide range of demonstration-oriented 
computer applications in those areas where the influence of the 
TVA is constrained (such, first of all, are the MM&CA uses in agri- 
cultural and chemical domains). 

It should be noted that almost all operational MMQCA listed 
in Appendix 3 are clearly if not always exclusively assigned to 
operations. There are other uses for the models, such as analysis, 
forecasting and planning. These often refer to more sophisticated 
managerial applications, which almost always confound each other, 
thus giving an average of 2.1 "uses" per MMQCA. This is a con- 
sequence not only of the fuzzy use of nonoperational MMQCA, but 
also of the lack of a proper organizational place for them, at a 
time when they are increasingly required in many fields. 

3.7.2.1 Plans and Policies for the Future 

The spontaneous process of creation and purchase of instru- 
mental MMQCA has now reached the point of design and execution 
of integrated systems, which influences managerial decisions. We 
shall take a closer look at this upward process from the examples 
provided in section 3.6. 

Of the two subsystems of Decisions and Calculations, one is 
fully operations-oriented and the second is a planning system 
unique to the TVA. The water release scheduling SDC was the first 
in the TVA to contain a fully operational MM&CA--an economic power 
dispatching system (~$!7)--which is now being reviewed for inte- 

L I  

gration purposes (new closed-loop ~ 6 1 7 ) ~  and an integrated multi- 
t 1 

purpose system (P::~). This system contains a full flow of 

*This procedure was finally adopted as a TVA-wide approach, but 
recently had to be dropped because of changes in federal envir- 
onmental legislation. 



decisions and information concerning water release scheduling. 
When considering the power planning system it becomes evident 
that the connections are far more loose. The calculated results 
are much less used and the integrating effort is now in the pre- 
liminary drafting stage (see Figure 3.8). This shows us the 
timetable of modernization for decision-making instruments. 
Another example (see section 3.6) can be provided by OEDC uses. 
A number of design and other engineering MMECA instruments replac 

ing slide-rules, numerical tables, etc., are now followed by T~' 
iqt 1 

monitoring systems, and on the next level by ~ ! z ~ ~  scheduling 

and analysis systems that are already having certain impacts on 
decision making, but still at an operational level. 

The turning point in the policy towards MMECA development 
and use has now been reached. This is recognized by the fact that 
most offices and independent divisions, as well as some inter- 
Office divisions, have special units for the development and coor- 
dination of MMECA design and implementation. The Computer Appli- 
cation section and the Systems Planning and Development Staff 
section (Figure 3.13) did not exist before the summer of 1974. 
Many of the special units consist of one person who previously 
worked in another unit. The Systems Planning and Development Staff 
has responsibility for the development of the systems for aid to 
coordination with other projects in the same field, and for com- 
prehensive, long-range systems that may prove to be of great util- 
ity for the management. 

We shall begin our short overview of the integrating efforts 
of the various departments of the TVA with the Office of Power. 
In secti0n~3.4 we reproduced the block-diagram of the preliminary 
draft of the future Integrated Power Planning Model. This system 
is worth mentioning, not only because it is the first all-Office 
program in the TVA (perhaps together with the Regional Planning 
System of NDRS) but also because it integrates other organization 
efforts and is extended to include general national socioeconomic 
trends. It also tends to unify the assumptions that are made 
separately for different models. 

The Water Management integrating effort (P::~) is the classic 
inverted case. It does not aim at long-range p6iicy determination, 
but at the operational integration of water control. This must 
involve other groups such as the Office of Power, NDRS of DEP, 
because the system is likely to contain objective functions for 
all water system control objectives. No visible support from other 
sides had been given to this program, which is now in development/ 
test stage. For example, no information on Water-Power weather 
forecast data collection cooperation has been provided. 

The third svstem to be mentioned is the Reqional Socioeco- 
2 1 4 1 

nomic Planning System of NDRS (Oatl, L?itl, D::~, D:ll, Ditl, and 

D:F1). Even if this does not prove fully satisfactory in providing 

general guidelines for overall TVA policies (because of the number 
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of unquantifiable assumptions), it may be most effective in gen- 
erating regional projections for more specific applications, such 
as transportation and water supply, or--as is presently planned-- 
a number of power forecasts, each requiring projections of re- 
gional or even national trends of specific indices. 

In FFEWD Division there exist a certain number of mapping 
applications for land use and forest monitoring, which may con- 
stitute a basis for more future-oriented and comprehensive sys- 
tems. This potential has already been exploited to a certain 
degree--some advisory and other procedures have been built around 
the central applications ( E Z ? ~  on the basis of E?:~), and some 

C I L I 

further development is envisaged. However, neither in the FFEWD, 
plans, nor in those of NDRS is there an explicit statement on the 
mechanism of cooperation in the field of land use and allocation. 
The same applies to the potential for cooperation between FFEWD 
and DEP on environmental impact assessment analysis. 

So we can see that a number of efforts are being carried out 
in the direction of integrated and management-oriented systems, 
and that these are firmly based on operational experiences. How- 
ever, at the same time the MMECA developed from operational experi- 
ence still suffer from some cooperation gaps, which could be filled 
with complementary managerial coordination efforts. 

3.7.3 Management/MMECA Interface 

As can be concluded from the considerations presented previ- 
ously, until recently the TVA was not suffering from an overabund- 
ance of managerial input to the modernization and updating of the 
instrumental and informational bases of decision making and plan- 
ning. The particularization of goals, units, operations and 
measures has led on the one hand to difficulties in introducing 
a coordinated effort, and on the other to the creation of specific 
instruments and tools for planning and decision making in specific 
organizational units. These tools were developed with little 
knowledge on the part of management and in isolation from other 
units. Even now, when discussing the program for the Integrated 
Power Planning Model, the necessity of coordinating all the plan- 
ning and forecasting efforts, or at least ensuring the provision 
of information on these efforts, throughout the Office of Power 
is stressed. The inverted process is once again in operation. 

As previously stated (section 3.4) it was in the Office of 
Power that the first instrumental, operational use of automated 
decision-making tools was recognized. The point has now been 
reached where more comprehensive, system-like uses are proposed, 
requiring the coordination of many MMECA efforts. To overcome 
the barriers created by the spontaneous proliferation of narrow 
MMECA uses, special administrative bodies and new mechanisms are 
needed. The problem is to ensure that the phenomenon mentioned 
in section 3.5 does take place. Otherwise, the lack of proper 
coordination and unification of assumptions and principles will 
lower the efficiency of the operations. There have been some 
minor consequences of MMECA uses as in the Process Control System 



package case of power generation scheduling. We shall return 
to these later. 

We have reached the conclusion that in the closed-loop sys- 
tem of interactions between management and MMECA uses and staff, 
connections were so weak that they lacked any significant influence 
on either side. 

In relation to this case of partitioned organizations and 
isolated MMECA uses in decision making, it is interesting to make 
a verification of the systems-connectivity features, where the 
connectivity is understood in the Ashby-Gardner sense. The connec- 
tivity indices for both existing and planned MMECA are very low. 
According to Ashby and Gardner's hypothesis, partially proven by 
the experiences of R. Curnow [31, this level of connectivity en- 
sures that the system remains stable by itself; it therefore does 
not need any external managerial action. On the other hand, the 
organization in which this "system" is embedded forms a real sys- 
tem in itself, which needs certain organizational measures in 
order to remain stable. There is, then, at least a two-order 
difference between the complexity of two systems. 

There are two types of MMECA that can have a more important 
influence on management, and also may require more direct mana- 
gerial input. The first is the strategy and coordination type. 
This class of activities, although similar to the operational 
one, has a deeper influence on decision making at both line and 
managerial levels, and can lead to a reshaping of the organiza- 
tional structure and behavior, particularly when long-range con- 
siderations are taken into account. Such long-range planning has 
until now been used only in the Office of Power (transmission net- 
work, generation additions, power demand), but its connections 
with actual TVA planning systems are so loose that it has very 
few managerial implications. 

The second type is related to more functional, housekeeping 
activities, such as financing or personnel. The specific MMECA 
uses in this area rarely have an important direct influence on 
managerial decision-making processes. More frequently they serve 
as an informational base rather than as tools for clarifying 
actions. Their very existence and range may cause serious mana- 
gerial changes in longer processes, e.g., more centralization 
(in which systems form the requirement or informational contact 
with central management, thereby permitting central management to 
be quickly informed on matters concerning the whole organization; 
or more formalization stemming from computer-oriented or even 
computer-coded information flow). There are in existence a number 
of MMECA of this type in the TVA, but major development has yet 
to be achieved. 

Combining the data from the statistical survey (section 3.3) 
with the above two types of MMECA uses, we reach the following 
conclusions: 



- The number of strategic-coordinational FlM&CA is lower 
than the number of operational and housekeeping Mlrl&CA 
(an adequate ratio drawn from Table 3.3 is about 0.6, and 
from Table 3.4, as reflected by section and branch divi- 
sion and Office use number relation, it is about 0.5); 

- The MM&CA intended for service and demonstration (outside 
use) are more likely to belong to the strategic-coordina- 
tional type than those used inside the TVA (Table 3.5); 

- The development of strategic-coordinational MM&CA is more 
dynamic than for the other two types (Table 3.3), although 
the statistics may to some extent be misleading because 
of a number of important housekeeping MM&CA that have been 
developed or purchased recently. 

The housekeeping MM&CA (in the statistical analysis these are 
treated together with operational MM&CA because of their similar 
time-span--daily activity) are much less likely to develop as a 
natural consequence of the operational MEI&CA development than the 
strategic-coordinational type. This development must stem from 
a specific recognition of the needs and executive possibilities 
of the functional staff. But, on the other hand, these MM&CA with 
few exceptions tend to have heavy time and manpower requirements 
and are difficult to manage with limited resources, particularly 
in an environment that is not well prepared. This was the case 
of the TVA, and therefore the firm of Cresap, McCormick and Paget, 
which specializes in the analysis and design of management computer 
applications and systems, was asked to provide a report on the 
present MM&CA situation in the TVA, and to prepare recommendations 
on the subject. (It should be noted here that expertise was not 
sought in any scientific institution, but in a well-known commer- 
cial firm. No in-hpuse staff were employed for these purposes.) 

Subsequently, this firm was also asked to design the Materials 
Management System concept of development for the TVA, which is now 
being reviewed. The Cresap, McCormick and Paget proposals included 
the payroll and related applications system, automated vouchering 
system, automated budgeting and control system, and also a manage- 
ment decision system. (Undoubtedly to be identified with a Man- 
agement Information System (MIS) for top management.) Evidently, 
given the inverted development process, such a system would not 
have been envisaged until that time. 

3.7.3.1 New Policy 

The recognition of coordination needs as well as growing 
awareness of the usefulness of MM&CA for managerial purposes re- 
sulted in the creation of two bodies within the Office of the 
General Manager, both devoted to the control and supervision of 
systems development inside the TVA. These two bodies are (Figure 
3.14: Systems and Data Processing Steering Committee, composed 





of management representatives from divisions and Offices, and 
the Systems Technical Advisory Committee, composed of live rep- 
resentatives of Offices and divisions. 

Both bodies communicate directly with the Computing Systems 
Management (CSM) Staff, now consisting of two people. The over- 
all structure (Figure 3.14) had not been given any administrative 
power as of June 1975, and served exclusively in an informational 
capacity. 

The task of the CSM is to provide coordination, and, if 
needed, guidance from outside (in-house forces are inadequate) 
for systems development programs, particularly in cases of man- 
agement-oriented systems. 

It should be noted that standardization forms one of the bases 
for ensuring good cooperation and coordination. Before any ex- 
change of information can occur, mutual understanding must be 
assured. The standardization of program documentation has already 
been done by the Computing Services branch, but this includes a 
negligible portion of the MM&CA information. 

Recognizing that MM&CA developments could be classified as 
(1 ) presently operating, (2) in initial development stages, (3) 
under discussion, and (4) opportunities envisaged, it was decided 
that the coordination work must begin to provide mutual information 
for all units interested in the development of a specific MM&CA 
belonging to group 2. In this way a set of 10 systems of primary 
interest, early development stages, was identified. It included: 

- Material Management System: T::!; 

- Budgeting Information System: T!Atl; 

2 1 D4 4 1 - Regional Economic Model: Qate, L]Atl, tl , D:ll , D::~, 

- Power Program Integrated Planning Model : PE; 1 1 5, 

- Land Analysis: E::~, E::~; 

- Water Resources Management System: P ~ ~ ~ ;  tl 

- Automated Small Order System: Tn2 1qt1; 

- Materials and Equipment Monitoring System: T'&; 

- Integrated DB for Personnel, Medical and Financial Pur- 
poses: ~ 8 1  l; it1 

- TVA Employment System: T~~~ itl' 



This list of systems can easily be divided into two groups: 

- Integrated decision-making operational and strategic 
planning systems; 

- Functional managerial housekeeping applications. 

If the functional, managerial housekeeping needs are to be 
satisfactorily achieved with the help of outside specialists or 
with the purchase of the appropriate packages, much in-house work 
and coordination is required for the realization of decision- 
making systems. 

After the creation of an organizational framework and routines 
for coordinating development of important Ml1&CA, two further steps 
are necessary: 

- The listing and internal publication of all MM&CA belong- 
ing to group 1 (thousands of items); 

- Analysis and coordination of group 3 activities. 

These two steps will be carried out in the future. In Figure 
3.15 the hypothetical procedure is shown in diagrammatic form. 
From this scheme it is obvious that in order to maintain adequate 
dynamics of the 4 + 3 + 2 flow and its controllability by the 
main loop, the Computing Systems Management Staff must be strong 
enough to avoid the formation of bottlenecks and to maintain the 
main loop flow, leaving the rest to organizations' discretion. 

It may be concluded, then, that the turning point will be 
reached when the need for integrated decision-making-oriented 
MM&CA systems emerges in the TVA and its subunits. This need will 
be satisfied by future systems, which grow up from skillful line 
engineering and economic applications. Recognizing the necessity 
for intervention in this process to prevent duplication of efforts 
or divergent results, and to direct attention towards more manager- 
ial decision-making applications, top management has for the moment 
taken preliminary steps. First of all Cresap, McCormick and Paget 
took an objective look at the computer use, and then Computing 
Systems Management Staff was created. Further development must 
bring more decisive and positive managerial inputs into the forma- 
tion of homogeneous, well-based and well-instrumented systems of 
decision making. 

3.8 CONCLUSIONS 

The classic organizational and managerial features that char- 
acterize the TVA, when realized, used, and operated by its skill- 
ful and experienced managerial and line staff, do not seem to 
require major changes. However, this chapter demonstrates that 
at least some minor changes are necessary in order to ensure fur- 
ther normal development of the organization. 
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F i g u r e  3.15.  C o o r d i n a t i o n  p r o c e d u r e  f o r  IULhl6CA i n  t h e  
i n i t i a l  deve lopmen t  s t a g e .  

The y a r d s t i c k  f o r  t h e  c r i t i c a l  a n a l y s i s  was t h e  r e c o g n i z e d  
p o t e n t i a l  o f  t h e  TVA, r a t h e r  t h a n  i t s  a c t u a l  a c h i e v e m e n t s .  Ob jec-  
t i v e l y  s p e a k i n g ,  t h e  TVA a c h i e v e m e n t s  i n  t h e  f i e l d  a r e  o u t s t a n d i n g  
f o r  a  r e g i o n a l  p rogram.  

The Sys tems  o f  D e c i s i o n s  and  C a l c u l a t i o n s  a n a l y z e d  i n  s e c t i o n  
3 .6  a r e  c h a r a c t e r i z e d  by two f a c t o r s  t h a t  h i n d e r  MM&CA e f f e c t i v e -  
n e s s :  

- R e l a t i v e  i s o l a t i o n ;  

- Lack o f  c o n n e c t i o n  w i t h  t h e  g e n e r a l  TVA p l a n n i n g  s y s t e m .  



Two clear areas for future TVA activity can be identified: 

- Creation of integrated comprehensive systems, if possible 
based on those already existing; 

- An effort to bring these systems into close relation with 
decision making on planning and operational levels. 

If these two objectives are to be effectively achieved, the 
past "upward" process can no longer be exclusively relied upon 
to create and organize MM&CA into structured systems covering 
increasingly broad fields. On the other hand, the managerial 
coordination efforts are not very likely to be successful in con- 
ditions of considerable decentralization. Yet, in a longer process, 
which has already begun, the introduction of centralized, function- 
al MM&CA instruments, together with the prospective development 
of the MIS will provide the General Manager's staff with sufficient 
centralized power to control these activities. The process of 
centralization or coordination, however, if not consciously has- 
tened, may take so long that it will not ensure the spreading of 
control over systems development and implementation early enough. 
It may, on the other hand, be detrimental (psychologically and 
otherwise) to operational mechanisms and human interactions already 
developed. Another way may be chosen. This requires the creation 
of a center (or promotion of an existing one) focusing in a natu- 
ral, non-supervisory way. All the development efforts conducted 
in this case are strictly within the project-team framework. The 
focusing center may not be vested with any administrative power, 
but it must give out sufficient information on present and future 
developments, and must be strong enough in manpower and technical 
support to provide real assistance for project teams. At present 
no alternative has been chosen. 

Another point to be stressed is the necessity for the estab- 
lishment of a well-defined, unified policy for the development 
of a computer network and connections with outside systems. 

3.8.2 Comparability of Experience 

The TVA experiences in this field, as in others, prove to 
be unique. However, there is a possibility of comparing the gen- 
eral characteristics and guidelines of WI&CA uses as instruments 
and information bases for decision making in the TVA and other 
organizations. The approach has been outlined in this chapter: 

- Recognition of main organizational features (structural 
and behavioral); 

- Identification of major PV1BCA with particular emphasis 
on their use in decision making, MPI&CA being classified 
according to organizational breakdown and their specific 
objects and functions; 



- Reconstruction of SDC into those parts, where it can 
objectively be defined. 

At this point a general evaluation can be made from two stand- 
points: 

- Deductive: by making hypotheses on the overall MM&CA/ 
decision-making system ("black-box" approach), and then 
verifying these in particular cases; 

- Inductive: by analyzing the possibilities for construc- 
tion and the characteristics of constructed SDC, and 
then reaching general conclusions. 

Comparison with any other organization may include: 

- The overall indices used by MMECA in various decision- 
making activities; 

- The existence of specific, consistent SDC and their char- 
acteristics: 

- The directions of the best and the least developed MMECA 
usages in decision making; 

- The way the applications have evolved; 

- The management/MM&CA interface. 

These features seem to be sufficient for comparing two dif- 
ferent organizations even if by themselves they do not provide a 
final qualitative evaluation. Such an analysis would have to 
take into account the effectiveness of MMECA in decision making, 
which is so hard to measure and rarely stated. 
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Chapte r  4: I n t e g r a t i o n  o f  Env i ronmenta l  F a c t o r s  
i n t o  TVA P lann ing  and Management 

4 . 1  ANALYSIS OF TVA ENVIRONMENTAL MANAGEMENT 

4 . 1 . 1  I n t r o d u c t i o n  

The TVA h a s  o f t e n  been c r i t i c i z e d  f o r  n o t  pay ing s u f f i c i e n t  
a t t e n t i o n  t o  t h e  env i ronmenta l  i m p l i c a t i o n s  o f  i t s  a c t i v i t i e s .  
Recen t l y  t h i s  c r i t i c i s m  has  been d i r e c t e d  a t  c o n t r o v e r s i a l  pro- 
grams such  a s  n u c l e a r  power development.  

The l a r g e  and c o n t r o v e r s i a l  p r o j e c t s  a r e  o n l y  one a s p e c t  
o f  t h e  TVA, a l t h o u g h  perhaps  t h e  most obv ious  due t o  t h e  p u b l i c -  
i t y  t h e y  r e c e i v e .  The a t t e m p t  by t h e  TVA t o  i n s t i t u t e  a n  env i -  
ronmenta l  management system h a s  a roused  s i m i l a r  concern .  T h i s  
system is des igned  t o  c o n t r o l  n o t  o n l y  t h e  impact  o f  l a r g e  TVA 
p r o j e c t s  on t h e  env i ronment ,  b u t  a l s o  t o  deve lop  a  system t h a t  
e n s u r e s  t h e  q u a l i t y  o f  l i f e  f o r  Tennessee Va l ley  r e s i d e n t s .  
Q u a l i t y  o f  l i f e  h a s  r e p e a t e d l y  been used t o  e x p l a i n  t h e  u l t i m a t e  
mot i ves  o f  t h e  TVA th roughou t  i t s  o p e r a t i o n a l  h i s t o r y ,  and t o  
j u s t i f y  major d i r e c t i o n s  o r  changes i n  TVA p o l i c y .  With t h e  
passage  o f  env i ronmenta l  p r o t e c t i o n  laws i n  t h e  Uni ted S t a t e s ,  
" q u a l i t y  o f  l i f e "  h a s  been i n t e r p r e t e d  a s  c o n t a i n i n g  environmen- 
t a l  a s  w e l l  a s  economic components. TVA p r o j e c t s ,  which make a  
s i g n i f i c a n t  impact  on t h e  env i ronment ,  must be  examined on t h e  
b a s i s  o f  t h e s e  impac ts .  

I n  a d d i t i o n ,  t h e  TVA o p e r a t e s  w i t h i n  a  m u l t i j u r i s d i c t i o n a l  
r e g i o n ;  p r i m a r i l y  s u b j e c t  t o  t h e  l e g a l  c o n s t r a i n t s  o f  t h e  Feder-  
a l  Government, b u t  a l s o  p a r t l y  s u b j e c t  t o  t h e  laws o f  t h e  seven 
s t a t e s  i n  which i t o p e r a t e s .  The TVA o p e r a t e d  w i t h  r e l a t i v e  
freedom from l e g a l  env i ronmenta l  requ i rements  u n t i l  1970, when 
t h e  N a t i o n a l  Env i ronmenta l  P o l i c y  A c t  (NEPA) was passed .  NEPA 
[ l ]  r e q u i r e s  a l l  f e d e r a l  a g e n c i e s  t o  e s t a b l i s h  p r o c e d u r e s  f o r  
t h e  p lann ing  and main tenance o f  env i ronmenta l  q u a l i t y  i n  a l l  
phases  o f  t h e i r  governmenta l  o p e r a t i o n s  [ 2 ,  pp. 69-74].  

Such r e q u i r e m e n t s  i n c l u d e :  

- L i s t i n g  t h e  env i ronmenta l  impac ts  o f  a  proposed a c t i o n ;  

- I d e n t i f y i n g  a d v e r s e  env i ronmenta l  e f f e c t s  which cannot  
be avo ided  i n  t h e  e v e n t  o f  proposed imp lementa t ion ;  

- Determin ing a l t e r n a t i v e s  t o  a  proposed a c t i o n ;  

- S p e c i f y i n g  t h e  r e l a t i o n s h i p  between l o c a l  s h o r t - t e r m  use  
o f  t h e  environment and t h e  main tenance and enhancement o f  
long-term p r o d u c t i v i t y ;  



- L i s t i n g  any i r r e v e r s i b l e  and i r r e t r i e v a b l e  commitments 
o f  r e s o u r c e s  invo lved  i n  a  proposed a c t i o n .  

NEPA a l s o  c r e a t e d  a  Counc i l  on Env i ronmenta l  Q u a l i t y  (CEQ),  which 
was d i r e c t e d  t o  r e p o r t  a n n u a l l y  on t h e  s t a t e  o f  t h e  env i ronment ,  
and t o  rev iew and comment on  t h o s e  f e d e r a l  agency a c t i v i t i e s  
h a v i n g  an  env i ronmenta l  impact .  

S h o r t l y  a f t e r  t h e  p a s s a g e  o f  NEPA, f u r t h e r  l e g i s l a t i o n  was 
e n a c t e d ,  d e a l i n g  w i t h  a i r  and w a t e r  q u a l i t y  and t h e  o c c u p a t i o n a l  
env i ronment .  These a c t s  s e t  minimum s t a n d a r d s  o f  e n v i r o n m e n t a l  
q u a l i t y ,  and r e q u i r e d  t h e  imp lementa t ion  o f  new i n d u s t r i a l  t e c h -  
no logy i n  o r d e r  t o  s a f e g u a r d  b o t h  t h e  env i ronment  and t h e  h e a l t h  
o f  t h e  p o p u l a t i o n .  The a c t s  a l s o  p e r m i t t e d  i n d i v i d u a l  s t a t e s  t o  
set more s t r i n g e n t  s t a n d a r d s ,  which c o u l d  t a k e  p recedence  o v e r  
f e d e r a l  s t a n d a r d s .  

The n e t  r e s u l t  o f  t h e s e  env i ronmenta l  l aws  was t h a t  theTVA 
had t o  c o n s i d e r  some t y p e  o f  a n  e n v i r o n m e n t a l  management sys tem 
t o  s a t i s f y  t h e s e  new c r i t e r i a .  Two ways were p o s s i b l e .  The 
f i r s t  would have been t o  employ o u t s i d e  c o n s u l t a n t s  on a c o n t r a c -  
t u a l  b a s i s ;  t h e  second p o s s i b i l i t y  would have been t o  i n t e g r a t e  
a n  e n v i r o n m e n t a l  management sys tem i n t o  TVA o p e r a t i o n s .  The TVA 
chose  t h e  l a t t e r  approach- - to  c o n s o l i d a t e  and c o o r d i n a t e  e n v i r o n -  
m e n t a l  e x p e r t i s e  w i t h i n  t h e  TVA and t o  deve lop  a  sys tem o f  i n t e -  
g r a t e d  env i ronmenta l  management. T h i s  was an  i m p o r t a n t  d e c i s i o n ,  
because  it showed t h a t  t h e  TVA r e c o g n i z e d  t h a t  env i ronmenta l  
p r o t e c t i o n  was n o t  j u s t  a  m a t t e r  o f  p o l l u t i o n  c o n t r o l .  

4 . 1 . 1 . 1  Approach t o  t h e  S tudy  

The Management and Technology Area o f  IIASA had p r e v i o u s l y  
e s t a b l i s h e d  a s p e c t s  o f  env i ronmenta l  management and o r g a n i z a t i o n  
i n  i t s  r e s e a r c h  p l a n .  The TVA Conference p r e s e n t a t i o n s  [ 3 ]  pro-  
v i d e d  v a l u a b l e  m a t e r i a l  i n  t h i s  a r e a .  They were supp lemented 
by an  a d d i t i o n a l  meet ing o f  e x p e r t s  on  e n v i r o n m e n t a l  management, 
which was h e l d  i n  c o n j u n c t i o n  w i t h  t h e  Un i ted  N a t i o n s  Environ- 
ment Programme [ 4 ] .  

A procedure  had t o  be deve loped ,  u s i n g  t h e  p r i n c i p l e s  de-  
ve loped  t h r o u g h  t h e s e  mee t inqs  and c o n f e r e n c e s ,  which c o u l d  be 
a p p l i e d  i n  a  s h o r t  t ime-span t o  a  f i e l d  s t u d y  o f  t h e  TVA e n v i -  
ronmenta l  management system. 

The s t u d y  o f  a  d e v e l o p i n g  env i ronmenta l  management sys tem 
c o n t a i n e d  s e v e r a l  un ique prob lems.  Should  it be examined o n l y  
i n  r e s p e c t  t o  l a r g e - s c a l e  development programs,  such  a s  r e a c t o r  
s i t i n g  f o r  n u c l e a r  power p l a n t s ,  c o n s t r u c t i o n  o f  wa te r  power 
sys tems ,  o r  t h e  u s e  o f  f o s s i l  f u e l  f o r  power p r o d u c t i o n ?  O r  
shou ld  a  more comprehensive v iew towards  env i ronmenta l  manage- 
ment be t a k e n ,  and t h e  TVA examined on  t h e  b a s i s  o f  b o t h  l a r g e -  
s c a l e  program development--and i t s  env i ronmenta l  components-- 
and on  t h e  env i ronmenta l  programs p e r  s e  i n  which t h e  TVA h a s  
t r a d i t i o n a l l y  been invo lved?  The l a t t e r  approach  was t a k e n  i n  



order to emphasize that environmental management included not 
only the control of those projects producing an environmental 
impact, but also the provision of recreation and education 
facilities, and the preservation of the environment. Large 
projects have more appeal to a researcher because they are 
obvious points of interaction between environment and develop- 
ment, and they are usually well documented both in the planning 
and in the decision-making process. However, the smaller aspects 
of an environmental management program may affect a given popula- 
tion just as significantly as the larger program. These smaller 
programs operate over a much longer time-span and are difficult 
to assess on a short-term basis. 

How was the TVA attempting to handle these two aspects of 
environmental management, and were they becoming integrated? 
Environmental considerations need to be built into a development 
process, and into the planning and management process. In this 
way environmental impacts will be recognized before they occur 
and potential effects can be alleviated through proper design, 
engineering control, or site selection. Also the long-term 
development effects will have due consideration, and steps can 
be taken to maintain and enhance environmental quality. 

This is certainly a large order for any organization, and 
coupled with the size and responsibilities of the TVA, adiffi- 
cult one. It was not expected, given the TVA's recent emphasis 
on environmental considerations, that a comprehensive and inte- 
grated system would exist. Our criteria for examining the TVA 
environmental management program consisted of the following 
questions: 

- Is it comprehensive? 

- Is it integrated? 

- Is it effective? 

Comprehensiveness implies that a total set of environmental 
processes exist within the organization in order to achieve a 
system of environmental management. These processes include: 

- Determination of environmental goals; 

- Determination of the objects of environmental management; 

- Environmental research efforts; 

- Environmental planning procedures: 

- Environmental monitoring systems; 

- Environmental communication systems--both within the 
organization and with the population affected by the 
organization; 



- Environmental  impact assessment  c a p a b i l i t i e s ;  

- Openness t o  env i ronmenta l  a d v o c a t e s .  

I n t e g r a t i o n  i m p l i e s  t h a t  t h e  above c r i t e r i a  f u n c t i o n  i n  con- 
j u n c t i o n  w i t h  t h e  normal management system of t h e  o r g a n i z a t i o n .  
The env i ronmenta l  management system is n o t  an a u x i l i a r y  approach 
t o  development and o p e r a t i o n s ,  b u t  p a r t i c i p a t e s  i n  t h e  d e c i s i o n -  
making h i e r a r c h y  b o t h  a t  t h e  p o l i c y  and o p e r a t i o n a l  l e v e l .  It 
i s  a n  independent  u n i t  w i t h  s t a t u s  e q u a l  t o  t h e  e n g i n e e r i n g  and 
development p a r t s  o f  t h e  o r g a n i z a t i o n .  

E f f e c t i v e n e s s  i s  a  c r i t e r i a  t h a t  i s  ex t reme ly  d i f f i c u l t  t o  
hand le  on a n  o b j e c t i v e  b a s i s - - e s p e c i a l l y  i n  t h e  s t u d i e s  o f  l a r g e  
o r g a n i z a t i o n s .  We have a t t e m p t e d  t o  map o u t  t h e  o r g a n i z a t i o n a l  
c h a r a c t e r i s t i c s  of t h e  env i ronmenta l  management system,  and look 
f o r  un i form f lows  of  i n f o r m a t i o n  and env i ronmenta l  d e c i s i o n  i n -  
p u t .  Examinat ion of an o r g a n i z a t i o n  on t h i s  b a s i s  i m p l i e s  re- 
l i a n c e  on p u b l i s h e d  m a t e r i a l .  The i n f o r m a t i o n  a v a i l a b l e  i n  
p u b l i s h e d  form was supplemented w i t h  a n  e x t e n s i v e  i n t e r v i e w  
p r o c e s s ,  i n  o r d e r  t o  g a i n  a n  impress ion  o f  how t h e  TVA though t  
t h e i r  env i ronmenta l  management system was f u n c t i o n i n g ,  and t o  
f i n d  o u t  whether  any changes i n  o p e r a t i o n a l  c h a r a c t e r i s t i c s  o r  
i n  o r g a n i z a t i o n a l  i n p u t  w e r e  be ing  cons ide red .  T h i s  approach 
i m p l i e s  t h e  u s e  of two methods o f  e s t i m a t i n g  e f f e c t i v e n e s s .  

The f i r s t  is a  more e x t e r n a l  measure- - that  i s ,  t o  a s c e r t a i n  
whether  t h e  TVA, through i t s  env i ronmenta l  management system,  i s  
meet ing  t h e  j u d i c i a l  and l e g a l  requ i rements  imposed on i t  from 
e x t e r i o r  f e d e r a l  and s t a t e  s o u r c e s .  The second i s  an i n t e r n a l  
o r g a n i z a t i o n a l  measure-- that  is ,  t o  d i s c o v e r  whether  t h e  env i -  
ronmenta l  management system is a c c e p t e d  a s  a  v a l i d  p a r t  of t h e  
TVA management system. I n  t h e  c y b e r n e t i c  s e n s e ,  i s  environmen- 
t a l  management a  v i a b l e  p a r t  of t h e  TVA? A r e  env i ronmenta l  
g o a l s  s u p p o r t e d  by t h e  TVA d i v i s i o n a l  h i e r a r c h y ,  and a r e  t h e  
env i ronmenta l  methods a c c e p t e d  a s  v a l i d  components of t h e  TVA 
development system? 

These i n i t i a l  i d e a s  a r e  deve loped th roughou t  t h i s  c h a p t e r .  
The f i r s t  s e c t i o n  d e a l s  w i t h  t h e  h i s t o r y  of  e n v i r o n m e n t a l a c t i v -  
i t i es  i n  t h e  TVA i n  r e l a t i o n  t o  t h e  changing p e r c e p t i o n s  o f  en- 
v i ronmenta l  needs and g o a l s .  Three main p e r i o d s  a r e  cons ide red :  
1933 t o  1950, 1950 t o  1967, and 1967 t o  t h e  p r e s e n t .  Major 
programs of an env i ronmenta l  n a t u r e  a r e  i n d i c a t e d ,  and t h e  i n -  
f l u e n c e  o f  changes i n  power o p e r a t i o n s  a r e  c o n s i d e r e d  a s  t h e  
d r i v i n g  f o r c e  f o r  changing env i ronmenta l  p e r c e p t i o n s .  

The second s e c t i o n  d i s c u s s e s  t h e  c u r r e n t  env i ronmenta l  
a c t i v i t i e s  o f  t h e  TVA d i s t r i b u t e d  th roughou t  t h e  TVA o rgan iza -  
t i o n a l  s t r u c t u r e .  Three main env i ronmenta l  a r e a s  a r e  c o n s i d e r e d :  

- S o l i d  was te  management; 



- Air quality management; 

- Water quality management. 

The third section deals with an analysis of the TVA envi- 
ronmental management system. The development of the system is 
traced up to the present time, and special emphasis is given to 
the very different nature of management for environmental con- 
cerns in comparison with the decentralized approach normally 
followed by the TVA. This centralized approach is traced 
according to the flow of decisions and calculations within TVA 
organization. This method serves to show the integration of 
environmental management within the TVA operational system, and 
how environmental considerations fit into the modeling apparatus. 

The final section deals with a general discussion andevalua- 
tion of the TVA environmental management system, and its implica- 
tions for other regional development programs of similar scope. 

4.1.1.2 Limitations of the Studv 

Due to the limited time available for the field study, concen 
tration had to be placed on the internal functioning of the TVA. 
For this reason, external organizations that play a role in safe- 
guarding and enhancing the environment of the Tennessee Valley 
region could be considered only cursorily. 

The lack of an objective measure of effectiveness for envi- 
ronmental management systems is a problem affecting many of the 
current studies in the environmental management field. The study 
team attempted to overcome this difficulty by examining the TVA 
system in a systematic manner--from goal and objective formation 
to implementation and operational management. It is hoped that 
the team has been as objective as possible in its examination of 
the environmental management processes and their implications. 

The study also exposed some of the TVA's limitations re- 
garding environmental management. There appear to be two basic 
types of activity in this field. The first is the solving of 
problems of a regional nature--such as river basin and tributary 
control of water systems. The second type deals with activities 
that may be applied to a region, for example, the TVA covers a 
large forest area, but because only five percent of this is 
directly under TVA control it cannot "solve" forest problems on 
a regional scale. Therefore it has attempted to suggest a pat- 
tern of solutions, using those areas under its control as an 
example of effective forest management. The results are then 
made available to all interested parties, such as governmental 
agencies, private companies, local communities, farmers, and 
landowners. 



4.1.1.3 Summary of Major Findings 

The TVA has played a major role in developing the Tennessee 
Valley. It has always been a source of debate in US literature 
whether or not this development would have occurred naturally 
without the formation of such an organization. From an environ- 
mental standpoint, the formation of such an organization was 
necessary in order to coordinate development with environmental 
considerations. This was certainly done in the past, although 
the allocation of finances was much smaller than that allocated 
to development of the natural resources of the region. 

The increasing reliance on power operations has resulted in 
the TVA being interpreted as a power company. As such it has 
come to be considered not as an advocate of environmental pro- 
tection, but as an organization spurred on to development by the 
profit motive. 

This study points out that the TVA has had considerable 
environmental success in the past, and is actively seeking 
organizational and operational solutions to improve the environ- 
mental quality of the Tennessee Valley. Limited success has 
been achieved on an external basis, but internally the environ- 
mental management system remains in the development phase. 

Problems of internal acceptance by the TVA division, and 
the centralized "policing" nature of environmental management 
have resulted in internal coordination and integration difficul- 
ties. Several emergency solutions to these difficulties have 
been initiated--such as the introduction of an environmental 
coordinator into the Office of the General Manager--but it is 
emphasized in the study that this approach may have a detrimen- 
tal effect if the TVA sincerely wants to become an advocate of 
environmental protection. 

4.1.2 Chronoloqy-of Environmental Activity in the TVA 

As the identification of problems depends on the ability of 
management to perceive areas that need attention, we have divided 
TVA activities into three main periods of perception. These 
periods reflect the changes undergone by the TVA in the area of 
environmental management. 

4.1.2.1 Initial Period: 1933 to 1950 -- 

This period reflects the perception of the environment as 
being included among the general goals of the TVA. The key 
words during this phase were Regional Resource Development-- 
the environment was considered part of the total resource of 
the Tennessee watershed to be developed and enhanced to make 
the region attractive for industry and labor, and thereby 



s t r e n g t h e n i n g  i t s  economic  b a s e .  T h i s  i d e a  is  m i r r o r e d  i n  p ro-  
g rams s t a r t e d  by t h e  TVA i n  i t s  d e v e l o p i n g  y e a r s ,  a  few o f  wh ich  
a r e  n o t e d  below [ 5 , 6 , 7 ]  . 

Water  c o n t r o l  on t h e  l a n d  was c o n s i d e r e d  t o  be o f  e x t r e m e  
i m p o r t a n c e .  D e m o n s t r a t i o n  p r o j e c t s  we re  i n i t i a t e d  on  t h e  e f f i -  
c i e n t  u s e  and r e p l a c e m e n t  o f  f o r e s t  l a n d ;  l a n d  t e r r a c i n g  was 
e n c o u r a g e d  t o  p r o h i b i t  s o i l  and w a t e r  r u n o f f ;  and  w a t e r  h o l d i n g  
c o v e r  c r o p s  were  i n t r o d u c e d  a s  a  means o f  c o n t r o l l i n g  e r o s i o n  
and r e p l a c i n g  n u t r i e n t s  i n  d e p l e t e d  s o i l s .  

The TVA a l s o  c o n v e r t e d  a  m u n i t i o n s  p l a n t  i n t o  a  N a t i o n a l  
F e r t i l i z e r  Development  C e n t e r .  A  d e m o n s t r a t i o n  program f o r  t h e  
r e c l a m a t i o n  o f  l a n d  d e s t r o y e d  by p h o s p h a t e  s t r i p  m in ing  was 
c o n d u c t e d  f rom 1935 t o  1936.  Du r i ng  t h i s  same p e r i o d ,  s t u d i e s  
o f  s t r e a m  p o l l u t i o n  and t r a n s f e r e n c e  o f  w a t e r - b o r n e  d i s e a s e s  
were begun ,  a s  we re  t u b e r c u l o s i s  s t u d i e s  and a s s i s t a n c e  p rog rams  
t o  l o c a l  h e a l t h  s e r v i c e s  i n  t h e  TVA a r e a  f o r  sewage t r e a t m e n t  
and w a t e r  q u a l i t y .  I n  1937 ,  t h e  TVA began p rog rams  i n  m o s q u i t o  
c o n t r o l  and e r a d i c a t i o n  d e s i g n e d  t o  p r e v e n t  t h e  s p r e a d  o f  m a l a r i a  
One a s p e c t  o f  t h i s  program was t h e  v a r y i n g  o f  w a t e r  l e v e l  i n  t h e  
TVA r e s e r v o i r s  d u r i n g  b r e e d i n g  p e r i o d s - - t h i s  p r o c e d u r e  was found  
t o  b e  a n  e f f e c t i v e  method,  and  i s  s t i l l  a  s t a n d a r d  p r o c e d u r e .  

The TVA a l s o  began c o n d u c t i n g  a  b i o l o g i c a l  r e a d j u s t m e n t  p ro -  
gram. I t  was r e c o g n i z e d  t h a t  a  c h a n g e  f rom a  p r e d o m i n a n t l y  
s t r e a m  and r i v e r  e n v i r o n m e n t  t o  o n e  o f  l a k e s  and r e s e r v o i r s  
c r e a t e d  by TVA dams would d e s t r o y  many a r e a s  o f  l o w l a n d s  and 
a l t e r  t h e  e x i s t i n g  p a t t e r n s  o f  w i l d l i f e  a l o n g  t h e  T e n n e s s e e  R i v e r .  
The program was d e s i g n e d  t o  compensa te  f o r  l o s s e s  i n  w i l d l i f e  
and  t o  d e t e r m i n e  t h e  b e s t  u s e s  f o r  t h e  newly c r e a t e d  l a k e  h a b i -  
t a t s .  I t  a l s o  i n c l u d e d  s t u d i e s  on commerc ia l  f i s h e r i e s  and  s p o r t  
c a t c h e s ,  t h e  e s t a b l i s h m e n t  o f  r e c r e a t i o n a l  f a c i l i t i e s  a l o n g  t h e  
s h o r e l i n e ,  and on t h e  c r e a t i o n  o f  new l a k e s i d e  i n d u s t r i e s .  

Employee h e a l t h  and  a c c i d e n t  p rog rams  were  a l s o  i n i t i a t e d  
t o g e t h e r  w i t h  o c c u p a t i o n a l  h e a l t h  and  s a f e t y  p l a n s .  Wh i l e  t h e s e  
may a p p e a r  somewhat r e m o t e  f rom e n v i r o n m e n t a l  management,  t h e y  
a r e  d i r e c t l y  r e l a t e d  t o  t h e  immed ia te  e n v i r o n m e n t  o f  t h e  employ-  
ees and  f a m i l i e s  o f  t h e  TVA and were  d e t e r m i n e d  t o  b e  a n  impor-  
t a n t  p a r t  o f  t h e  e a r l y  TVA e n v i r o n m e n t a l  p rog rams .  

A l l  o f  t h e  e n v i r o n m e n t a l  a c t i v i t i e s  men t i oned  were  s t a r t e d  
p r i o r  t o  World War 11. New p rog rams  o f  a n  e n v i r o n m e n t a l  n a t u r e  
we re  n o t  i n t r o d u c e d  u n t i l  t h e  war a c t i v i t i e s  had ended .  

4 . 1 . 2 . 2  Second P e r i o d :  - -- 1950 t o  1967 

I t  became i n c r e a s i n g l y  e v i d e n t  i n  t h e  y e a r s  f o l l o w i n g  t h e  
end  o f  World War I1 t h a t  t h e  p r o d u c t i o n  o f  e l e c t r i c i t y  by hydro-  
power a l o n e  would n o t  b e  s u f f i c i e n t  t o  a c h i e v e  t h e  TVA g o a l  o f  
p r o v i d i n g  c h e a p  e l e c t r i c a l  e n e r g y .  Power u s e  had i n c r e a s e d  



d r a m a t i c a l l y  d u r i n g  t h e  war  y e a r s  i n  t h e  TVA a r e a ,  due  more t o  
t h e  u s e  o f  TVA power g e n e r a t i o n  f o r  t h e  m u n i t i o n  and  f e r t i l i z e r  
p l a n t s  and t h e  n u c l e a r  f a c i l i t i e s  a t  Oak R idge t h a n  t o  t h e  i n -  
c r e a s e d  p r i v a t e  and  i n d u s t r i a l  u s a g e .  Thus ,  t h e  TVA found  it 
n e c e s s a r y  t o  t u r n  t o  t h e  c o n s t r u c t i o n  o f  c o a l - f i r e d  s t e a m  g e n e r -  
a t i n g  p l a n t s  [ 8 , 9 ]  . 

I n  t h e  e a r l y  1 9 5 0 1 s ,  i m p o r t a n t  deve lopmen ts  a l s o  o c c u r r e d  
o u t s i d e  t h e  s t r u c t u r e  and  domin ion  o f  t h e  TVA. A  new t y p e  o f  
c o n s e r v a t i o n i s t  began t o  d e v e l o p ,  c o n c e r n e d  w i t h  t h e  a e s t h e t i c  
a s p e c t  o f  e n v i r o n m e n t a l  q u a l i t y  and  t h e  n e c e s s i t y  o f  p r e s e r v i n g  
t h e  e n v i r o n m e n t  i n  a  n a t u r a l  s t a t e  f o r  t h e  b e n e f i t  o f  t h e  p r e s -  
e n t  and  t h e  f u t u r e  p o p u l a t i o n .  A l t hough  r e l a t i v e l y  s m a l l  i n  
number, t h e s e  e n v i r o n m e n t a l  g r o u p s  began t o  e x e r t  a n  i n f l u e n c e  
on g o v e r n m e n t a l  p o l i c i e s .  

When t h e  TVA t o o k  t h e  d e c i s i o n  t o  r e l y  on  c o a l ,  t h e r e  were 
n o  e s t a b l i s h e d  s t a n d a r d s  c o n c e r n i n g  t h a t  a t m o s p h e r i c  e m i s s i o n  
o f  e x h a u s t  g a s e s .  However, it d e c i d e d  t o  i n c o r p o r a t e  mach ine ry  
i n t o  t h e  c o a l  p l a n t s  i n  o r d e r  t o  r e d u c e  e m i s s i o n s  o f  f l y  a s h .  
I t  was n e c e s s a r y  f o r  t h e  TVA t o  d e s i g n  much o f  t h e  equ ipmen t  
b e c a u s e  of t h e  l i m i t e d  a v a i l a b l e  t e c h n o l o g y .  The equ ipmen t  
i n i t i a l l y  i n s t a l l e d  c o n s i s t e d  o f  m e c h a n i c a l  a s h  c o l l e c t o r s  w i t h  
a n  e f f i c i e n c y  r a t e  o f  60 t o  80 p e r c e n t .  L a t e r  t e c h n o l o g i c a l  
improvements  a l l o w e d  p l a n t s  t o  b e  e q u i p p e d  w i t h  e l e c t r o s t a t i c  
p r e c i p i t a t o r s  w i t h  95 t o  99 p e r c e n t  e f f i c i e n c y .  

I n  1951  t h e  TVA began an  a i r  p o l l u t i o n  m o n i t o r i n g  program.  
T h i s  was i n t e n d e d  t o  c l a r i f y  t h e  i n t e r a c t i o n s  between p o l l u t a n t  
m a t e r i a l s  r e l e a s e d  i n t o  t h e  a tmosphe re  and  t h e i r  e f f e c t  on  t h e  
e n v i r o n m e n t .  Data  was needed t o  d e t e r m i n e  h a r m f u l  l e v e l s  o f  
p o l l u t a n t s  and t h e  e f f e c t  o f  a t m o s p h e r i c  c o n d i t i o n s  on  t h e  d i s -  
s i p a t i o n  and  d i s t r i b u t i o n  o f  t h e s e  p o l l u t a n t  m a t e r i a l s - - e s p e c i a l l y  
i n  r e l a t i o n  t o  s u l f u r  d i o x i d e .  A i r  d i s t r i b u t i o n  mode ls  t h a t  i n -  
c o r p o r a t e d  s t a c k  h e i g h t ,  combus t i on  r a t e ,  c o a l  q u a l i t y ,  and a t -  
m o s p h e r i c  c o n d i t i o n s  were  t h e n  d e v e l o p e d .  The mode ls  we re  used  
t o  i n d i c a t e  t h e  a d v e r s e  a t m o s p h e r i c  c o n d i t i o n s  t h a t  would n e c e s -  
s i t a t e  a  l i m i t a t i o n  on c o a l  b u r n i n g  i n  o r d e r  t o  r e d u c e  s u l f u r  
d i o x i d e  c o n c e n t r a t i o n s  a t  g round  l e v e l .  Much o f  t h e  a c t i v i t y i n  
t h i s  a r e a  o f  r e s e a r c h  i n f l u e n c e d  t h e  s e t t i n g  o f  a i r  q u a l i t y  
s t a n d a r d s  i n  t h e  U n i t e d  S t a t e s .  

I n  t h e  l a t e  1950s  and t h e  e a r l y  1 9 6 0 s  it became e v i d e n t  
t h a t  t h e  TVA would r e l y  on c o a l - f i r e d  s t e a m  p l a n t s  f o r  most  o f  
i t s  e l e c t r i c a l  p r o d u c t i o n .  One a s p e c t  o f  t h i s  i n c r e a s e  i n  c o a l  
u s a g e  was t h a t  t h e  A u t h o r i t y  began t o  d e v e l o p  i n t o  o n e  o f  t h e  
m a j o r  c o a l  b u y e r s  i n  t h e  U n i t e d  S t a t e s .  The main  s o u r c e  o f  t h e  
c o a l  p u r c h a s e d  was f rom compan ies  i n v o l v e d  i n  s t r i p  m i n i n g .  The 
TVA i n s e r t e d  r e c l a m a t i o n  c l a u s e s  i n  i t s  c o a l  c o n t r a c t s  i n  1965 
i n  an  e f f o r t  t o  r e d u c e  t h e  e n v i r o n m e n t a l  damage c a u s e d  by t h i s  
p r o c e s s .  

A w i l d e r n e s s  a r e a  l o c a t e d  i n  t h e  TVA r e g i o n  was p u r c h a s e d  
i n  1964 w i t h  a p p r o p r i a t i o n s  f rom t h e  F e d e r a l  Government .  T h i s  



land was designated as an environmental education center, and 
as a model for testing theories and approaches for publiceduca- 
tion in environmental awareness. 

The latter years of this second period give an indication 
of the changes regarding environmental management and TVA policy 
in environmental affairs versus economic and industrial expan- 
sion. The programs mentioned during the first period were con- 
tinued in the second. 

4.1.2.3 Third Period: 1967 to the Prezse 

The end of the 1960s showed signs of a change in environ- 
mental concerns for the Authority--from one of unified resource 
development, where the environment was an asset to be used for 
economic and industrial expansion, to one of priority considera- 
tion for the environment itself. Advances in scientific knowl- 
edge and increasing pressure from well-organized environmental 
groups influenced the passage of NEPA. For the first time, 
binding national legislation existed for strong control and 
regulation of environmental pollution. This control superseded 
national requirements for industrial expansion, and required 
the installation or upgrading of pollution control equipment to 
meet the standards set by new government bodies--the Environ- 
mental Protection Agency (EPA), and the President's Council on 
Environmental Quality (CEQ) [lo]. 

Clearly, the TVA had been aware of the importance of envi- 
ronmental considerations before the passage of this landmark 
legislation. The emphasis on unified resource development began 
to change. Environmental concerns were incorporated into the 
TVA management structure, and systems for assessing environmen- 
tal impacts were codified. A department for environmental plan- 
ning was organized to direct and review the TVA operations in 
order to ensure compliance with the new laws pertaining to envi- 
ronmental quality. 

Another significant occurrence during this period was the 
decision to rely on nuclear power for electrical production 
during the coming decades. This decision was due in part to 
the limited availability of coal reserves, but also to the 
environmental constraints imposed on power production fromcom- 
bustion processes. These constraints and the increasing price 
of fuel materials have made nuclear power production economical- 
ly attractive, but the particular environmental problems of nu- 
clear plant operations and waste disposal have yet to be resolved. 

Table 4.1 presents 
in the TVA. 

the development of environmental activi- 



Table 4.1. 

1933-1950 1950-1967 1967 t o  t h e  
P r e s e n t  

J z v i r o n m e n t a l  Educat ion 

A i r  Qua l i t y  

Energy Conserva t ion  

X X X  

X X  

1 Rad io loq i ca l  Research I I I 

IHeal th Programs 

Resource Recovery 

S o l i d  Waste Management 
I 

Water Qua l i t y  X X X X  

Natu ra l  and Scen i c  Resources 

New Town Planning 

/ S t r i p  Mine Reclamation 

Vector  and Weed Cont ro l  ' -  - + I  

X 

X X X  - I n t e n s i v e  Program 
X X  - Ac t i ve  Program 
X - P r o g r a m  

4.1.3 Environmental Activities in the TVA - - - - -- - - - - .- - . -- - - - -- - - - . - . . .- .- -. - - - - 

X X 

X 

This subsection of the environmental report attempts to 
classify and explain the activities of the TVA environmental 
concerns. Table 4.2 presents the roles of Offices and divisions 
in three areas of environmental management: solid waste, air 
quality, and water quality [ll]. In each area, the Department 
of Environmental Planning (DEP) has the major coordinating role 
for environmental activities. 

X X  

X 

The extensiveness of the environmental activities, and 
their distribution throughout the TVA organizational system, 
are indicated in Table 4.2. It should be remembered that envi- 
ronmental considerations at the present time represent only a 
small percentage of totai TVA activities. Indications are that 



Table 4.2. Roles of TVA Offices and divisions in three areas of 
environmental management activities. 

Office of 
Engineering Desiqn 
and Construction 

Agriculture and 
Chemlcal 
Development 

Solid Waste 
Managemen t 

- Planning/coordination. in- 
ternal TVA; 

- Interagency technical ad- 
vlce/assistance; 

- Interface with regulatory 
and other agencies; 

- Fleld advisory and inspec- 
tlon; 

- Research/demonstration 
projects; 

- Liaison with educational 
groups in Solid Waste 
Management; 

- General source for plan- 
nlng, etc. 

Air Quality 
Manaqement 

- Internal TVA planning/coord.; 
- General planninq and review 

assistance for Offices; 
- Monitoring and data analysis; 
- Complaint investiqations; 
- Assessments of emissions on 

ayriculture and forests; 
- Research for emission control; 
- Recommendation for air quality 

control requirements; 
- Plan evaluation and review 

for compliance. 

- Technical studies on 
solid waste separation 
and use in construction; 

- Design and construction 
of solid waste disposal 
facilities. 

- Desiqn, cost estimates, and 
specifications; 

- Construction services. 

- Research on disposal and 
applications of composting; 

- Assistance/advice on strip 
mlned land to FFCWD; 

- Research on animal and 
agricultural waste, fertil- 
lzer, and crop residues; 

- Research on solid waste 
from fertilizer plants. 

- Chemical engineering research 
on atmospheric waste emission; 

- Control for National Fertilizer 
Development Center. 

Water Quality 
Management 

- Planning and coordination, internal; 
- Standard recommendations and criteria; 
- Water quality surveillance; 
- Pollution complaint investigations; 
- Field investigations; 
- Downstream water use impact assessment; 
- Collaboration with internal TVA Offices 

on water impoundments and pollution 
impacts ; 

- Technical assistance to local groups; 
- Technical assistance in planning and 

operation of waste disposal facilities; 
- Research on municipal and industrial 

waste ; 
- Interface with state and federal 

agencies. 

- Research on engineering improvements 
for water quallty control. 

- Research on agricultural and chemical 
waste impact on water resources; 

- Methods for control and use of waste; 
- Provides facilities for waste disposal. 



Table 4.2. (continued) 

Power 

q t i v l t y  
Off i c e  1 

- Research on waste impacts;  
- Oxygen dep le t i on  research  

i n  r e s e r v o i r s .  

So l i d  Waste 
Management 

- Research and l i a i s o n  wi th 
o rgan i za t i ons  working on 
use of  s o l i d  waste 

- Research on waste c o n t r o l ;  
- L ia ison wi th o t h e r  e l e c t r i c  

u t i l i t y  o rgan i za t i ons .  

- Engineer ing resea rch  f o r  improvement 
of water c o n t r o l ;  

- Water q u a l i t y  moni tor ing and inves-  
t i g a t i o n s ;  

- Research i n  water q u a l i t y ,  geology,  
and hydrology; 

- Co l l ec t i on  of  samples f o r  surveys 
wi th DEP. 

A i r  Qua l i ty  
Management 

from power genera t ion  1 

I 

- Water q u a l i t y  measurement procedures 
f o r  abatement requirements of p o l l u t i o n  
agenc ies ,  j o i n t  w i th  DEP; 

- Demographic and economic p ro jec t i ons  
f o r  long-range reg iona l  p o l l u t i o n  
con t ro l .  

Water Qua l i ty  
Management 

- Po l l u t i on  con t ro l  p rov i s i ons  f o r  
deeds and permi ts  invo lv ing  
r e s e r v o i r  lands ;  

- Stud ies  of  r e c r e a t i o n a l  use of 
water resources  w i th  DEP: 

- secu res  compliance wi th con t ro l  
p rov i s i ons  i n  deeds f o r  land r i g h t s .  

- By request :  t o t a l  respons i -  
b i l i t y  f o r  atmospher ic and 
meteoro log ica l  moni tor ing 
systems; 

- L ia ison with Nat iona l  Weather 
Se rv i ce  f o r  d a t a  and fo re-  
cas ts - -serv ice  t o  o t h e r  
Of € i c e s .  

Water Cont ro l  - Hydraul ic ,  hyd ro log i ca l ,  and 

- Stud ies  of  economics, water- 
f r o n t  i n d u s t r i e s  and water 

Planning 

i - A s s i s t s  i n  p lann ing ,  

geo log i ca l  d a t a ;  
- Sample c o l l e c t i o n  a s s i s t a n c e  

f o r  DEP; 
- Research on su r f ace  and 

ground water p o l l u t i o n ;  
- S i t e  s e l e c t i o n  f o r  s o l i d  

waste d i sposa l  f a z i l i t i e s .  

Development and inc lud ing  economic aspects .  
Regional S tud ies  ; commerce; 

1 - Advice f o r  i n d u s t r i a l  and 
I urban development; 

General economic adv ice ;  
r e l a t i o n s  on TVA a i r  

q u a l i t y  po l i c y ;  
- Informat ion on zoning and 

planning approaches. 

r e l a t i o n s  of TVA a i r  
q u a l i t y  o b j e c t i v e s  i n  dea l ing  
w i th  land r i g h t  purchases;  

- Promotional campaigns, - Deed compliance wi th a i r  
demonstrat ions wi th DEP. q u a l i t y  p rov i s i ons .  



F o r e s t r y ,  F i s h e r i e s  
and W i l d l i f e  
Development (FF&WD) 

Law 

P r o p e r t y  and 

s u p p l y  

T r i b u t a r y  Area 
Development 

- Research  on i m p a c t s  i n  
operation o f  f o r e s t s  and 
h a r v e s t i n g  o f  f o r e s t  
p r o d u c t s ;  

- Demons t ra t lons  of  d i s -  
p o s a l  on s t r l p m i n e d  l a n d s ;  

- A d v i c e / a s s i s t a n c e  t o  OACD 
and DEP i n  f o r e s t  s t u d i e s .  

- S t u d i e s  of  a i r b o r n e  e m i s s i o n s  
on f o r e s t s ;  

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

- P r e p a r e s  p r o v i s i o n s  i n c o r -  
p o r a t i n g  a i r  q u a l i t y  c o n t r o l  
r e q u i r e m e n t s  f o r  l a n d  con- 
veyances .  

- I n c o r p o r a t e s  a i r  q u a l i t y  
c o n t r o l  p r o v i s i o n s  i n  l a n d  
conveyance.  

- Impact  on  w i l d l i f e ,  a q u a t i c  
l i f e  and f i s h e r i e s - - r e s e a r c h ;  

- St ream w a t e r  q u a l i t y  i n v e s t i g a t i o n s  
w i t h  DEP. 

- I n c o r p o r a t e s  a n t i p o l l u t i o n  p r o v i s i o n s  
i n  l a n d  conveyances .  

- Reviews p l a n s / a p p r o v e s  w a t e r  q u a l i t y  
s t u d i e s  i n  t r i b u t a r y  a r e a  development ;  

- C o o r d i n a t i o n  o f  w a t e r  q u a l i t y  t e c h n i c a l  
a d v i s o r s  w i t h  t r i b u t a r y  a r e a  deve lop -  
ment .  



both the personnel time and monetary expenditures attributed to 
environmental concerns will increase dramatically in future 
years. Expenditure in 1972 attributed to environmental protec- 
tion measures amounted to approximately $75 million, and in1973 
were estimated at over $156 million. The 1974 budget for envi- 
ronmental concerns was $167 million with the following break- 
down : 

- pollution control facilities at plants under construc- 
tion: $102,138,000, 

- pollution control improvements at existing 
plants: $37,992,000, 

- power system operating and maintenance costs for 
existing pollution control facilities: $3,704,000, 

- research, development, and demonstration 
projects: $23,421,000. 

Only 14% of the total funds were allocated for non-power 
related projects of environmental activities. 

4.1.3.1 Environmental Education --- 
In addition to the activities listed in Table 4.2, the TVA 

has developed a unique education program called "Land Between 
the Lakes". The original concept was formed in 1959, and in 
1961 a preliminary plan was sent to the Federal Government. 
Federal appropriation for development was approved in 1963, and 
the TVA was given the responsibility of executing the plan, 
which was to serve as a national demonstration in outdoor recrea- 
tion and environmental education [7] . 

A major purpose of the demonstration was to show how an area 
depleted of most natural resources could be restored to serve a 
wide range of national recreation needs. However, it also demon- 
strated to other state and federal organizations that an environ- 
mental education program can be most effective when coupled with 
the experience of direct communication with the natural environ- 
ment. 

The TVA also has programs related to environmental educa- 
tion, in which special talks and presentations are delivered to 
interested schools and civic groups. In this way the local 
population is made aware of the environmental programs and 
policies of the TVA. 

4.1.4 The Management. of Environmental Activities in the TVA - - - - -- - - . . - . - .- - - -- - - - - - - - 

The TVA has traditionally allowed considerable autonomy to 
individual units in their operations. We now observe the addi- 
tion of environmental considerations to the traditional 



operations of these units. This was a response to federal and 
state requirements concerning pollution control and environmen- 
tal preservation, and to the increasing awareness shown by the 
population in environmental concerns. In other words, external 
pressures on the TVA have led to internal changes. It is not 
clear whether or not the TVA would have developed such a system 
without such pressures. 

4.1.4.1 Development of the Environmental Management Sysst 

Because the present system of environmental management is a 
relatively recent development in TVA history, we can consider 
the structure, function, and position of environmental management 
to be in a state of flux; subject to changes in all three cate- 
gories depending on evaluation of effectiveness, resolution of 
conflicts, and the increasing or decreasing importance assigned 
to the TVA environmental activities. 

The management system currently used to deal with environ- 
mental problems represents a significant change from the manage- 
ment system of other TVA operations. The requirements of NEPA 
and the directives of the federal CEQ, necessitated the creation 
of a more formal organizational structure to deal with the environ- 
mental aspects of TVA activities. This policy act caught the 
TVA unawares. The upper management decided to delegate environ- 
mental responsibilities to the Division of Health and Environmen-- 
tal Affairs--a change in name and responsibility for the old en- 
vironmental division concerned with health and safety. This im- 
mediately resulted in a series of conflicting ideas as to what 
should be done to fulfill the meaning of the act, mainly because 
there were no precedents or court decisions to refer to. 

Internal difficulties also arose, such as the failure of the 
Department of Health and Environmental Affairs to direct the en- 
vironmental impact analysis of the other departments' activities. 
It was soon obvious that the structure and the leadership of this 
department--although successful in its previous mission--did not 
have the ability or the cooperation to organize and direct an 
overall environmental program. 

At the beginning of 1972, the Department of Health and En- 
vironmental Affairs was reorganized into the Department of Envi- 
ronmental Planning (DEP), see Figure 4.la, and a new position was 
created in the Office of the Director--Assistant to the General 
Manager for Environmental Affairs. These two events weredesigned 
to: ( 1 )  eliminate the backlog of environmental impact statements; 
(2) achieve coordination across divisional barriers; and 
(3 )  strengthen DEP as the coordinating body for the TVA environ- 

mental program. 

The Assistant to the General Manager for Environmental Af- 
fairs was charged with the coordination of the TVA-wide 
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environmental program, and functioned with the authority of the 
General Manager. He is now assisted in these responsibilities 
by a group of five lawyers assigned to the Division of Law who 
aid in interpreting the legal environmental requirements of 
state and federal agencies. The Director of DEP acts as the 
main assistant in these coordinating activities [121. 

Two new staff groups were created from the previous Environ- 
mental Planning and Assessment Staff-the Environmental Assessment 
Staff, and the Environmental Compliance Staff. The former has 
become the principal source of staff assistance to the Director 
of DEP, and has the primary function of coordinating theprepara- 
tion and examination of the environmental impact of new TVA 
facilities. The latter group deals with regulations that affect 
existing facilities. The present DEP organizational chart is 
depicted in Figure 4.lb. 

4.1.4.2 Determination of TVA - Environmental Policy 

The management system, which has developed as a result of 
the TVA environmental policy, contains two basic components: a 
policy-defining procedure and an operational management system. 
The process of determination of TVA environmental policy is il- 
lustrated in Figure 4.2, and generally involves the following 
steps. 

Regulations and laws concerning environmental protection 
are received by DEP. These are then discussed with the Legal 
Services Staff and the Environmental Assistant to the General 
Manager. The applicability of the regulations to TVA activities 
is provisionally determined, and a brief is prepared for review 
by the General Manager. 

The finalized brief is presented to the Board of Directors. 
The Board then sets a general policy for the TVA and returns 
this policy to the Office of the General Manager for implementa- 
tion. Upon receipt of this policy, the General Manager, his 
Environmental Assistant, and representatives from DEP determine 
which units are affected by the policy. Tasks are then outlined 
and responsibilities assigned. 

It should be noted that provision for noncompliance also 
exists in the formulation of the general policy. If the Board 
of Directors concurs with the legal department on the inapplica- 
bility of an environmental regulation to the TVA, they can des- 
ignate a "wait until suit" policy whereby an environmentalregu- 
lation and its application to the TVA is determined by a court 
of law. In this case, information concerning the TVA position 
is accumulated before legal proceedings begin. 
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Figure 4.2. TVA environmental pclicy setting system. 

4.1.5 System of Decisions and Calculations* -- 

The second approach of the TVA study dealt with the opera- 
tional aspects of the TVA management system, and employed a Sys- 
tem of Decisions and Calculations (SDC) that was applied to all 
phases of the TVA management structure. For further background 
information on the applications of such a system, see [13,141. 

The basic assumptions employed in the development of SDC 
are the following: 

- In large organizations, especially those involved in 
integrated regional development, model calculations 
are being made that deliver inputs into the decision 
process. 

- In conjunction with the preparation of models and cal- 
culations, assumptions that determine the form of the 
model, or the calculations to be considered, are employed. 

* This basic approach of analyzing operational characteristics 
of large organizations is attributed to Prof. H. Knop. The 
initial ideas were developed during his tenure as Director of 
the Institute for National Economic Planning in Berlin, and 
were further expanded at the University of Economic Sciences, 
Berlin and at IIASA, prior to the TVA study. For a more 
detailed explanation of the approach and its application, see 
[131. 



- Through t h e  i n t e r a c t i o n  o f  t h e  t h r e e  p rocesses- -  
assumpt ions ,  c a l c u l a t i o n s  and  model f o r m u l a t i o n ,  and 
d e c i s i o n  making--a sequence can  be de te rm ined  and 
mapped o u t  a l l ow ing  f o r  a  s y s t e m a t i c  d e s c r i p t i o n  o f  
t h e  o p e r a t i o n a l  a c t i v i t i e s  of  a n  o r g a n i z a t i o n .  

W e  found t h e  SDC t o  be u s e f u l  i n  d e s i g n i n g  a  r e a l i s t i c  de-  
s c r i p t i o n  o f  t h e  i n t e r a c t i o n  between model ing and d e c i s i o n  making, 
and i n  d e t e r m i n i n g  t h e  e x t e n t  o f  i n t e g r a t i o n .  I n  a d d i t i o n ,  l i n k -  
a g e s  c o u l d  be t r a c e d  between d i f f e r e n t  model and dec is ion-making 
p o i n t s  i n  o r d e r  t o  de te rm ine  i n p u t  and o u t p u t  r e l a t i o n s  o f  t h e  
system o f  models.  

D i f f i c u l t i e s  w e r e  encoun te red  i n  t h e  mapping o u t  o f  such a  
p r o c e s s .  W e  w e r e  n o t  a b l e  t o  e f f e c t i v e l y  d e t e r m i n e  t h e  i n f l u e n c e  
o f  b o d i e s  o u t s i d e  t h e  formal  o r g a n i z a t i o n a l  s t r u c t u r e  o f  t h e  TVA. 
( T h i s  a s p e c t  was found t o  be v e r y  i m p o r t a n t  i n  d e a l i n g  w i t h  t h e  
TVA system o f  env i ronmenta l  management, and h a s  been s t u d i e d  more 
c l o s e l y  i n  t h e  Bra tsk - I l imsk  c a s e . )  The i n f o r m a l  i n t e r a c t i o n p r o -  
c e s s  c o u l d  a l s o  n o t  be  mapped a s  w e l l  a s  d e s i r e d .  W e  found t h a t  
i n f o r m a l  l i n k a g e s  p l a y  a  v e r y  i m p o r t a n t  r o l e  i n  a m e l i o r a t i n g  con- 
f l i c t s  a r i s i n g  i n  t h e i r  o p e r a t i o n a l  management system,  and i n  i t s  
r e l a t i o n s h i p s  w i t h  e x t e r n a l  o r g a n i z a t i o n s .  W e  have a t t e m p t e d  t o  
d e f i n e  t h e s e  i n f o r m a l  c h a r a c t e r i s t i c s  o f  i n t e r a c t i o n ,  b u t  t h e i r  
p o s i t i o n  and r o l e  i n  t h e  SDC c o u l d  n o t  be e f f e c t i v e l y  de te rm ined .  

When t r y i n g  t o  set up a  c o n s i s t e n t  TVA-wide model based  on 
d e c i s i o n s  and c a l c u l a t i o n s ,  w e  found t h a t  t h e  TVA was i n  t h e  
beg inn ing  phase o f  deve lop ing  what c o u l d  be c a l l e d  a  systems 
approach  t o  i t s  o p e r a t i o n s .  For  t h i s  r e a s o n ,  c e r t a i n  o p e r a t i o n s  
were l a c k i n g  i n  s y s t e m a t i c  p rocedures . *  I n  t h e  l i g h t  o f  some TVA 
problems r e g a r d i n g  r e g i o n a l  deve lopment ,  w e  have fo rmu la ted  a  pos- 
s i b l e  sys tems approach  t o  r e g i o n a l  development u s i n g  d e c i s i o n s  and 
c a l c u l a t i o n s  a s  t h e  b a s i c  model ing d e v i c e  (see F i g u r e  4 . 3 ) .  

I n  t h i s  r e p r e s e n t a t i o n  a  r e p r e s e n t s  a  c a l c u l a t i o n  s t e p ,  
and a  A r e p r e s e n t s  d e c i s i o n s ,  assumpt ions ,  e v a l u a t i o n s ,  and i n -  
fo rmat ion  i n p u t s  and o u t p u t s  i n v o l v e d  i n  t h e  c a l c u l a t i o n s .  

N o t a t i o n s :  

C a l c u l a t i o n  Dec is ion  

N~ ( i t l) - N a t i o n a l  model ing,  t r e n d s  i n  n a t i o n a l  soc io -  
economic i n d i c e s ;  it l: commodity/branch/ 
s e c t o r ,  t i m e ,  l o c a t i o n .  

Q~ ( a t l )  - Regional  p o p u l a t i o n  t r e n d s ;  a t l :  a g e ,  s e x ,  
t i m e ,  l o c a t i o n .  

L~ ( i q t l )  - Regional  employment development;  i q t l :  b ranch 
and s e c t o r ,  q u a l i f i c a t i o n ,  t i m e ,  l o c a t i o n .  

*A comprehensive a n a l y s i s  o f  t h e  TVA based  on SDC can be found 
i n  Chap te r  3 .  



Calculation Decision 

- Demand and market situation; itl: commodity 
and sector, time, location; 

- Costs, prices; itl: commodity, time, 
location ; 

p6 (itl) - Production; itl: branch/sector, time, 
location; 

E~ (itl) - Environmental conditions; itl: resource, 
time, location; 

T - Internal organizational control system. 

A further expansion of the environmental section of the 
total plan is represented by Figure 4.4 and by the notation 
which follows. The TVA environmental experience is used as a 
basic guide. 

As an example of how to interpret the environmental sub- 
system, the notation presents a further breakdown of the cate- 
gories to be examined. 

Environmental Subsystems E 7 

71 - Land use - 711(601) - land requirements for 
the growth of the 
counties 

- 712 - land needs for urban 
uses 

- 713 (754) - forest, water area, and 
land use 

72 - Flood/water control - 721 - inflows 
- 722 - wave dynamics 
- 723 - stream flow 
- 724 (617) - optimal release 

73 - Water quality - 731 - water quality factors 
- 732 - liquid waste treatment 

alternatives 
- 733 - O2 in deep reservoirs 
- 734 - heat transport in water 

74 - Air quality - 741 - air dispersion 

75 - Forests, wildlife - 751(651) - optimal forestry 
- 752 - forest area, maps in- 

f luence of industrial 
trends 

- 753 - plant resources 
- 754 (713) - forest, water area, land 

use. 
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Figure 4.3. General system of regional development. 
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Figure 4.4. Environmental subsystem. 

Environmental Subsystems: Decisions, Assumptions, etc. 

t Accumulation of data from three separate divisions of the 
TVA structure. Attempts to resolve conflicting objectives 
occurzinq i.? land usage and land requirements involve the 
assumption that conflicts of interest can be resolved in 
relation to expansion and preservation of land resources in 
county regions. 

u Attempts to resolve conflicts occurring from the demand for 
the expansion and preservation of urban land for recreation 
and aesthetic value. 

v Uses extrapolations of growth patterns to determine future 
needs of the population concerning power, land, and recrea- 
tion facilities. 



P a r t  o f  a  complex d e c ? s i o n  p r o c e s s  invo lved  i n  d e t e r m i n i n g  
t h e  r e g u l a t i o n  o f  w a t e r  i n  t h e  TVA system of  dams and res- 
e r v o i r s .  Invo lves  a  h i e r a r c h y  o f  o b j e c t i v e s :  t o  m a i n t a i n  
a  n a v i g a t i o n  channe l  w i t h  s u f f i c i e n t  wa te r  d e p t h  t o  p r o v i d e  

> n a v i g a t i o n  p o s s i b i l i t i e s  adequa te  f o r  v e s s e l s  of 2.74m d r a f t ;  
t o  c o n t r o l  f l o o d s  th rough  r e l e a s e  and s t o r a g e  of w a t e r ;  and 
c o n s i s t e n t  w i t h  t h e  p r e v i o u s  two o b j e c t i v e s ,  t o  p r o v i d e  
power th rough  r e l e a s e  o f  w a t e r  i n t o  t h e  t u r b i n e  system;  and 
f u l f i l l  secondary  o b j e c t i v e s  o f  r e c r e a t i o n ,  v e c t o r  c o n t r o l ,  
a q u a t i c  p l a n t s ,  w a t e r  q u a l i t y ,  f i s h  spawning, e t c .  

a I n v o l v e s  t h e  d e t e r m i n a t i o n  o f  t h e  p o l l u t i o n - c a r r y i n g  c a p a c i t y  
o f  waterways,  i d e n t i f i c a t i o n  o f  p o l l u t a n t  c h a r a c t e r i s t i c s  o f  
w a s t e s  r e l e a s e d  i n t o  waterways,  and t h e  d e t e r m i n a t i o n  of t h e  
" b e s t  method" of p o l l u t i o n  t r e a t m e n t .  

B I n v o l v e s  two b a s i c  d e c i s i o n s  i n  t h e  d e t e r m i n a t i o n  o f  wa te r  
q u a l i t y  f a c t o r s :  e m i s s i o n s  which a f f e c t  w a t e r  q u a l i t y  by 
a  p r o c e s s  of p r o d u c t i o n  o r  manu fac tu r ing ,  and a  de te rm ina-  
t i o n  o f  t h e  e s s e n t i a l  w a t e r  q u a l i t y  r e q u i r e d  f o r  a  produc- 
t i o n  system ' t o  p r o c e s s .  

6 At tempts  t o  de te rm ine  t h e  r e l a t i o n s h i p  between p o l l u t i o n  
d i s c h a r g e  i n t o  t h e  TVA w a t e r  sys tem,  and d e p l e t i o n  of  
d i s s o l v e d  oxygen i n  deep  r e s e r v o i r s ,  and e f f e c t s  on a q u a t i c  
l i f e  w i t h  t h e  r e l e a s e  of oxygen d e p l e t e d  w a t e r  from deep 
r e s e r v o i r s .  

E I n v o l v e s  d e t e r m i n i n g  t h e  amount o f  c o o l i n g  of hea ted  w a t e r s  
b e f o r e  d i s c h a r g e ,  and p o s s i b l e  u s e s  o f  hea ted  wa te r  f o r  
i r r i g a t i o n ,  f i s h  farming,  and t h e  r e c y c l i n g  o f  n u t r i e n t s  
and an imal  was tes .  

p I n v o l v e s  t h e  main tenance o f  a i r  q u a l i t y  s t a n d a r d s  set by 
t h e  F e d e r a l  Government. R e l a t e s  t o  power p r o d u c t i o n  from 
c o a l - f i r e d  p l a n t s ,  w i t h  methodo log ica l  c o n d i t i o n s  t o  d e t e r -  
mine ground l e v e l  c o n c e n t r a t i o n s  o f  SO2. 

< I n v o l v e s  t h e  d e t e r m i n a t i o n  o f  env i ronmenta l  impac ts  o f  pro- 
posed p r o j e c t s  on f o r e s t ,  w a t e r ,  and r e c r e a t i o n  l a n d s .  

n Used a s  an a i d e  i n  d e c i s i o n  making i n v o l v i n g  t h e  TVA and 
t h e  p r i v a t e  owners o f  l a n d  i n  t h e  TVA r e g i o n .  The p r o c e s s  
is des igned  t o  p r o v i d e  i n f o r m a t i o n  t h a t  may be used t o  
d e t e r m i n e  t h e  b e s t  method of  f o r e s t  l and  u s e .  

X Invo lved i n  d e f i n i n g  and c l a r i f y i n g  t h e  r e l a t i o n s h i p s  be- 
tween f o r e s t  r e s o u r c e s  and p o t e n t i a l  u s e s .  

S e r i e s  74 d e a l s  w i t h  a i r  q u a l i t y  problems of  t h e  TVA. The 
A i r  Q u a l i t y  branch o f  DEP w i t h i n  t h e  TVA o r g a n i z a t i o n a l  s t r u c -  
t u r e  i s  r e s p o n s i b l e  f o r  t h e  A i r  Q u a l i t y  program. W e  used t h e  



decision and calculation approach to identify the process where- 
by environmental considerations override the power production 
considerations of the Office of Power. Figure 4.5 relates in 
slightly more detail, the information and decision flow occur- 
ring in a normal operation procedure between the Air Quality 
branch of DEP and the manager of a power plant within the sys- 
tem of the TVA Office of Power. 
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Figure 4.5. TVA Air Quality Control System 

Explanation of System. 

E741 Represents the calculation steps involved in the 
determination of ground level SO2 concentration. 

A 6 
Pitl Represents the calculation procedure giving production 

and emission information from a single plant. 

6 
Pitl Represents the TVA power production system. 

a Decision made to instruct a power plant to restrict 
emissions, based on the calculations from ~ ~ 4 1 :  
input meteorology and emission data, calculation of 
plume rise, and calculation of ground level SO2 
concentration. 

Decision by power plant to reduce production. 

Decision by power plant to cease production. 

Decision by the Office of Power to reschedule the 
power production of other plants, or to purchase power 
from outside sources. 



The TVA h a s  deve loped a n  e x t e n s i v e  mon i to r ing  s y s t e m d e a l i n g  
w i t h  a i r  q u a l i t y  i n  t h e  r e g i o n s  a f f e c t e d  by t h e  TVA power p l a n t  
o p e r a t i o n s .  I t  o p e r a t e s  on a  c o n t i n u o u s  sampl ing and r e p o r t i n g  
b a s i s  and t r a n s m i t s  i n f o r m a t i o n  t o  i n d i v i d u a l  p l a n t s  and t h e  A i r  
Q u a l i t y  b ranch  o f  DEP. The i n d i v i d u a l  p l a n t s  u s e  t h i s  informa- 
t i o n  i n  t h e  p r e p a r a t i o n  o f  t h e i r  24-hour s c h e d u l e s .  I n  a d d i t i o n ,  
t h e  A i r  Q u a l i t y  branch r e c e i v e s  s h o r t -  and long-range f o r e c a s t s  
o f  m e t e o r o l o g i c a l  c o n d i t i o n s  i n  t h e  TVA a r e a  and i n  r e g i o n s  most 
l i k e l y  t o  be a f f e c t e d  by i n d i v i d u a l  p l a n t  o p e r a t i o n s .  

When an i n d i c a t i o n  is r e c e i v e d  by t h e  A i r  Q u a l i t y  branch o f  
t h e  p o s s i b i l i t y  o f  an i n v e r s i o n  l a y e r  o r  o t h e r  a d v e r s e  wea ther  
c o n d i t i o n s  reduc ing  a i r  q u a l i t y  i n  t h e  r e g i o n  t o  an u n a c c e p t a b l e  
l e v e l ,  t h i s  i n f o r m a t i o n  is  r e l a y e d  t o  t h e  p l a n t  o p e r a t o r s ,  who 
d i s c u s s  t h e  s i t u a t i o n  w i t h  t h e  O f f i c e  o f  Power. A  j o i n t  d e c i s i o n  
is t h e n  reached on whether t o  proceed w i t h  t h e  normal powergenera-  
t i o n  s c h e d u l e s  o r  t o  c u t  p r o d u c t i o n .  

I f  wea ther  c o n d i t i o n s ,  such  a s  an i n v e r s i o n  l a y e r ,  a l r e a d y  
e x i s t  i n  t h e  r e g i o n  o f  an o p e r a t i n g  p l a n t ,  t h e  A i r  Q u a l i t y b r a n c h  
h a s  t h e  a u t h o r i t y  t o  i n s t r u c t  t h e  power p l a n t  o p e r a t o r  t o  reduce  
e m i s s i o n s  o f  p o l l u t a n t  m a t e r i a l s  immedia te ly .  The power p l a n t  
o p e r a t o r  h a s  o n l y  two c h o i c e s ,  t o  c u t  p r o d u c t i o n ,  o r  t o  c e a s e  
p r o d u c t i o n  e n t i r e l y .  A d e c i s i o n  i s  u s u a l l y  reached i n  con junc-  
t i o n  w i t h  t h e  O f f i c e  o f  Power, which must t h e n  r e s c h e d u l e  sys -  
t e m  p r o d u c t i o n ,  o r  pu rchase  power from o u t s i d e  s o u r c e s .  

I n  l i k e  manner, t h e  o t h e r  c a t e g o r i e s  c a n  be t r a c e d  o u t  i n  
o r d e r  t o  d e t e r m i n e  t h e  i n t e r a c t i o n  o f  u n i t s  w i t h i n  a n  o r g a n i z a -  
t i o n  and t h e  t y p e s  of  i n f o r m a t i o n  t h a t  a r e  needed t o  make a  
d e c i s i o n .  

W e  hope t o  c o n t i n u e  t o  d e v e l o p  t h e  SDC w i t h  t h e  h e l p  o f  t h e  
o t h e r  IIASA p r o j e c t s  i n  o r d e r  t o  f o r m u l a t e  a  methodology t h a t  
c o u l d  be a p p l i e d  t o  a l l  p h a s e s  o f  a  r e g i o n a l  d e v e l o p m e n t p r o j e c t ,  
and cou ld  have p a r t i c u l a r  impor tance a s  an assessment  p rocedure  
when d e a l i n g  w i t h  env i ronmenta l  c o n s i d e r a t i o n s .  

An impor tan t  r e s u l t  o f  t h e  TVA s t u d y  was t h e  i d e n t i f i c a t i o n  
of  b a s i c  prob lems i n  r e g i o n a l  development t h a t  r e q u i r e  f u r t h e r  
s c i e n t i f i c  s t u d y  and a t t e n t i o n .  T h i s  was e s p e c i a l l y  t r u e  i n  
r e l a t i o n  t o  a s p e c t s  of  env i ronmenta l  assessment  and management 
needed f o r  a n  e f f e c t i v e  and comprehensive r e g i o n a l  development 
program. 

Even though t h e  TVA had p r e v i o u s l y  e s t a b l i s h e d  a n  env i ron -  
men ta l  depar tmen t ,  t h e  env i ronmenta l  c o n s i d e r a t i o n s  o f  i ts opera -  
t i o n s  d i d  n o t  become a  s i g n i f i c a n t  f a c t o r  u n t i l  t h e  passage  o f  
NEPA. Major d e c i s i o n s  now a f f e c t i n g  t h e  TVA have f a i l e d  t o  t a k e  
s u f f i c i e n t  accoun t  o f  t h e  env i ronmenta l  f a c t o r s  n e c e s s a r y  t o  
s a t i s f y  p r e s e n t  l e g a l  requ i rements .  A s  a  r e s u l t  o f  t h e s e  e a r l i e r  
p o l i c y  d e c i s i o n s ,  w e  found t h a t  t h e  TVA is now overconcerned w i t h  
power o p e r a t i o n s ,  b u t  d i r e c t e d  by t h e  TVA c h a r t e r  t o  i n c l u d e  



programs t h a t  a l l o w  f o r  i n t e g r a t e d  deve lopment  o f  t h e  r e g i o n .  
I t  appeared  t o  u s ,  and o u r  v iew i s  s u p p o r t e d  i n  t h e  l i t e r a t u r e  
[ 1 5 , 1 6 ] ,  t h a t  t h e  major  changes  from r e l i a n c e  on h y d r o e l e c t r i c  
g e n e r a t i o n ,  t o  c o a l - f i r e d  s t e a m  p l a n t s ,  and f i n a l l y  t h e  d e c i -  
s i o n  t o  r e l y  on n u c l e a r  power i n  t h e  f u t u r e ,  stemmed p r i m a r i l y  
from economic c o n s i d e r a t i o n s  and  t h e  u n c e r t a i n  f u t u r e  of n a t u r a l  
f u e l s .  

w i t h  t h e  p a s s a g e  o f  NEPA, it was o r i g i n a l l y  hoped t h a t  t h e  
TVA would become an example o f  p r o p e r  and e f f e c t i v e  environmen- 
t a l  management--with programs c o v e r i n g  a  broad spec t rum o f  en- 
v i ronmenta l  c o n s i d e r a t i o n s .  W e  now f i n d  t h a t  t h e  TVA h a s  d e v e l -  
oped a  m u l t i t u d e  o f  programs, b u t  t h e  m a j o r i t y  o f  p e r s o n n e l  and 
f u n d s  a r e  d e l e g a t e d  t o  power c o n s i d e r a t i o n s .  The A u t h o r i t y  h a s  
deve loped  a n  env i ronmenta l  po l icymaking a c t i v i t y ,  t o  m e e t  t h e  
e n v i r o n m e n t a l  p r o t e c t i o n  laws o f  t h e  f e d e r a l  and s t a t e  govern-  
men ts .  The p r e s e n t  sys tem of env i ronmenta l  management r e f l e c t s  
t h i s  s i t u a t i o n .  

The ass ignment  o f  t h e  c o o r d i n a t i n g  r o l e  t o  one  d i v i s i o n  o f  
t h e  TVA d i s r u p t e d  t h e  compar tmen ta l i zed  sys tem.  The l a c k  o f  a  
s p e c i f i e d  g o a l  o f  env i ronmenta l  p r o t e c t i o n ,  and t h e  t a k i n g  o f  
ma jo r  p o l i c y  d e c i s i o n s  w i t h o u t  a  f u l l  examina t ion  o f  t h e e n v i r o n -  
men ta l  impac ts  ( e s p e c i a l l y  t h e  n u c l e a r  power d e c i s i o n ) ,  f o r c e d  
a  po l icymaking r o l e  upon a  depar tmen t  hav ing  no r e l a t i o n s h i p w i t h  
t h e  a c t i v i t i e s  o f  t h e  o t h e r  d i v i s i o n s ,  and w i t h  no s u i t a b l y  de-  
ve loped  i n t e r n a l  o r g a n i z a t i o n  t o  h a n d l e  t h e  a d d i t i o n a l  t a s k s  and 
r e s p o n s i b i l i t i e s .  T h i s  r e s u l t e d  i n  t h e  development o f  t w o b a s i c  
c o n f l i c t  s i t u a t i o n s .  The f i r s t  i nvo lved  t h e  r e l a t i o n s  o f  DEP 
w i t h  t h e  o t h e r  u n i t s  o f  t h e  TVA, and t h e  second c o n c e r n e d i n t e r -  
n a l  DEP c o n f l i c t s .  

I n  t h e  f i r s t  s i t u a t i o n ,  t h e  problem o f  a u t h o r i t y  l i n e s  and 
s t a t u s  p e r c e p t i o n  a r o s e  a l m o s t  immed ia te l y .  The D i r e c t o r  o f  DEP 
was f o r c e d  t o  d i r e c t  t h e  a c t i v i t i e s  o f  t h e  O f f i c e  o f  Power towards  
t h e  f u l f i l l m e n t  o f  l e g a l  env i ronmenta l  r e q u i r e m e n t s .  The l e a d e r -  
s h i p  o f  t h e  O f f i c e  of Power f e l t  t h a t  i f  O f f i c e  o f  Power money 
was r e q u i r e d ,  t h e y  shou ld  have c o n t r o l  o v e r  how it was s p e n t .  I n  
a d d i t i o n ,  env i ronmenta l  r e q u i r e m e n t s  a s s i g n e d  t o  t h e  a c t i v i t i e s  
of o t h e r  d e p a r t m e n t s  w e r e  t r e a t e d  a s  a d d i t i o n a l  t o  t h e  normal 
o p e r a t i n g  c o s t s .  Env i ronmenta l  c o n s i d e r a t i o n s  w e r e  n o t  viewed 
a s  n e c e s s a r y  t o  t h e  o p e r a t i o n s  of t h e  depar tmen ts .  The e n v i r o n -  
ment was n o t  i n c l u d e d  i n  t h e  d e t e r m i n a t i o n  o f  d e p a r t m e n t a l  g o a l s ,  
b u t  a s  a n  e x p e n s i v e  and t ime-consuming a d d i t i o n .  From e x p e r i e n c e  
w i t h  o t h e r  management sys tems  [ 1 7 ] ,  c o m p l i c a t e d  changes  t o  a  p r e -  
e x i s t i n g  t e c h n o l o g i c a l  o r  management sys tem i n e v i t a b l y  r e s u l t  i n  
c o n f l i c t .  

The i n t e r n a l  c o n f l i c t  was more d i f f i c u l t  t o  c l a r i f y .  I n  ou r  
d i s c u s s i o n s  w i t h  s t a f f  o f  DEP,, w e  r e c e i v e d  t h e  g e n e r a l  i m p r e s s i o n  
t h a t  c o n f l i c t s  a r o s e  among t h e  s t a f f  members themse lves .  They d i d  
n o t  see t hemse lves  a s  a  p o l i c e  o r  s t a f f  u n i t  t o  e n f o r c e  e n v i r o n -  
men ta l  l aws  w i t h i n  t h e  TVA, b u t  r a t h e r  a s  a n  independen t  u n i t  
concerned  w i t h  m i s s i o n s  o f  impor tance i n  t h e i r  f i e l d s  o f  



e x p e r t i s e ,  and invo lved  i n  programs and r e s e a r c h  deemed impor tan t  
by t h e  s t a f f  members themse lves .  The new emphas is  on t h e  p o l i c y -  
making a c t i v i t i e s  o f  DEP h a s  r e s u l t e d  i n  l o s s e s  o f  competent  p e r -  
s o n n e l ,  and a  d e c r e a s e  i n  t h e  m o r a l e  o f  t h e  u n i t .  

A s  a  means o f  e l i m i n a t i n g  t h e  d i v i s i o n a l  c o n f l i c t  s i t u a t i o n ,  
a  s p e c i a l  A s s i s t a n t  f o r  t h e  env i ronment  was h i r e d  and p l a c e d  i n  
t h e  O f f i c e  o f  t h e  Genera l  Manager. T h i s  a l l owed  e n v i r o n m e n t a l  
c o n s i d e r a t i o n s  and compl iance a c t i v i t i e s  t o  be d i r e c t e d  w i t h  
t h e  a u t h o r i t y  o f  t h e  Genera l  Manager. T h i s  p rocedure  a p p e a r s  
t o  have s o l v e d  many o f  t h e  prob lems,  b u t  i t a l s o  may have h in -  
d e r e d  t h e  f o r m a t i o n  o f  e f f e c t i v e  env i ronmenta l  management i n t e -  
g r a t e d  i n t o  t h e  TVA management sys tem.  An a s s i s t a n t  p l a c e d  i n  
t h e  O f f i c e  o f  t h e  Genera l  Manager becomes a  f o c a l  p o i n t  f o r  t h e  
e n v i r o n m e n t a l  c o n s i d e r a t i o n s .  The d i v i s i o n s  have a  tendency  t o  
p a s s  o v e r  DEP and r e f e r  q u e s t i o n s  and c o n f l i c t s  t o  t h e  h i g h e s t  
p o s s i b l e  l e v e l - - i n  e f f e c t  a  communicat ion " s h o r t  c i r c u i t " .  

Codes and p r o c e d u r e s  i n  env i ronmenta l  p l a n n i n g  and a s s e s s -  
ment a r e  now i n  o p e r a t i o n  [ l a ] .  They a p p e a r  t o  be meet ing t h e  
imposed l e g a l  r e q u i r e m e n t s  e f f e c t i v e l y ,  b u t  t h i s  f a c t  t e n d s  t o  
c o n c e a l  t h e  e x i s t e n c e  o f  d i v i s i o n a l  and g o a l  c o n f l i c t s .  T h i s  
a d a p t a t i o n  t o  h a n d l e  changes i n  management by add ing  a  new l e v e l  
o f  a u t h o r i t y  may be e f f e c t i v e  i n  mee t ing  an  emergency s i t u a t i o n ,  
b u t  c o u l d  e x a c e r b a t e  a  c o n f l i c t  s i t u a t i o n  and r e s u l t  i n  more 
harm and permanent long- term damage. 

4 .1 .6  Conc lud ing Remarks 

Throughout t h i s  r e p o r t  it h a s  been emphasized t h a t  t h e  p r e s -  
e n t  sys tem o f  env i ronmenta l  management i n  t h e  TVA i s  a  r e s p o n s e  
t o  t h e  f e d e r a l  and s t a t e  l e g i s l a t i o n  a f f e c t i n g  TVA o p e r a t i o n s .  
The TVA was r e q u i r e d  i n  e f f e c t  t o  i n c o r p o r a t e  a  ma jo r  change 
i n t o  i t s  management p r o c e d u r e s ,  i . e . ,  t o  d e v e l o p  a  management 
sys tem i n v o l v i n g  a lmos t  e v e r y  b ranch  and i n c l u d i n g  m o n i t o r i n g ,  
po l i cymak ing ,  and i n t e g r a t i o n  t a s k s .  

The e s t a b l i s h m e n t  o f  t h e  p r e s e n t  sys tem was n o t  accompl ished 
smooth ly .  C o n f l i c t s  a r o s e  c o n c e r n i n g  g o a l s  and p e r c e p t i o n s ,  a s  
w e l l  a s  t h e  a c t u a l  i n t e g r a t i o n  o f  env i ronmenta l  management i t s e l f .  
I n  o r d e r  t o  a m e l i o r a t e  some of  t h e s e  d i f f i c u l t i e s ,  t h e  TVA e s t a b -  
l i s h e d  a  new p o s i t i o n  endowed w i t h  t h e  a u t h o r i t y  o f  t h e  Genera l  
Manager. I n  c e r t a i n  r e s p e c t s  t h i s  was an e f f e c t i v e  p rocedure  t o  
d e a l  w i t h  c e r t a i n  immediate and v i s i b l e  prob lems o f  t h e  e n v i r o n -  
m e n t a l  management sys tem.  The p r e p a r a t o r y  s t e p s  and t h e  p roce-  
d u r e s  t o  be used f o r  env i ronmenta l  impact  a s s e s s m e n t  were c o d i -  
f i e d  and f o r m a l i z e d  and a  r e p o r t i n g  p rocedure  concern ing  t h e  
s t a t u s  o f  env i ronmenta l  p r o j e c t s  was a l s o  e s t a b l i s h e d .  A l l  o f  
t h e s e  i n t e g r a t i n g  d e v i c e s  were f o r m a l i z e d  i n  t h e  r e l a t i v e l y  
s h o r t  t ime-span o f  two y e a r s ,  by no means an e a s y  t a s k  f o r  such 
a  l a r g e  and complex o r g a n i z a t i o n .  



The TVA approach towards environmental management has been 
successful in achieving a specific goal: meeting legal require- 
ments that relate to environmental protection. At the same time, 
however, this approach may have hindered the process of estab- 
lishing a truly integrated approach to environmental management, 
because of its effect on DEP. 

We were told that the future goals of the TVA environmental 
management system have been determined by the policymaking level 
and are summarized as follows: 

- To place greater emphasis on meeting national environ- 
mental criteria and standards; 

- To participate more actively in setting national standards; 

- To initiate more environmental demonstration projects; 

- To obtain greater internal coordination among TVA units; 

- To develop a system of long-range environmental planning; 

- To develop integrating mechanisms between the TVA and 
state agencies in order to solve environmental problems. 

To fulfill these goals and objectives, it may be necessary 
to strengthen the position of DEP in the hierarchical structure. 
Environmental management and environmental preservation need to 
be incorporated as goals rather than as constraints on TVA opera- 
tions. In the TVA we found that the handling of environmental 
considerations as constraints proved to be one method of estab- 
lishing an initial environmental management system. The next 
phase would involve a further integration in the TVA management 
system--the establishment of specific environmental goals, which 
are not treated as constraints in their management system. 

The TVA study has also led us to identify certain items that 
need consideration for the development of an environmentalmanage- 
ment system. They are: 

- The theoretical basis for the selection of goals and 
objectives in the environmental field; 

- The basis for environmental goal integration; both inter- 
nal to the system, and between environmental management 
and general management activities; 

- The mechanisms and criteria of goal measurement; 

- An assessment and evaluation system of project environ- 
mental analysis not specifically based on economic 
criteria; 



- Long-range planning and budgeting systems applied to 
environmental activities; 

- The mechanism of possible interactions between external 
organizations, such as industry, agriculture, and agencies 
of the governmental system, with the TVA. 

Our experience in studying the TVA system of environmental 
management proved valuable in establishing a basis for further 
research, and in the formulation of an approach which could be 
applied to future case studies in different socioeconomic sys- 
tems. We found the SDC to be a useful tool for examining inter- 
nal mechanisms and the workings of a management system, appli- 
cable in many diverse situations. More work on the influence of 
conditions external to the organization needs to be done, espe- 
cially in relation to environmental policy and environmental 
regulations dictated by an external body. These characteristics 
are studied more extensively in the case study--the Bratsk-Ilimsk 
Territorial Production Complex in the Soviet Union. 

4.2 A CASE STUDY OF THE TVA'S ENVIRONMENTAL DECISION 

MAKING: THE HARTSVILLE NUCLEAR POWER PLANT PROJECT --- -- 

4.2.1 Purpose of the Case Study and Outline --- 

The purpose of this section is to supplement and illustrate 
the preceding general analyses of the TVA's environmental plan- 
ning and decision-making processes with a case study of a recent 
large TVA project. The case selected is the latest nuclear power 
project in Hartsville, Tennessee, with emphasis on the subproblem 
of site selection. This project was traced throughout the divi- 
sions and Offices of the TVA from interviews with the responsible 
managers and other staff involved. This information together with 
various published reports, unpublished documents, and in-house 
memoranda about the Hartsville project is put together here to 
create a picture of the real information-processing, decision- 
making, and implementation strategies in the TVA. 

More specifically, this case study addressed the following 
questions: 

- How did the TVA initiate, plan, and manage the Hartsville 
project? 

- How did the TVA solve the subproblem of selecting an 
appropriate site when planning the Hartsville plant? 

- What were the sources of conflicts and how'were they 
resolved? 

- What are the formal characteristics of the TVA's infor- 
mation-processing and decision-making strategies in 



n u c l e a r  power p r o j e c t s  i n  g e n e r a l ,  and i n  s i te  s e l e c t i o n  
i n  p a r t i c u l a r ,  and how a r e  t h e s e  c h a r a c t e r i s t i c s  t o  be 
e v a l u a t e d ?  

The o u t l i n e  o f  t h i s  s e c t i o n  f o l l o w s  t h e s e  f o u r  q u e s t i o n s .  
F i r s t ,  t h e  p l a n n i n g  and budge t ing  sys tem f o r  t h e  H a r t s v i l l e  
p r o j e c t  i s  d e s c r i b e d .  The p r o c e s s e s  o f  f o r e c a s t i n g ,  p l a n n i n g ,  
and imp lementa t ion  i n  t h e  development o f  t h a t  p r o j e c t  a r e  ana- 
l y z e d .  Among t h e  p l a n n i n g  p r o c e s s  s u b t o p i c s  a r e  g o a l  i d e n t i f i c a -  
t i o n ,  g e n e r a t i o n  o f  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 ,  i n f o r m a t i o n  
c o l l e c t i o n ,  e v a l u a t i o n ,  and d e c i s i o n  making. 

I n  t h e  second p a r t  t h e  subproblem o f  s i t i n g  t h e  H a r t s v i l l e  
p l a n t  is examined i n  more d e t a i l .  The g o a l s  and o b j e c t i v e s  o f  
t h e  TVA a s  a  whole a r e  d i s c u s s e d  a s  w e l l  a s  how t h e s e  g o a l s  a r e  
r e f l e c t e d  i n  t h e  v a r i o u s  O f f i c e s  and d i v i s i o n s .  Beg inn ing w i t h  
t h e  s e a r c h  f o r  s u i t a b l e  si tes,  t h e  second p a r t  a n a l y z e s  how i n -  
f o r m a t i o n  abou t  t h e s e  sites i s  a g g r e g a t e d ,  and e v a l u a t e d ,  empha- 
s i z i n g  t h e  i n t e r d i v i s i o n a l  c o o r d i n a t i o n  i n  t h e  p r o c e s s  o f  s c r e e n -  
i n g  a l t e r n a t i v e s  and s e l e c t i n g  t h e  f i n a l  s i te .  

The t h i r d  p a r t  examines t h e  c o n f l i c t i n g  g o a l s  and i n t e r e s t s  
t h a t  c a n  b e  i d e n t i f i e d  i n  t h e  development o f  t h e  p r o j e c t .  I t  
d e s c r i b e s  t h e  c o n f l i c t s  between t h e  TVA and o t h e r  g r o u p s  and 
o r g a n i z a t i o n s ,  and it d i s c u s s e s  TVA s t r a t e g i e s  t o  r e s o l v e  such 
c o n f l i c t s .  

The l a s t  p a r t  a t t e m p t s  t o  f o r m a l i z e  and c r i t i c i z e  t h e  TVA's 
i n f o r m a t i o n - p r o c e s s i n g  and dec is ion-mak ing s t r a t e g i e s  i n  t h e  
H a r t s v i l l e  p r o j e c t .  These s t r a t e g i e s  a r e  c h a r a c t e r i z e d  a s  un- 
s t r u c t u r e d  and i n f o r m a l ,  h i g h l y  s e q u e n t i a l ,  and noncompensatory.  
The c o n c e p t u a l  problems invo lved  i n  such  s t r a t e g i e s  a r e  empha- 
s i z e d ,  and it is shown t h a t  t h e s e  s t r a t e g i e s  a r e  i n  c o n t r a d i c t i o n  
t o  e x p r e s s e d  TVA p o l i c y .  

4 .2 .2  The TVA's H a r t s v i l l e  P r o j e c t  

4 .2 .2 .1  H a r t s v i l l e  i n  t h e  Con tex t  of  t h e  TVA's Power P r o j e c t s  
A --- -- - 

When t h e  TVA was c r e a t e d  i n  1933 it t r i e d  t o  a c h i e v e  i t s  
m u l t i p l e  o b j e c t i v e s - - t o  p r o v i d e  power, a g r i c u l t u r a l  deve lopment ,  
f l o o d  c o n t r o l ,  and n a v i g a t i o n  f o r  t h e  Tennessee V a l l e y - - b y b u i l d -  
i n g  m u l t i p u r p o s e  dams. These dams were a  n a t u r a l  v e h i c l e  f o r  an 
i n t e g r a t e d  r e g i o n a l  deve lopment ,  and t h e  many c o n f l i c t i n g  g o a l s  
i n  t h e  deve lopment  of  t h e  Tennessee V a l l e y  had t o  b e  c a r e f u l l y  
c o n s i d e r e d  i n  t h e  d e s i g n  and s i t e  e v a l u a t i o n  o f  a  proposed dam. 
Between 1933 and 1950 t h e  TVA's power s u p p l y  was m a i n l y h y d r o b a s e d ;  
29 dams c r e a t e d  a  c a p a c i t y  o f  o v e r  3000 MW. Energy c o n s i d e r a t i o n s  
and o t h e r  g o a l s  o f  r e g i o n a l  development appeared  t o  form a  reason-  
a b l e  b a l a n c e  i n  t h e  TVA's power p r o j e c t s .  

T h i s  p i c t u r e  changed when, i n  t h e  e a r l y  1950s ,  t h e  r i s i n g  
demand f o r  e l e c t r i c i t y  i n  t h e  V a l l e y  bypassed t h e  h y d r o c a p a c i t y  



of the region and the TVA began to supplement its hydrocapacity 
with fossil fuel plants. The objectives for the design andsite 
of these plants shifted towards considerations of power, cost, 
and engineering feasibility. Today the Authority operates 14 
fossil fuel plants, which are predominantly coal-fired, and which 
have a total capacity of nearly 19,000 MW. Other goals of region- 
al development in the TVA's power projects began to be dominated 
by the need to satisfy rising energy demands. 

In comparison with other utilities in the United States, the 
TVA began its nuclear projects relatively late. In the early 
1960s a study comparing the costs and benefits of nuclear power 
with its closest competitor, coal. The results were published 
in 1966 [19] and they concluded that, from the overall considera- 
tion of feasibility and cost, nuclear were preferable to coal- 
fired plants. As a consequence of this study the TVA's first 
nuclear plant, the Browns Ferry plant, was designed. Today this 
plant is essentially complete, although commercial operation has 
not yet begun. Three additional nuclear plants, the Sequoyah, 
Watts Bar, and Bellefonte, are presently under construction. 
These will add a capacity of approximately 11,000 MW to the TVA's 
present power system. When compared to these figures all other 
capacity increases are marginal. 

Originally the planning and evaluation of these nuclear 
plants were oriented exclusively towards energy, engineering, 
and cost considerations. In I969 this situation was changed 
with the passing of the Environmental Act, which required the 
assessment of environmental and socioeconomic impacts, leading 
back to a somewhat more integrated view of the costs and benefits 
of a TVA power project for the Tennessee Valley region. In this 
context the Hartsville project was planned in 1970 as the TVA's 
most recent addition to its power system. The main objectives 
were to meet the energy demands of the early 1980s with cheap 
energy for the Valley, while keeping costs and social and envi- 
ronmental impacts minimal. 

4.2.2.2 The Structure of the Hartsville Project -- -- 
The TVA's nuclear power projects impose complex information- 

processing requirements and decision-making problems on the orga- 
nization. The tasks performed in the Hartsville project are not 
unlike those that any decision maker or decision-making institu- 
tion faces when solving complex decision-making problems: 

(1) Problem identification (Is there any problem? What 
is the nature of that problem?) ; 

(2) Identification of goals and objectives (With what 
criteria should possible solutions be evaluated?); 



( 3 )  I d e n t i f i c a t i o n  o f  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  (What 
a r e  t h e  a v a i l a b l e  o p t i o n s ? ) ;  

( 4 )  C o l l e c t i n g  i n f o r m a t i o n  (On what a s p e c t s  do  t h e s e  
o p t i o n s  v a r y ? ) ;  

( 5 )  E v a l u a t i o n  and d e c i s i o n  (Which i s  t h e  b e s t  a l t e r n a t i v e ? ) ;  

( 6 )  Implementat ion (How can  t h e  s e l e c t e d  a l t e r n a t i v e  b e  
b e s t  r e a l i z e d ? ) .  

F o r e c a s t i n g  i s  t h e  main t o o l  used f o r  prob lem i d e n t i f i c a t i o n  
i n  t h e  TVA's power p r o j e c t s  th rough  c o n t i n u i n g  assessment  o f  fu -  
t u r e  power needs.  I n  t h e  p l a n n i n g  phase  Tasks  2-5 a r e  t a k e n  o n ,  
Task 6--to implement t h e  p r o j e c t - - i s  s p l i t  i n t o  a  c o n s t r u c t i o n  
and a n  o p e r a t i o n  s t a g e .  Tab le  4.3 summarizes t h e  p r o c e s s  by 
which t h e  TVA a t t a c k e d  t h e s e  t a s k s  i n  i t s  H a r t s v i l l e  p r o j e c t .  
The f o l l o w i n g  t h r e e  s t a g e s  o f  t h e  p r o j e c t - - f o r e c a s t i n g ,  p l a n n i n g ,  
and implementat ion- -wi l l  b e  a n a l y z e d  i n  t h e i r  r e l a t i o n  t o  t h e  
s i x  b a s i c  i n f o r m a t i o n - p r o c e s s i n g  and dec is ion -mak ing  t a s k s .  

4 .2 .2 .3  F o r e c a s t i n g  

Shor t -  and long-term f o r e c a s t i n g  (1 and 1 0  y e a r s  r e s p e c t i v e l y )  
o f  sys tem l o a d s  and c a p a c i t i e s  is a  j o i n t  e f f o r t  o f  t h e  D i v i s i o n  
o f  Power Market ing ( l o a d  f o r e c a s t )  and t h e  D i v i s i o n  o f  Power 
Resource P l a n n i n g  ( c a p a c i t y  f o r e c a s t s ) .  The f o r e c a s t  o f  f u t u r e  
sys tem c a p a c i t y  i s  r e l a t i v e l y  s i m p l e ,  b u t  becomes--al ready i n  
t h e  H a r t s v i l l e  case- -compl ica ted t h r o u g h  t h e  unexpected c o n s t r u c -  
t i o n  d e l a y s  i n  t h e  p r e v i o u s l y  p lanned  n u c l e a r  p l a n t s .  The p r e s -  
e n t l y  used f o r e c a s t i n g  model is, however, q u i t e  a d a p t a b l e  t o  
d e l a y e d  i n f o r m a t i o n  ( f rom t h e  D i v i s i o n s  o f  E n g i n e e r i n g  Design and 
C o n s t r u c t i o n ) ,  and is a b l e  t o  r e v i s e  i t s  f o r e c a s t s  i n  a  m a t t e r  
o f  m i n u t e s .  The demand o r  l o a d  f o r e c a s t  is much more complex, 
i n t e g r a t i n g  a  wea l th  o f  i n f o r m a t i o n  r a n g i n g  f rom h i s t o r i c a l  TVA 
l o a d s ,  e s t i m a t e s  o f  c o n s e r v a t i o n  e f f e c t s ,  t o  n a t i o n a l  economic 
d a t a .  The l o a d  f o r e c a s t s  a r e  upda ted  a n n u a l l y ,  and t h e y  inc lude- -  
b e s i d e s  t h e  s h o r t -  and long- term f o r e c a s t - - a  v e r y  long- term f o r e -  
c a s t  f o r  t h e  y e a r  2000. 

These f o r e c a s t s  a r e  compi led by t h e  s t a f f  o f  t h e  D i v i s i o n  
o f  Power Resource P lann ing  t o  e s t i m a t e  f u t u r e  supp ly  and demand. 
These a r e  t h e n  p r e s e n t e d  t o  t h e  Genera l  Manager and t h e  Board o f  
D i r e c t o r s .  On t h e  b a s i s  o f  t h e s e  d a t a  t h e  Board d e c i d e s  when t o  
add c a p a c i t y  t o  t h e  sys tem.  I n  1970,  f o r e c a s t s  o f  t h e  expec ted  
n e t  and peak sys tem l o a d s  i n  t h e  e a r l y  1980s i n d i c a t e d  t h a t  t h e  
TVA would be u n a b l e  t o  f u l f i l l  t h e  f u t u r e  demands w i t h  i t s  e x i s t -  
i n g  and p l a n n e d  power p l a n t s .  T a b l e  4 . 4  summarizes power s u p p l y  
and demand p r o j e c t i o n s  i f  c a p a c i t y  is  i n c r e a s e d  by 1205 MW i n  4 
s t e p s  between December 1980 and J u n e  1982. I f  t h e  assumpt ions  
o f  t h i s  f o r e c a s t  were c o r r e c t ,  ( s u c h  a s  an  annua l  i n c r e a s e  o f  
peak power l o a d  o f  6 . 5 % ) ,  t h e  TVA would c l e a r l y  b e  u n a b l e  t o  



Table 4.3. The TVA's structure of the Hartsville project. 

m e  1 Phase ( N1 Div is ions I Task 

I Coordinat ion I w t p u t  
Involved 

Power Resource 1 Planning 
Pre l imi -  
na ry  

Forecast ing Power Resource 1001 I Planning 

Power Marketing 

i Engineering 
Design 

F ina l  

Construe- 
t l o n  

Capacity f o r e c a s t s  

Demand f o r e c a s t s  

Power Resource 
Planning 

Power Resource 
Planninq 

Eaginzer ing 
Design 

Environmental 
Planning 

F i sh ,  Fo res t r y ,  
and W i l d l i f e  

Other 

Engineering 
Design 

Engineering 
Const ruc t ion 

Power C o n s t m c t i  

Power Operat ion 

Others  

Screening a l t e r -  
n a t i v e  f u e l s ,  base- 
load a l t e r n a t i v e s ,  
prescreen inq of s i t e s  

Conceptual des iqn ,  
b i ds ,  es t ima tes ,  
pre l iminary  s i t e  
s t u d i e s  

Power Resource 
Planning 

Pre l iminary  p r o j e c t  
a t ~ t h o r i z a t i o n  request  
( f o r  Board approva l )  

S i t e  s e l e c t i o n .  
impact s t u d i e s ,  
s a f e t y  s t u d i e s  

Engineering des ign 
c r i t e r i a ,  bas i c  
eng inaer ing 

Environmental 
impact assessment 

S i t e  s t u d i e s ,  
environmental  
impact s t u d i e s  

Legal aspec ts ,  
procurement,  e t c .  

Power Resource 
o lann iny  

F ina l  p r o j e c t  au tho r i za -  
t i o n  reques t  ( f o r  Board 
approva l )  

Environmental impact 
s ta tement ;  Sa fe t y  
r e p o r t  

1 F ina l  des ign  I Engineering Const ruc ted p l a n t  
Design ( f i r s t  I I 
I two yea rs )  and 

Const ruc t ion 
( p l a n t )  

Engineering 
Const ruc t ion 

On I Const ruc t ion ( t r ans -  
miss ion l i n e s )  I 

/ Monitor ing impacts I I I 

I I 

T e s t  and c m e r c i a l  
ope ra t i on  I Power Operat ion E l e c t r i c i t y  



Table 4.4. The TVA's load and capacity forecasts 
for 1980-1981 (in 1975). 

Estimated Lo ad 
Period Peak Demand Interchange Served Dependable 

WA system Delivered by Capacity 
MW MW TVA-MW MW 

Winter 
1980-1981 31,300 

Summer 
1981 28,050 

Winter 
1981-1982 33,100 

Summer 
1982 29,450 

Desired 
MW % 

Margins 

Available 
MW 9, 

Surplus 
MW 

Winter 
1980-1981 6725 23.0 5573 19.1 

Summer 
1981 6715 22.3 7032 23.4 

Winter 
1C181-1982 7201 23.2 7396 23.8 

Summer 
1982 7058 22.4 

meet its reliability criterion (system load can be expected to 
exceed the available generating capability during 1 day in 10 
years) in the early 1980s. The Board decided that a capacity 
increase was necessary. The problem was identified and passed 
on to the Division of Power Resource Planning to investigate 
possible alternative plans and solutions. 



4.2.2.4 P lann inq  

The t a s k  o f  t h e  D i v i s i o n  o f  Power Resource P l a n n i n g  was t o  
deve lop  a  c o n c r e t e  power p r o j e c t  t h a t  c o u l d  f u l f i l l  t h e  sys tem 
r e q u i r e m e n t s .  T h i s  i n c l u d e d  an i n v e s t i g a t i o n  o f  a l t e r n a t i v e  
f u e l s ,  a l t e r n a t i v e  d e s i g n  c o n c e p t s ,  p o s s i b l e  s e r v i c i n g  a r e a s ,  
p l a n t  s i tes,  e t c .  I n  a  p r e l i m i n a r y  p l a n n i n g  phase which l a s t e d  
f rom 1970 t o  1972 some o f  t h e s e  a l t e r n a t i v e s  w e r e  e l i m i n a t e d .  
Dur ing t h e  f o l l o w i n g  two y e a r s  more d e t a i l e d  i n f o r m a t i o n  was 
c o l l e c t e d  a b o u t  t h e  rema in ing  a l t e r n a t i v e s  and a  f i n a l  p r o j e c t ,  
t h e  H a r t s v i l l e  n u c l e a r  p l a n t ,  was d e s i g n e d .  

4 . 2 . 2 . 4 . 1  G o a l s  a n d  O b j e c t i v e s :  When t h e  H a r t s v i l l e  p r o j e c t  
was i n i t i a t e d  i n  1970 t h e  main g o a l  of t h e  D i v i s i o n  o f  Power Re- 
s o u r c e  P l a n n i n g  was t o  m e e t  t h e  c a p a c i t y  needs  i n  1980 w i t h i n  
t h e  TVA's r e l i a b i l i t y  c r i t e r i o n .  I n  a d d i t i o n ,  any such  p r o j e c t  
had t o  be  s u i t a b l e  t o  o b t a i n  a u t h o r i z a t i o n  and f e a s i b l e  from an 
e n g i n e e r i n g  v i e w p o i n t ,  w h i l e  t h e  c o s t s  and impact  on  t h e  e n v i r o n -  
ment were t o  be  minimized.  These g o a l s  were n e v e r  e x p l i c i t l y  
f o r m u l a t e d ,  no r  w e r e  p a r t i c u l a r  s u b o b j e c t i v e s  worked o u t .  The 
g o a l s  were a l s o  a p p a r e n t l y  n o t  s e e n  i n  t h e  c o n t e x t  o f  t h e  TVA's 
g l o b a l  t a s k  t o  deve lop  t h e  r e s o u r c e s  o f  t h e  Tennessee V a l l e y  
a r e a .  B e s i d e s  t h e  b e n e f i t  o f  cheap e l e c t r i c i t y  o n l y  t h e  i n d i r e c t  
b e n e f i t s  o f  some power p r o j e c t s  w e r e  ment ioned ( s u c h  a s  p r o v i d i n g  
employment d u r i n g  t h e  c o n s t r u c t i o n  p h a s e ,  e t c . ) .  

4 . 2 .  2 . 4 . 2  I d e n t i f i c a t i o n  o f  A l t e r n a t i v e s :  The H a r t s v i l l e  
p r o j e c t  s t a f f  c o n s i d e r e d  a  long  l i s t  o f  a l t e r n a t i v e s  t o  s o l v e  
t h e  problem posed by t h e  c a p a c i t y  need f o r e c a s t s .  B e s i d e s  con- 
s e r v a t i o n  programs,  i n c r e a s i n g  peak c a p a c i t y ,  and o t h e r  improve- 
ments  w i t h i n  t h e  e x i s t i n g  sys tem,  t h e y  c o n s i d e r e d  t h e  f o l l o w i n g  
a l t e r n a t i v e  means o f  i n c r e a s i n g  b a s e l o a d  c a p a c i t y :  

(1) H y d r o e l e c t r i c  power: 

( 2 )  Geothermal power; 

( 3 )  F o s s i l  f u e l  power 

- n a t u r a l  g a s ,  
- o i l ,  
- c o a l ;  

( 4 )  Nuc lea r  power. 

I t  d i d  n o t  t a k e  much i n f o r m a t i o n  c o l l e c t i o n  t o  narrow t h i s  
l i s t  down s u b s t a n t i a l l y .  The f i r s t  two a l t e r n a t i v e s  were n o t  
f e a s i b l e ,  s i n c e  t h e r e  a r e  no more s i t e s  f o r  a d d i t i o n a l  hydro- 
e l e c t r i c  p l a n t s  i n  t h e  V a l l e y  and t h e  a r e a ' s  geo the rma l  r e s o u r c e s  
a r e  poor .  Among t h e  f o s s i l  f u e l  a l t e r n a t i v e s  n a t u r a l  g a s  a n d o i l  
were e l i m i n a t e d  because o f  s h o r t -  and long- term s u p p l y  prob lems.  



Coal was considered the only serious competitor of nuclear fuel. 
The project staff considered 20 possible plant sites, and plant 
design concepts that varied on 12 dimensions ranging from dif- 
ferent heat dissipation systems to different water intake sys- 
tems. 

4.2.2.4.3 Information Collection: The part of the planning 
phase involving information collection was executed in two steps. 
First preliminary studies were performed to eliminate unsuitable 
alternatives. Second the remaining alternatives were studied in 
more detail to finalize the project. This information collec- 
tion task was coordinated by a project staff in the Division of 
Power Resource Planning. They determined the type of data 
needed, asked other divisions to perform studies to provide such 
data, and complied reports from this information. These were 
submitted to the General Manager and the Board. 

In general this process appears somewhat informal and un- 
structured. There appeared to be no plan that determined what 
information was needed and why. Also it is difficult to separate 
what constituted information in that process, and what was eval- 
uation, prescreening, or recommendation. 

The first part of the information collection process in- 
volved a study comparing nuclear fuel with coal, several pre- 
liminary engineering studies on plant design concepts, and some 
investigation of candidate sites. Only the Office of Power and 
the Office of Engineering Design and Construction (OEDC) were 
formally involved in these studies. Other divisions were in- 
formed, but did not themselves provide any data or evaluations. 

The comparison between nuclear and coal-fired plants came 
to the same conclusion as the 1966 study: total generating costs 
for nuclear plants were estimated to be substantially lower than 
those for coal-fired plants (6.8 mills/kWh against 10.3 mills/kWh 
respectively). Map searches, analyses of possible servicing 
areas, and preliminary engineering studies were the main sources 
of information used to narrow down the number of possible plant 
sites to four. On the engineering side studies on site related 
design concepts were initiated. These studies were summarized 
in a preliminary project authorization request submitted by the 
project staff to the General Manager and the Board in 1972. It 
recommended that two nuclear plants should be built with two 
identical boiling water reactors, both to be made by General 
Electric. Four alternative sites were recommended for detailed 
investigation, and different site related design concepts were 
suggested for further study by OEDC. The Board approved the 
preliminary project and the detailed studies began in 1972. 

In the second part of the information collection process 
almost all TVA divisions became involved in the project develop- 
ment. The staff in the Division of Power Resource Planning 



determined the information and studies that were needed. It 
funded other divisions and sometimes outside consultants to 
perform these studies. DEP and FF&WD concentrated on the envi- 
ronmental impact of the planned nuclear project, and on gathering 
information about the four remaining sites. OEDC and the Office 
of Power performed detailed design and site studies as well as 
safety and cost-benefit analyses. Other divisions were also 
involved with, for example, procurement questions, and the legal 
aspects of the project. 

The results of this part of the information collection pro- 
cess were summarized in several reports such as the draft envi- 
ronmental statement, safety and siting reports, and the final 
~ro jec t  authorization request. These reports recommended the 
site at Hartsville, specified the details of the Hartsville 
plant design, all the information about the other alternatives 
studied, the relative environmental and socioeconomic impact as 
well as direct and indirect costs and benefits of these alter- 
natives. 

4 . 2 .  2 . 4 . 4  E v a l u a t i o n  a n d  D e c i s i o n :  The budgetary and other 
aspects of the project were reviewed in the General Manager's 
Office in 1974. The project was approved by the Board in the 
same year. The draft Environmental Impact Statement was submit- 
ted to the Environmental Protection Agency (EPA) for approval 
and to other governmental and nongovernmental agencies for re- 
view. The public was informed about the project in November 
1974. The final environmental impact statement was submitted 
to the EPA in May 1975, and it is still (June 1975) being re- 
viewed. There is considerable public discussion about the 
Hartsville project, and the TVA's general strategy appears to 
be to "sell" or at least defend the project. 

As of June 1975, construction has not yet begun in Hartsville 
but some general principles of the implementation process in the 
TVA's nuclear power projects can be sketched here. From the date 
of Board approval of the Hartsville project, the project leader- 
ship passes from the Office of Power to OEDC (see Table 4.3). 
The staff in the Division of Engineering Design control and 
coordinate the project during the period between Board approval 
and construction. From then on the Division of Engineering Con- 
struction will take over. This preconstruction and construction 
phase will be highly organized and controlled. OEDC has devel- 
oped a project control system that imposes a firm structure and 
control on their tasks of scheduling construction and monitoring 
progress. Construction will begin in November 1975, and it is 
expected to be completed by 1980. 

Test operations will start in the beginning of 1980. This 
phase as well as the phase of commercial operation (June 1980) 



will be controlled and coordinated by the Division of Power 
Operations. During operation of the plant, other divisions are 
involved mainly in monitoring the environmental impact. 

4.2.3 The Siting Problem in the Hartsville Project 

An interesting subproblem in the planning of the Hartsville 
project is the question of where to locate the plant. The site 
selection is handled independently of a specific nuclear project. 
The search for and evaluation of feasible sites is a continuing 
process, which ensures that 10-20 sites are available whenever a 
nuclear project begins. Staff members in the Division of Power 
Resource Planning have the specific task of coordinating the 
site search and evaluation process. 

4.2.3.1 Goals and Objectives 

At the time when the multipurpose dams were the main source 
of power from the TVA, the site of the plant was a question in- 
volving all the major divisions. The site would be evaluated 
with respect to many goals and objectives, such as engineering 
feasibility, flood control benefits, power benefits, etc. During 
the 1950s and the 1960s sites for coal-fired and nuclear plants 
were selected mainly to meet the objectives of power, cost and 
engineering feasibility. The National Environmental Policy Act 
of 1969 has changed this situation, and the environmental impact 
of a site is now carefully considered in the evaluation. There 
existed no clear picture in any division of the value dimensions 
or overall objectives for sites and of their relative importance 
in site evaluation. From discussions in the divisions and from 
the evaluations implicit in the selection process, it appears 
that the sites are evaluated from the following main criteria: 

- Power system improvement ; 

- Engineering feasibility; 

- Environmental impact minimization; 

- Cost minimization. 

The first criterion is in some senses very strong, but it 
is also very general and leaves out many site alternativeswithin 
the areas needing improved energy supply. In spite of itsimpor- 
tance, therefore, it does not seem to have much impact on the 
selection process. Areas are selected on the basis of power 
system needs, but the sites within these areas will not differ 
much with respect to that criterion. 

The second criterion is an essential condition. If a site 
is not feasible from an engineering viewpoint, it will bedropped 



very early in the selection process. But there are many dif- 
ferent engineering criteria, and there certainly will be some 
trade-offs--explicitly or implicitly--between these. Some of 
the more important subcriteria used in the Hartsville site selec- 
tion were: 

- Seismic feasibility; 

- Geological feasibility; 

- Flooding condition; 

- Site accessibility; 

- Cooling water availability, etc. 

On the environmental impact side, the number of conceivable 
subcriteria is substantial. Among others, the Hartsville site 
study included the following environmental impacts: 

- Radiological impact; 

- Impact on fish and wildlife; 

- Water and air quality impacts; 

- Socioeconomic impacts; 

- Aesthetic impacts, etc. 

Cost considerations carry quite a bit of weight in site 
selection partly because of the relative ease with which they 
can be assessed and communicated. In the Hartsville case the 
following cost considerations were considered: 

- Land acquisition costs; 

- Site preparation costs; 

- Transmission costs. 

4.2.3.2 Identifying Alternatives 

The search for candidate sites for the Hartsville nuclear 
power plant was in the hands of a site study group in the Division 
of Power Resource Planning. Between 1970 and 1972 this group 
looked at approximately 50 sites in the areas in which system 
improvement was needed. These sites were screened purely on the 
basis of global judgements of land use, ownership assessments, 
and engineering feasibility. OEDC aided in this search. Twenty 
sites survived this screening process. 



4.2.3.3 Information Gathering 

Most of these candidate sites were further eliminated by a 
preliminary evaluation of engineering and economic feasibility. 
The Division of Power Resource Planning, and the Division of 
Engineering Design provided the necessary data for this initial 
process. Only four alternatives were considered for detailed 
study: Antioch, Hartsville, Council Bend, and Rivers Bend. 

In 1972, the site study group in the Division of Power Re- 
source Planning funded other divisions to conduct more detailed 
on site studies of the four proposed sites. Those especially 
involved were DEP, FF&WD and OEDC. Each of these divisions 
delivered their reports to the site study group, which coordi- 
nated the work, collected the information, challenged it if 
necessary, and compiled a special siting report. This process 
was not formalized. Its main objective was to comply with NEPA. 

In the Hartsville case, there was apparently fairly unani- 
mous agreement between divisions about the rank order. All four 
sites were suitable for improving the power system. The Division 
of Engineering Design rank ordered the four sites identically 
for seismic feasibility (all equal), geological feasibility 
(Rivers Bend first , Hartsville second) , and flooding conditions. 
Few other reports on the sites include such subcriteria rank 
ordering; usually they are given in the form of raw or simply 
aggregated data and they are combined with some qualitative 
evaluation or recommendation. The TVA hired some outside con- 
sultants to assist in gathering information about the historical 
significance of the site and the area around it, its archeolog- 
ical value, etc., but the bulk of the work was done in-house. 
From cost considerations Hartsville won by a margin of between 
$6 million and $28 million with a cost of $109 million, offset- 
ting a cost disadvantage in transmission line construction. The 
site studies group compiled this information in a report and 
passed it to the General Manager and Board together with the 
recommendation to build in Hartsville for its economic and engi- 
neering advantages. 

4.2.3.4 Evaluation and Decision -- --- 

The General Manager and the Board reviewed the report from 
the site studies group, went through their own evaluation, and 
decided to follow the recommendation and build in Hartsville. 
After this decision, extensive on site investigations began. 

4.2.4 Conflicts and Their Resolution - --- 
4.2.4.1 Conflicts Within the TVA 

For nuclear projects in general, and for the Hartsville 
siting problem in particular, many potential sources of conflict 



e x i s t  w i t h i n  t h e  TVA, b u t  t hey  a r e  d i f f i c u l t  f o r  an  o u t s i d e r  t o  
d i s c o v e r .  There fo re  t h i s  s e c t i o n  stresses t h e  word p o t e n t i a l .  

Obv ious ly  d i f f e r e n t  d i v i s i o n s  would s u b s c r i b e  t o  d i f f e r e n t  
o b j e c t i v e s  when choos ing t h e  s i te  f o r  a  n u c l e a r  p l a n t .  The f o u r  
major g o a l s  ske tched  p rev i ous l y  w i l l  have a  d i f f e r e n t  r e l a t i v e  
impor tance i n  each  d i v i s i o n ,  and it i s  n o t  d i f f i c u l t  t o  see 
which d i v i s i o n  would rank t h e i r  g o a l s  i n  which o r d e r .  

The problem i s  r eso l ved  p a r t i a l l y  by means o f  t h e  p rocess  
i t s e l f .  F i r s t ,  t h e  c o o r d i n a t i o n  and c o n t r o l  o f  t h e  s i te  s t u d i e s  
a r e  i n  t h e  hands of  t h e  Off ice of  Power. Secondly ,  t h e  sequen- 
t i a l  c o n s i d e r a t i o n s  of t h e s e  g o a l s  reduces  t h e  p o s s i b i l i t i e s  f o r  
a c t u a l  c l a s h e s .  By t h e  t i m e  OEDC examines t h e  si tes,  t h e  O f f i c e  
o f  Power i s  a l r e a d y  reasonab ly  s a t i s f i e d  w i t h  t h e  a l t e r n a t i v e s ;  
by t h e  t ime t h e  env i ronmenta l  s t u d i e s  beg in ,  t h e  remain ing a l t e r -  
n a t i v e s  a r e  u s u a l l y  q u i t e  a c c e p t a b l e  from an  eng inee r i ng  view- 
p o i n t .  S t i l l ,  c o n f l i c t s  can and do e x i s t ,  p a r t i c u l a r l y  i f  t h e  
d i v i s i o n s  have more l e a d  t i m e  t o  f o l l ow  t h e  p resc reen ing  p roces-  
ses. The more r e c e n t  a t t e m p t s  t o  improve t h e  s i te  i d e n t i f i c a t i o n  
and s e l e c t i o n  p rocess  seem t o  p o i n t  i n  t h a t  d i r e c t i o n .  Tab le  4 . 5  
g i v e s  a  d e s c r i p t i o n  o f  t h e  s i t i n g  procedure a s  it i s  env isaged  
i n  t h e  f u t u r e .  Phase 1 is  o f  p a r t i c u l a r  importance h e r e ,  s i n c e  
c e r t a i n  problems a r i s e  from d isagreement  among d i v i s i o n s  abou t  
c o m p a t i b i l i t y .  The i m p l i c i t  s o l u t i o n  o f  t h i s  c o n f l i c t  comes 
from t h e  in fo rma l  v e t o  r i g h t  o f  each  d i v i s i o n .  A s i te  w i l l  n o t  
be pursued a g a i n s t  t h e  expressed  o b j e c t i o n  o f  one d i v i s i o n .  

What abou t  minor c o n f l i c t s ?  What happens i f  t h e  D i v i s i on  
of  Eng ineer ing  Design ranks  t h e  si tes d i f f e r e n t l y  from t h e  Divi -  
s i o n  o f  F i s h e r i e s ,  F o r e s t r y ,  and W i l d l i f e  Development? The s i t e  
s t udy  group may s o l v e  t h i s  c o n f l i c t  i n  i t s  f i n a l  recommendation 
by check ing and ba lanc ing ,  and i n f o rma t i ona l  weighing o f  t h e  
va lue  a s p e c t s  t h a t  have c r e a t e d  t h i s  d i f f e r e n c e .  I f  t h e  s t u d y  
group canno t  f i n d  a  s o l u t i o n ,  t h e  problem i s  passed  t o  t h e  General  
Manager 's O f f i ce .  T h i s  appea rs  t o  be a  r a r e  occur rence .  I n  t h e  
H a r t s v i l l e  c a s e ,  t h e  d i sadvan tages ,  such a s  d e s t r u c t i o n  o f  a  
p o s s i b l y  h i s t o r i c a l  s i te ,  t h e  a r c h e o l o g i c a l  p o t e n t i a l  o f  t h e  
s i te ,  and o t h e r  env i ronmenta l  impacts  were r e g i s t e r e d  by t h e  s i te  
s tudy  group,  b u t  they  cons idered  them t o  be  g r e a t l y  outweighed 
by t h e  economic and eng inee r i ng  advan tages .  

4 . 2 . 4 . 2  C o n f l i c t s  Between t'he TVA and Other  Groups - -- - .- - 
I f  i n t e r n a l  TVA c o n f l i c t s  a r e  q u i e t l y  so l ved ,  c o n f l i c t s  be- 

tween t h e  TVA and o t h e r  o r g a n i z a t i o n s  a r e  loud and obv ious .  

There a r e  s e v e r a l  examples o f  such  c o n f l i c t s  i n  t h e  
H a r t s v i l l e  case .  The owners o f  t h e  s i t e s  f o r  t h e  p l a n t s  and 
t h e  t r ansm iss i on  l i n e s  s t r o n g l y  ob jec ted .  The TVA so l ved  t h i s  
problem by having t h e  l and  condemned and by beginn ing l i t i g a t i o n .  
The Upper Cumberland Development D i s t r i c t  (an o r g a n i z a t i o n  o f  
l o c a l  government and i n d u s t r y  r e p r e s e n t a t i v e s )  s t r o n g l y  



Table 4.5. Summary of typical site selection process. 

~ - 

Time Phase Action 
Required I 
Continuing Preliminary 'I System Studies 

Study Area 
Identification 

1 (Completed by August 1 each year) I 

2 Months 

Potential Site Identification 

And Office study of canpati- 
bility--obvious 
incompatible sites 
eliminated 

I (Completed by December 15 each year) 1 

12 Months 

Alternative Site Evaluation I 
Based on intensive recon. 
studies--preferred site 
selected 

I Preferred Site Detailed Studies 

24 Months Acquisition process initiated, 
Environmental Assessment 
Report filed 

12 Months 
Draft Final Environmental 
Report filed--preoperational 
monitoring initiated 



disapproved of the project, the Office of Urban and Federal 
Affairs of the State of Tennessee had strong objections to the 
draft environmental statement, the EPA offered a number of tech- 
nical criticisms. In addition the conservationists are against 
the project, although--at least at present--no particular pres- 
sure group has been formed to fight it. 

The type of arguments used by the TVA to deal with such 
conflicts vary from technical to personal and political. The 
mechanisms to resolve such conflicts are: 

- To defend the project by providing more technical 
information or by performing additional supporting 
studies; 

- To change details in the project to accommodate the 
criticism; 

- To make political moves to reach an agreement with the 
critics; 

- If the above mechanisms fail, to go to court and try to 
overcome the resistance against the project by legal 
means. 

Since the TVA informs the public relatively late in the 
planning of the project (about four years after the plan has 
been formulated and after the plant design and site are selected) 
its position in such conflicts is very defensive. The goal 
appears to be to get the project implemented as it stands and 
as soon as possible. 

4.2.5 Analysis and Evaluation 

4.2.5.1 Characteristics of the TVA's Strategies 

Strategies to cope with complex information-processing and 
decision-making problems of the type faced by the TVA in the 
planning and management of the Hartsville project seek to make 
the problem manageable by reducing its complexity. Most TVA 
managers describe their strategy as "checking and balancing", 
by which they mean a sequence of collecting information about 
alternative courses of action, establishing the positive and 
negative aspects, weighing them against each other in relation 
to some common goal, and deciding on the basis of such evalua- 
tion. This is a verbalization of a compensatory strategy,which 
looks at all the value relevant aspects of the available alter- 
natives, and it is always willing to give up good points in one 
aspect for an improvement in some other aspect. Most normative 
models for information processing and evaluation are compensa- 
tory, since the logical traps of noncompensatory strategies are 
well known. The question is whether or not the TVA has really 
lived up to its norm of a checking and balancing strategy. 



Looking a t  t h e  H a r t s v i l l e  c a s e  it is  v e r y  d i f f i c u l t  t o  
d e t e c t  t h e  form o f  t h e  p l a n n i n g  and management s t r a t e g i e s .  Un- 
l i k e  t h e  w e l l - c o n t r o l l e d  implementat ion p r o c e s s  i n  which OEDC 
a p p l i e s  i t s  p r o j e c t  c o n t r o l  sys tem t o  a s s i s t  i n  m a n a g e r i a l  de- 
c i s i o n  making, t h e  p lann ing  phase l o o k s  r a t h e r  l o o s e  and i n f o r -  
mal .  The a c t u a l  p lann ing  s t r a t e q i e s  can  o n l y  be  e x t r a c t e d  from 
a  c u r i o u s  m i x t u r e  of  i n f o r m a l  sequences  o f  i n f o r m a t i o n  c o l l e c -  
t i o n  and e v a l u a t i o n ,  d e f i n e d  more by t h e  p r o c e s s  th rough  which 
t h e y  evo lved  t h a n  by any i n s p i r e d  p o l i c y .  The fo remos t  problem 
i n  r e a l i z i n g  a  compensatory s t r a t e g y  was t h e  l a c k  o f  w e l l - d e f i n e d  
g o a l s  and o p e r a t i o n a l i z e d  o b j e c t i v e s .  T h i s  l e a v e s  t h e  q u e s t i o n  
open: i n f o r m a t i o n  f o r  what and e v a l u a t i o n  from which c r i t e r i a ?  
P o s s i b l y  because g o a l s  and o b j e c t i v e s  w e r e  vague,  no p r e c i s e  
fo rmat  was g i v e n  e i t h e r  f o r  t h e  c o l l e c t i o n  o f  i n f o r m a t i o n  o r  f o r  
t h e  e v a l u a t i o n .  No fo rma l  r u l e s  f o r  c o l l e c t i n g  and a g g r e g a t i n g  
i n f o r m a t i o n  and no a n a l y t i c a l  t o o l s  f o r  t h e  e v a l u a t i o n  o f  t h e  
a l t e r n a t i v e s  were a p p l i e d .  The r e s u l t s  o f  t h e  i n f o r m a t i o n  c o l -  
l e c t i o n  p r o c e s s  were t h i c k ,  un readab le  r e p o r t s ,  u s u a l l y  accom- 
pan ied  by s t r o n g  recommendations on t h e  b a s i s  o f  one v a l u e  a s p e c t .  
These r e p o r t s  t o g e t h e r  w i t h  t h e i r  s h o r t  and a b s t r a c t e d  summaries 
c o n s t i t u t e d  t h e  b a s i s  f o r  t h e  Genera l  Manager 's and Board 's  
e v a l u a t i o n  and d e c i s i o n .  Checking and b a l a n c i n g  i n  t h e  form 
p o s t u l a t e d  by t h e  TVA management may have taken  p l a c e  d u r i n g t h a t  
p rocess - - in  some p a r t  e v a l u a t i o n s  o f  t h e  c o o r d i n a t i n g  a g e n c i e s ,  
o r  i n  t h e  e v a l u a t i o n  o f  t h e  Board--but c e r t a i n l y  n o t  i n  any w e l l -  
d e f i n e d  and i n t e g r a t e d  f a s h i o n .  

I f  t h e r e  was n o t  much a n a l y t i c a l  s t r u c t u r e  i n  t h e  p r o j e c t  
p l a n n i n g  f o r  H a r t s v i l l e ,  t h e r e  was s u b s t a n t i a l  o r g a n i z a t i o n a l  
s t r u c t u r e  t h a t  determined t h e  p rocedure  and sequence by which 
a l t e r n a t i v e s  were g e n e r a t e d ,  s c r e e n e d ,  and e v a l u a t e d .  The i n t e r -  
e s t i n g  p o i n t  is  t h a t  t h i s  s e q u e n t i a l  p rocedure  i t s e l f  seems t o  
c o n t r a d i c t  t h e  TVA's c l a i m  o f  a  compensatory check ing  and ba lanc -  
i n g  s t r a t e g y .  I n  t h e  H a r t s v i l l e  p r o j e c t  and p a r t i c u l a r l y  i n  t h e  
s i t i n g  problem, t h e  TVA's p l a n n i n g  s t r a t e g y  h a s  a  m u l t i s t a g e  
sequence,  i n  which a l t e r n a t i v e s  a r e  e l i m i n a t e d  a t  e a c h  s t a g e  
because  t h e y  f a i l  t o  m e e t  t h e  set c r i t e r i a .  Each s t a g e  t a k e n  by 
i t s e l f  p robab ly  l e a d s  t o  a  r e a s o n a b l e  s u b s e l e c t i o n .  The problem 
is t h a t  t h e s e  set c r i t e r i a  change because  t h e  v a r i o u s  d i v i s i o n s  
have d i f f e r e n t  g o a l s  and o b j e c t i v e s ,  and n o t  a l l  d i v i s i o n s  par -  
t i c i p a t e  a t  e a c h  s t a g e  a s  e q u a l  p a r t n e r s .  

Another a s p e c t  o f  t h e  TVA's p lann ing  s t r a t e g y  t h a t  d e s e r v e s  
a t t e n t i o n  i s  i ts d e t e r m i n i s t i c  n a t u r e .  The r e p o r t s  o f t e n  reduce  
doub t  and complex i ty  by s t a t i n g  c e r t a i n t i e s  where i n  r e a l i t y  none 
e x i s t .  F o r  example,  demand and c a p a c i t y  es t imat .es ,  a s  w e l l  a s  
c o s t  and t i m e  e s t i m a t e s ,  a r e  u s u a l l y  g i v e n  a s  a  b e s t  p o i n t e s t i -  
mate o r  some average  v a l u e .  O r ,  i n  t h e  e v a l u a t i o n  o f  r e a c t o r  
s a f e t y ,  t h e  r e p o r t s  s imply  d i s c o u n t  t h e  enormous consequences o f  
d i s a s t e r s  (which a r e  d e s c r i b e d  i n  much d e t a i l )  on accoun t  o f  t h e  
sma l l  p r o b a b i l i t y  o f  t h e i r  o c c u r r e n c e .  



In short, the TVA's planning is characterized by a loosely 
structured highly sequential, and deterministic strategy. It is 
unclear how the staff check and balance information about alter- 
native courses of action, and it is also unclear how thedecision- 
making organs can assume a checking and balancing function onthe 
basis of highly selected, preevaluated, deterministic information 
that comes to them in the form of a mass of data with a few simple 
recommendat ions. 

4.2.5.2 Evaluation 

The TVA's planning practice clearly falls short of its goal 
of checking and balancing. It is impossible to check and balance 
to establish trade-offs between various value dimensions, when 
goals are not formulated explicitly, objectives are not opera- 
tionalized, and no format for information collection and evalua- 
tion is given. The only possible benefit of such an informal 
approach to planning is the prevention of conflicts, since pos- 
sible sources of conflict are buried in the procedural planning 
detail, rather than brought out for discussion. The main negative 
aspect of such an informal approach is its susceptibility to 
biases, and prejudices in information collection and evaluation. 

One such bias is a result of the sequential nature of the 
planning procedure together with the lack of a firm and formal 
goal structure. Since at each stage different goals are consid- 
ered, and alternatives are almost exclusively selected on the 
basis of these special goals, the goals and criteria set at 
early stages receive undue weight in the evaluation and selection 
of alternatives. Consider, for example, the siting problem. A 
site that may be excellent from an environmental viewpoint may 
never be discovered or considered as a candidate, unless it 
managed to survive the screening of the Office of Power and OEDC. 
Now compare that with the information-processing and decision- 
making strategies in the problem of siting a multipurpose dam. 
In no way could the flood control staff be convinced that they 
should only look at alternatives that have been preselected by 
the Office of Power or by the Office of Agricultural Development. 

Finally, the deterministic nature of the information on 
which planning decisions have to be based takes away an important 
aspect of risk-benefit trade-offs in managerial decision making. 
Conceptual risk reduction through ill-understood models (expected 
value models, net present value models, etc.) or vague notions 
of extremely small probabilities is another example of the short- 
comings of the checking and balancing process in TVA strategy. 
When secondary objectives tended to be ignored in sequential in- 
formation processing and evaluation, the trade-off between un- 
certainties and consequences of alternative courses of action 
also tended to be neglected. This may lead to the misevaluation 
of alternatives in which such probabilistic aspects play an 
important role. Nuclear reactor safety is only one example. 
Uncertain construction costs or construction completion dates 
are others. 



There  is some i n d i c a t i o n  i n  t h e  TVA t h a t  i n  t h e  f u t u r e  t h e  
p l a n n i n g  phase  w i l l  be more s t r u c t u r e d  and t h a t  it w i l l  have 
less o f  t h a t  e lement  o f  b i a s e d  s e q u e n t i a l  e l i m i n a t i o n .  The s i te  
s e l e c t i o n  p r o c e s s ,  f o r  example,  changes  r a p i d l y .  Non-power and 
non-eng ineer ing  d i v i s i o n s  have been a s k i n g  f o r  and a r e  b e i n g  
g i v e n  more l e a d  t i m e .  They w i l l  p a r t i c i p a t e  t o  a  g r e a t e r  e x t e n t  
i n  t h e  e a r l y  p l a n n i n g  phases .  I n  t h e  D i v i s i o n  of  Power Resource 
P l a n n i n g  a  s t u d y  group r e s e a r c h e s  p o s s i b i l i t i e s  f o r  more s t r u c -  
t u r e d  power p l a n n i n g  sys tems .  I f  t h i s  means a  s t e p  i n  t h e d i r e c -  
t i o n  of  more fo rma l  compensatory  i n f o r m a t i o n  p r o c e s s i n g  and de- 
c i s i o n  making, it w i l l  be a  d e f i n i t e  improvement o v e r  t h e  p r e s -  
e n t  p l a n n i n g  s i t u a t i o n .  
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Appendix 2: Funding and Budget 
Allocation in the TVA 

Table 1.  Sources of funding for TVA Offices 
and divisions, 1973. 

Of f i ces  and Div is ions 

Div is ion of 
Environmental 
Planning 

Div is ion of Water 
Control  Planning 

Divis ion of 
Navigation 
Development and 
Regional Stud ies 

Of f i ce  of 
Engineering Design 
and Construct ion 

Of f i ce  of 
Agr i cu l tu ra l  and 
Chemical Development 

O f f i ce  of Tr ibutary  
Area Development 

Divis ion of Fores t ry ,  
F i s h e r i e s ,  and 
Wi ld l i f e  Developm~nt 

Outside Sources 
i n  $ mi l l i on  

% from Of f i ce  
of  Power 

% from Non- 
power Sources 
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Table 3 .  Structure  o f  TVA expenses (operat ion p l u s  c o n s t r u c t i o n )  f o r  d i f f e r e n t  y e a r s .  

Mu l t i pu rpose  
F a c i l i t i e s  1 8 . 1  8 .7  0 .7  47.0 72 .0  53 .3  10 .6  2 .3  0 . 2 1  8 .10  13 .8  2.65 

L 

Chemical  

I 
P l a n t  2 .1  0 . 8  8 .6  3.6 2.8 1 . 3  0 . 5  0.24 1.48 0 .69  0 .13  

R e c r e a t i o n ,  
Conse rva t .  

1 
Educa t i on  I: 1 - 3.3  19 .0  3.7 - - - 0.56 3 . 6  0 .18  

Gene ra l  P l a n t  

T o t a l  
Non-power 

T o t a l  Cons t r .  

T o t a l  Expenses 

1 . 3  2.3 4 . 5  1 . 4  

9 . 1  10 .8  5.7 7 3 . 5  87.4 68 .6  

31.3 212.9 121 .0  332.4 237.4 1387.2 

76.2 375.8 326.7 579.8 518.4 2010.1 

% of  T o t a l  Expenses 

1947 1953 1960 1964 1967 1973 

57.8 77.0 94.3 83.3 78.2 94 .4  
3.2 0 .6  0 . 8 8  0.62 1.11 0.27 
3.8 0 .7  1 .85  2.44 0 .95  0 .55  
5.4 0 .07  0.42 0 . 5 1  1 .51  0.07 
3 . 1  0.52 1 .24  2.49 0 .98  0 .91  
0 . 4  0.01 0.69  0 .56  1.13 0 .27  
1.0 0.17  0 . 1 5  0 .15  0 .19  0 .06  
0 .12  0.04 0.01 0 . 2 1  0.24 
0 .49  0 .04  0 . 6 9  0 .15  0.23 

Area  o f  
A c t i v i t y  

Power 
F l ood  C o n t r o l  
Nav iga t i on  
A g r i c u l t u r e  
Chemical  
Ind .  Developmt. 
F o r e s t r y  

- - 0 .39  0 .39  0 .86  0 .06  

11 .9  2 . 8  1 .7  12 .6  1 6 . 8  3.4 

41 .1  56.6 37.0 57.3 45.7 69.0 

Budget  i n  $ M i l l i o n  
( o p e r a t i o n  p l u s  c o n s t r u c t i o n )  

1947 1953 1960 1964 1967 1973 

44 .0  289.5 308.1 483.1 405.4 1897.4 
2 .4  2.2 2 .9  3 .6  5 .8  5 .6  
2 .9  2.6 6 . 1  16 .4  4 .98  11.2 
4 . 1  0 . 2  1 .4  3 .0  8 . 8  1 . 5  
2.4 2 .18  4.2 14 .5  5 .3  18 .5  
0 . 3  0 .04  2 .3  3 .3  5 .9  5 .8  
0 . 8  0.64 0 . 5  0 . 9  1.0 1 . 3  

Envi ronment  0 . 09  0 . 1 5  0.1 1.1 5.0 
R e c r e a t i o n  1 0 . 3  0 .16  4 .0  0 . 8  4 .7  
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Use 

Div i -  Symbol 
Area/ Charac te r /  Demon- Opera- 

s i o n  D&C 
Purpose s t r a t i o n  Anal- Fore- Plan- t i o n s  Connect ions Remarks 

Number System Object 
Advisory y s i s  c a s t  n ing  Con- t r o l  

OP-4 p:i4 Transmis- 20- & 10-year XXX XXX XX p;i2 ,p:i3 ,D;i1 Planned one is 
s i o n  sys-  development t h e  s i m p l i f i e d  
tem programs de- Q : : ~ , L ~ ~  D~~~ system f o r  t h e  
p lann ing termined on iqtZ' t Z  i n t e g r a t e d  

t h e  b a s i s  of model purposes 
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OEDC-4 P~~~ Preliminary PSAR developed X? XXX 
tz Safety ------ for Sequoyah is 

E713 Analysis now being en- 
tz Report tered into a com- 

puter data base 
to serve for 
Watts Bar 

OEDC-5 P~~~ Design Data handling X XXX 
tz control and and analysis 

monitoring system for mon- 
itoring the 
design phase of 
project: sched- 
uling, progress, 
man-hour et al. 
reports 

OEDC-6 P E ; ~  Project One of two main X XXX 
control modules of the 
system: PCS destined to 
a cost productivity, 
processor man-hour, dura- 

tion and progress 
reports genera- 
tion 

Listed in this table are 60 major MM&CA of the TVA. Many of existing and used MM&CA were not listed because 
of their relative unimportance for the purposes of this paper (e.g., a great number of MM&CA used in design 
and construction). Symbols in parentheses mean future or planned connections (which for planned or tested 
MM&CA is obvious, and the adequate symbols were not put into parenthesis). Information as of Fall 1975. 


