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FOREWORD 

This volume contains texts of remarks by speakers at the 
1981 U.S .  General Accounting Office Planning Symposium on Food 
in the Future. The symposium took place May 5 and 6 ,  1981, in 
Washington, D.C., sponsored by the Food Policy Analysis and 
Coordination Group of the Community and Economic Development 
Division. 

As an agency involved in program evaluations, periodically 
GAO, and we in the Community and:Economic Development Division, 
pause to reconsider where we are headed in our efforts to pro- 
vide useful information to the Congress, the agencies, and the 
general public. Symposia are one means by which we do this. 
Because food is vital to our health and well-being, the U.S.  
economy, and international relations, GAO has identified this 
important issue area for special attention. 

We asked symposium speakers to share their personal views of 
what is likely to be important in the next 18 months and beyond 
in food programs and in food policy. The resulting richness of 
thought, from diverse industry, academic, and Government perspec- 
tives, both instructs and stimulates. Naturally, however, the 
thoughts presented in this volume are the speakers' own, not 
necessarily those of GAO. 

Henry Eschwege 
Director 
Community and Economic 
Development Division 
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The Honorable Richard E. Lyng 

MAKING U.S. FOOD POLICY DECISIONS NOW 

AND IN THE FUTURE 

THE HONORABLE RICHARD E. LYNG is Deputy Secretary Of Agricul- 
ture. Mr. Lyng led the Reagan Agriculture Transition Team and was 
cochairman of the Reagan-Bush Farm and Food Campaign. Be was 
sworn in as Deputy Secretary of Agriculture in February 1981. Mr. 
Lyng has been in Washington, D.C., since 1969 as Assistant Secre- 
tary of A g r i c u l t u r e  and as President of the American Meat Insti- 
tute. His varied career also includes accomplishments in private 
business and State government. Until 1967, Mr. Lyng was Presi- 
dent of the Ed J. Lyng Company, Inc., in California, a family seed 
and bean production and processing company. From 1967 to 1969, 
Mf. Lyng was Director of the California State Department of 
Agriculture. 

In the passageway that connects USDA's Administration Build- 
ing with the South Building, there hangs the portrait of a very 
distinguished Secretary of Agriculture--James Wilson, legislator, 
educator, and scientist. 

James Wilson served as Secretary under three Presidents-- 
McKinley, Theodore Roosevelt, and Taft. His 16 years as Secretary 
make him the longest-serving Cabinet member in American history. 

It's certainly fitting that Secretary Wilson's portrait is 
placed in a passageway connecting the Administration Building to 
USDA's other buildings. For Wilson never once lost sight of the 
fact that the fundamental work of the Department takes place in 
its research and educational units. As Secretary, he often 
visited scientists in their labs. He observed their work, encour- 
aged their efforts, and placed a heavy emphasis on individual 
creativity. The 16 years of his administration were devoted to 
transforming USDA into a research and educational giant working 
on behalf of the American agricultural community. 

Those of us who are now at USDA intend to draw some inspira- 
tion from James Wilson: 

--It's not that Secretary John Block wants to rival Secretary 
Wilson's staying power--1 suspect he will be satisfied 
with something less than 16 years in office. 

--It's not that Secretary Block, or I, or any of o u r  assist- 
ant secretaries pretend to have the degree of scientific 
expertise to which James Wilson could lay claim in his day. 

--But of one thing I assure you: Secretary Block and our 
whole team deeply appreciate all the USDA biochemists, 
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geneticists, entomologists, veterinarians, agronomists, 
economists, statisticians, and other specialists who are 
hard at work trying to ensure the continued prosperity of 
American agriculture. We intend to put ourselves at the 
service of these experts. We are determined to provide 
an administrative climate in which their efforts will be 
increasingly productive. 

Of course, USDA has no monopoly on expertise. What USDA can 
do is obviously only one part of what America must do. The role 
which academia and the private sector are playing, and will con- 
tinue to play, is of overwhelming significance. 

Let's hope that the cooperation and healthy competition among - all the experts will save us from the kind of myopia to which even 
the visionary James Wilson was liable. 
scientific research, and despite his famous statement that "the 
future holds many important discoveries still to be made,'' Secre- 
tary Wilson displayed very little patience with that newfangled 
invention, the automobile. He begrudgingly allowed one to be pur- 
chased for USDA's Beltsville farm--but only on the condition that 
it was not to be a precedent for others. 

For despite his emphasis on 

Now just try to imagine what life would be like without 
trucks, without tractors, without almost everything we've come to 
regard as farm machinery. Wayne Rasmussen, our departmental 
historian, has  made some calculations: To achieve 1976's farm 
production using 1916 methods, we'd need a mere 61 million horses 
and mules and some 31 million farm workers. 

All of us relish the opportunity provided by today's GAO- 
sponsored symposium. Today's symposium, like USDA's annual 
Agricultural Outlook Conference, provides a forum in which we can 
step back for awhile and rethink our premises--a forum in which 
we can consider the directions which American agricultural policy 
should take as we move into the eighties. And I hope that, as 
representatives of government, academia, and the private sector, 
we will leave today's meeting with a clearer sense of our respec- 
tive roles in the years ahead. 

Some things seem to me axiomatic about the eighties. World 
demand for agricultural products will continue to grow signifi- 
cantly. The U.S. role in meeting that demand will become even 
more pivotal. And the sooner trade barriers are relaxed, the 
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sooner  w i l l  t h e  U.S.  be  able t o  p u t  i ts  g r e a t  compara t ive  advan tage  
i n  a g r i c u l t u r e  a t  t h e  s e r v i c e  of t h e  world.  [A/] 

The Reagan a d m i n i s t r a t i o n  w i l l  combat i n f l a t i o n .  Accord ing ly ,  
we're b u l l i s h  on America. And i t 's  o u r  p o s i t i o n  t h a t ,  i f  o t h e r  
governments a l so  f i g h t  i n f l a t i o n ,  t h e  world economic o u t l o o k  d u r i n g  
t h e  e i g h t i e s  w i l l  be b r i g h t e r  t h a n  many have  p r e d i c t e d .  

Even t h o s e  who are p e s s i m i s t i c  a b o u t  world economic growth 
f o r e c a s t  near - record  annual  ra tes  o f  growth  of  2.5 t o  2.7 p e r c e n t  
i n  world demand f o r  a g r i c u l t u r a l  p r o d u c t s .  The  increases i n  t h e  
volume of a g r i c u l t u r a l  pr0ducts :demanded would be 25 t o  50 p e r c e n t  
l a r g e r  t h a n  t h e  i n c r e a s e s  of t h e  s e v e n t i e s .  P o p u l a t i o n  growth 
might  s low down i n  t h e  e i g h t i e s .  However, i n c r e a s e s  i n  per c a p i t a  
c a l o r i c  r e q u i r e m e n t s  a s s o c i a t e d  w i t h  improved d i e t s  and changing  
age compos i t ion  w i l l  a c t u a l l y  have a p o s i t i v e  impact  on t h e  r a t e  
of  growth i n  demand. Even a low 1.79 world p o p u l a t i o n  growth 
r a t e  implies an  annual  i n c r e a s e  i n  t h e  number of people t o  be f e d  
t o  over  83 m i l l i o n  by 1985-an annua l  i n c r e a s e  e q u a l  i n  s i z e  t o  
t h e  p o p u l a t i o n  of Bangladesh. T h i s  8 3  m i l l i o n  f i g u r e  compares 
w i t h  a 75 m i l l i o n  annual  i n c r e a s e  i n  t h e  mid-sevent ies .  

Thus, even  i n  q u i t e  c o n s e r v a t i v e  estimates abou t  economic and 
p o p u l a t i o n  growth,  t h e  world demand f o r  a g r i c u l t u r a l  p r o d u c t s  w i l l  
i n c r e a s e  g r e a t l y  d u r i n g  t h e  e i g h t i e s .  P e r s o n a l l y ,  I t h i n k  t h e  
ac tua l  demand d u r i n g  t h e  e i g h t i e s  w i l l  be h i g h e r  t h a n  t h e s e  con- 
s e r v a t i v e  estimates. The c o u n t r i e s  o f  s o u t h e r n  Europe-Greece, 
Spa in ,  and Por tuga l -wi l l  want t o  improve t h e i r  d i e t s .  The cen- 
t r a l l y  p l anned  economies are  a l s o  committed t o  improving d i e t s  and 
w i l l  be i n  t h e  market f o r  f eed  g r a i n s  and oilseeds.  The  middle- 
income c o u n t r i e s  o f  North Afr ica ,  t h e  Middle  East ,  and East Asia 
w i l l  l i k e l y  decide t o  expand t h e i r  food i m p o r t s  by wider margins .  
And even v e r y  small p e r  capi ta  i n c r e a s e s  i n  consumption i n  China 
and South Asia-whose combined p o p u l a t i o n s  r e p r e s e n t  abou t  51  per-  
c e n t  o f  t h e  w o r l d ' s  popula t ion- -wi l l  t r a n s l a t e  i n t o  enormous in- 
creases i n  demand. 

T h i s  ever-growing world demand f o r  a g r i c u l t u r a l  p r o d u c t s  
means t h a t  t r e n d s  which have made t h e  U . S .  t h e  w o r l d ' s  predominant  
a g r i c u l t u r a l  e x p o r t e r  w i l l  accelerat-e d u r i n g  t h e  e i g h t i e s .  

[ Y G A O  Note: "Comparative advantage  i s  a g e n e r a l  p r i n c i p l e  
e x p l a i n i n g  t h e  c o n d i t i o n  under  which m u t u a l l y  p r o f i t a b l e  t rade 
between two economic r e g i o n s  can  a r i s e .  A compara t ive  advan tage  
ar ises  when because of d i f f e r e n t  endowments of n a t u r a l  r e s o u r c e s p  
c a p i t a l ,  p o p u l a t i o n ,  e tc . ,  t h e  r a t i o s  between t h e  p r o d u c t i o n  
c o s t s  o f  a se r ies  o f  commodities i n  one  c o u n t r y  a re  d i f f e r e n t  
from t h e  same r a t i o s  i n  a n o t h e r  coun t ry .  The f i r s t  c o u n t r y  en- 
j oys  a compara t ive  advantage  i n  t h o s e  commodit ies  hav ina  t h e  
iowes t  r a t i o s . .  . ' I  - and B u s i n e s s  (Totowa, N e w  J e r s e y :  L i t t l e f i e l d ,  A d a m c  and  Co., 
1 9 7 8 ) ,  p. 93.1 

Erwin Esser Nemmers, Dictio-n-a-rx o f  EEonomics 
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Many areas of the world are not producing, and simply cannot 
produce, as much as they are consuming or would like to consume: 

--During the seventies, the foreign production/consumption 
gap for wheat and coarse grains increased at a pace of 
7 million tons a year. 

--During the seventies the U . S .  accounted for 51 percent of 
the increases in world wheat exports and for about 89 
percent of the increase in coarse grain exports. We're 
now at a point where we supply a full 43  percent of the 
world wheat exports, about 71 percent of the coarse grain 
exports, and 84  percent of the soybean exports. 

These are the trends that will accelerate. Even though I'm 
sure of that, I wouldn't predict the exact figures or percentages. 
I only point out that some USDA analysts argue that, despite any 
foreign increases in productivity, by 1985 the world outside the 
U . S .  will depend on us for 15 percent of its agricultural pro- 
ducts--compared with 2 percent in the early fifties and 11 percent 
in the late seventies. 

Inevitably, then, as supplies tighten, the world will call 
upon America's comparative advantage in agriculture to prove it- 
self. The administration has signaled that the age of persistent, 
large U . S .  surpluses is over. And while target prices and defi- 
ciency payments to farmers may have been appropriate to times of 
considerable surplus, it's our belief that without such payments, 
market forces will suffice to spur American farmers to greater, 
remunerative productivity. 

This brings me to a related point. It's been forecast that, 
by the end of the decade, America will have considerable leverage 
over the prices of agricultural products. Certainly, America wants 
to profit from its agriculture--the huge deficit in our nonagri- 
cultural trade leaves us no other choice. Yet it will be better 
for all concerned--for foreign nations as well as for ourselves--if 
trade barriers to American exports are reduced - now. In this way 
American farmers will not have to cope with large variability in 
demand during the early eighties. In this way American farmers 
will have incentive to pace up the investment that will put the 
productive potential of our U . S .  soil at the service of the whole 
globe. In this way the real price of food for the world community 
will be kept as low as possible. 

In order to ensure the needed increases in productivity, and 
to guarantee the continued profitability of American agriculture, 
Secretary Block has placed a new, heightened emphasis on agri- 
cultural research. We've requested an increase in USDA's research 
budget. 

At USDA we will cooperate with the States and regions in 
research that benefits - all farmers. We intend to increase yields, 
spur soil conservation, and make the wisest use of our water 
supplies. We want to improve the condition of our livestock. We 
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will continue to provide farmers with essential information on 
the use and effects of fertilizers, pesticides, and herbicides, 
We are developing technology that will maintain the quality, and 
increase the volume, of our exports. And we will make every at- 
tempt to gain greater access for American agricultural scientists 
to foreign research specimens and sources. 

As science advances, the distinction between agriculturally 
related and nonagricultural research is harder to draw. Innova- 
tions in the pharmaceutical, chemical, or energy industries will 
have an enormous impact on American farmers and processors. 
Mr. Katsuhiro Utada, recently named president of the Japanese firm 
Ajinomoto, has predicted that the concept of food will gradually 
change--that the boundaries which distinguish food from medicine 
will begin to yield. Ajinomoto has already used its amino acid 
technology to produce and market a product in this vein. 

At USDA we intend to keep abreast of the research currents 
and developments--of the "emerging trends"--in the private sector 
and academia. American agriculture must be well positioned to 
cope with whatever innovations science may bring. 

The increasing demand for our exports will involve new 
strains on the transportation system. Roads, bridges, interior 
waterways, railroads, terminals, docksl and harbors will all 
need attention if we are to be able to keep up with the demand 
for our farm products. The present administration is well 
aware that transportation needs for the late eighties and into 
the nineties must be anticipated in advance. 

To state it simply, our national needs will require that 
we move aggressively both to'open up new markets and to reduce 
domestic and foreign barriers to our agricultural exports. 

The private sector has expended great energy opening up 
markets abroad. Creating demand requires much patience and 
persistence--it can take years just to familiarize people in the 
less-developed countries with the techniques of storage, handling, 
baking, packaging, and so forth. This administration will try to 
provide our agricultural attaches and counselors with the tools 
to continue to support such private sector initiatives. 

Over the years, Public Law 4 8 0  [the Agricultural Trade 
Development and Assistance Act of 19541 efforts, by acquainting 
foreign people with our commodities, have helped create markets 
for our agricultural products. In giving Public Law 480 assist- 
ance, the U.S. has observed the principle that such assistance 
shouldn't encroach on the traditional export markets of other 
nations. 

As we look out to the eighties, the view at USDA remains the 
quite old-fashioned view that nations, like people, should labor 
at those things they do best. America wants to put its compara- 
tive advantage in agriculture at the service of mankind; and we 
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w i l l  r e s p e c t  t he  r i g h t  of o the r  n a t i o n s  t o  t r a d e  f r e e l y  those 
products  i n  which they  have a comparative advantage.  The sooner 
b a r r i e r s  t o  our a g r i c u l t u r a l  expor t s  a r e  removed, t h e  less expen- 
s i v e  w i l l  be t h e  r e a l  price of food a t  t h e  end of t h e  decade and 
dur ing  t h e  n i n e t i e s .  T h e r e ' s  ha rd ly  any b e t t e r  s e r v i c e  w e  can do 
for t h e  less-developed c o u n t r i e s  than holding down t h e  r e a l  price 
of t h e  food imports  they a r e  bound t o  r e q u i r e .  

So here's  an o u t l i n e  of some of t h e  important  f a c t o r s  w e  m u s t  
keep f i r m l y  i n  mind as  we develop and implement U . S .  food policies.  
The Government ro le  is a major one b u t  m u s t  n o t  be allowed t o  
dominate or excess ive ly  r e g u l a t e .  Our r o l e  should be t o  s t i m u l a t e .  
The a g r i c u l t u r e  p o t e n t i a l  is  tremendous today,  j u s t  a s  it was when 
A g r i c u l t u r e  S e c r e t a r y  James Wilson, i n  1913, s a i d ,  "The f u t u r e  
ho lds  many important  d i s c o v e r i e s  s t i l l  t o  be made." 

One can e a s i l y  wonder i f  t h e  pace of change dur ing  t h e  n e x t  
68 years w i l l  be as f a s t  as  i n  t h e  y e a r s  since he made t h a t  state- 
ment. I suspec t  we c a n , n o  more guess  a c c u r a t e l y  a t  what l i e s  
ahead than  could Wilson, bu t  t h a t  t h e  d i s c o v e r i e s  ahead w i l l  be 
even more revolu t ionary .  
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Johanna Dwyer, D. Sc. 

THE GOALS OF CONSUMPTION POLICY 

DR. JOHANNA DWYER currently is a Robert Wood Johnson Health 
Policy Fellow at the National Academy of Sciences Institute of 
Medicine. She is the Director, Frances Stern Nutrition Center 
and Dietetic Internship, New England Medical Center, and an 
Associate Professor in the Departments of Medicine and Community 
Health, Tufts University School of Medicine in Boston. Dr. Dwyer 
is a consultant to Redbook magazine, member of the Giant Foods 
Labelling Committee in Washington, and co-author of a syndicated 
weekly newspaper column, "Food for  Thought." She is vice-chair 
of the Food Advisory Committee at the Office of Technology Assess- 
ment and is on the Board of Directors of the Food Safety Council, 
among many other professional activities. She has co-authored two 
books and written or contributed to 150 articles and short reports. 

INTRODUCTION 

I want to establish at the outset that my remarks are my own 
and do not represent the views or opinions of my hospital, my 
university, or any other individual or institution I am associated 
with. After some brief remarks on the goals of consumption policy, 
I'd like to touch very briefly on five issues suggested by the 
symposium organizers which involve consumption and which are likely 
to receive considerable future discussion: 

--changing food needs and how to meet them; 

--food deficiencies, 

--nutrition standards, 

--food safety, and finally 

--food information. 

GOALS OF CONSUMPTION POLICY 

The history of consumption policy is instructive as a back- 
ground for discussions of what future issues are likely to arise. 
I will attempt to summarize the views of Paarlberg (1980) and Daft 
(1981) on food and agricultural policy and how the issue of con- 
sumption has been addressed, and then summarize some views of the 
current situation. 
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H i s t o r i c a l  a s p e c t s  

p o l i c y  by t r ac ing  t h e  s u c c e s s i v e  m i s s i o n s  of t h e  U.S. Department 
of A g r i c u l t u r e .  According t o  h im,  U S D A ' s  o r i g i n a l  m i s s i o n  was t o  
engage i n  research and e d u c a t i o n  on b e h a l f  o f  farm peop le  t o  h e l p  
them i n c r e a s e  p r o d u c t i o n  and t o  improve e f f i c i e n c y .  I n  1933 a 
second mis s ion  was adopted t o  dea l  w i t h  excess farm s e c t o r  produc- 
t i v e  capaci ty ,  which had r e s u l t e d  i n  s e v e r e  p r i c e  d e f l a t i o n .  T h i s  
m i s s i o n  inc luded  t h e  r e g u l a t i o n  of farm p r o d u c t i o n  t o  ra ise  p r i c e s  
f a r m e r s  r e c e i v e d ,  and t h e  e s t a b l i s h m e n t  of a g r i c u l t u r a l  commodity 
programs. I n  t h e  1 9 6 0 ' s  a t h i r d  USDA m i s s i o n  emerged, which  Paarl- 
be rg  describes as  an  e f f o r t  t o  t ransfer  income and r e s o u r c e s  t o  
t h o s e  c o n s i d e r e d  d i s a d v a n t a g e d ,  who w i t h o u t  Federal a s s i s t a n c e  
would presumably be i n  s e v e r e  economic and n u t r i t i o n a l  d i f f i c u l t y .  

P a a r l b e r g  (1980)  r e c e n t l y  summarized food and a g r i c u l t u r a l  

Daft (1981)  a r g u e s  t h a t  u n t i l  t h e  1 9 t h  c e n t u r y ,  U . S .  a g r i c u l -  
t u r a l  p o l i c y  r evo lved  around t h e  opening up o f  t h e  West and l and  
s e t t l e m e n t .  Gradua l ly ,  t he  f u n c t i o n i n g  of  commodity marke t s  and 
t h e  f u r t h e r i n g  of  agr icu l ture  r e s e a r c h ,  t e a c h i n g ,  and s e r v i c e  
found a r o l e .  By t h e  1 9 2 0 ' s  t h e  e n t i r e  sys tem o f  l and-g ran t  co l -  
leges, a g r i c u l t u r a l  expe r imen t  s t a t i o n s ,  and a g r i c u l t u r a l  e x t e n -  
s i o n  programs was i n  place. The Depress ion  l e d  t o  programs aimed 
a t  s t a b i l i z i n g  and s u p p o r t i n g  farm p r o d u c t  markets, and farm prices 
and incomes. 

Only s i n c e  t h e  1 9 6 0 ' s  have consumer i n t e r e s t s  as w e l l  as farm 
p r o d u c t i o n  conce rns  r e c e i v e d  much USDA a t t e n t i o n ,  though how such 
i n t e r e s t s  should  f i t  w i t h  n u t r i t i o n a l  c o n s i d e r a t i o n s  s t i l l  remains  
a n  un reso lved  issue. N e v e r t h e l e s s ,  Daft (1981)  b e l i e v e s  t h a t  over  
t h e  p a s t  h a l f  c e n t u r y  t h e  major g o a l s  of  American food a n d ' a g r i -  
c u l t u r a l  p o l i c y  have been more or less c o n s t a n t :  (1) s u p p o r t  
farm prices and income, (2) s t a b i l i z e  a g r i c u l t u r a l  marke t s ,  ( 3 )  
a t t e n d  t o  consumer h e a l t h  and s a f e t y ,  ( 4 )  improve t h e  o v e r a l l  
s t a n d a r d  of l i v i n g ,  ( 5 )  conse rve  s o i l  and w a t e r ,  ( 6 )  promote ex- 
p o r t s ,  and ( 7 )  p r o v i d e  h u m a n i t a r i a n  a i d .  Goa l s  a re  t o  be accom- 
p l i s h e d  a t  minimum c o s t s ,  w i t h  minimum Government i n t e r f e r e n c e  
i n  dec is ionmaking  and maximum use of  market f o r c e s  t o  g u i d e  re- 
s o u r c e  a l l o c a t i o n .  Emphases have v a r i e d  so  t h a t  one or  more have 
dominated a t  a g i v e n  time. D a f t  sees these emphases be ing  deter- 
mined more by the p r e s s u r e s  of  t h e  moment and f i n e - t u n i n g  of 
p r e v i o u s  e x p e r i e n c e  t h a n  by d i v e r g e n t  p o l i t i c a l  p h i l o s o p h i e s .  

C u r r e n t  p o l i c i e s  

According t o  Daft  (19811,  t h e  food and a g r i c u l t u r a l  p o l i c i e s  
which w i l l  emerge i n  t h e  n e x t  few y e a r s  w i l l  i n c l u d e  four major 
e l emen t s :  (1) t o  r e l y  i n c r e a s i n g l y  on market f o r c e s  t h a t  seek t o  
p r o t e c t  a g a i n s t  i n s t a b i l i t y ,  ( 2 )  t o  avo id  t h e  problems of  s h a r p l y  
f a l l i n g  farm p r i c e s  and farm incomes which have p lagued  t h e  agr i -  
c u l t u r a l  s e c t o r  o f f  and on ove r  t h e  p a s t  few y e a r s ,  ( 3 )  t o  p r e v e n t  
r a p i d  i n f l a t i o n  of farm p r o d u c t i o n  c o s t s  and s a g g i n g  farm incomes, 
and ( 4 )  t o  p r o t e c t  a g a i n s t  world food u n c e r t a i n t y ,  which g e n e r a t e s  
v e r y  r a p i d  and wide farm p r i c e  swings .  
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Do consumer-or iented g o a l s  be long  
i n  food and a g r i c u l t u r a l  p o l i c y ?  

Over t h e  p a s t  decade  o r  two, some of t h e  n u t r i t i o n a l  a s p e c t s  
of  food and a g r i c u l t u r a l  p o l i c y  have r e c e i v e d  i n c r e a s i n g ,  a l t h o u g h .  
t i m i d ,  a t t e n t i o n .  I n  c o n t r a s t ,  domes t i c  food a s s i s t a n c e  f o r  low- 
income consumers h a s  become an  e s t a b l i s h e d  p a r t  o f  t h a t  p o l i c y ,  
and l i n k e d  t o  t h e  N a t i o n ' s  income-maintenance p o l i c y  ( D a f t ,  1 9 8 1 ) .  

A c y n i c a l  o b s e r v e r  o f  peop le  and i n s t i t u t i o n s  i n  our  Nations% 
C a p i t a l  r e c e n t l y  remarked t h a t ,  " I n  Washington some grow and some 
swell." Is t h e  g r a d u a l  broadening  o f  t h e  food and a g r i c u l t u r a l  
p o l i c y  agenda t o  i n c l u d e  n u t r i t i o n ,  consumers ,  and domes t i c  food 
a s s i s t a n c e  over  t h e  p a s t  y e a r s  an  example o f  growth d u e  t o  t h e  
i n c r e a s i n g  complex i ty  of ou r  food sys tem,  and p o l i t i c a l  r e a l i t i e s ?  
O r  is it s imply  a n o t h e r  example o f  P a r k i n s o n ' s  L a w  and mushroom 
growth i n  Government? T h i s  q u e s t i o n  i s  c r i t i c a l  i f  w e  are  t o  con- 
s ider  t h e  g o a l s  of  consumption p o l i c y ,  s i n c e  t h e  consumer is a 
r e l a t i v e l y  l a t e  a r r i v a l .  

I asser t  t h a t  it would be a m i s t a k e  t o  throw t h e  consumption- 
and n u t r i t i o n - e m p h a s i s  "baby" a t  t h e  food p o l i c y  tab le  o u t  w i t h  
t h e  b u d g e t a r y  t ab le  s c r a p s  i n  t h e  1980 ' s .  L i k e  most babies ,  t h i s  
l a t e s t  "miss ion"  of  USDA h a s  grown r a p i d l y  and h a s  sometimes 
adopted  r a t h e r  rambunct ious  h a b i t s ,  c a u s i n g  conce rn  among o l d e r ,  
more mature f a m i l y  members. B u t  r a t h e r  t h a n  b a n i s h  t h e  baby en- 
t i r e l y  because o f  i t s  l ack  o f  t a b l e  manners,  I t h i n k  t h e  answer i s  
e t ique t t e  t r a i n i n g .  After a l l ,  USDA i s  t h e  p e o p l e ' s  department--  
a l l  of t h e  p e o p l e ,  n o t  j u s t  farm people--and t h e r e f o r e  w e  shou ld  
a l l  be r e p r e s e n t e d  a t  t h e  t ab l e  where a g r i c u l t u r a l  and food p o l i c y  
i s  made. T h e r e f o r e ,  I b e l i e v e  t h a t  consumption p o l i c y  g o a l s  should  
i n c l u d e  c o n s i d e r a t i o n  o f  n u t r i t i o n a l  h e a l t h  i n  t h e  broad sense-- 
domes t i c  food a s s i s t a n c e ,  food s a f e t y ,  and food p r i c e s ,  a s  w e l l  as  
i n t e r n a t i o n a l ,  n u t r i t i o n  c o n s i d e r a t i o n s ,  food e x p o r t ,  and trade 
pol i c y  

Why consumer-or iented g o a l s  be long  

Good r e a s o n s  e x i s t  for  i n c l u d i n g  consumer-or iented g o a l s  i n  
a g r i c u l t u r a l  and food p o l i c y .  Schuh (1981)  r e c e n t l y  contended 
t h a t  a g r i c u l t u r a l  l e g i s l a t i o n  directed o n l y  t o  p r o d u c e r s  c a n  no 
l o n g e r  g e t  t h rough  t h e  Congress .  I n  most c o n g r e s s i o n a l  d i s t r i c t s  
t h e r e  a re  more peop le  on food programs t h a n  on farm programs,  
H e  r e f r e s h e s  our  memory a b o u t  t h e  p o l i t i c s  o f  p a s s a g e  f o r  t h e  
1973 and 1977 farm b i l l s ,  b o t h  o f  which r e q u i r e d  c o a l i t i o n s . w i d e r  
t h a n  t h a t  of  f a r m e r s  a l o n e .  H e  s u g g e s t s  t h a t  c o a l i t i o n s  of farm- 
e rs ,  consumers ,  and o t h e r  g r o u p s  are a l s o  l i k e l y  t o  be n e c e s s a r y  
t o  a s s u r e  t h e  1981 b i l l ' s  pas sage .  

Schuh a l s o  sees a con t inued  USDA concern  f o r  b o t h  consumers 
and p r o d u c e r s  a s  t h e  best hope f o r  s u s t a i n i n g  s t r o n g  e x p o r t  pe r -  
formance and a c o h e r e n t  a g r i c u l t u r a l  p o l i c y .  The g o a l  would be 
t o  a c h i e v e  a r e a s o n a b l e  e x p o r t  growth r a t e  w i t h o u t  imposing an 
e x c e s s i v e  burden on American consumers from h i g h  food p r i c e s .  
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In spite of the recent cutbacks proposed in the new adminis- 
tration's budget, domestic food assistance is still a USDA budget 
Goliath. These programs are designed to upgrade the diets of low- 
income people. Schuh believes that the food stamp program has 
played a role in enabling our country to avoid price policies 
which discriminate against agriculture and low-income consumers. 
He contends that price-support programs which helped keep farm 
prices above what they otherwise would have been, would not have 
worked in the absence of a food stamp program protecting low-income 
groups. He asserts that this food stamp program role is still 
important today and that it should remain in USDA so that a cohe- 
sive food and agricultural policy can be forged. The other alter- 
native-direct Government intervention to lower the price of food 
to the urban disadvantaged--is somewhat less palatable. 

Changing food needs and how to meet them 

If the conference organizers had asked me to speak about 
nutrient needs, some 40-odd of which we human beings require on 
a regular basis, I would have been much more comfortable than 
with the topic they gave me, which was food needs. From a nutri- 
tional standpoint, specific foods are not essential to health, 
although they may seem to be from the cultural, personal prefer- 
ence, or ecological perspective. Taking this rather broad 
meaning of the word "need" and assuming that in popular parlance 
it is synonymous with demand, it would be legitimate t o  say that 
perceived food needs vary greatly both within and across popula- 
tions. Nutrient needs and recommendations vary less, according 
to such factors as age, state of health, and the like. Consumers 
often regard their favorite foods as being absolutely essential 
to their nutritional health and react violently when they are 
not available. They believe their health and well-being, not 
just their preferences, are being affected. 

The basic point is that food needs do not exist in the 
physiological sense although they are very real in the psycho- 
logical sense. It is better to refer to this as food demand. 
Food demand is influenced most by economic factors such as in- 
come, prices, and the like, by personal preferences, and by 
information- and education-related efforts. 

This last factor which influences demand (education and 
information) is crucial from the nutrition educator's standpoint 
and needs to be highlighted as it is another issue which is 
likely to be hotly disputed in the future. 

In societies such as ours, changes in public food demand 
must occur before changes in the country's food production 
policies. It is neither desirable nor possible to dictate to 
people what they should eat, particularly because scientific 
proof of the link between different dietary components and 
health continues to be a contentious subject (Whitehead, 1979). 
Health education about food therefore plays a critical role. 
Such education should, in the words of Whitehead (1979), 
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" n o t  d i s g u i s e  t h e  sho r t comings  o f  p r e s e n t  knowledge * * * 
b u t  a t  t h e  same time g i v e  p o s i t i v e  g u i d a n c e  a s  t o  w h a t  
would be t h e  most j u d i c i o u s  t h i n g  f o r  p e o p l e  t o  a c t u a l l y  
do. I t  is c l e a r l y  a l s o  i m p o r t a n t  t h a t  t h e r e  shou ld  n o t  
be o t h e r  f o r c e s  v i g o r o u s l y  s u b v e r t i n g  t h e  c o n t e n t s  o f  t h e  
e d u c a t i o n  programs,  such  a s  commercial  a d v e r t i s i n g  prac-  
tices. T h i s  i s  one o f  t h e  r e a s o n s  why it  is  o f  c r u c i a l  
impor tance  t h a t  commercial  i n t e r e s t s  are  invo lved  i n  
p o l i c y  debates  and i n  t h e  f o r m u l a t i o n  o f  t h e  u l t i m a t e  
p l a n  o f  a c t i o n .  I t  is n o t  t o o  much t o  hope t h a t  t h e y  
would be a b l e  t o  a d j u s t  t h e i r  p u b l i c i t y  and marke t ing  
pract ices  so  t h a t  these were g e n e r a l l y  i n  l i n e  w i t h  pub- 
l i c  e d u c a t i o n  p o l i c i e s . "  

From t h e  s t a n d p o i n t  o f  a c h i e v i n g  a wel l -ba lanced  d i e t ,  some 
f o o d s  o r  combina t ions  of  f o o d s  m a k e  it easier.  Today, a Parge  
p e r c e n t a g e  o f  t h e  food s u p p l y  c o n s i s t s  o f  pre-prepared  f o o d s  and 
t h o s e  which are fo rmula t ed  from food c o n s t i t u e n t s  t o  consumer 
p r e f e r e n c e  and,  one hopes ,  n u t r i t i o n a l  c o n s i d e r a t i o n s .  Thus O U K  
c h o i c e s  are no l o n g e r  c o n f i n e d  t o  t h e  bas ic  s t a p l e s  o f  y e s t e r y e a r .  
T h i s  p r o v i d e s  u s  w i t h  b o t h  c h a l l e n g e s  and p o t e n t i a l  problems from 
t h e  n u t r i t i o n i s t ' s  p e r s p e c t i v e ,  s i n c e  food g u i d e s  deve loped  i n  
times when much o f  what w e  a t e  was ''basic" may no l o n g e r  be re l -  
e v a n t  t o  d e s c r i b i n g  t h e  n u t r i t i o n a l  c h a r a c t e r i s t i c s  o f  newer 
foods .  

Given t h i s  r a t i o n a l e ,  i n  mapping s t r a t e g i e s  for meet ing  
changing  food demand t h e  issues become: (1) Should w e  work f o r  
a food and consumption p o l i c y  which assures e f f i c i e n t  p r o d u c t i o n ,  
d i s t r i b u t i o n ,  and marke t ing  of  wholesome , safe , i nexpens ive  , and 
n u t r i t i o u s  food which peop le  l i k e  and w i l l  e a t ?  ( 2 )  Should w e  
adop t  more l i m i t e d  o b j e c t i v e s ?  ( 3 )  Should w e  a c t i v e l y  inform 
peop le  abou t  what t h e y  a r e  e a t i n g  from t h e  n u t r i t i o n a l  a s  w e l l  
a s  from o t h e r .  s t a n d p o i n t s ,  p r o v i d i n g  gu idance  so t h e y  c a n  m a k e  
informed c h o i c e s ,  o r  n o t ?  

C l e a r l y  t h e  p o l i c y  d e c i s i o n s  which  are  made i n  a r i c h  
c o u n t r y  are n o t  t h e  same a s  t h o s e  which a re  a p p r o p r i a t e  i n  a poor 
c o u n t r y .  Nor, f o r  t h a t  matter,  a r e  consumption p o l i c y  g o a l s .  I n  
h i g h l y  i n d u s t r i a l i z e d  c o u n t r i e s  t h e  l i f e s t y l e  i s  s u c h  t h a t  g o a l s  
such  a s  a v o i d i n g  o v e r e a t i n g ,  e a t i n g  less f a t ,  and t h e  l i k e  m a k e  
s e n s e  f o r  almost everyone.  I n  poor c o u n t r i e s  a lmos t  everyone  
needs t o  g e t  enough t o  e a t ,  t o  e a t  more f a t ,  and t o  e a t  energy-  
r i c h  foods .  T h e r e f o r e ,  it would seem t h a t  food p r o d u c t i o n  g o a l s  
i n  t h e s e  two envi ronments  would d i f f e r  a good d e a l .  

FOOD D E F I C I E N C I E S  

T h i s  b r i n g s  m e  t o  t h e  second p o i n t  I w a s  asked t o  t a l k  
about--food d e f i c i e n c i e s .  Again,  t h e  o r g a n i z e r s  o f  t h i s  c o n f e r -  
ence and t h e  n u t r i t i o n i s t s  of t h e  c o u n t r y  a r e  a t  odds  on seman- 
t i cs .  Human b e i n g s  do  n o t  have needs  f o r  s p e c i f i c  foods, B u t  
t h e y  do  need t h e  n u t r i e n t s  which come packaged i n  foods .  T h a t  
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is to say, the health value of diets depends upon nutrients, not 
on any specific food commodity mix. However, to be practical, 
people do get used to certain foods and "raise cain" if they can't 
get them at a reasonable price. When nutrients are presented in 
food consumers don't like, or  in ones they are unfamiliar with, 
the first prerequisite to nutrition--consumption--is violated. 
Therefore, it makes little sense to assume that one can ignore 
food consumption and food demand patterns if one is a nutrition- 
ist even if nutritionally well-balanced diets can be formulated. 

Now, if we turn to the question of nutrient deficiencies 
among the population--or perhaps better phrased, nutrient 
shortfalls from the Recommended Dietary Allowances (RDAs)--some 
do exist. The most notable are probably iron and, in areas 
where the water supply is not fluoridated, fluorides. These 
particular shortfalls are apparent across all income groups. 
They appear to be related more to energy intake and physiologi- 
cal state (as with iron lacks which become especially apparent 
at certain times of life or during pregnancy) or to other fac- 
tors like location (as with fluorides). Other nutrient short- 
falls are more closely associated with socioeconomic status. 
Examples here include vitamin A and ascorbic acid. Fortunately 
for most of the micronutrient shortfalls, evidence of risk is 
much more common than outright deficiencies; only iron defi- 
ciency anemia is widely prevalent. Mean intakes of energy- 
yielding nutrients are also considerably below the RDAs for 
certain groups. These shortfalls appear to be more associated 
with a sedentary lifestyle (and thus low energy intakes) than 
they are with income. 

Progress made over the last decade and a half in improving 
access to nutritious food is considerable, especially on behalf 
of our poorest citizens, and the food programs can take some of 
the credit. However, one is struck by the paucity of solid 
program evaluations from the nutritional perspective and the 
lack of program integration with nutrition education efforts. 
This has continued now in three different administrations. It 
remains to be seen what the new administration will do on this. 

NUTRITION STANDARDS 

Another issue likely to be widely debated in the next few 
years is nutrition recommendations or guidelines to be used in 
consumption policy considerations. Recommendations vary by the 
assumptions employed, purposes, issues covered, and whether the 
focus is on nutrients or foods. 

Guiding principles used by those addressing consumption 
policy concerns inevitably will vary from time to time, since 
they are simply estimates reflecting scientific knowledge, as 
well as economic and political realities. No "standard" is 
suitable for all times and places. Inevitably, difficulties 
arise when nutrient recommendations such as the RDA are used as 
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standards since they rapidly become outdated. Difficulties also 
arise when specific food patterns typical of meals at one time 
become fixed in administrative law as standards for other times 
when lifestyles change. 

No set of recommendations is perfect because our underlying 
state of nutrition knowledge is imperfect. Moreover, none of the 
currently used recommendations is designed for individuals although 
usually individuals, not groups, seek dietary guidance. The recom- 
mendations are based on data which are applicable to groups. For 
any given individual, we rarely know what minimum average nutrient 
requirements are, what other factors are present which predispose 
them to risk, or, for that matter, the nutrient level excessive 
for them. Therefore, whether we are discussing recommendations 
addressed primarily to achieving nutrient sufficiency or those ad- 
dressing potential adverse effects from extreme nutrient intakes, 
we can only discuss group probabilities. 

This point leads to another issue likely to be controversial 
in the next few years--the associations between diet and pathol- 
ogy. The problem of appropriate models is critical. Nutrition 
scientists have usually assumed that the relationships fit a linear 
model, but there is little to buttress the contention that this is 
correct. The association may be an exponential one, like that pre- 
sumed to exist between overweight and mortality, or againo it may 
be an asymptotic relationship. Finally, a whole range of models 
with different slopes may need to be employed. 

The implications of our ignorance with respect to models for  
these associations are considerable for nutrition information and 
education efforts. If the linear model is correct, many need guid- 
ance. If the exponential model is correct, fewer need guidance or 
information so that they can restrict their intakes. Unfortu- 
nately, we do not know that the exponential model is the right one. 

Given our present state of knowledge, some advocate mass 
measures such as the dietary guidelines, other advocate spekial 
measures such as screening through the health care system, =and 
still a third group believes that nothing is necessary. The 
most appropriate mix of approaches will surely continue to be 
debated in the future. 

FOOD SAFETY 

Another set of issues to be very hotly discussed in the next 
few years are those surrounding food safety. 

I have already mentioned the problem of mathematical models 
for possible pathology associated with nutrients. The problems 
of appropriate methods for risk assessment in other species and 
the models which are used to extrapolate from high doses in 
animals to the potential effects of chronic low dose exposure 
in man are also considerable and as yet unresolved. Models 
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currently being considered for food constituents vary by several 
hundred-thousandfold in the dose which is judged to have a signif- 
icant effect. 

Even if agreement is achieved on testing and on models with 
additional study, other practical problems exist. Even though 
risks may be assessed in a standardized way in future, it may be 
necessary to regulate these risks differently, as is currently 
the case. 

The other great issue is the question of socially acceptable 
risks for some substances, such as food additives, which are 
judged to be toxic in that they are carcinogenic in experimental 
animals. As we all know, presently the law requires that these 
not be added to foods, although naturally occurring toxicants with 
the same effect may be permitted. The Congress's moratorium on 
saccharin will expire soon. This whole matter is likely to be 
widely discussed as action is taken to extend the moratorium or 
otherwise deal with this problem. 

We all know that socially acceptable risks--that is, the 
risks society is willing to permit--vary from country to country 
and from one time in history to another, and regulatory policy 
varies accordingly. However, we must also remember that what is 
a socially acceptable risk to one person may not be acceptable to 
another. Some kind of information is likely to be necessary re- 
gardless of future regulatory policy. 

Depending upon the models used for estimating risk or infer- 
ring safety, and the implicit or explicit weighing of benefits, 
social judgments about safety and usefulness are going to be made. 
The whole issue of how and what trade-offs should be made, and 
whether benefits other than health benefits should count in these 
equations, will receive attention. 

I believe that any substance which has previously been 
approved by regulatory authorities and which later becomes 
suspect from the standpoint of our present regulations creates 
very special problems. Industries have grown up around prod- 
ucts which contain these constituents. Consumers have grown 
accustomed to them. Better ways have to be found to cope with 
the dual objectives of increasing food safety and decreasing 
impacts of changes on affected groups. 

FOOD INFORMATION 

My last topic is the question of food information. People 
who talk about this today may see this as solutions to food-safety- 
related dilemmas, to nutrition education, consumer economics, or 
other problems. 

Food safety and freedom of choice are much discussed, and 
many groups are now trying to find ways that consumers can be 
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informed about socially acceptable risks as an alternative to 
regulation. Others find this alternative unpalatable. 

Nutrient labeling, especially of type and amount of fat, 
carbohydrate and cholesterol, sodium, calories, and other key 
nutrients, seems, except for sodium labeling, to be on the back 
burner these days, but at some point will likely heat up again. 
The issue of food grading and revisions in grading to favor less 
fatty meats is another information-related issue which is not 
widely discussed but probably will be again. Color and flavor 
labeling may also come back into debate soon. 

Economically related issues, such as unit pricing, net weight, 
and computerized checkouts with prices on shelves instead of on 
individual items, also are quiescent but likely to come back into 
debate at some time. 

Finally, nutrition information and education about diets as a 
whole, rather than individual food items, and who should do it are 
questions. Especially, the role of Government is likely to be 
debated. 

Food policy 

Government food policy analysts (Lee, 1981) appear to be more 
aware of the need to order priorities around the ultimate goal of 
assuring the population's nutritional well-being than they were 
even a decade ago. One such analysis sees these as being accom- 
plished, in order of priority, as follows: 

1. 

2. 

3 .  

4 .  

5. 

6 .  

Security of the food supply, to be achieved by assuring 
adequate supplies of safe and wholesome food. 

Accessibility of food by all segments of the population, 
by providing an effective food distribution system, 
reasonable food prices, and assuring the nutritional 
well-being of those unable to purchase food from their 
own resources. 

An economically healthy and viable food production 
system. 

Prudent use of food production resources. 

Equitable distribution of economic rewards and power 
between the food system and other components of the 
larger economy, among stages and components of the food 
system, and among participants within each stage of the 
food system. 

Access to market and consumer information, including con- 
sumer access to information to assure informed choices 
regarding nutrition, health, and economic value when 
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buying food,  and market and p r i c e  in fo rma t ion  f o r  food 
p r o d u c e r s .  

7 .  A food system and performance c o n s i s t e n t  w i t h  o t h e r  
n a t i o n a l  g o a l s  and p o l i c i e s ,  s u c h  a s  economic oppor- 
t u n i t y  f o r  i n d i v i d u a l s ;  an economic s t ruc ture  p r e s e r v -  
i n g  f l e x i b i l i t y  f o r  t h e  f u t u r e ;  minimum r e g u l a t o r y  
burden on p a r t i c i p a n t s ;  and c o n s i s t e n c y  w i t h  o t h e r  
n a t i o n a l  g o a l s ,  s u c h  a s  ene rgy  p o l i c y  and a n t i -  
i n f l a t i o n  p o l i c y .  

C o n t r a s t  these p r i o r i t i e s  w i t h  seven p r i n c i p l e s  e n u n c i a t e d  
by a p r e v i o u s  A s s i s t a n t  S e c r e t a r y  of  A g r i c u l t u r e ,  C a r o l  T u c k e r  
Foreman ( 1 9 8 0 ) .  I n  h e r  view t h e  g r e a t e s t  problem f a c i n g  t h e  
Government i n  t h e  1980's i s  h i g h  food prices.  She b e l i e v e s  t h a t  
t h e  c h a l l e n g e  w i l l  be t o  t a k e  advantage  of  r i s i n g  demand f o r  food 
a t  home and abroad  w h i l e  m i t i g a t i n g  t h e  domes t i c  d i s t r i b u t i o n a l  
consequences  of  r i s i n g  pr ices .  Seven p r i n c i p l e s  t o  h e l p  do t h i s  
were sugges t ed .  They inc lude :  (1) adequate food p r o d u c t i o n  
w h i l e  husbanding n a t u r a l  r e s o u r c e s ,  ( 2 )  a s s u r i n g  p r i c e  s t a b i l i t y ,  
( 3 )  use  o f  food as an  i n s t r u m e n t  of t r a d e  and f o r e i g n  p o l i c y ,  
( 4 )  a n  e f f i c i e n t  and f a i r  s t r u c t u r e  f o r  a g r i c u l t u r e  a t  home, 
( 5 )  domes t i c  a s s i s t a n c e  t o  p r o v i d e  a l l  segments  of s o c i e t y  w i t h  
adequa te  d i e t s  a t  r easonab le  pr ices ,  ( 6 )  r e a s o n a b l e  r e g u l a t i o n ,  
and ( 7 )  improving t h e  s t a t e  o f  ou r  technology base. High food 
p r i c e s  and p r e s s u r e s  t o  reduce  Government spending  are l i k e l y  
t o  s u b j e c t  a g r i c u l t u r e  p r o d u c t i o n  programs t o  t h e  same s c r u t i n y  
t h a t  t h e  food d i s t r i b u t i o n  and food a s s i s t a n c e  programs have 
r e c e i v e d  l a t e l y .  Moreover, s h e  warns t h a t  as  food p r i c e s  go  
up, t h e  p u b l i c  is l i k e l y  t o  demand a h i g h e r  q u a l i t y  producf and 
more i n f o r m a t i o n  t o  p rove  t h a t  q u a l i t y  i s  h igh .  A t  t h e  same 
time, r e g u l a t o r y  e f f o r t s  which are proposed on t h e  basis  of  
p o t e n t i a l  h e a l t h  and s a f e t y  r i s k s  are  l i k e l y  t o  r e c e i v e  a good 
deal  of  s c r u t i n y  and w i l l  have t o  compete w i t h  o t h e r  conce rns ,  
such as  t h e  e f fec ts  on p r i c e s  o r  on t h e  s i z e  o f  Government. 

The d e g r e e  t o  which these two o b s e r v e r s  share t h e  same 
p r i o r i t i e s  i s  s t r i k i n g ,  a l t h o u g h  t h e i r  rank  o r d e r  is n o t  a lways  
s imilar .  No doubt  elsewhere i n  t h i s  symposium w e  w i l l  hear t h e  
views of  dec i s ionmaker s  i n  t h e  new a d m i n i s t r a t i o n .  A s  a 
n u t r i t i o n i s t ,  I hope t h a t  t h e y  g i v e  these issues h i g h  p r i o r i t y  
and t h a t  t h e  s t r i des  which have been made ove r  t h e  l a s t  decade 
c o n t i n u e  th roughou t  t h e  1980's. 

CONCLUSION 

I n  c o n c l u s i o n ,  I t h i n k  t h a t  t h e  g o a l s  o f  consumption p o l i c y  
m u s t  be n u t r i t i o n a l l y  o r i e n t e d  i n  t h e  b r o a d e s t  sense o f  t h e  word, 
i n c l u d i n g  conce rns  about  food and n u t r i t i o n ,  d i e t a r y  i n f o r m a t i o n ,  
food s a f e t y ,  food s u p p l y ,  and food a s s i s t a n c e .  I n t e r n a t i o n a l  
food and n u t r i t i o n ,  which are beyond t h e  scope o f  what I have 
d i scussed  here ,  a r e  a l s o  i m p o r t a n t  c o n s i d e r a t i o n s .  Moreover, t h e  
v a r i o u s  d i e t  aspects which i n t e r a c t  w i t h  o t h e r  f a c t o r s  t o  a f f e c t  
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h e a l t h  and d i s e a s e  need t o  be s t r e s s e d  i n  h e a l t h  p o l i c i e s .  Such 
a broad, i n t e r l i n k i n g  consumption p o l i c y  must have a strong base 
i n  food p o l i c y  or it is l i k e l y  t o  f a l t e r .  Education and wel fare  
a s  w e l l  a s  h e a l t h  p o l i c y  dimensions must  a l s o  be considered a s  
consumption p o l i c y  is formulated. 
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f 

FOOD ASSISTANCE--THE CHANGING FEDERAL 

GOVERNMENT ROLE 

MRS. MARGARET O'K. GLAVIN is the Deputy Administrator for 
Special Nutrition Programs at the Food and Nutrition Service, 
U.S. Department of Agriculture. Mrs. Glavin has been with the 
Food and Nutrition Service since 1968. From 1978 to 1980, she 
was the Director of the School Programs Division. As Deputy 
Administrator, Mrs. Glavin is involved with school lunch and 
breakfast, child care, summer feeding, and food distribution 
programs, as well as the Supplemental Feeding Program for 
Women, Infants, and Children. 

The basic question posed by this symposium, as I understand 
t, is the direction of food policy in this country. I should 
irst indicate that--probably not unlike all new administrations-- 

the current administration's food policy is slowly evolving. 
Front stage to all policy development in the first 100 days of 
the new administration has obviously been the overall fiscal 
policy agenda--budget and taxes. 

But I think it is fair to conclude that the fundamental pur- 
pose of the Department of Agriculture has not changed radically 
relative to food policy. That is, it will continue to remain the 
mission of the Department to ensure that there will be an ade- 
quate, safe, nutritionally balanced, and reasonably priced food 
supply, equitably available to all Americans. It would appear to 
me that a major thrust of today's food policy receiving heated 
debate in the context of overall fiscal policy is the availabil- 
ity of food to low-income Americans. My comments will be limited 
to those programs administered by the Food and Nutrition Service. 
I should quickly add, however, that a food assistance policy can- 
not divorce itself of overall fiscal, health, and general income- 
maintenance policies. If we are truly to develop a sound food 
assistance policy, we will find ourselves, without question, im- 
mersed in the overall issue of what level of national resources-- 
measured by a number of factors including income and in-kind 
resources--should be made available to low-income households. 
Stimulating the real growth in national wealth can only further 
the goal of providing not only constant but even a potential 
increase in transferable resources in the future to needy groups 
both here and abroad. 

Like many other social assistance programs, programs pro- 
viding food assistance are currently undergoing serious scrutiny 
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by t h e  a d m i n i s t r a t i o n ,  t h e  Congress, and t h e  pub l i c .  T h i s  
s c r u t i n y  o f t e n  appears  t o  focus  e n t i r e l y  on t h e  c o s t  imp l i ca t ions  
of  p o l i c y  and s e r v i c e  d e l i v e r y  changes .  There is, I f ee l ,  a more 
fundamental reassessment and r eeva lua t ion  going on which is coupled 
w i t h  b u t  d i s t i n c t  from t h e  concern over c o s t .  I would l i k e  t o  
present  some thoughts  on t h e  c o n s i d e r a t i o n s  which have l e d  t o  t h e  
changes proposed by t h i s  admin i s t r a t ion .  T h i s  examination w i l l  
a l s o  provide f u r t h e r  i n s i g h t  i n t o  t h e  d i r e c t i o n  these programs 
might  t a k e  i n  t h e  f u t u r e .  

The food programs adminis tered by t h e  Department of A g r i c u l -  
tu re  have grown tremendously since t h e i r  i ncep t ion ,  e s p e c i a l l y  i n  
t h e  l a s t  decade. I n  1970,  t h e  N a t i o n a l  School Lunch Program pro- 
vided 3.5 b i l l i o n  meals; i n  1 9 8 0 ,  t h e  program had expanded t o  4 . 4  
b i l l i o n  meals. Federal  expendi tures  f o r  t h e  program increased  
even more s i g n i f i c a n t l y .  I n  1 9 7 0 ,  t h e  Federa l  expendi tures  were 
$299 m i l l i o n ;  i n  1980, expend i tu re s  exceeded $2.29 b i l l i o n .  

I n  1970, food stamp b e n e f i t s  were a v a i l a b l e  i n  on ly  h a l f  of 
t h e  Na t ion ' s  c o u n t i e s ;  by 1975, food stamps had become a nat ion-  
wide e n t i t l e m e n t .  Between 1970 and 1980, food stamp p a r t i c i p a t i o n  
increased  f ive- fo ld .  I n  1 9 7 0 ,  an average of  4 m i l l i o n  persons  
p a r t i c i p a t e d  each month; i n  1980 ,  2 1  m i l l i o n  persons  p a r t i c i p a t e d  
on average each month. 

The food programs a r e  no t  on ly  changing  i n  terms of  t h e i r  
s i z e  b u t  are cont inuous ly  evolving i n  terms of t he i r  scope and 
effect .  

The e a r l i e s t  food programs of t h e  Department of  Agr i cu l tu re  
were s e t  u p  a s  s o c i a l l y  u s e f u l  ways of d i spos ing  of a g r i c u l t u r a l  
commodities purchased under pr ice-support  programs. As t h e  p u b l i c  
and policymakers came t o  recognize n u t r i t i o n a l  needs  among c e r t a i n  
groups w i t h i n  t h e  popu la t ion ,  these commodity d i s t r i b u t i o n  programs 
became more o r i e n t e d  toward f i l l i n g  perceived d i e t a r y  gaps. The 
food stamp program was c r e a t e d  i n  an e f f o r t  t o  improve t h e  d i e t s  
of low-income households by inc reas ing  t h e i r  food buying power. 
The e a r l y  school  l u n c h  program was expanded t o  i n c l u d e  cash assist- 
ance t o  schools ,  and a new a r r a y  of programs aimed a t  providing 
n u t r i t i o u s  meals t o  c h i l d r e n  i n  a v a r i e t y  of s e t t i n g s  was added. 
These program changes moved t h e  focus  of  these programs from com- 
modity d i s p o s a l  t o  n u t r i t i o n a l  support .  

Within t h e  c h i l d  n u t r i t i o n  programs, which inc lude  t h e  school 
l u n c h  and b r e a k f a s t  programs, and a number of s p e c i a l  programs 
providing meals t o  c h i l d r e n  i n  o the r  i n s t i t u t i o n a l  s e t t i n g s ,  a s  
well a s  programs t a r g e t e d  t o  c e r t a i n  h igh- r i sk  groups,  t h e  n u t r i -  
t i o n a l  focus h a s  remained t h e  primary o r i e n t a t i o n .  Recognizing t h e  
importance of d i e t  on phys ica l  and mental development and perform- 
ance, these programs have u l t i m a t e l y  evolved requirements t h a t  
cause program meals t o  meet b a s i c  l e v e l s  of d a i l y  recommended a l -  
lowances f o r  s p e c i f i c  n u t r i e n t s .  For example, lunch is designed 
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to meet approximately one-third of the Recommended Dietary Allow- 
ances. In this way the physiological conditions promoting the 
learning situation are optimized. 

The WIC program, in particular, is a good example of a pro- 
gram with a strong nutrition orientation. WIC, or the Special 
Supplemental Food Program for Women, Infants, and Children as 
it is technically called, is designed to promote the health of 
pregnant women, infants, and young children by providing selected 
highly nutritious foods, nutrition education, and referrals to 
health facilities. 

The WIC Program serves high-risk individuals at especially 
vulnerable periods in their life cycle--during pregnancy, infancy, 
and early childhood. The careful targeting of benefits and the 
multifaceted intervention create a high probability that the pro- 
gram will have a significant impact on the nutritional status of 
participants. The evidence from recent studies does in fact 
show that the WIC program is having a positive and significant 
impact on program participants. Data from several large-scale 
studies have shown that participation in the WIC program is as- 
sociated with a positive and significant increase in birth weight 
and a reduction in the incidence of low-birth-weight infants born 
to women who participate in WIC. Low birth weight is currently 
the eighth leading cause of death in the U . S .  

In contrast to the strong nutritional focus of programs such 
as WIC, the food stamp program currently has a dual orientation, 
focusing on both the nutritional needs and the lack of income of 
households at and near the poverty level. Food stamp benefits are 
provided in the form of coupons redeemable only fo.r food, and the 
amount of benefits is based on the cost of a diet which will 
sustain a household at a basic level of nutrition adequacy. None- 
theless, the food stamp program is evolving toward a program 
which primarily supplements the income of poor households. 

FNS (the Food and Nutrition Service) currently estimates that 
of every dollar of food stamp benefits provided to recipients, 
about 35 cents goes to increased food purchases, and the remainder 
substitutes for income the household already spends on food, thus 
freeing these funds for nonfood purchases. 

The focus of the food stamp program on income supplementation 
has been strengthened by recent program modifications, such as 
the elimination of the purchase requirement (EPR). EPR,  as it has 
come to be known, removed the requirement that households tie up 
a certain amount of their own income in food stamps in order to 
receive additional free food stamps. Thus, under EPR, households 
are no longer required to spend at a level which provides a 
nutritious diet. The Department is currently analyzing available 
data to determine the actual impact of EPR on food purchasing 
patterns. 
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I do not mean to create a dichotomy between the nutrition 
and income-supplementation aspects of the food stamp program. We 
know that, at certain low-income levels, an increase in uncon- 
strained household income w i l l  l e a d  to an increase in the amount 
spent for food. However, it is useful in examining the adminis- 
tration's proposals for the food stamp program to keep in mind 
this orientation toward income supplementation, which I believe 
will become more evident in the future. 

The new administration has taken a serious look at the pur- 
poses and directions of all the Federal food assistance programs. 
Given the economic constraints which we as a Nation are facing 
today, it is evident that we cannot try to be all things to all 
people. When program costs must be constrained and in many cases 
reduced, it is important that the basic purposes of the program 
are maintained. I would like to discuss the proposals which 
have been submitted by the administration for the food assistance 
programs in the context of the conceptual framework I have pre- 
sented here . 

The administration's proposals concerning the food stamp 
program recognize its evolving focus on supplementing the income 
of low-income households. For example, eligibility for food 
stamps has been tied even more directly to a household's overall 
level of income by using a flat gross-income limit rather than 
using a net income which is adjusted to take account of a house- 
hold's other consumption needs. In addition, the use of the 
previous month's income rather than an estimate of future income 
more accurately reflects a household's actual income level, 
although it may reduce the speed with which the system can re- 
spond to changes in income. Here again, a capability for 'quick 
response is not as crucial in a program which is no longer 
designed primarily to fill a pressing food need. 

On the other hand, the administration's proposals concerning 
the child nutrition programs emphasize their primary purpose as 
mechanisms to enhance the nutritional status of participants. 
Program benefits will be targeted to low-income children, the only 
group for which we can demonstrate that the programs produce a 
real improvement in nutritional status. Program benefits in the 
meal reimbursement programs will no longer be available for non- 
needy children. For example, in the National School Lunch Program, 
low-income children will continue to receive free meals, but 
schools will no longer receive Federal subsidies designed to lower 
the price of the meal to non-needy children. 

Another area I wish to stress is the management of the pro- 
grams. No program, no matter how well intended or soundly devel- 
oped, can be effective if the program is poorly or improperly 
administered. Program benefits must be provided to the intended 
target population; management resources, whether time, energy, or 
dollars, must be effectively and efficiently used to maximize the 
delivery benefits. In an effort to ensure program consistency 
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between l o c a l i t i e s ,  States,  and r eg ions ,  a massive system of 
people and paper has been es tab l i shed .  
assessed i n  an e f f o r t  t o  s t r eaml ine  program o p e r a t i o n s  without  
compromising t h e  accuracy and e q u i t y  of program func t ion ing .  
T h i s  admin i s t r a t ion  is committed t o  a review o f  program requ i r e -  , 

ments  i n  an e f f o r t  t o  allow S t a t e  and l o c a l  governments maximum 
f l e x i b i l i t y  i n  t h e  d e l i v e r y  of program benef i t s .  

T h i s  system m u s t  be re- 

I n  summary, I would l i k e  t o  s t r e s s  three p o i n t s .  F i r s t ,  t h i s  
is a per iod  of l i m i t e d  program resources .  The d i f f i c u l t i e s  
experienced i n  t h e  economy a t  la rge  w i l l  no t  permi t  un res t r a ined  
growth of food assistance programs such  a s  has  been experienced i n  
recent years .  Second, program managers and r e d i r e c t i o n  r e s u l t i n g  
from f i sca l  and i d e o l o g i c a l  f a c t o r s  m u s t  p re se rve  t h e  e s s e n t i a l  
i n t e n t  of t h e  programs. T h i s  programmatic i n t e g r i t y  can  on ly  be 
accomplished th rough  a c a r e f u l  a n a l y s i s  of t h e  h i s t o r y  and 
evo lu t ion  of t h e  purpose,  o p e r a t i o n s ,  and management of t h e  
programs. T h i r d ,  these program changes m u s t  be accomplished i n  
an atmosphere of managerial e f f i c i e n c y  and program- e f f e c t i v e n e s s .  
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Ned W. Dearborn 

THE GLOBAL 2000 REPORT--ITS IMPLICATIONS 

FOR FOOD IN OUR FUTURE 

NED W. DEARBORN was the member of the Global 2000 study staff 
who had primary responsibility for analyzing the forecasting 
methodologies which underlie the projections presented in the 
"Global 2000 Report to the President." The resulting analysis is 
contained in the report. Mr. Dearborn's impromptu comments were 
solicited and offered  on an informal basis and do not n e c e s s a r i l y  
represent the views of any other individual or organization. 

The Global 2000 study was undertaken in response to a direc- 
tive in 1977 by President Carter, as part of his environmental 
message [Environmental Message to the Congress, May 2 3 ,  19771. 
The study had two purposes. The first was to project probable 
changes in the world's population, natural resources, and environ- 
ment through the end of the century. The second was to provide 
a foundation for U.S .  longer range planning. 

Dr. Jerry Barney was the study Director. It was his insight 
that the two-part format meant that the study staff should not only 
obtain a set of "magic numbers," but also use the process. of ob- 
taining those numbers to better understand where the numbers came 
from and what the Government's models are like. In short, the 
staff would look at the real foundation of planning, which isn't 
the numbers themselves but the underlying sets of assumptions of 
our major policymakers of which the models are just an outward, 
visible sign. 

STUDY METHODOLOGY 

How was the study conducted? Over 12 agencies participated 
in the Global 2000 study, and over $1 million dollars was spent. 
The Council on Environmental Quality and the State Department had 
lead responsibility. Although it was originally planned as a 
1-year study, exigencies caused it to be a 3-year study, and yet 
it did come to fruition. Over 200,000 copies of the three-volume 
report have now been distributed all over the world, and a task 
force response has come through, too. 

What were the probable changes that we were charged with 
looking at? First of all, population, natural resources, and 
environment are all biophysical trend projections. The study did 
not look closely at the economic implications of these trends. 
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Nor d i d  t h e  s t u d y  c l o s e l y  assess t h e  s o c i o - p o l i t i c a l  problems 
t h a t  might  a r i s e  i n  t h e  f u t u r e  due  t o  t h o s e  t r e n d s .  The s t u d y s s  
f o c u s  was p u r p o s e l y  l i m i t e d .  

As a r e s u l t ,  t h e  s t u d y  t e n d s  t o  have a c h e e r i e r  n o t e  t h a n  a 
l e s s -na r row a n a l y s i s  might  i n d i c a t e .  For example, there a re  no 
major c a t a s + - o p h e s  i n  t e r n s  o f  wars o r  setbacks t o  t h e  n a t i o n a l  
economic system. No major changes i n  r e l a t i o n s h i p s  between North- 
South t r a d i n g ,  and no major c l imat ic  o r  weather  c a t a s t r o p h e s ,  
b l i g h t ,  p l a g u e s ,  o r  t h e  l i k e .  We knew h i s t o r i c a l l y  t h a t  such  
t h i n g s  o c c u r r e d  b u t  t h a t  t h e y  o c c u r r e d  i n  an  u n p r e d i c t a b l e  way 
and would s k e w  any p r o j e c t i o n  t h a t  t r i e d  t o  take e x p l i c i t  account  
o f  them. I t ' s  worth n o t i n g  t h e  o p t i m i s t i c  biases t h a t  t h i s  omis- 
s i o n  g i v e s .  

F e d e r a l  a g e n c i e s '  p r o j e c t i o n  methodologies  were used.  There 
may, i n  t h e  s t u d y  s t a f f ' s  view, have been better models ,  be t te r  
s e t s  of numbers f o r  t h e  p a r t i c u l a r  problem w e  were a s s i g n e d .  T h i s  
is t r u e  i n  p a r t  because p r o j e c t i n g  long-term g l o b a l  t r e n d s  on a 
mutually consistent basis  was n o t  a t a s k  t h a t  t h e  Federal Govern- 
ment  had addressed be fo re .  T h e r e  have been numerous t a s k  f o r c e s  
which have looked one way o r  a n o t h e r  a t  e i the r  p o p u l a t i o n  or  min-  
e r a l s  o r  t h e  environment ,  b u t  t o  t r e a t  them on a n  i n t e g r a t e d  g l o b a l  
basis ove r  t h e  l ong  term was a f i r s t - t ime e f f o r t ,  t h e  c u l m i n a t i o n  
of i n c r e a s i n g  s t e p s  i n  t h a t  d i r e c t i o n  over  t h e  l a s t  c e n t u r y .  

The n a t u r e  of  t h e  Federal methodologies  t h a t  w e  used d i c t a t e d  
t h e  method. P o p u l a t i o n  and GNP were s e p a r a t e  s t and-a lone  p r o j e c -  
t i o n s .  The p o p u l a t i o n  p r o j e c t i o n  came from t h e  Bureau of t h e  
C e n s u s ,  and t h e  G N P  from t h e  World Bank .  The F e d e r a l  Government 
d o e s n ' t  have a way of  deve lop ing  i t s  own g l o b a l  G N P  p r o j e c t i o n s .  
T h e s e  p r o j e c t i o n s  were then  r e q u i r e d  a s  i n p u t s  t o  t h e  n a t u r a l  re- 
s o u r c e  models ,  and t h e  n a t u r a l  r e s o u r c e  consumption p r o j e c t i o n  
p a t t e r n s  were r e q u i r e d  i n  o r d e r  t o  g e n e r a t e  t h e  environment  models. 
So it had t o  happen s e q u e n t i a l l y .  

When w e  p u t  t h e  f i r s t  s t u d y  volume t o g e t h e r ,  w e  s y n t h e s i z e d  
c o n c l u s i o n s  abou t  food ,  f o r  example,  t h a t  came n o t  o n l y  from t h e  
food c h a p t e r  b u t  a l s o  from t h e  environment  c h a p t e r s  and o t h e r  
c h a p t e r s  t h a t  touched on food.  We inc luded  an  upda te  o f  t h e  
o r i g i n a l  p o p u l a t i o n  and GNP p r o j e c t i o n s  t o  g e t  t h e  v iews  of  t h e  
peop le  who wro te  them as t o  how t h e y  might  be changed by what had 
happened s ince t h e y  were fo rmula t ed  i n  1977. Cavea t s  p o i n t i n g  
o u t  t h e  e x t e n t  t o  which c l o s u r e  had n o t  been a c h i e v e d ,  and t h e  
e x t e n t  t o  which  t h e  v a r i o u s  methodologies  used c o n t a i n e d  i n h e r e n t  
biases,  a r e  c o n t a i n e d  i n  t h e  f i r s t  s t u d y  volume. 

T h a t  was t h e  f i r s t  par t  of our  mandate- -pro jec t ions .  The 
second p a r t  o f  our  mandate was t o  look  a t  t h e  f o u n d a t i o n  f o r  
p l ann ing  i t s e l f .  There is  an appendix t o  t h e  s t u d y  which l o o k s  
a t  t h e  h i s t o r i c a l  c o n t e x t  i n  which these  methodologies  and models 
have been developed over  t h e  y e a r s .  I t ' s  a f r a n k  one t h a t  l ists  
many of t h e  p o l i t i c a l  ups and downs. W e  a l s o  undertook t o  s t u d y  
i n  d e t a i l  t h e  unde r ly ing  assumpt ions  and methods o f  t h e  d i f f e r e n t  
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methodologies. Th i s  i s  a r a r e  Government r e p o r t  i n  t h a t  t h e  whole 
l a s t  h a l f  of it is concerned w i t h  showing t h e  l i m i t a t i o n s  of t h e  
numbers t h a t  a r e  publ ished i n  t h e  f i r s t  h a l f .  I t  c o n t a i n s  i t s  own 
documentation. 

W e  n o t  on ly  looked a t  t h e  Government models b u t ,  a s  a 
c a l i b r a t i o n  check, a l s o  went  t o  long-term g l o b a l  models o u t s i d e  
of t h e  Government. The e x t e r n a l  models a r e  r e a l l y  long-term 
models. Although w e  t h i n k  of Global 2000 as a long-term s t u d y  
from t h e  Government s t a n d p o i n t ,  s topping i n  t h e  year 2000 avoids  
see ing  many of t h e  t h i n g s  t h a t  these o t h e r  s t u d i e s  have seen 
happening i n  t h e  f i r s t  one t o  th ree  decades of t h e  n e x t  cen tury .  
There 's  a s t o r y  about a man f a l l i n g  o f f  a ve ry  high bu i ld ing  
pass ing  someone on t h e  t h i r d  f l o o r p  who asks  how he is. H e  s a y s ,  
"Every th ing ' s  g r e a t  so f a r . "  You run i n t o  t h a t  problem when 
you s t o p  a t  t h e  year 2000.  We a l s o  suggested a number of ways 
i n  which some of t h e  obvious problems t h a t  w e  i d e n t i f i e d  might 
be improved through g r e a t e r  Government a t t e n t i o n  and in t e rac t ion - -  
s teps  t h e  White  House might take .  

The o n l y  kind of cons i s t ency  t h a t  w e  r e a l l y  t r i e d  for  was 
t o  g e t  t h e  i n p u t s  of one model t o  match t h e  o u t p u t s  of  t h e  o t h e r s .  
What we ended up w i t h ,  i n  my personal  view, is r a t h e r  l i k e  a 
s h i p  s a i l i n g  o u t  i n t o  t h e  n i g h t  w i t h  very  imperfect radar. W e  
see massive th rea t en ing  shapes o u t  there ,  b u t  t hey  d o n ' t  have 
ve ry  good d e f i n i t i o n  a t  t h i s  p o i n t .  The g e n e r a l  t r e n d s  which w e  
found were confirmed by t h e  c o l l a t e r a l  models and have been con- 
firmed by repeated s t u d i e s  by t h e  v a r i o u s  agenc ie s  involved. 
That is n o t  a t rue  measure of c e r t a i n t y ,  b u t  it does  g i v e  some 
degree  of confidence i n  t h e  s t u d y ' s  gene ra l  t h r u s t .  The Govern- 
ment i s  r a t h e r  l i k e  an o i l  t anke r .  W e  have b i l l i o n  d o l l a r  pro- 
grams t h a t  are ,  a t  l e a s t  i n  p a r t ,  d i rected by t h e  computer models 
and s t u d i e s  w e  u sed - - ju s t i f i ed ,  argued,  and debated on. I t  seems 
incredible w i t h  b i l l i o n  d o l l a r  programs floating on these that 
we shou ld  cont inue  t o  make  due  w i t h  inadequate  r ada r .  

STUDY F I N D I N G S  

What d i d  we f ind?  I n  b r i e f ,  w e  found popula t ion  growth, 
according t o  t h e  e x p e r t s ,  w i l l  be v i r t u a l l y  c o n s t a n t  t o  t h e  end 
of t h e  century .  I t  goes from 1.8 t o  1.7 pe rcen t  per  year i n  t h e  
ve ry  l a s t  5-year group. T h i s  means world popula t ion  is p ro jec t ed  
t o  i n c r e a s e  roughly 50 pe rcen t  between 1975, t h e  g e n e r a l  base year 
of t h e  s tudy ,  and t h e  year 2000. T h a t ' s  an enormous inc rease .  

We found t h a t  growth and n a t u r a l  resource  consumption w i l l  

We found t h a t  many of t h e  projec-  

exceed popula t ion  growth, which i s  n o t  s u r p r i s i n g .  O f  cou r se ,  a s  
t h a t  happens w e ' l l  see more and more s t r a i n  on t h e  ca r ry ing  
c a p a c i t y  of  t h e  environment. 
t i o n s  for how much food and energy would be produced d i d  no t  
t a k e  i n t o  account t h e  deg rada t ion  of t h e  basic producing assets,  
a s  i n  t h e  case of  food o r  water .  Each s e c t o r  tended t o  assume 
i ts  own u n l i m i t e d  c a p a c i t y  of land o r  c a p i t a l  t o  use.  I n  s h o r t ,  
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the projections are likely to be less adverse than reality if 
action isn't taken to change the trends. 

What were the final conclusions of the study? That in the 
year 2000 we will have to deal with a world which will be more 
crowded, more polluted, and in many ways poorer despite greater 
aggregrate wealth. Less stable ecologically, more vulnerable to 
disruptions than the world we live in today. This is horrifying. 
The projections show the exacerbation of effects to be occurring 
just before the year 2000. In short, we're not on a linear trend 
where gradually things will get,worse and worse. Instead, things 
will get very bad very quickly. 

The first conclusions involve the horrors. The second 
conclusion is that, based on these horrors, the Government needs 
better radar. It is absurd that we have billion dollar programs, 
and such small' budgets for channeling where they go. 

Food outlook 

To briefly review what the study said about food. The key 
assumptions of the study with regard to technology and investment 
were set by the individual agencies which did the projections. 
The Department of Agriculture assumed a simple trend extrapola- 
tion of the Green Revolution of the last 10 or 20 years going 
on into the future. It's not technologically biased. They picked 
the numbers and the numbers were a continuation of optimistic 
trends. Agriculture assumed that massive public and private 
investment in the agricultural sector would occur that would open 
up new crop yield possibilities. For example, less-developed 
countries' (LDCS') crop production is projected to go up 125 per- 
cent over the 25-year period. Agriculture used a 30-year period 
for the base for this. That growth is stimulated by a doubling 
of real food prices, the opposite of what is currently predicted. 

In response to the doubling of food prices, total world food 
production was supposed to double. However, with the 50 percent 
increase in population, it comes to less than 15 percent in per 
capita food consumption, with great regional disparity. An awful 
lot of that food production, for example, is going into feed 
grains for meat, which, of course, reduces what effectively gets 
to people. The study shows per capita food consumption measured 
in calories to be virtually unchanging in many of the LDCs, and 
in some cases actually declining over the period. There was no 
accounting for just exactly where the moneys would come from in 
foreign trade to pay for the food imports that are optimistically 
projected now by the Department. In some regions, per capita 
consumption is stationary or declines. 

THE METHOD IS THE MESSAGE 

What do we learn methodologically? The food projections are 
significantly inconsistent with the population, GNP, environment, 
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and o t h e r  p r o j e c t i o n s .  The p o p u l a t i o n  p r o j e c t i o n ,  f o r  example,  
assumed a major d e c l i n e  i n  f e r t i l i t y  ra tes .  The f e r t i l i t y  r a t e  
dropped 40 p e r c e n t  i n  Bangladesh,  f o r  one.  I t  is  assumed t h a t  
t h e r e  w i l l  be i n c r e a s i n g  g e n e r a l  economic and s o c i a l  w e l f a r e  
th roughou t  t h e  world d u r i n g  t h i s  p e r i o d .  T h a t ' s  d i r e c t l y  c o n t r a -  
d i c t e d  by b o t h  t h e  pe r  c a p i t a  G N P  p r o j e c t i o n s  and t h e  p e r  c a p i t a  
food p r o j e c t i o n s ,  which i nd ica t e  f e r t i l i t y  r a t e s  would be h i g h e r .  
T h e  G N P  p r o j e c t i o n s  assumed f a l l i n g  r e a l  p r i c e s  o f  food and much 
less demand on t h e  p a r t  of t h e  LDCs  f o r  world food t r a d e  t h a n  t h e  
food model d i d .  They c a n ' t  bo th  be r i g h t .  

P r o j e c t i o n  i n c o n s i s t e n c i e s  are due i n  l a r g e  p a r t  t o  t h e  
b u r e a u c r a t i c  d i v i s i o n  of  r e s p o n s i b i l i t y  among t h e  a g e n c i e s .  I t ' s  
n o t  t h a t  peop le  i n  g e n e r a l  are  d e l i b e r a t e l y  t r y i n g  t o  u s e  incon- 
s i s t e n t  numbers. I t ' s  t h a t  t h e r e  i s  no i n s t i t u t i o n a l  e n t i t y  
w i t h i n  t h e  e x e c u t i v e  branch t h a t ' s  charged  w i t h  g e t t i n g  t h e s e  
numbers s t r a i g h t ,  o r  even w i t h  n o t i n g  whether  t h e y ' r e  s t r a i g h t  
o r  n o t .  I would hope t h a t  GAO might  t h i n k  of a r o l e  it cou ld  p l a y  
w i t h  r e g a r d  t o  t h a t ,  e i t h e r  u r g i n g  t h e  e x e c u t i v e  branch  t o  worry 
abou t  t h e s e  t h i n g s  o r ,  i f  p o s s i b l e ,  t a k i n g  r e s p o n s i b i l i t y  i t s e l f .  
If these  i n c o n s i s t e n c i e s  between a g e n c i e s '  " r a d a r "  a r e  t o  be 
r e s o l v e d ,  t h e r e  needs t o  be a major new i n s t i t u t i o n a l  commitment 
somewhere. Concomitant w i t h  t h a t  commitment h a s  t o  be a recog- 
n i t i o n  t h a t  i t ' s  going t o  c o s t  money and take time and n o t  be a 
s imple  t h i n g  t o  do. I t ' s  n o t  a one-time t h i n g  t o  come up w i t h  
a s e t  of b e t t e r  p r o j e c t i o n s .  What 's  needed i s  a p r o c e s s  t o  
c o n t i n o u s l y  be improving t h e  b a s i s  under  which p r o j e c t i o n s  a r e  
made. While t h a t  happens on a s c a t t e r e d  bas i s  i n  t h e  d i f f e r e n t  
a g e n c i e s ,  t h e r e ' s  no th ing  t h a t  b r i n g s  t h e  whole t o g e t h e r .  The 
i n c o n s i s t e n c i e s  a r e  s i g n i f i c a n t  and s t i l l  a r e  n o t  f u l l y  r e s o l v e d .  

V i s i b i l i t y  needed 

The task f o r c e  r e p o r t  which fo l lowed up t h e  Global  2000 s t u d y  
recommends a number of  t h i n g s  be done t o  p u t  t h i n g s  r i g h t .  Even 
w i t h  b e t t e r  management c o n t r o l  i n  Government, many of  t h e  s t u d i e s  
i n  food c e r t a i n l y  r e l y  on i m p e r f e c t  d a t a  and u n c e r t a i n  r e l a t i o n -  
s h i p s  which are  i m p r e c i s e l y  d e f i n e d .  Not o n l y  i n  n u t r i t i o n ,  b u t  
e l s e w h e r e ,  a g r e a t  d e a l  of  knowledge ex is t s  t h a t  needs  t o  be 
g a t h e r e d .  

The l a s t  p o i n t  t h a t  I want t o  r a i s e  h e r e  is t h e  lack of 
v i s i b i l i t y  f o r  what  w e  found. There  was a n  i n t e r e s t i n g  a r t i c l e  
by P a t r i c i a  R o b e r t s  H a r r i s  i n  t h e  N e w  York T i m e s  r e c e n t l y ,  i n  
which s h e  c h a l l e n g e d  t h e  i n t e l l e c t u a l  community--and I i n c l u d e  
a l l  a n a l y s t s  i n  tha t - - to  s t a n d  up and be counted  when someone 
s a y s  t h a t  a n  a n a l y s i s  i s  "phony," when someone s a y s  t h a t  t h e  num- 
b e r s  have no merit ,  y e t  o f f e r s  t o t a l l y  new numbers w i t h o u t  any 
p a r t i c u l a r  j u s t i f i c a t i o n .  Those peop le  who are  p r o f e s s i o n a l l y  
r e s p o n s i b l e  f o r  such  t h i n g s  shou ld  s a y ,  "Hey, wai t  a minute .  
W e  have t h i s  a n a l y s i s .  Why d o n ' t  we u s e  it a s  a s t a r t i n g  p o i n t ?  
Let's look at it item by item and see what's r i g h t  and  see w h a t ' s  
wrong w i t h  it." 
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MrS. Harris is right. There has been very little attention 
given since the Global 2000 study to one of its major findings, 
which is that the President of the United States is presently 
unable to obtain a consistent set of projections, never mind 
accurate, from his various departments. How is it possible for 
the White House not to be concerned about that, not to want to 
do something about it? We have new people on board now. No 
doubt the new administration will be concerned about the problem 
if it comes to its attention. 

We require some mechanism for giving the problem--this im- 
portant report finding--more visibility. I think that there is 
an important potential GAO role in focusing the new adminis- 
tration's attention on this problem. I hope GAO accepts the 
challenge. 

As an immediate example of the problems inconsistency gives 
rise to, this morning Deputy Secretary of Agriculture Lyng, during 
his question and answer session, essentially agreed with the Global 
2000 Report's projections of future world production and consump- 
tion patterns, except that the projections he used assumed that 
real food prices will decline. The Global 2000 Report, the projec- 
tions of which were also developed by USDA using its own analytic 
methodologies, projects a doubling of real food prices. 

An outside observer, perhaps GAO, could ask the following 
kinds of questions: What data elements, parameters, and structural 
elements of USDA's models were used to arrive at such different 
conclusions? What item-by-item substitutions could be made based 
on analytic evidence? What are the new results of the model, and 
can these results be independently evaluated? 
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David A. Fulton 

"MANUFACTURING" FOOD--THE RELATIONSHIP OF GOVERNMENT 

TO THE AGRICULTURAL INDUSTRY BEYOND THE FARM GATE 

DAVID A. FULTON is Vice President for Government Affairs 
for Farmland Industries, Inc, a major Midwestern, farmer-owned 
cooperative. Mr. Fulton joined Farmland Industries in 1963 
and since then has held positions of increasing responsibility, 
ranging from feed plant manager to executive director of Co-op 
Sales Support and Development. Mr. Fulton, a graduate of Iowa 
State University, was promoted to Vice President for Government 
Affairs in September 1979. 

I appreciate very much the invitation to talk to this dis- 
tinguished group about trends, problems, and opportunities facing 
our industrialized and complex food and agribusiness system. 

My comments this morning will be directed toward legislative 
and regulatory trends which could result in increased productivity 
and marketing efficiencies in the food industry. 

I am sure everyone here today would agree that increased 
productivity benefits consumers as much as farmers--and, of course, 
strengthens our Nation's internationally important agribusiness 
industry 

Therefore, my comments will focus on four general areas which 
we feel could be paramount in the eyes of our legislators as they 
take up the business of the 97th Congress. 

They are deregulation; a review of interagency relation- 
ships; concentration in the food industry: and last, accelerated 
involvement in the Government process by agribusiness. 

DEREGULATION 

An appropriate way to begin a discussion of future trends in 
relations between Government and the food industry beyond the farm 
gate, is to focus on deregulation. The deregulation movement 
started by President Ford, carried on by Carter, sharply accele- 
rated by President Reagan, and vigorously supported by many in 
Congress almost certainly will be directed toward the food industry 
in the next few years. 
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I have always thought that the term "deregulation" was mis- 
leading. To deregulate suggests a termination of regulations, but 
that almost never happens. What we are really talking about is 
less regulation, or regulation of a different character. Certainly 
this is the case with the food industry. Government i s  not going 
to get out of the business of regulating the food business. But 
it is reasonable to expec t  a great  d e a l  of debate in the next few 
years about food regulations and how they might be changed to re- 
duce the administrative burden and the cost of regulation. 

e It is too early to predict:exactly where we will wind up. I 
imagine that there will be a great deal more debate than action. 
This is due, in part, because the regulations that affect the food 
industry do not lend themselves to the kind of sweeping changes 
that Congress has made in regulations relating to transportation, 
for example. It is also the case that there are a number of coun- 
ter pressures at work. The public will, and should, be concerned 
for safety and health regulations. Furthermore, the trend toward 
greater complexity in the food industry could certainly invite 
added, versus less, Government observation. Nevertheless, one 
would expect at least some marginal changes in the years ahead. 

Health and safety 

No one in the food industry, from farmer to processor to 
retailer, wants t o  abandon the goal of assuring consumers health- 
ful, wholesome, and safe food. Certainly the farmer has a di- 
rect, personal economic interest in maintaining consumer confi- 
dence in farm products. But in recent years, there has been a 
growning concern that a number of regulations are too rigid, 
that there is insufficient administrative flexibility. This 
concern has grown as our ability to detect potential hazards, 
however insignificant, continues to outstrip our capacity to 
prove definite cause-and-effect relationships. 

Thus, seemingly every day, we are advised of potential new 
hazards, such as the potential link between coffee and pancreatic 
cancer, the frying of bacon and generation of nitrosamines, and 
on and on. Everything seems potentially suspect. 

This has led to a growing concern that we must develop a more 
effective system of distinguishing between significant risk and 
mere speculation. And that we must have a better way of deter- 
mining the trade-off between risk and benefits. In other words, 
we need a more workable system of risk assessment which allows 
us to make regulatory decisions on a more flexible, realistic 
basis than on simply an all-or-nothing, black-or-white basis, as 
is often now the case. 

Delaney Amendment 

The Delaney Amendment is a case in point. The amendment bans 
any substance with the minutest trace of carcinogens and has been 
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t h e  s u b j e c t  o f  c o n t r o v e r s y  f o r  a number o f  y e a r s .  L e g i s l a t i o n  t o  
modi fy  t h e  amendment was i n t r o d u c e d  d u r i n g  t h e  l a s t  C o n g r e s s ,  b u t  
no a c t i o n  was t a k e n .  However, i t  a p p e a r s  t h a t  t h e  Congres s  t h i s  
y e a r  o r  n e x t  w i l l  take a much more t h o r o u g h  l o o k  a t  t h i s  issue 
and ,  q u i t e  p o s s i b l y ,  a d o p t  new l e g i s l a t i o n .  A number o f  b i l l s  
have  a l r e a d y  been i n t r o d u c e d .  O t h e r s  a r e  b e i n g  d e v e l o p e d .  

W e  f u l l y  r e c o g n i z e ,  o f  c o u r s e ,  t h a t  t h i s  is  a d e l i c a t e  and 
c h a l l e n g i n g  i s s u e .  A s  S e n a t o r  Lugar ,  Chairman o f  t h e  A g r i c u l t u r a l  
R e s e a r c h  and G e n e r a l  L e g i s l a t i o n  Subcommit tee ,  r e c e n t l y  s t a t e d ,  
" t h e  American p u b l i c  wan t s  food  s a f e t y ,  b u t  t h e  p u b l i c  a l s o  w a n t s  
t h e  g r e a t e r  d e g r e e  o f  common s e n s e  i n  t h e  e x e c u t i o n  o f  food  
r e g u l a t i o n s . "  The p o l i t i c a l  and t e c h n i c a l  c h a l l e n g e  i s  t o  weave 
t h e s e  two themes t o g e t h e r  i n  e f f e c t i v e  l e g i s l a t i o n  which w i l l  
e s t a b l i s h  new s t a n d a r d s  t h a t  w i l l  g i v e  r e g u l a t o r s  more f l e x i -  
b i l i t y  i n  d e t e r m i n i n g  r i sks .  No one  a r g u e s  t h a t  w e  s h o u l d  t a k e  
r i s k s  when human s a f e t y  is c o n c e r n e d ,  b u t  w e  d o  need b e t t e r  
p r o c e d u r e s  f o r  d e t e r m i n i n g  what is a s i g n i f i c a n t  r i s k .  

I t  a p p e a r s  t h a t  GAO w i l l  be  i n c r e a s i n g l y  i n v o l v e d  i n  t h i s  
whole area o f  r i s k  a s s e s s m e n t  and food s a f e t y  as  t h e  C o n g r e s s  
s t r u g g l e s  w i t h  t h e  c h a l l e n g e  o f  coming up w i t h  what  S e n a t o r  Lugar 
c a l l s  a new common-sense p r o c e d u r e  f o r  b a l a n c i n g  and we igh ing  
r i s k s  and b e n e f i t s  and r e a c h i n g  a d m i n i s t r a t i v e  d e c i s i o n s  a c c e p t -  
a b l e  t o  consumers  and i n d u s t r y .  

N u t r i t i o n  

Dur ing  t h e  Carter a d m i n i s t r a t i o n ,  t h e  F e d e r a l  Government began 
t o  take  a n  advocacy  r o l e  i n  r e g a r d  t o  d i e t a r y  s t a n d a r d s .  T h i s  
approach  had a number of s t r o n g  a d v o c a t e s  on t h e  H i l l .  I t  appears 
t h a t  w h i l e  t h e  Reagan a d m i n i s t r a t i o n  w i l l  c o n t i n u e  t o  c a r r y  on 
r e s e a r c h  programs i n  t h i s  a r ea ,  i t  w i l l  be  f a r  less a g g r e s s i v e  i n  
p u s h i n g  d i e t a r y  g u i d e l i n e s .  Because  o f  t h e  new m a k e u p  on t h e  
H i l l ,  one  would expect less pressure from t h e  Congres s  on t h i s  
i s s u e .  L i k e w i s e ,  S e c r e t a r y  Block h a s  a l r e a d y  i n d i c a t e d  t h a t  t h e r e  
w i l l  be no new l a b e l i n g  r e g u l a t i o n s ,  u n l e s s  i t  c a n  b e  p r o v e n  t h a t  
t h e y  a r e  c o s t  e f f e c t i v e  and c l e a r l y  b e n e f i c i a l  t o  t h e  consuming 
p u b l i c .  

REVIEW OF THE INTERAGENCY RELATIONSHIPS 

I b e l i e v e  t h a t  t h e  d e r e g u l a t i o n  movement w i l l  a l s o  l e a d  t o  an  
e x t e n s i v e  r e v i e w  of  t h e  d u p l i c a t i o n ,  i n c o n s i s t e n c i e s ,  and c o n t r a -  
d i c t i o n s  among r e g u l a t o r y  a g e n c i e s .  We b e l i e v e  t h a t  i f  w e  a r e  
t o  improve p r o d u c t i v i t y  i n  a g r i b u s i n e s s ,  w e  would f o r e s e e  t h e  
need f o r  c a r e f u l  e v a l u a t i o n  o f  t h e  r o l e  o f  numerous a g e n c i e s  which 
i n t e r a c t  w i t h  a g r i b u s i n e s s .  Here is a s h o r t  s c e n a r i o  which 
r e f l e c t s  t h i s  t h o u g h t .  

A g r a i n  e l e v a t o r  is o p e r a t i n g  i n  Kansas  w i t h  t h e  d o o r s  and 
windows open .  They pass t h e  s a f e t y  i n s p e c t i o n .  They a re  c i t e d  f o r  
a i r  p o l l u t i o n .  They c l o s e  t h e  windows and d o o r s .  They now comply 
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w i t h  a i r  p o l l u t i o n  s t a n d a r d s ,  b u t  are c i t e d  f o r  haza rdous  working 
c o n d i t i o n s .  They i n s t a l l  a d u s t  c o n t r o l  sys tem on t h e  unloading  
p i t  t o  comply; t hey  a r e  c i t ed  f o r  d u s t  accumula t ion  i n  t h e  head 
house where e l e c t r i c  motors  are  o p e r a t i n g .  They v e n t  t h e  head 
house t o  comply. Again,  t h e y  are cited f o r  a i r  p o l l u t i o n  from t h e  
head house.  They c l o s e  t h e  v e n t  and i n s t a l l  explos ion-proof  motors  
i n  t h e  head house.  They a r e  f i n a l l y  i n  comple te  compliance.  A 
g r a i n  e l e v a t o r  l e g  m a l f u n c t i o n s ,  s p a r k s  t h e  c o n c e n t r a t e d  d u s t ,  and 
e x p l o d e s  t h e  e l e v a t o r .  

T h i s  r a t h e r  v i v i d  example of i n t e r a c t i o n  between two a g e n c i e s  
i s  b u t  one of a number o f  areas which  c o u l d  c a l l  f o r  c o n g r e s s i o n a l  
rev iew i n  o r d e r  t o  i n c r e a s e  our marke t ing  e f f i c i e n c y .  

W e  see, more and more, t h e  need f o r  a n  e v a l u a t i o n  o f  t h e  
c o u n t r y ' s  i n t e r a g e n c y  c o o r d i n a t i o n .  A t  Farmland, w e  have s p e n t  
3-1/2 y e a r s ,  working w i t h  over  2 5  a g e n c i e s ,  t o  o b t a i n  l o c a l ,  S t a t e ,  
and Federal  p e r m i t s  t o  mine phosphate  rock  i n  F l o r i d a .  

t o  o v e r s e e  a p r o j e c t  can cause major losses i n  e f f i c i e n c y .  For 
e.xample two i d e n t i c a l  g ra in -hand l ing  f a c i l i t i e s  a re  des igned  
and o p e r a t e d  w i t h i n  t h e  same S ta t e .  Each i s  i n s p e c t e d  by d i f f e r e n t  
i n d i v i d u a l s  from t h e  same Government agency. They a re  c i ted f o r  
d i f f e r e n t  v i o l a t i o n s .  One i n s p e c t o r  s t a t e s  t h e  e l e v a t o r  he looked 
a t  d i d  n o t  comply w i t h  t h e  e l e c t r i c a l  code b u t  d i d  comply w i t h  
s a f e t y  codes .  The o t h e r  i n s p e c t o r  s t a t e s  t h a t  t h e  e l e v a t o r  he  
looked  a t  w a s  j u s t  t h e  r e v e r s e .  F i n a l l y ,  a f t e r  e x h a u s t i v e  research 
and expense ,  i t  may be de termined  through l e g a l  s o u r c e s  t h a t  bo th  
e l e v a t o r s  complied on a l l  a c c o u n t s ,  on one a c c o u n t ,  o r  on n e i t h e r .  
W e  have e x p e r i e n c e d ,  over  t h e  y e a r s ,  a l l  p o s s i b l e  combina t ions .  

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

CONCENTRATION I N  THE FOOD INDUSTRY 

A g r i b u s i n e s s ,  i n  g e n e r a l ,  d e s e r v e s  good marks f o r  i ts  achieve-  
m e n t s .  We c o n s i s t e n t l y  produce a l a r g e  q u a n t i t y  o f  h i g h - q u a l i t y  
food.  Americans spend a r e l a t i v e l y  low p e r c e n t a g e  o f  t h e i r  income 
fo r  food.  These achievements  a r e  l a r g e l y  unmatched i n  o t h e r  coun- 
t r i e s  of  t h e  world.  American a g r i c u l t u r e  is  h i g h l y  e f f i c i e n t ,  and 
consumers have b e n e f i t e d .  

The l e v e l  of  c o n c e n t r a t i o n  v a r i e s  c o n s i d e r a b l y  i n  food manu- 
f a c t u r i n g  b u t  is  q u i t e  h i g h  i n  c e r t a i n  p r o d u c t  areas such  as  t h e  
suga r  i n d u s t r y ,  bo th  cane and beet; cereals;  w e t  c o r n  m i l l i n g ;  
f l o u r ,  c o o k i e ,  and c r a c k e r  manufac tur ing .  Some o f  t h e  food com- 
p a n i e s  have i n t e g r a t e d  a g r i c u l t u r a l  p r o d u c t i o n .  I t  a p p e a r s  t h e  
c o n c e n t r a t i o n  i s  i n c r e a s i n g .  Economists a re  g i v i n g  more a t t e n t i o n  
t o  t h e  economic power of food marke t ing  f i r m s  and problems t h a t  
can  a r i s e .  C o n s i d e r a b l e  p u b l i c  a t t e n t i o n  h a s  been d i r ec t ed  t o  
s e v e r a l  of t h e  f a s t e r  growing o r g a n i z a t i o n s  i n  t h e  food i n d u s t r y .  

One well-known company, i n  a d d i t i o n  t o  its e x t e n s i v e  g r a i n  
t r a d i n g  o p e r a t i o n s ,  is i n  s u c h  f i e l d s  as c o r n  m i l l i n g ,  a n i m a l  
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feeds, chemicals, soybean processing, cattle feeding, flour proc- 
essing, and poultry processing and recently acquired the United 
States' second largest meatpacker. Presently, this organization 
is reported to account for 25 percent of the U . S .  grain exports. 

Another fast grower is Iowa Beef Processors (IBP). From its 
start in 1961, it has passed Swift, Armour, Wilson, and Cudahy in 
beef business. Its record of growth in the beef-packing industry 
is well known. IBP has been an innovator in a business marked by 
resistance to change. It has adopted new methods of slaughter, 
and the fabrication of carcass into cuts. IBP has taken a hard 
line with labor, an important point, because meatpacking is a 
labor-intensive business. It has retained most of its earnings 
for low capital cost growth. Of course, even though concentration 
may be conducive to marketing efficiencies, it can be of concern 
to farmers in those areas where there may be only one buyer for 
their cattle. 

Most of the large, diversified agribusiness firms are strong 
in international as well as domestic markets. I think this 
typifies my earlier statement that agriculture now truly has been 
internationalized. Our grain business is uniquely structured with 
exports controlled largely by just four firms. Grain export is 
one of the most important facts of life in the U.S. because of its 
leading role as a positive producer of foreign exchange. The fact 
that it is highly concentrated and so little is known about the 
major exporting companies is a matter of growing national concern. 
We have heard a hue and cry from U . S .  farm circles for farmers 
to enter the grain export field through their cooperatives. In 
future years there will be greater pressure to expand exports of 
farm commodities. 

and 
far 

Concentration very well can lead to increased productivity 
efficiency within the food industry. However, if it goes too 
, it can impact on both the farmer's price received and the 

cost to the consumer. Knowing these trends, we feel Congress will 
continue to be very sensitive to marketing concentrations within 
the food industry. 

ACCELERATED INVOLVEMENT IN THE GOVERNMENT 
PROCESS BY AGRIBUSINESS 

The last prerequisite for increasing marketing efficiency 
within the food marketing system centers around increased involve- 
ment in the Government by agribusiness. 

We feel the role of agribusiness in the legislative process 
will increase significantly in the next few years. The seventies 
were characterized by the organization of Government affairs, and 
public affairs, functions in many agribusiness firms. Many did 
not zero in on specific areas to work with our legislators until 
late in the seventies. During this past decade, it was the purpose 
of the Government affairs function to "react" to legislation and 
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concentrate on the immediate issues. Most agribusiness companies 
limited themselves to responding to issues directly impacting on 
their operations. Therefore, I think we are safe in character- 
izing the decade of the seventies as "reactive" when it comes to 
involvement with Congress. 

The decade of the eighties will see a maturing of the 
Government affairs functions within agribusiness. I would fore- 
see that more and more companies will be willing to work in 
coalitions and with Government to achieve their objectives. The 
agribusiness tone in the eighties will move from a reactive to a 
"proactive" mode. 

SUMMARY 

The continued positive actions by the United States General 
Accounting Office to reveal the facts as they relate to legisla- 
tion and regulations as they would impact on agribusiness beyond 
the farm gate, can play a most important role in assuring that 
our Nation maintains our most valuable agricultural base. . 

We all have an obligation, not only to keep our Nation's 
farmers the most productive in the world, but to assure that 
Americans continue to have available the very highest quality 
food at prices unequaled anywhere in the world. 
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Farming is one of the oldest activities carried on by man. 
But it is one of the newest in terms of the application of science 
and technology. This is true even in the United States where the 
groundwork for scientific and technological methods of farming was 
laid more than 100 years ago. It was a half century later, how- 
ever, before payoffs became evident to public investments like the 
land grants of 1862 that established State colleges of agricul- 
ture, the Federal funds appropriated in 1887 that supported the 
establishment of State agricultural experiment stations, and the 
funding of Federal-State extension services authorized in 1914. 

Until these investments began to pay off, around 1930, agri- 
cultural output had increased because farmers used more inputs. 
After that, output increased because the inputs farmers used 
became more productive. The increases in output after 1930 were 
so rapid, in fact, that for the next half century the Nation 
was more concerned about too much farm output rather than too 
little. 

Now, as we enter the 1980's, concern over food shortages 
has returned, especially worldwide. Projections of world food 
requirements by the U . S .  Department of Agriculture imply that 
demand will outpace supplies of food in most years for the fore- 
seeable future. - 1/ Projections like these, along with other sup- 
porting trends, are raising public interest in farm productivity 

- 1/ Iowa State University Economics Newsletter, December 1980. 
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and i n t e r e s t  i n  budgetary items l i k e  a g r i c u l t u r a l  r e sea rch  and 
s o i l  conserva t ion .  

The experience of  t h e  p a s t  century--with t h e  r i s e  of  s u r -  
p l u s e s  a f t e r  1920  and t h e  reoccurrence  of s h o r t a g e s  a f t e r  1970-- 
is  i n t e r e s t i n g  from another  viewpoint .  I t  ra ises  a t  l ea s t  t h e  
p o s s i b i l i t y  t h a t  a c y c l e  ex i s t s ,  something over h a l f  a cen tu ry  
long ,  t h a t  i n t e r r e l a t e s  technology, popu la t ion ,  and food s u p p l i e s .  
O f  cou r se ,  it w i l l  take another  h a l f  cen tu ry  t o  determine i f  
there is such  a cyc le ;  t h a t  is, it may t a k e  a t  l ea s t  another  
h a l f  cen tu ry  f o r  food c o n d i t i o n s  t o  r e v e r s e ,  perhaps sometime 
around t h e  year 2030, when c u r r e n t  popula t ion  planning programs 
and i n t e r n a t i o n a l  a g r i c u l t u r a l  r e sea rch  e f f o r t s  may f i n a l l y  begin 
t o  show resu l t s .  Populat ion s i z e  may begin t o  s t a b i l i z e  i n  t h e  
developed c o u n t r i e s  by then  (see t a b l e  l ) ,  i f  p r e s e n t  p r o j e c t i o n s  
t u r n  o u t  t o  be c o r r e c t ,  and slow v i s i b l y  i n  t h e  developing coun- 
t r i e s  i n  t h e  next  h a l f  cen tury .  I f  t h i s  occu r s ,  food product ion  
might c o n s i s t e n t l y  exceed t h e  immediate needs of m a r k e t s ,  and the 
"techno-po-od" (technology-population-food) - c y c l e ,  i f  it exis ts ,  
would lead  t o  s u r p l u s  food cond i t ions .  I n  t h a t  even t ,  policymakers 
would aga in  f a c e  problems reminiscent  o f  t h e  p a s t  h a l f  cen tury .  

Type of Population Growth rate Population Stationary pop ulation 
country 1978 1970-78 proj. 2000 Year I Size 

(millions) (percent) (millions) reached (millions) 

Low Income 1,294 2.2 2 , 050 2150 4 , 074 
Middle In- 

Irdustr ial- 

O i l  Export- 

Central 

come 873 2.4 1,409 2095 2,599 

ized 668 0.7 736 2025 774 

ing 60 3.2 104 2095 203 

Plan 1 , 352 1.4 1 ,730 2070 2 ,121 

World 4,247 1.8 6,029 2110 9,771 

Source: The World Bank, 1980 World Development Report, Washington, 
August 1980. 

Having glanced a t  t h e  world food/populat ion s i t u a t i o n ,  which 
is my way of i l l u s t r a t i n g  t h a t  farm p r o d u c t i v i t y  i s  an issue wi th  
worldwide r a m i f i c a t i o n s ,  I want t o  r .e turn t o  t h e  domestic food 
scene. I n  t h i s  more r e s t r i c t e d  c o n t e x t ,  farm p r o d u c t i v i t y  is an 
i s s u e  t h a t  some of u s  view wi th  rose-colored g l a s s e s ,  having spen t  
our p r o f e s s i o n a l  l i v e s  i n  a n  era  when t h e  c r i t i c a l  food issues 
were r epea ted ly  what t o  do  w i t h  t o o  much food and wha t  t o  do about 
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farm prices t h a t  were t o o  low. For many o f  u s ,  t h e  newer conce rns  
ove r  s lower  g a i n s  i n  farm p r o d u c t i v i t y  and growing world food 
demand come a lmos t  as a r e l i e f ,  ra ther  t h a n  as  a warning.  The 
h a r s h  r e a l i t y  of  a world w i t h  t o o  l i t t l e  food w i l l  come, i f  it 
d o e s ,  o n l y  a f t e r  a decade o r  two of e x p e r i e n c e  w i t h  t h a t  set of 
problems.  

I n  f a c t ,  it i s n ' t  o n l y  food b a l a n c e s  t h a t  many o f  u s  view 
th rough  rose-colored  g l a s s e s .  I t  e x t e n d s  t o  t h e  broader issue 
of  s c i e n c e ,  e d u c a t i o n ,  t e c h n o l o g i c a l  i n n o v a t i o n ,  and farm pro- 
d u c t i v i t y .  I w a s  reminded of  t h i s  r e c e n t l y  a s  I read a paper  
g i v e n  by my former Department Chairman a t  Iowa S ta te  Univer- 
s i t y .  1/ A t  t h e  opening-day f a c u l t y  convoca t ion  l a s t  f a l l ,  h e  
gave a-brief review of t h e  h i s t o r y  of h i g h e r  e d u c a t i o n  and made 
s e v e r a l  p o i n t s  t h a t  a r e  worth remembering. I quo te :  

"(1) The concep t  of p r o g r e s s  is a r e l a t i v e l y  new 
idea viewed i n  t h e  c o n t e x t  o f  t h e  l ong  h i s t o r y  of 
mank ind .  Co l l ege  f acu l t i e s  and a d m i n i s t r a t o r s  
i n  t h e  1 8 t h  c e n t u r y ,  who f o r  t h e  most p a r t  per-  
c e i v e d  t h e i r  mi s s ion  as  sav ing  s o u l s ,  were s low 
t o  embrace any concep t  o f  p r o g r e s s .  The men i n  
t h e  i v o r y  tower ,  and they  were men, e x h i b i t e d  
l i t t l e  o r  no conce rn  f o r  r a i s i n g  t h e  q u a l i t y  of  
humankind's existence d u r i n g  h i s  s o j o u r n  on e a r t h .  

" ( 2 )  Toward t h e  end o f  t h e  1 8 t h  c e n t u r y  when t h e  
J e f f e r s o n i a n  n o t i o n  of  a government by t h e  peop le  
had r e a l l y  t a k e n  h o l d ,  c o l l e g e s  and f acu l t i e s  re- 
mained enamored of Greek,  L a t i n ,  Mathematics and 
Moral Phi losophy and r e s i s t e d  e f f o r t s  t o  broaden  
t h e  c u r r i c u l u m .  

" ( 3 )  A remarkable g roup  o f  men, e.g. Ezra  C o r n e l l ,  
J. S .  P i l l s b u r y ,  John  Hopkins, and A s a  Packer,  none 
of  them c o l l e g e  g r a d u a t e s ,  a l l  i n t e l l e c t u a l s ,  and a l l  
r e b e l s  a g a i n s t  t h e  academic e s t a b l i s h m e n t  o f  t h e  day ,  
saw t h e  r e l e v a n c e  of  e d u c a t i o n  t o  l i f e  i n  a democracy. 
Beginning i n  t h e  mid-1800s, t h e y  Ped t h e  t h e  movement 
toward broadening  t h e  scope of  c u r r i c u l a  t o  i n c l u d e  
u s e f u l  subjects--law, medic ine ,  e n g i n e e r i n g ,  account- 
i n g ,  science--and l e n t  t h e i r  i n f l u e n c e  and gave t h e i r  
t i m e  and money t o  t h e  cause. The  e d u c a t i o n a l  estab- 
l i s h m e n t  wen t  a l o n g ,  a l t h o u g h  r e l u c t a n t l y ,  because 
t h e n  as now money t a l k e d .  F a c u l t y  and i t s  members 
heard  p a r t i c u l a r l y  c l e a r l y  t h e  language  o f  money 
f o l l o w i n g  1865, because t h e y  had j u s t  emerged from 
t h e  c i v i l  war y e a r s ,  a p e r i o d  d u r i n g  which t h e y  
had n o t  eaten w e l l .  

- 1/ Globa l  - Food Assessment ,  - 1980,  Fore ign  Economics Repor t  N o .  159 
( U . S ,  Department o f  A g r i c u l t u r e ,  J u l y  1980) .  
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" ( 4 ) E n g i n e e r i n g  was t h e  f i r s t  p r a c t i c a l  d i s c i p l i n e  
t o  c r a s h  t h e  walls su r round ing  t h e  o l d  gua rd  classi-  
c i s t s .  Even though agriculture employed 75 percent 
of  t h e  work f o r c e ,  e n g i n e e r i n g  was promoted by men 
w i t h  t h e  i n f l u e n c e  and money t o  break  t h e  s t r o n g  
b a r r i e r s  t o  e n t r y  which had been e r e c t e d  by t h e  
f a c u l t y  t r a d i t i o n a l i s t s .  Asa Parker ,  a wea l thy  
c a n a l b o a t  o p e r a t o r ,  gave money i n  1863 t o  found 
Lehigh U n i v e r s i t y ,  which was t o  be a n o n s e c t a r i a n  
u n i v e r s i t y  s p e c i a l i z i n g  i n  s c i e n c e  and e n g i n e e r i n g .  
Lehigh was l o c a t e d  w i t h i n  15 miles  of  L a f a y e t t e  
U n i v e r s i t y  where t h e  f a c u l t y  responded by p e t i t i o n - .  
ing  f o r  a c u r r i c u l u m  which d i d  n o t  require G r e e k  
o r  L a t i n  and inc luded  emphasis  on s c i e n c e .  

" ( 5 )  The M o r r i l l  A c t  p r o v i d i n g  f o r  l a n d  g r a n t  uni-  
v e r s i t i e s  was passed  i n  1862.  Passage  o f  t h e  l e g i s -  
l a t i o n  d i d  n o t  come e a s i l y .  A s i m i l a r  measure under 
t h e  s p o n s o r s h i p  o f  J u s t i n  M o r r i l l  ( a n o t h e r  leader 
w i t h o u t  a c o l l e g e  e d u c a t i o n )  had passed  Congress  b u t  
was ve toed  by P r e s i d e n t  Buchanan i n  1857. The 1862 
A c t  s p e c i f i e d  t h a t  any s t a t e  a c c e p t i n g  t h e  g r a n t  o f  
l a n d  was r e q u i r e d  t o  u s e  it f o r  ' t h e  endowment, sup? 
p o r t  and maintenance of  a t  l e a s t  one c o l l e g e  where 
t h e  l e a d i n g  o b j e c t i v e  s h a l l  b e ,  w i t h o u t  e x c l u d i n g  
o t h e r  s c i e n t i f i c  and c l a s s i ca l  s t u d i e s ,  and inc lud-  
ing  m i l i t a r y  t ac t i c s ,  t o  teach such  b r a n c h e s  of 
l e a r n i n g  as a r e  related t o  a g r i c u l t u r e  and t h e  
mechanic a r t s . *  * * I r 1  

I t  would be d i f f i c u l t  t oday  fo r  most of u s  t o  imagine t h e  
environment  i n  which  e d u c a t i o n  took  p l a c e  a c e n t u r y  and a h a l f  
ago. My former c o l l e a g u e  a t  Iowa S t a t e  sugges t ed  h i s  s t u d e n t s  
and s t a f f  would have found it unaccep tab le .  

"The [ e d u c a t i o n a l ]  environment  was s imply  t o o  repres- 
s i v e .  C e r t a i n l y  t h e  i n s t r u c t i o n  p rov ided  was * * * 
n o t  des igned  t o  f r e e  t h e  mind b u t  t o  d i s c i p l i n e  and 
channe l  it. The emphasis  was never  on f r e e  i n q u i r y  
but always on conformity," 

I n  a v e r y  real  s e n s e ,  t h e  emphasis  on confo rmi ty  a l s o  per- 

Exper ience  was t h e  key because t h e r e  

vaded fa rming .  Techniques f o r  growing c r o p s  and r a i s i n g  l i v e s t o c k  
were handed down from g e n e r a t i o n  t o  g e n e r a t i o n .  Farm f a m i l i e s  
p r a c t i c e d  what t h e y  knew. 
was l i t t l e  unde r s t and ing  of how p l a n t s  grew o r  why t h e y  responded 
t o  n a t u r a l  f o r c e s  l i k e  s u n l i g h t  or manure. The world of techno- 
l o g i c a l  i n n o v a t i o n  was a s  f o r e i g n  t o  t h o s e  who l i v e d  b e f o r e  1850 
a s  a world w i t h o u t  t e c h n o l o g i c a l  i n n o v a t i o n  would be t o  u s  today .  

Thus, when one speaks  of  a s c i e n t i f i c  a g r i c u l t u r e ,  h e  s p e a k s  
of t h e  l a s t  c e n t u r y .  When one s p e a k s  o f  t e c h n o l o g i c a l  i n n o v a t i o n ,  
he speaks  of t h e  past  h a l f  c e n t u r y .  And when one speaks  of any of 
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t h e s e  t h i n g s ,  h e  should  remember t h e y  a r o s e  a f t e r  t h e  b i r t h  o f  a 
new Na t ion  called t h e  United States .  T h i s  may have been o n l y  
happens tance ,  b u t  i f  w e  remember t h a t ,  w e  may b e t t e r  unde r s t and  
why so many f o r  so long  though t  t h i s  Na t ion  so s p e c i a l .  

Perhaps  I have wandered t o o  f a r  a f i e l d  i n  my d i s c . i s s i o n  o f  
farm p r o d u c t i v i t y .  The f a c t  i s ,  and t h e  p o i n t  I wanted t o  make  is ,  
t h a t  w e  are  t h e  f o r t u n a t e  g e n e r a t i o n .  We c a n  take f o r  g r a n t e d  t h e  
immense s c i e n t i f i c  base t h a t  now u n d e r p i n s  our a g r i c u l t u r a l  s e c t o r .  
We have s c i e n t i f i c  l a b o r a t o r i e s  t h a t  s t r e t ch  a c r o s s  t h e  Nat ion .  
I n t e r n a t i o n a l  r e s e a r c h  centers d o t  t h e  world map. S t u d e n t s  c r o s s  
n a t i o n a l  and i n t e r n a t i o n a l  b o r d e r s  t o  s t u d y .  N e w  t echno logy  h a s  
spread t o  deve lop ing  n a t i o n s  where someone co ined  t h e  d e s c r i p t i v e  
term "Green Revolu t ion ."  Whether t h a t  " r e v o l u t i o n "  w i l l  be 
a d e q u a t e  t o  meet t h e  f o r c e  o f  p o p u l a t i o n  and income growth i n  t h e  
n e x t  h a l f  c e n t u r y  is a n o t h e r  q u e s t i o n ,  and one t h a t  w e  shou ld  keep 
b e f o r e  our  pol icymaking community. 

I n  t h e  United S ta t e s ,  where a s t r o n g  s c i e n t i f i c  b a s e  c a n  be 
t a k e n  f o r  g r a n t e d  and our  major r e s p o n s i b i l i t y  is t o  m a i n t a i n  and 
improve i t ,  farm p r o d u c t i v i t y  c o n t i n u e s  t o  r i s e  d e s p i t e  e x p r e s s i o n s  
o f  concern  by t e c h n i c a l  s c i en t i s t s .  Those c o n c e r n s ,  ove r  p l a t e a u -  
i n g  p r o d u c t i v i t y ,  are  d i f f i c u l t  t o  e v a l u a t e  because  so  many f a c t o r s  
a f f e c t  and d e t e r m i n e  farm p r o d u c t i v i t y .  

T a k e  c r o p  y i e l d s  f o r  example. I t  is a lways  d i f f i c u l t  t o  
a s c e r t a i n  whether  c r o p  y i e l d s  are  f o l l o w i n g  t h e  same t r e n d  from 
yea r  t o  y e a r l  r i s i n g  f a s t e r ,  o r  s lower .  The d i f f i c u l t y  a r i s e s  
because  weather  and o t h e r  f a c t o r s  cause s i g n i f i c a n t  year- to-year  
v a r i a t i o n s  i n  c r o p  y i e lds - .  While t h e  impact  o f  weather  i s  par -  
t i a l l y  overcome by us ing  t e c h n i q u e s  l i k e  m u l t i p l e - y e a r  a v e r a g e s  
( e .g . ,  a n  a v e r a g e  o f  1969,  1970,  and 1971 f o r  1970)  f o r  comparing 
d i f f e r e n t  p o i n t s  i n  t i m e ,  t h a t  s t i l l  l e a v e s  u s  w i t h  u n c e r t a i n t y  
a b o u t  changes  i n  t h e  most r e c e n t  y e a r s .  

Thus, f o r  example, w e  c a n n o t  be c e r t a i n  i f  t h e  lower c r o p  
y i e l d s  i n  1980 were s o l e l y  w e a t h e r - r e l a t e d  o r  a l s o  r e p r e s e n t e d  
some s lowing  i n  t h e  r a t e  of t e c h n o l o g i c a l  i n n o v a t i o n .  Only l a t e r ,  
p e r h a p s  a y e a r  o r  two from now, c a n  w e  view 1980 p r o p e r l y ,  and t h e n  
w e  w i l l  be wondering abou t  1981 and 1982.  

I f  w e  look a t  t h e  y i e l d  f i g u r e s  f o r  t h e  past  decade  ( t a b l e  2 ) ,  
we f i n d  y i e l d  i n c r e a s e s  f o r  a l l  major  c r o p s .  Wheat y i e l d s  averaged  
2 b u s h e l s  a n  acre h i g h e r  i n  1980 t h a n  i n  1970,  c o r n  1 8  b u s h e l s  
h i g h e r ,  soybeans  5 b u s h e l s ,  and c o t t o n  42  pounds per acre. For 
wheat and c o r n ,  t h e  increases were smaller t h a n  for  p r e v i o u s  
decades, b u t  soybeans  and c o t t o n  were h i g h e r .  I t ' s  d i f f i c u l t  t o  
conc lude  v e r y  much abou t  farm p r o d u c t i v i t y  from t h i s  mixed set  of 
s ta t i s t ics .  
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TABLE 2 

U.S. c rop  y i e l d s :  

Wheat Corn Soybeans Cotton 

Years changes by decades s i n c e  1920 
(3-year ave e ) 

(Bushels  pe r  harves ted  a c r e )  ( 1 b s/acr e ) 

1920 - 1930 91.5 -5.1 +2.5 +15 . 9 
1930 - 1940 +1.9 +6.4 +4.6 +63.2 
1 9 4 0  - 1950 +0.3 +14 .2  +3.2 +32.6 
1950 - 1960 +8.2 +19.0 +2.4 +175.0 
1 9 6 0  - 1970 +8.0 +25.4 +3.2 -11.7 
1970 - 1980 +2.0 +18.2 +5.4 +42.3 

Source: U.S .  Department of A g r i c u l t u r e ,  A g r i c u l t u r a l  
S t a t i s t i c s .  February 1981. 

Of cour se ,  ou tpu t  per  acre of land  is on ly  one measure of 
p r o d u c t i v i t y  i n  a g r i c u l t u r e .  There a r e  many o t h e r s .  One is pounds 
of feed requi red  f o r  each pound of  meat produced. Here t h e  record 
{shown i n  table  3 )  is  less p o s i t i v e .  Only b r o i l e r s ,  t u rkeys ,  and 
eggs r e q u i r e  s i g n i f i c a n t l y  l e s s  feed t o  produce a g iven  amount of 
ou tpu t  today than  i n  1940 .  Other major commodities, l i k e  beef and 
pork,  have gone i n  t h e  o the r  d i r e c t i o n ,  wi th  more feed used per u n i t  
of meat. P a r t  of t h i s  d imin i shed  e f f i c i e n c y  is probably t h e  r e s u l t  
of speeding up t h e  f a t t e n i n g  process .  The most r e c e n t  increases i n  
feed consumption r a t e s  may be a s s o c i a t e d  with Federa l  p r o h i b i t i o n s  
on t h e  growth hormone di-ethyl-stibesterol--DES. 

The r a t h e r  bleak record i n  feed conversion ra tes  f o r  t h e  major 
meat animals  r a i s e s  q u e s t i o n s  about t h e  focus  of  animal r e sea rch  
over t h e  p a s t  s e v e r a l  decades.  One might wonder aloud about t h e  
g o a l s  animal r e s e a r c h e r s  had i n  mind. Of cour se ,  t h e  most s i g n i f -  
i c a n t  d i scovery ,  t h e  growth hormone d i - e t h y l - s t i b e s t e r o l ,  was 
p r o h i b i t e d  from u s e  because it was suspec ted  of being carc inogenic .  
B u t  one might a l s o  wonder about expend i tu re s  on o the r  items l i k e  
breeding programs and whether funds spen t  were d i r e c t e d  a t  e f f i -  
c iency  of product ion o r  perhaps f o r  t o o  long were d i r e c t e d  a t  less  
u s e f u l  g o a l s  l i k e  g e n e t i c  p u r i t y  o r  t h e  g e n e r a l  appearance of 
meat animals.  
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Units of a l l  feeds 
consumed per uni ts  of production 

Year 
( 3-year M i l k  Beef Pork Broilers Turkeys Eggs 
aver ages ) percwt.  per&. pe r c w t .  pe r cwt. per cwt, per 100 

(pounds of feed, measured in  corn equivalent) 

1940 (2-yrm ave.) 108 975 530 473 723 61 
1950 112 959 537 374 569 61 
1960 117 1 , 025 587 293 572 54 
1970 109 1,120 584 253 513 57 
1978 (2-yr. ave.) 107 1,398 659 228 404 56 

Source: U.S. Department of Agriculture, Agricultural S t a t i s t i c s ,  
1962, 1972, and 1980. 

Another measure o f  farm p r o d u c t i v i t y  is t h e  h o u r s  o f  l a b o r  
r e q u i r e d  p e r  u n i t  o f  o u t p u t .  Here t h e  r e s u l t s  a re  so  i m p r e s s i v e  
t h a t  t h e y  almost seem l i k e  science f i c t i o n .  The h o u r s  of l a b o r  
r e q u i r e d  f o r  p r o d u c t i o n  o f  e v e r y  major  farm commodity have d e c l i n e d  
t o  a f r a c t i o n  o f  t h e  amounts r e q u i r e d  e a r l y  i n  t h e  p r e s e n t  c e n t u r y .  
P a r t  o f  t h i s  improved p r o d u c t i v i t y  came from t h e  a d d i t i o n  of  
c a p i t a l  items l i k e  i n o r g a n i c  f e r t i l i z e r s  which r a i s e d  c r o p  y i e l d s  
per acre and ,  s i n c e  l i t t l e  more l a b o r  was r e q u i r e d  for  a p p l i c a t i o n ,  
a l so  r a i s e d  o u t p u t  p e r  manhour. O r  t u r n i n g  t h e  measure around a s  
i l l u s t r a t e d  i n  t a b l e  4 ,  f e r t i l i z e r s  reduced t h e  h o u r s  o f  l a b o r  
r e q u i r e d  t o  produce a g i v e n  amount o f  c r o p s .  

F e r t i l i z e r  was n o t  t h e  o n l y  source o f  improvement, however, 
a c o n c l u s i o n  i l l u s t r a t e d  by t h e  d r a m a t i c  d r o p  i n  h o u r s  o f  l a b o r  
r e q u i r e d  f o r  l i v e s t o c k  p r o d u c t i o n  ( t a b l e  4 ) .  C l e a r l y ,  i n  b o t h  
l i v e s t o c k  and c r o p  p r o d u c t i o n ,  b i g  g a i n s  came from t h e  i n t r o -  
d u c t i o n  of machinery t h a t  made each worker more p r o d u c t i v e .  I n  
n e a r l y  e v e r y  case,  w i t h  t h e  e x c e p t i o n  o f  c r o p s  l i k e  f r u i t s  and 
v e g e t a b l e s  t h a t  remain r e l a t i v e l y  l a b o r - i n t e n s i v e ,  t h e  g a i n s  have 
been s t a r t l i n g ,  a t e s t i m o n i a l  t o  t h e  b e n e f i t s  o f  adding  c a p i t a l  
t o  l a b o r  i n  p r o d u c t i o n .  
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TABLE 4 

Hours of labor required per units of production 

Years Corn Wheat Soybeans Cotton Milk  Beef Pork Broilers 
100 bu. 100 bu. 100 bu. bale cwt. cwt. cwt. cwt. 

............................( hours)... ........................ 
1915-19 132 98 143 : 299 3.7 4.5 3.6 9.4 
1925-29 115 74 126 268 3.3 4.3 3.3 9.4 
1935-39 108 67 64 209 3.4 4.2 3.2 0.5 
1945-49 53 34 41 146 2.6 4.0 3.0 5.1 
1955-59 20 17 23 74 1.7 3.2 2.4 1.3 
1965-69 7 11 19 30 0.9 2.1 1.4 0.5 
1975-79 4 9 12 8 0.4 1.4 0.5 0.1 

Source: U.S. Department of Agriculture, Agricultural Statistics, 
1980. 

F i n a l l y ,  l e t  me men t ion  t h e  most w i d e l y  used  measure of farm 
p r o d u c t i v i t y ,  the  compar ison  of t h e  t o t a l  amount o f  i n p u t s  u sed  t o  
p roduce  t o t a l  farm o u t p u t .  T h i s  measure, c a l c u l a t e d  a s  a r a t i o  
o f  i n d e x e s  by  t h e  Department of A g r i c u l t u r e  and shown i n  t a b l e  5, 
is  o f t e n  c o n s i d e r e d  t o  be a n  o v e r a l l  measure  of t h e  impact o f  
e d u c a t i o n ,  r e s e a r c h ,  and i n n o v a t i o n  o n  a g r i c u l t u r e  p r o d u c t i o n .  

A close l o o k  a t  i n p u t - o u t p u t  r e l a t i o n s h i p s  f o r  a g r i c u l t u r e  f o r  
t h e  past  h a l f  c e n t u r y  i n d i c a t e s  a g a i n  t h a t  p r o d u c t i v i t y  i n  a g r i -  
c u l t u r e  began t o  improve d r a m a t i c a l l y  a f t e r  1930. Of t h e  two 
p o t e n t i a l  sources of improved p r o d u c t i v i t y ,  fewer i n p u t s  o r  more 
o u t p u t ,  t h e  improvement came p r i m a r i l y  f rom increases i n  t o t a l  
fa rm o u t p u t .  Farm o u t p u t  more t h a n  doub led  between 1930 and 1980.  
On t h e  i n p u t  s i d e ,  o v e r a l l  change  h a s  n o t  been  v e r y  s i g n i f i c a n t .  
T o t a l  i n p u t s  used  i n  f a rming  a c t u a l l y  i n c r e a s e d  6 percent between 
1930 and 1980 w i t h  a l l  of t h a t  i n c r e a s e  o c c u r r i n g  i n  t h e  past  
decade .  Hidden i n  t h e s e  f i g u r e s ,  however ,  i s  a n  immense restruc- 
t u r i n g  o f  i n p u t s  used  i n  fa rm p r o d u c t i o n .  T o t a l  h o u r s  of fa rm 
l a b o r  have  d i m i n i s h e d ,  mach ine ry  u s e  h a s  grown, f e r t i l i z e r  u s e  
h a s  i n c r e a s e d  d r a m a t i c a l l y ,  and o n l y  t h e  q u a n t i t y  of l a n d  used  f o r  
a g r i c u l t u r a l  p u r p o s e s  h a s  remained r e l a t i v e l y  s t a b l e .  

43 



TABLE 5 

Year I n d e x e s  (1967 = 1 0 0 )  P e r c e n t  change  

a v e r a g e s )  Ou tpu t  I n p u t s  P r o d u c t i v i t y  p r e v i o u s  d e c a d e  
(3-year  f r c T  

( o u t p u t / i n p u t )  

1920 48 96 50  0 
1930 5 4  1 0 1  53  +6.0 
1940 60 99 60 +13.8 
1950 75 1 6 5  71  +18.3 
1960 90 1 0 1  89 +25.8 
1970 104 1 0 1  1 0 5  +18.0 
1980 (es t . )  126 107 118 +12.4 

Source :  U.S.  Department  of A g r i c u l t u r e ,  Economic I n d i c a t o r s  
o f  t h e  Farm S e c t o r :  P r o d u c t i o n  and E f f i c i e n c y  
S t a t i s t i c s ,  1979,  S t a t i s t i c a l  B u l l e t i n  No. 65 ,  1981. 

The major change  i n  i n p u t  u s e  h a s  been  t h e  well-documented 
e x p a n s i o n  o f  cap i t a l  i n p u t s .  The t o t a l  amount o f  cap i t a l  
s u r r o u n d i n g  e a c h  p e r s o n  working i n  a g r i c u l t u r e  h a s  i n c r e a s e d  
u n t i l  t o d a y ,  e a c h  fa rm worke r ,  on a v e r a g e ,  h a s  a t  h i s  command 
a b o u t  $250,000 of  c a p i t a l  i n p u t s  ( t a b l e  6 ) .  About t h r e e - f o u r t h s  
o f  t h i s  i s  accoun ted  f o r  by l a n d .  However, t h e  amount of cap i t a l  
t i e d  u p  i n  mach ine ry  h a s  a l so  grown, from $3 .1  b i l l i o n  i n  1940 t o  
$94.3 b i l l i o n  i n  1980. I n  1940 ,  e a c h  fa rm worker  had o n l y  $282 
of mach ine ry  t o  work w i t h ;  i n  1980,  t h i s  f i g u r e  had grown .to 
$25,507 per worker .  P a r t  o f  t h i s  i n c r e a s e ,  o f  c o u r s e ,  comes 
a b o u t  b e c a u s e  o f  i n f l a t i o n  and p a r t  b e c a u s e  t h e  number o f  workers 
h a s  d e c l i n e d .  The d e c l i n e  i n  w o r k e r s ,  shown i n  t a b l e  6 ,  i s  a s  
d r a m a t i c  as t h e  i n c r e a s e  i n  cap i t a l  v a l u e s .  
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TABLE 6 

Year Farm employment Farm capital Capi t a1 

(note a) estate b machinery worker 
Total Family Hired Total Real Livestock per 

. . . . (000 omitted). . . . . . . . . . . . . (b i l l ions)  . . . . . . . 
1920 13,432 10,041 3,391 - b/N.A. N.A. N.A. N.A. 
1930 12,497 9,307 3,190 N.A. N.A. N.A. N .A. 

1950 9,342 7,252 2,090 130.7 75.3 24.1 13 , 990 
1960 7,057 5,172 1,885 203.8 130.2 37 .9 28,879 
1970 4,523 3,348 1,175 314.9 215.8 55.8 69,622 
1980 3,697 2,397 1,301 920.0 671.2 155.5 248,850 

1940 10,979 8,300 2,697 $ 53.0 $ 33.6 $ 8.1 $ 4,827 

- a/ Includes, i n  addition t o  real estate and livestock and 
machinery, personal financial assets, the value of stored 
crops, and household furnishings. 
N.A. - not available. 

Source: U.S. Department of Agriculture, Agricultural S t a t i s t i c s ,  
1957 & 1980. 

One cou ld  p robab ly  spend a l o t  more time going  i n t o  t h e  
d e t a i l s  o f  why o v e r a l l  farm p r o d u c t i v i t y  h a s  grown s o  much. There 
are o t h e r  r e a s o n s  b e s i d e s  items l i k e  f e r t i l i z e r  and more cap i ta l  
i n p u t s .  For example,  one o f t e n  f o r g o t t e n  cause is human capi ta l  
f o r m a t i o n ,  t h e  t e c h n i c a l  term o f t e n  used t o  d e s c r i b e  t h e  h i g h e r  
l e v e l  of  e d u c a t i o n  and t r a i n i n g  t h a t  h a s  evolved  on American fa rms  
over  t h e  p a s t  s e v e r a l  decades .  C e r t a i n l y ,  t h e  f a c t  t h a t  farm 
managers today  are t r a i n e d  t o  use h i g h l y  t e c h n i c a l  i n p u t s  i n  c r o p  
production, to. set up f eed  rations that are balanced for l ivestock 
p r o d u c t i o n ,  and t o  p l a n  marke t ing  and t h e  u s e  o f  c r e d i t  i n  a n  eco- 
nomica l ly  a p p r o p r i a t e  manner c o n t r i b u t e s  t o  t h e  o v e r a l l  e f f i c i e n c y  
and p r o d u c t i v i t y  of  American a g r i c u l t u r e .  

Pe rhaps  a more u s e f u l  i s s u e ,  though,  is  t o  d i s c u s s  t h e  over-  
a l l  impact  of farm p r o d u c t i v i t y  on t h e  N a t i o n ,  i t s  workers ,  con- 
sumers, and t a x p a y e r s .  T h i s  i s s u e  i n v o l v e s  measuring t h e  b e n e f i t s  
t h a t  a c c r u e  t o  i n c r e a s i n g  farm p r o d u c t i v i t y  and d e t e r m i n i n g  who 
r e c e i v e s  t h o s e  b e n e f i t s .  One q u e s t i o n  is, how t o  measure t h e  
b e n e f i t s  from i n c r e a s e s  i n  farm p r o d u c t i v i t y ?  There  are  f a i r l y  
compl ica ted  methods f o r  do ing  so b u t  t h e  p u b l i c  u n d e r s t a n d i n g  o f  
such estimates is  o f t e n  i n v e r s e l y  r e l a t e d  t o  t h e  complex i ty  of 
t h e  methods. 

A l e s s -compl i ca t ed  method of  examining t h e  r e su l t s  o f  farm 
p r o d u c t i v i t y  is t o  look  a t  t r e n d s  i n  food c o s t s ,  farm income, and 
F e d e r a l  budge ta ry  c o s t s  over  t h e  p a s t  s e v e r a l  decades .  Those 
t r e n d s  p r o v i d e  some i n d i c a t i o n s  o f  g a i n s  o r  l o s s e s  t o  t h e  a f f e c t e d  
groups .  
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Farm income f i g u r e s ,  shown i n  t a b l e  7 fo r  t h e  p e r i o d  from 
1930 u p  t o  1 9 8 0 ,  s u g g e s t  t h a t  some of t h e  g a i n s  from i n c r e a s e s  i n  
farm p r o d u c t i v i t y  have  been r e t a i n e d  by farmers o v e r  t h e  y e a r s .  
The per capi ta  incomes  of farm f a m i l i e s  have  i n c r e a s e d  b o t h  i n  
a b s o l u t e  terms and a s  a p e r c e n t a g e  o f  nonfarm incomes.  Whi le  
t h e s e  are 3-year  a v e r a g e s l  d a t a  f o r  i n d i v i d u a l  y e a r s  shows some 
years when t h e  per c a p i t a  incomes of farm famil ies  h a v e  exceeded  
t h a t  of nonfarm famil ies .  Even on a v e r a g e ,  t h o u g h ,  per c a p i t a  i n -  
comes of fa rm f a m i l i e s  have r e a c h e d  n e a r  c o m p a r a b i l i t y  w i t h  nonfarm 
famil ies .  T h i s  is t r u e  e v e n  though  t h e r e  a r e  o b v i o u s  income pres- 
s u r e s  on some farms t h a t  are  l e a d i n g  them t o  d i s c o n t i n u e  o p e r a t i o n s .  

TA0LE 7 

Farmers Consumers Taxpayers 
Year Income Farm as Annual Percent Annual Percent 

(3-year per a % of food of budget of 
averages) capita nonfarm costs income costs ne t  farm 

income income 
(mill ions) 

1930 d$ 208 g/$37.9 $ 42 23.6 a/$ 432 2.10.4 
1940 27 0 38.6 131 21.7 677 13.2 
1950 862 59.6 323 23.6 251 1.8 
1960 1,079 53.4 386 19.9 959 8.4 
1970 2,525 74.4 57 9 17.0 3,552 24.7 
1980 b/6,406 b/95,2 b/1,118 b/16.5 b/2,075 b/ 8.3 

a/3-year average for 1934, 1935, and 1936. 
v3-year average for  1977, 1978, and 1979. 

Source: U.S. Department of Agriculture. 

The d a t a  on  consumer food  costs  i n  t a b l e  7 a l s o  i l l u s t r a t e s  
g a i n s  for  consumers  from i n c r e a s e s  i n  farm p r o d u c t i v i t y .  I n  a 
h a l f  c e n t u r y ,  f o o d  h a s  become more e x p e n s i v e  i n  d o l l a r  terms, b u t  
it h a s  d e c l i n e d  as a p e r c e n t  of d i s p o s a b l e  p e r s o n a l  income.  Even 
i n  t h e  past  d e c a d e ,  when food  cos ts  h a v e  i n c r e a s e d  a t  a v e r y  r a p i d  
r a t e ,  incomes  have  s t i l l  grown s l i g h t l y  f a s t e r ,  Today,  t h e  
a v e r a g e  consumer s p e n d s  16 .5  p e r c e n t  of income on  f o o d ,  a l t h o u g h  
t h e  v a r i a t i o n  a round  t h a t  a v e r a g e  is q u i t e  s i z a b l e .  

A f i n a l  m e a s u r e  of f a rm p r o d u c t i v i t y  is  its impact o n  b u d g e t  
costs for  F e d e r a l  farm programs.  These  p rograms  pro tec t  f a r m e r s  
a g a i n s t  s u d d e n  i n c r e a s e s  i n  farm o u t p u t  or  d e c l i n e s  i n  o v e r s e a s  
markets. The cos ts  of t h e s e  programs h a v e  grown o v e r  t h e  years  i n  
d o l l a r  terms, a l t h o u g h  as a p e r c e n t  of n e t  farm income,  t h e r e  is 
l i t t l e  t r e n d  e v i d e n t .  Farm fami l ies  have  g a i n e d  from t h e s e  pro- 
g rams ,  b u t  t h e  g a i n s  h a v e  g e n e r a l l y  n o t  r a i s e d  farm fami ly  incomes  
above  a p a r i t y  w i t h  nonfarm fami l ies .  W i t h o u t  t h e  p rograms ,  
economic  c o n d i t i o n s  on  farms would h a v e  b e e n  less a c c e p t a b l e  and 
off-farm m i g r a t i o n  would l i k e l y  have  been  fas te r .  I s h o u l d  h a s t e n  
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to add that the agricultural adjustment problems that arose out 
of increases in farm productivity are far more complex than I 
will describe here. Massive amounts were written on that issue 
during the 1950's and 1960's which is available for review to one 
interested in that issue. L/ 

and Federal farm budget costs, there is strong evidence to support 
the view that both producers and consumers have gained from the 
vast improvements in farm productivity. Of course, the data also 
shows that some of the gains to,producers have come from the long 
succession of farm programs. 

As one views the historical trends in farm income, food costs, 

Whether the distribution of gains from farm productivity 
among the different claimants has been equitable is an unanswer- 
able question. Most farm families would argue that too little of 
the gains have come to them. Many consumers would argue that food 
costs have gone up too much. And some taxpayers would contend 
that Federal payments to farmers have been too large. There is, 
in the final analysis, no way to determine the ideal distribution 
of the gains that accrue to improved farm productivity. Obviously, 
as long as taxpayers foot part of the bill for creating new tech- 
nology through public research institutions, some of the gain must 
go to them in the form of reduced food costs. 

In operational terms, the issue of an equitable distribution 
of the gains from farm productivity boils down to the long- 
discussed issue of establishing the proper level of prices to be 
paid for farm commodities. Higher farm commodity prices benefit 
the farm producer and transfer more of the gain from any improved 
productivity to him. Lower prices transfer the gain to the 
middlemen or on to consumers. 

The proper level of farm prices is an issue that has been 
argued over in an unending fashion since the first Federal farm 
program was established back in 1929. The arguments will not end 
here. The necessity of eating and the economic pressures inherent 
in operating farms will keep this issue before the public for the 
foreseeable future. 

We should not, however, allow the extended argument over the 
proper level of farm prices to deflect us from an appreciation for 
the massive gains that accrue to all of us from improved farm 
productivity. It is on this point that I would like to close, 
and I would like t o  do so by returning to the points made by my 
former colleague at Iowa State University. Progress is a rela- 
tively new idea for mankind, measured against his long history on 

Problems - and Policies of American Aqriculture (Iowa State 
University Center for Agricultural Adjustment, Iowa State 
University Press, 1959). 
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t h i s  p l a n e t .  Even t h e  i n s t i t u t i o n s  which today  have  major respon-  
s i b i l i t y  f o r  b r i n g i n g  f o r t h  new ideas  i n  s u p p o r t  o f  p r o g r e s s  were 
n o t  a lways  so o r i e n t e d .  F u r t h e r ,  many o f  t o d a y ' s  e d u c a t i o n a l  
i n s t i t u t i o n s  are  i n c l i n e d  t o  look  f o r  "safe" areas of  s t u d y  t h a t  
do  n o t  c r e a t e  u n s e t t l i n g  e f f e c t s  among t h e  c i t i z e n r y  and among 
p o l i t i c a l  leaders. 

The bottom l i n e  is t h a t  r e s e a r c h  and i n n o v a t i o n  is d e s t a b i l -  
i z i n g  t o  a s o c i e t y .  T h i s  became s o  clear i n  t h e  Uni ted  S ta tes  i n  
t h e  1 9 5 0 ' s  and 1 9 6 0 ' s  when improved farm p r o d u c t i v i t y  b rough t  w i t h  
it one of  t h e  most mass ive  m i g r a t i o n s  i n  h i s t o r y .  Farm f a m i l i e s  
mig ra t ed  from fa rms  t o  small towns and t h e n  on toward t h e  c i t i e s  o f  
ou r  Nat ion .  Our c i t i e s  today  s t i l l  r e f l e c t  much of  what g e n e r a l l y  
was a n  i n f l u x  o f  u n t r a i n e d  and p o o r l y  educa ted  workers .  

T h i s  i s  t h e  o t h e r  side o f  farm p r o d u c t i v i t y .  I t  p o s e s  s o c i a l  
p r e s s u r e s  t h a t  a re  n o t  e a s i l y  s o l v e d .  Other  n a t i o n s ,  t h e  European 
Community is one example,  have chosen  n o t  t o  a l l o w  t h e  f u l l  effects  
of farm mechan iza t ion  and o t h e r  improved p r o d u c t i o n  methods t o  
impact on t h e i r  a g r i c u l t u r e s .  The r e s u l t s  are a l a r g e r  p r o p o r t i o n  
of t h e i r  p o p u l a t i o n  on f a rms  and a h i g h e r  p e r c e n t  o f  t h e i r  spend- 
ab le  income r e q u i r e d  f o r  food ,  w i t h  less l e f t  ove r  f o r  pu rchase  o f  
o t h e r  consumer goods ,  

I n  t h e  United S ta tes ,  w e  chose  t o  take  a d i f f e r e n t  p a t h .  T h i s  
c h o i c e  p robab ly  can be labe led  a s  d e l i b e r a t e .  I t  was n o t  unap- 
p a r e n t  t o  po l i cymaker s  over  t h e  y e a r s  t h a t  a l l o w i n g  farm prices 
s l o w l y  t o  d e c l i n e  would f o r c e  many farm f a m i l i e s  o u t  of a g r i c u l t u r e .  
The p o l i c y  c h o i c e  was e i t h e r  t o  a l l o w  l abor - sav ing  t echno logy  t o  be 
u t i l i z e d  and t h e  g a i n s  t o  be passed  a long  t o  consumers ,  o r , t o  
p r o t e c t  farm l a b o r  a g a i n s t  l abo r - sav ing  machinery and hold  food 
p r i c e s  a t  h i g h e r  l e v e l s  

The c h o i c e  was t o  d o  a l i t t l e  of b o t h ,  w i t h  commodity p r i c e  
s u p p o r t s  se t  a t  l e v e l s  t o  p a r t i a l l y  p r o t e c t  f a r m e r s  and g e n e r a l l y  
i n e f f e c t i v e  c o n t r o l s  on farm p r o d u c t i o n  t h a t  a l lowed s u p p l i e s  t o  
push down on food p r i c e s .  The farm programs gave  a measure o f  
p r o t e c t i o n  t o  farm famil ies ,  e s p e c i a l l y  t h o s e  a d o p t i n g  new supply-  
i n c r e a s i n g  t e c h n o l o g i e s ,  and a measure o f  g a i n  t o  food consumers.  
Whether t h e  d i v i s i o n  was i d e a l  i s  p r o b a b l y  bes t  l e f t  t o  h i s t o r i a n s  
t o  dec ide  a decade o r  two from now. 

What w e  can  s a y  w i t h  more c e r t a i n t y  is t h a t  w e  are  t h e  f o r t u -  
n a t e  g e n e r a t i o n ,  thb g e n e r a t i o n  t h a t  has  a v a i l a b l e  t h e  marve lous  
g a i n s  t h a t  have accrued t o  a g r i c u l t u r a l  research ove r  t h e  decades. 
T h i s  is one o f  t h e  g r e a t  l e g a c i e s  o f  ou r  American h e r i t a g e .  And 
it is one w e  shou ld  keep i n  mind each  time w e  examine t h e  broad 
a r r a y  of  F e d e r a l  programs f o r  a g r i c u l t u r a l  r e s e a r c h ,  e d u c a t i o n ,  
and e x t e n s i o n .  O the rwise ,  f u t u r e  g e n e r a t i o n s  may n o t  s h a r e  
i n  ou r  good f o r t u n e ,  
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INTRODUCTION 

There is much ev idence  t h a t  i n  t h e  1 9 7 0 ' s  t h e  c o n d i t i o n  of  
American a g r i c u l t u r e  swi t ched  from one of c h r o n i c  s u r p l u s  t o  
one of r e c u r r e n t  i f  n o t  c h r o n i c  s c a r c i t y .  Over t h e  c o u r s e  o f  
t h e  decade ,  prices r e c e i v e d  by farmers r o s e  17 p e r c e n t  r e l a t i v e  
t o  t h e  Consumer Price Index  ( C P I ) .  I n  t h e  1 9 5 0 ' s  and a g a i n  i n  
t h e  1 9 6 0 1 s ,  farm p r i c e s  f e l l  r e l a t i v e  t o  t h e  CPI .  Prices o f  key 
i n p u t s - - f e r t i , l i z e r ,  ene rgy ,  and land--a l so  r o s e  r e l a t i v e  t o  t h e  
C P I  i n  t h e  1970 ' s .  For f e r t i l i z e r  and ene rgy  t h i s  was a s h a r p  
r e v e r s a l  of p r i c e  behavior  i n  t h e  1 9 5 0 ' s  and 1960 ' s .  Land p r i c e s ,  
measured by t h e  c a p i t a l i z e d  v a l u e  of  ren ts ,  d e c l i n e d  r e l a t i v e  t o  
t h e  CPI i n  t h e  1 9 5 0 ' s  b u t  began t o  r ise  i n  t h e  1960 ' s .  

Evidence r e g a r d i n g  unpaid costs of a g r i c u l t u r a l  p r o d u c t i o n ,  
t h a t  is, damages to soil and water r e s o u r c e s  resulting from ero-  
s i o n  and use of a g r i c u l t u r a l  chemica l s ,  i s  less clear .  However, 
a p l a u s i b l e  argument can  be made t h a t  e r o s i o n  damages rose f o r  
two r e a s o n s .  (1) The i n c r e a s e  i n  h a r v e s t e d  c r o p l a n d  from 289 
m i l l i o n  a c r e s  i n  1972 t o  346 m i l l i o n  acres i n  1980 must have in-  
creased e r o s i o n ,  bo th  i n  t o t a l  and on a pe r -ac re  b a s i s ,  s i n c e  
much of t h e  a d d i t i o n a l  l a n d  was more l i k e l y  t o  e r o d e  t h a n  l a n d  
a l r e a d y  i n  p r o d u c t i o n .  ( 2 )  The r e l a t i v e l y  h i g h  c r o p  pr ices  and 
r i s i n g  l and  p r i c e s  a f t e r  1972 gave f a r m e r s  i n c e n t i v e  t o  u s e  t h e  
l a n d  more i n t e n s i v e l y .  Many of them t h e r e f o r e  abandoned s o i l  
c o n s e r v a t i o n  p r a c t i c e s ,  e .g . ,  windbreaks or c r o p  r o t a t i o n s ,  
which r e q u i r e d  l e s s - i n t e n s i v e  use o f  t h e  land.  
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Does t h i s  behav io r  i n  t h e  1 9 7 0 ' s  o f  p r o d u c t  and i n p u t  p r i c e s  
and o f  env i ronmen ta l  c o s t s  c o n s t i t u t e  a c r i s i s ?  The answer i s  n o t  
c lear .  What m a k e s  a c r i s i s  i s  a matter of j u d g m e n t  and of t h e  per- 
s p e c t i v e  from which judgments a r e  made. The p e r s p e c t i v e  f t a k e ,  
s i n c e  I am n o t  a farmer, i s  t h e  n a t i o n a l  i n t e r e s t  i n  m a i n t a i n i n g  
a p r o d u c t i v e ,  low-cost a g r i c u l t u r e .  From t h a t  perspec+. ive  my 
judgment is t h a t  e x p e r i e n c e  w i t h  a g r i c u l t u r a l  p r o d u c t  and i n p u t  
p r i c e s  and w i t h  env i ronmen ta l  c o s t s  does n o t  i n d i c a t e  a c r i s i s .  
I t  may i n d i c a t e  a problem, however , depending upon o n e ' s  judgment 
abou t  f u t u r e  t r e n d s  i n  p r i c e s  and c o s t s .  My judgment is t h a t  
r ea l  p r i c e s  o f  key a g r i c u l t u r a l  i n p u t s - - f e r t i l i z e r ,  e n e r g y ,  l a n d ,  
and water--are  l i k e l y  t o  r i s e  over  t h e  n e x t  decade o r  so and t h a t  
p r o d u c t i v i t y  growth p robab ly  w i l l  n o t  keep pace.  The i m p l i c a t i o n  
i s  r i s i n g  real  economic c o s t s  of a g r i c u l t u r a l  p r o d u c t i o n .  I n  
a d d i t i o n ,  e r o s i o n  damages, bo th  o f f - f a rm i n  impai red  water  q u a l i t y  
and on-farm i n  reduced p r o d u c t i v i t y  of t h e  l a n d ,  may r ise .  The 
r e a s o n  i s  t h a t  meet ing r i s i n g  demand f o r  a g r i c u l t u r a l  o u t p u t  w i l l  
require t e n s  o f  m i l l i o n s  of a d d i t i o n a l  acres o f  c r o p l a n d .  However, 
I do  n o t  e x p e c t  s i g n i f i c a n t l y  i n c r e a s e d  damage t o  t h e  environment  
from f e r t i l i z e r  and i n s e c t i c i d e s .  The p r o s p e c t  f o r  he rb ic ide  
damage i s  l e s s  c l e a r ,  b u t  on p r e s e n t  ev idence  t h i s  d o e s  n o t  appear  
t o  be a major t h r e a t .  

The p r o s p e c t  t h a t  r e a l  economic and env i ronmen ta l  c o s t s  of 
a g r i c u l t u r a l  p r o d u c t i o n  w i l l  r i s e  i s  cause f o r  conce rn .  From t h e  
end o f  World War 11 u n t i l  t h e  e a r l y  1 1 9 7 0 ' ~ ~  r e a l  economic c o s t s  
f e l l .  ( T h e  behav io r  of  env i ronmen ta l  c o s t s  i s  n o t  c l e a r . )  T h i s  
made a major c o n t r i b u t i o n  t o  t h e  i m p r e s s i v e  o v e r a l l  per formance  
o f  t h e  American economy i n  t h i s  p e r i o d .  Not t h e  l ea s t  o f  t h i s  was 
t h e  main tenance  o f  a r e l a t i v e l y  s t a b l e  price l e v e l .  W i t h  no 
i n c r e a s e  i n  t h e  commitment of  r e s o u r c e s  t o  a g r i c u l t u r e ,  t h e  Na t ion  
was ab le  t o  meet t h e  i n c r e a s e d  demands o f  i t s  own p e o p l e  a s  w e l l  
as  r a p i d l y  r i s i n g  demand from abroad .  The p r o s p e c t  of r i s i n g  
r ea l  economic and envi ronmenta l  c o s t s  p l a c e s  a l l  t h i s  a t  haza rd .  
I n s t e a d  o f  a s t i m u l u s  t o  t h e  economy, a g r i c u l t u r e  would become a 
d r a g ,  I n s t e a d  o f  r e s t r a i n i n g  i n f l a t i o n ,  a g r i c u l t u r e  would f e e d  
it. T h i s  p r o s p e c t ,  t h e r e f o r e ,  i s  t roublesome.  W e  m u s t  seek t o  
unde r s t and  it a s  a f i r s t  s tep toward a v e r t i n g  i t ,  o r  a t  l e a s t  
r educ ing  i t s  n e g a t i v e  impact  on  t h e  n a t i o n a l  welfare. 

NATURE OF THE PROBLEM 

The p r o s p e c t  f o r  r i s i n g  c o s t s  is based on t h r e e  fundamental  
t r e n d s  f a c i n g  U . S .  a g r i c u l t u r e :  (I) r i s i n g  demand, e s p e c i a l l y  f o r  
e x p o r t ,  f o r  wheat ,  f e e d g r a i n s ,  and soybeansB ( 2 )  r i s i n g  rea l  p r i c e s  
o f  f e r t i l i z e r ,  ene rgy ,  w a t e r ,  and l a n d ,  ( 3 )  l a g g i n g  t e c h n o l o g i c a l  
advance ,  i n d i c a t i n g  p r o d u c t i v i t y  growth s lower t h a n  t h e  growth i n  
i n p u t  p r i c e s  

R i s i n g  demand 

The most dynamic e lement  i n  t h e  growth o f  demand is f o r e i g n  
demand. Domestic demand r e sponds  p r i m a r i l y  t o  growth i n  p o p u l a t i o n  
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and per capita income. Population growth is less than 1 percent 
annually, and the income elasticity of demand is so low that 
additional income provides little stimulus to demand at the farm 
gate. Production of ethanol for combination with gasoline to yield 
gasohol will increase the demand for corn. However, without sub- ' 

sidy gasohol is not competitive with gasoline, and within 10 years 
or so coal will likely be a more economical source of liquid fuel 
than grain (Sanderson, 1981). Because of these disadvantages, it . 
appears unlikely that ethanol production will increase beyond 2-4 
billion gallons (O'Brien, 1981; Abel, 1981). This would add 20 
million to 40 million metric tons to demand for corn. By contrast, 
exports of corn are projected to increase some 100 million metric 
tons from 1980 to 2010 (Crosson and Brubaker, 1980). Projections 
for wheat, feedgrains, and soybeans are in table 1. 

The projected growth in production of these crops from 1978-80 
to 2010 is 1.8 percent annually, substantially less than growth in 
the 1970's (3.8 percent per year from 1969-71 to 1978-80). The pro- 

TABLE 1 

U.S. Production, Consumption, and 
Exports of Grains and Soybeans 

(million metric tons) 

Wheat 
Production 
Consumption 
Exports 

Feedgrains 
Product ion 
Consumption 
Exports 

Soybeans 
Product ion 
Consumption 
Exports 

1978-80 

57.0 
19.9 
37.1 

219.3 
150.8 
68.5 

54 .0  
24 .0  
30.0 

2010 - 

98 
28 
70 

354 
187 
167 

120 
44 
76 

Sources: 1978/80 USDA (Jan.-Feb., 1981). Consump- 
tion includes the change in stocks. 
2010 Crosson and Brubaker (1980). 

jections thus are moderate by comparison with recent experience. 
They nevertheless imply rising real economic and environmental 
costs of production because of prospective trends in real input 
prices and technology. 
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I n p u t  prices 

From t h e  end of  World War I1 t o  t h e  e a r l y  l 9 7 O V s ,  real p r i c e s  
of key land-saving  inputs--energy,  f e r t i l i z e r ,  and water--fell. 
T h i s  d e c l i n e ,  coupled  w i t h  Government p o l i c i e s  encouraging  farmers 
t o  hold  l a n d  o u t  of  p r o d u c t i o n ,  induced f a r m e r s  t o  adop t  land-  
s a v i n g  t e c h n o l o g i e s .  The r e s u l t  was a n  unprecedented  i n c r e a s e  i n  
c r o p  y i e l d s  (2.8 p e r c e n t  a n n u a l l y  from 1951-55 t o  1972) .  A f t e r  
1972 rea l  ene rgy  and f e r t i l i z e r  p r i c e s  r o s e ,  and farmers moved 
toward t h e  land-us ing  end of  t h e  spec t rum of t e c h n o l o g i e s .  
Harves ted  c r o p l a n d  r o s e  about  55 m i l l i o n  acres from 1972 t o  1980, 
and t h e  r a t e  of  y i e l d  increase d e c l i n e d  t o  a b o u t  1 p e r c e n t  p e s  
y e a r .  

Most o b s e r v e r s  now e x p e c t  real  e n e r g y  p r i c e s  t o  r i s e  over  t h e  
n e x t  s e v e r a l  d e c a d e s  ( S c h u r r ,  e t  a l e ) .  T h i s  w i l l  t e n d  t o  i n c r e a s e  
t h e  c o s t  of n i t r o g e n  f e r t i l i z e r ,  a v e r y  e n e r g y - i n t e n s i v e  commodity. 
S t u d i e s  a t  t h e  World Bank s u g g e s t  t h a t  f e r t i l i z e r  pr ices  w i l l  r i se  
a l s o  because  o f  r i s i n g  c o s t  o f  b u i l d i n g  new f e r t i l i z e r  p l a n t s .  
Higher ene rgy  p r i c e s  w i l l  m a k e  water f o r  i r r i g a t i o n  more e x p e n s i v e  
because  so much i r r i g a t i o n  is w i t h  water pumped from underground. 
C o s t s  o f  i r r i g a t i o n  i n  t h e  Western S t a t e s  are  l i k e l y  t o  r i s e  a l so  
because  of  i n c r e a s i n g  demands f o r  water fo r  n o n a g r i c u l t u r a l  uses. 

Trends i n  t echno logy  

I f  rea l  prices of f e r t i l i z e r ,  ene rgy ,  and water i n  f a c t  r i se ,  
farmers w i l l  c o n t i n u e  t o  f a v o r  t e c h n o l o g i e s  from t h e  land-us ing  
end o f  t h e  spectrum. The i m p l i c a t i o n  i s  t h a t  y i e l d  growth w i l l  
look  more l i k e  it d i d  i n  t h e  1 9 7 0 ' s  ( l o w )  t h a n  i n  t h e  p r e c e d i n g  
c o u p l e  of decades  ( h i g h ) .  Among those who a c c e p t  t h i s  view o f  
y i e l d  p r o s p e c t s  t he re  s t i l l  i s  much room f o r  d i f f e r e n c e s  abou t  t h e  
precise amount of  y i e l d  growth. My p r o j e c t i o n  f o r  wheat ,  feed-  
g r a i n s ,  and soybeans  combined is f o r  somewhat slower growth t h a n  
i n  t h e  1970 ' s .  Given t h e  p r o j e c t e d  i n c r e a s e  i n  p r o d u c t i o n ,  t h e  
y i e l d  p r o j e c t i o n  implies t h a t  t h e  demand f o r  l a n d  f o r  g r a i n s  and 
soybeans would i n c r e a s e  75 t o  85 m i l l i o n  acres from 1978-80 t o  
2010. Allowing f o r  s h i f t s  t o  t h e s e  c r o p s  o f  some l a n d  now i n  
lower va lued  c r o p s ,  suck as hay, t h e  n e t  i n c r e a s e  i n  demand f o r  
c rop land  would be some 60 t o  70 m i l l i o n  acres by 2010. 

Our p r e s e n t  c r o p l a n d  base  o f  413 m i l l i o n  acres ( S o i l  Conser- 
v a t i o n  S e r v i c e  (SCS) ,  1 9 8 0 )  is f u l l y  u t i l i z e d .  The a d d i t i o n a l  l a n d  
demanded i n  2010 would have t o  come from l a n d  now i n  p a s t u r e ,  
f o r e s t s ,  and r ange ,  According t o  t h e  SCS, i n  1977 t h e r e  were some 
125 m i l l i o n  acres of such l a n d  w i t h  high-to-medium p o t e n t i a l  f o r  
c o n v e r s i o n  t o  c r o p s ,  which would appear  a d e q u a t e  t o  meet t h e  pro- 
j e c t e d  i n c r e a s e  i n  demand. The appearance  is  d e c e i v i n g ,  however, 
Each y e a r  some l a n d  now i n  c r o p s  or w i t h  p o t e n t i a l  f o r  crops is 
conver t ed  t o  i r r e v e r s i b l e  n o n a g r i c u l t u r a l  uses. Between 1967 
and 1975 t h e s e  c o n v e r s i o n s  were a t  t h e  r a t e  o f  rough ly  900 ,000  
acres p e r  y e a r  (Boxley ,  1 9 8 1 ) -  The  ra te  of  c o n v e r s i o n  may s low 
somewhat because  one o f  t h e  main s o u r c e s  o f  n o n a g r i c u l t u r a l  demand 
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f o r  l a n d  from 1967-75 was t h e  i n t e r s t a t e  highway program, which 
now is  complete .  To a l low f o r  t h i s  I assume t h a t  c o n v e r s i o n s  of 
c rop land  and p o t e n t i a l  c rop land  t o  n o n a g r i c u l t u r a l  use w i l l  be 
25-30 m i l l i o n  a c r e s  from 1977 t o  2010 .  The t o t a l  i n c r e a s e  i n  
demand f o r  c rop land  o r  p o t e n t i a l  c rop land  t h u s  would be t h e s e  
a c r e s  p l u s  t h e  60 t o  70 m i l l i o n  needed f o r  c r o p  p r o d u c t i o n .  
Aga ins t  t h i s  i n c r e a s e  i n  demand t h e  125 m i l l i o n  a c r e s  o f  p o t e n t i a l  
c rop land  i d e n t i f i e d  by t h e  SCS no l o n g e r  l o o k s  v e r y  l a r g e .  

I e x p e c t ,  i n  f a c t ,  t h a t  t h e  r e a l  economic c o s t s  of a g r i c u l -  
t u r a l  l a n d  would r i s e  i f  demand, i n c r e a s e s  on t h e  o r d e r  of  85 t o  
1 0 0  m i l l i o n  acres. Much of t h e  a d d i t i o n a l  l a n d  i s  less  s u i t e d  t o  
c r o p s  t h a n  l a n d  now i n  p r o d u c t i o n ,  so c o s t s  of l a n d  p r e p a r a t i o n  
l i k e l y  would i n c r e a s e .  I n  a d d i t i o n ,  t h e  r e d u c t i o n  o f  l a n d  i n  
pasture ,  f o r e s t ,  and range p r o b a b l y  would r a i s e  t h e  o p p o r t u n i t y  
c o s t  of t h e  l and  i n  t h o s e  uses. 

With real  prices of  f e r t i l i z e r ,  ene rgy ,  water, and l a n d  r i s -  
i n g ,  t h e  economic c o s t s  o f  a g r i c u l t u r a l  p r o d u c t i o n - w i l l  r i s e  un- 
less t o t a l  p r o d u c t i v i t y  i n c r e a s e s  f a s t  enough t o  o f f s e t  t h e  in-  
crease i n  i n p u t  p r i c e s .  I f  t h e  1 9 7 0 ' s  i s  a g u i d e ,  t h i s  w i l l  n o t  
happen. I n  t h a t  decade real  p r i c e s  of f e r t i l i z e r ,  ene rgy ,  and 
l and  r o s e  i n  excess o f  2 p e r c e n t  p e r  y e a r .  T o t a l  p r o d u c t i v i t y  in -  
creased o n l y  abou t  1 percent a n n u a l l y .  I e x p e c t  t e c h n o l o g i e s  t o  
e v e n t u a l l y  become a v a i l a b l e  which w i l l  accelerate t h e  ra te  o f  
p r o d u c t i v i t y  growth,  b u t  t h e i r  a r r i v a l  i s  n o t  imminent. Absent 
s u c h  t e c h n o l o g i e s ,  t h e  real  economic c o s t  of a g r i c u l t u r a l  pro- 
d u c t i o n  i s  l i k e l y  t o  i n c r e a s e .  

C o n t i n u a t i o n  of  p r e s e n t  t r e n d s  i n  t echno logy  a l s o  th rea tens  
r i s i n g  env i ronmen ta l  c o s t s ,  p a r t i c u l a r l y  t h o s e  r e s u l t i n g  from 
e r o s i o n .  Work done a t  Iowa S ta t e  U n i v e r s i t y  f o r  Resources  f o r  
t h e  F u t u r e  (RFF)  i n d i c a t e s  t h a t  expans ion  o f  c r o p l a n d  by 60 t o  70 
m i l l i o n  acres would i n c r e a s e  e r o s i o n  by water  from a b o u t  1.9 
b i l l i o n  t o n s  i n  1977 t o  3.5 b i l l i o n  t o n s  i n  2010. On a per-acre 
bas i s  e r o s i o n  would i n c r e a s e  from 4.7 t o n s  p e r  y e a r  t o  7.4 t o n s ,  
w e l l  above t h e  5-ton l i m i t  s e t  by t h e  SCS as c o n s i s t e n t  w i t h  long- 
run  main tenance  of  t h e  p r o d u c t i v i t y  of t h e  l and .  A water  q u a l i t y  
model deve loped  a t  RFF i n d i c a t e s  t h a t  e r o s i o n  on t h e  p r o j e c t e d  
scale would a lmos t  double  t h e  sed iment  d e l i v e r e d  t o  t h e  N a t i o n ' s  
r i v e r s ,  l akes ,  and r e s e r v o i r s .  

The i n c r e a s e d  damage from t h e  p r o j e c t e d  e r o s i o n ,  b o t h  o f f -  
the-farm i n  impai red  water q u a l i t y  and on-the-farm i n  reduced 
p r o d u c t i v i t y ,  canno t  be a c c u r a t e l y  estimated. The p r o j e c t e d  in- 
crease i n  e r o s i o n  i s  so l a rge ,  however, t h a t  it a l m o s t  s u r e l y  
implies an i n c r e a s e  i n  damages. 

WHAT I S  TO BE DONE? 

The p r o s p e c t i v e  i n c r e a s e  i n  economic and env i ronmen ta l  c o s t s  
of p r o d u c t i o n  re f lec ts  t r e n d s  i n  demand, i n p u t  p r i c e s ,  and 
technology.  I f  t h e  increase i s  averted or reduced it w i l l  be 
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because one or more of these trends is more favorable than I have 
projected them. For purposes of discussion I assume that more 
favorable trends will not emerge unless public policies are devel- 
oped which make it happen. 

Affecting demand 

Since the major element in the expansion of demand is exports, 
it is important to consider whether we could or should slow their 
growth. Quantitative restrictions, such as an embargo, clearly 
are unpopular with farmers and with the present administration. 
And with good reason. Although we might wish to slow the growth 
of exportsp foreign markets clearly will continue to be of major 
importance to U . S .  agriculture. Imposition of embargoes threatens 
this interest by damaging our reputation as a reliable supplier. 
There is a strong case in principle for imposing a tax on agri- 
cultural commodities to reflect now-uncompensated environmental 
damages, such as those resulting from erosion. Such a tax, by 
increasing prices, would slow the growth of demand. It appears to 
me, however, that there are some important practical obstacles to 
such a tax,, All farmers producing the taxed commodities would 
be disadvantaged by the reduction in demand, but not all farmers 
contribute to the environmental damages which provide the ration- 
ale for the tax. Most of the erosion from cropland, for example, 
is caused by a relatively small number of farmers. Penalizing 
all for damages caused by a few would be seen as inequitable. It 
likely would generate strong political opposition to the tax and 
would be difficult to defend. 

Demand for corn will grow because of increasing ethanql 
capacity, Here, it seems to me, is an area in which we should 
re-think our policy. Gasohol, the ethanol-gasoline mixture, is 
competitive with gasoline only because the Federal gasoline tax 
of 4 cents per gallon, and various State gasoline taxes as well, 
are waived on gasohol. Because gasohol is a blend of 10 percent 
ethanol with 90 percent gasoline, waiving the Federal tax gives 
a 40 cents per gallon subsidy to ethanol. Forgiving State taxes 
adds to this. If the prospect is for rising real costs of agri- 
cultural production because demand increases faster than supply, 
does it make sense to subsidize a component of demand? 

On balance it appears to me that with the exception of 
removing the ethanol subsidy, the ability of policy to restrain 
the growth of demand in ways consistent with our other interests 
is limited. 

The same is true with respect to prices of energy, fertilizer, 
and water. The expectation that these prices will rise takes into 
account policies to stimulate conservation and develop alternative 
sources of supply. Even successful employment of these policies 
will not likely prevent real prices of these inputs from rising. 
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A f f e c t i n q  t e c h n o l o q y  

The development of  h i g h - y i e l d i n g  t e c h n o l o g i e s  which s u b s t i t u t e  
o t h e r  s o u r c e s  of ene rgy ,  n u t r i e n t s ,  and water f o r  f o s s i l  f u e l s ,  
i n o r g a n i c  f e r t i l i z e r  ( e s p e c i a l l y  n i t r o g e n ) ,  and i r r i g a t i o n  would ' 

a l l e v i a t e  and p o s s i b l y  o f f s e t  a l t o g e t h e r  t h e  e f f e c t s  o f  h i g h e r  
p r i c e s  o f  t h e s e  i n p u t s .  Improvements i n  p h o t o s y n t h e s i s  i n  main 
c r o p s  would s u b s t i t u t e  t h e  S u n ' s  ene rgy  f o r  f o s s i l  s o u r c e s ,  and 
development o f  t h e  c a p a c i t y  of  c o r n  t o  b i o l o g i c a l l y  f i x  n i t r o g e n  
would reduce  r e l i a n c e  on i n o r g a n i c  n i t r o g e n .  

t h e  same e f f e c t ,  b u t  t h e r e  are s e r i o u s  l i m i t a t i o n s  t o  t h i s  a l t e r -  
n a t i v e .  Organ ic  fa rming  supplies p l a n t  needs  f o r  n i t r o g e n  by u s e  
of animal manure and r o t a t i o n  o f  a main c r o p ,  l i k e  c o r n ,  w i t h  a 
legume which f i x e s  n i t r o g e n  b i o l o g i c a l l y .  A s t u d y  o f  o r g a n i c  
farming by t h e  U, ,S .  Department o f  A g r i c u l t u r e  concluded  t h a t  o r g a n i c  
fa rming  on a large scale would n o t  be  economica l ly  c o m p e t i t i v e  
w i t h  c u r r e n t  c o n v e n t i o n a l  p r a c t i c e s .  There  were two p r i n c i p a l  
r easons :  (1) T h e  supp ly  of  manure and o t h e r  o r g a n i c  wastes is  
small r e l a t i v e  ta t o t a l  p l a n t  demands f o r  n i t r o g e n ,  and t h e  
ave rage  c o s t  of t r a n s p o r t i n g  t h e  o r g a n i c  materials mounts r a p i d l y  
w i t h  d i s t a n c e .  ( 2 )  Compared w i t h  c o n t i n u o u s  c o r n  or a corn-  
soybean rotation,, o r g a n i c  fa rming  keeps  a r e l a t i v e l y  l a r g e  pro-  
p o r t i o n  of l a n d  i n  a low-valued u s e ,  e .g . ,  a l f a l f a  or meadow. 

Widespread a d o p t i o n  of  s o - c a l l e d  o r g a n i c  fa rming  would have  

The USDA acknowledges t h a t  o r g a n i c  fa rming  h a s  p o t e n t i a l  
f o r  an expanding r o l e  i n  American a g r i c u l t u r e  b u t  d o e s  n o t  e x p e c t  
it t o  s u b s t i t u t e  i n  a major way f o r  c o n v e n t i o n a l  methods. 

Development of new p l a n t  v a r i e t i e s  better able t o  w i t h s t a n d  
water  s t r e s s  would i n  e f f e c t  s u b s t i t u t e  f o r  i r r i g a t i o n  water. 
More carefu l  m o n i t o r i n g  of  s o i l  m o i s t u r e  c o n d i t i o n s  i n  r e l a t i o n  
t o  water needs  o f  c r o p s  would p e r m i t  more s p a r i n g  and more 
a p p r o p r i a t e l y  t imed  a p p l i c a t i o n s  of i r r i g a t i o n  water. T h i s  
p r a c t i c e  s u b s t i t u t e s  knowledge, l a b o r ,  and cap i t a l  ( e .g . ,  s o i l  
m o i s t u r e  measur ing  d e v i c e s ,  computer t e r m i n a l s  l i n k i n g  t h e  farmer 
t o  a d v i s o r y  s e r v i c e s )  f o r  water. 

Widespread a d o p t i o n  of  t h e s e  s o r t s  of t e c h n o l o g i e s  would go 
f a r ,  p e r h a p s  a l l  t h e  way, toward s t a v i n g  o f f  t h e  e f f e c t s  o f  r i s i n g  
p r i c e s  of e n e r g y ,  f e r t i l i z e r s ,  water, and l a n d .  Improved photo- 
s y n t h e s i s  and b i o l o g i c a l  n i t r o g e n  f i x a t i o n  p r o b a b l y  have  t h e  
g r e a t e s t  p o t e n t i a l  f o r  i n c r e a s i n g  p r o d u c t i o n  a t  lower c o s t ,  b u t  
economical  t e e h n o l o g i e s  embodying improvements i n  t h e s e  p r o c e s s e s  
e v i d e n t l y  l i e  many y e a r s ,  pe rhaps  s e v e r a l  decades, i n  t h e  f u t u r e .  
I n  b o t h  cases fundamental  s c i e n t i f i c  work remains  t o  be done. 

The re  appea r  t o  be n e a r e r  term g a i n s  from i n c r e a s e d  i n v e s t -  
ment i n  research t o  ex tend  t h e  economic l i m i t s  o f  c o n s e r v a t i o n  
t i l l a g e .  C o n s e r v a t i o n  t i l l a g e  means a v a r i e t y  o f  t i l l a g e  p r a c t i c e s  
w i t h  three common c h a r a c t e r i s t i c s :  (1) t h e y  r e l y  on some i n s t r u m e n t  
o t h e r  t h a n  the moldboard plow t o  p r e p a r e  t h e  l a n d  f o r  p l a n t i n g ,  
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(2) compared t o  conventional t i l l a g e  they r e l y  more on h e r b i c i d e s  
and less on c u l t i v a t i o n  t o  cont ro l  weeds, ( 3 )  they leave enough 
crop res idue  on the  s o i l  su r f ace  t o  s i g n i f i c a n t l y  reduce erosion.  

Costs w i t h  conservation t i l l a g e  a r e  5 t o  1 0  percent  less t h a n  
w i t h  conventional t i l l a g e  because savings i n  labor  and f u e l  more 
than o f f s e t  higher c o s t s  for  herb ic ides  (Crosson, 1981).  Yields 
w i t h  conservat ion t i l l a g e  compare favorably w i t h  those of conven- 
t i o n a l  t i l l a g e  on well-drained s o i l s ,  where weeds can be adequately 
con t ro l l ed  w i t h  herb ic ides  and wherever t h e  growing season is  not  
too s h o r t  ( a s  it is i n  t h e  northern t i e r  of S t a t e s ) .  These condi- 
t i o n s  a r e  w i d e l y  enough m e t  t h a t  conservat ion t i l l a g e  has spread 
r ap id ly  i n  the  l a s t  15 years  and now is  used on roughly one-quarter 
of t h e  Nat ion ' s  cropland. 

From s o c i e t y ' s  s tandpoin t ,  howeverp the  a t t r a c t i o n  of con- 
se rva t ion  t i l l a g e  is not its economic advantages r e l a t i v e  t o  
conventional t i l l a g e .  As noted, these a r e  not s t r i k i n g .  The 
g r e a t  advantage of conservation t i l l a g e  i s  on ero,s ive s o i l s .  The 
crop residues l e f t  on the s o i l  su r f ace  absorb much of t h e  energy 
of f a l l i n g  r a i n  and of runoff ,  a s  well a s  of wind ,  t h u s  g r e a t l y  
reducing eros ion  compared t o  conventional t i l l a g e  of t h e  same 
s o i l s .  

Conservation t i l l a g e ,  t he re fo re ,  has g r e a t  promise a s  a 
technology f o r  reducing t h e  e ros ion  damages t h a t  appear l i k e l y  
i f  t h e  acreage Fn crops increases  a s  pro jec ted  above. Research 
t o  e x t e n d  t h e  economic l i m i t s  of conservat ion t i l l a g e  would seem 
t o  o f f e r  high payoff. I n  p a r t i c u l a r ,  development of seeds more 
r e s i s t a n t  t o  d i s e a s e s  fos te red  by moist s o i l s ,  s h o r t e r  season 
crop v a r i e t i e s ,  and more e f f e c t i v e  herb ic ides ,  e s p e c i a l l y '  fo r  u s e  
aga ins t  perennia l  weeds, would make it poss ib l e  f o r  farmers t o  
adopt conservation t i l l a g e  i n  a r eas  where t h e  technology now is  
not economical. 

By emphasizing research on conservation t i l l a g e  a s  a s t r a t e g y  
for deal ing  w i t h  t h e  erosion problem, I do not mean t o  suggest  t h a t  
more could not be done w i t h  t r a d i t i o n a l  erosion c o n t r o l  programs. 
Cost-sharing and other  hducements t o  farmers t o  b u i l d  t e r r a c e s ,  
plow on the  contour,  put i n  windbreaks and g r a s s  waterways, and s o  
on, c l e a r l y  have a p lace ,  More novel approaches, such a s  t h a t  
emphasizing cross-compliance, a l s o  mer i t  a t t e n t i o n .  (Cross- 
compliance r equ i r e s  t h a t  a farmer agree t o  adopt c e r t a i n  e ros ion  
con t ro l  p r a c t i c e s  i n  exchange f o r  receiving b e n e f i t s  from other  
programs, e o g o ,  p r i c e  supports . )  The e f f e c t i v e n e s s  of both t r a d i -  
t i o n a l  and more novel programs could be g r e a t l y  increased i f  they 
were c a r e f u l l y  ta rge ted  on the  r e l a t i v e l y  few farmers causing most 
of t h e  erosion.  

However, I t h i n k  it quest ionable  whether these programs would 
be adequate t o  d e a l  w i t h  the  e ros ion  problem if it emerges on t h e  
s c a l e  I have pro jec ted .  Achieving e f f e c t i v e  con t ro l  through cost- 
shar ing programs l i k e l y  would be very expensive. The  c o s t  would 

56 



be high in large part because in the projected scenario real crop 
prices are high and rising, giving farmers strong incentive to use 
the land intensively, thus weakening the appeal of erosion control 
practices. High crop prices also would undercut cross-compliance 
programs since with prices high, price-support programs lose 
relevance. 

A strategy to control erosion indirectly through research to 
extend the economic limits of conservation tillage avoids these 
difficulties. It creates a situation in which farmers adopt con- 
servation tillage in their own e,conomic interest, with erosion 
control a social benefit on the side. Of course, the cost of the 
research to achieve this result would have to be compared with the 
cost of alternative erosion control programs. My guess is that 
the research strategy would compare favorably. 

SUMMARY AND CONCLUSION 

Present trends in demand, input prices, and technology sug- 
gest that real economic and environmental costs of agricultural 
production will rise. We can somewhat reduce the pressure of 
rising demand by removing subsidies to gasohol production, but 
attempts to place quantitative limits on exports, the most dynamic 
element in demand, likely would be inconsistent with our deep in- 
terest in fostering a more open international trading system for 
agricultural commodities. A commodity tax to reflect currently 
uncovered environmental costs would be sound in principle but 
likely to face serious difficulties in implementation. 

Similarly, we can devise policies which will restrain the rise 
of real prices of energy, fertilizer, and irrigation water, but we 
probably cannot prevent an increase altogether. 

The most promising strategy may be to develop new technolo- 
gies embodying 'high-yielding substitutes for fossil energy, inor- 
ganic fertilizer, and irrigation water. These technologies would 
restrain, and perhaps prevent, the rise in real economic costs of 
production. In addition they would ease the erosion problem by 
making it possible to concentrate production on the better, less- 
erosive land. 

Research to extend the economic limits of conservation tillage 
also appears to offer high payoff in reduced erosion, although it 
would not likely do much to restrain the rise of economic costs. 

There is a substantial lag between the initial research to 
develop a new technology and its payoff on the farmer's field. A 
research-based policy, therefore, will not give quick results. We 
should not expect it to prevent rising economic and environmental 
costs over the next decade. Carefully conceived and well financed, 
however, such a policy undertaken now likely could bring those costs 
under control before the end of the century. Technological advance 
is the great extender of the natural resource base. It has done 
this well for us in the past. It will do so again if we give it a 
proper chance. 
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APPENDIX I APPENDIX I 

Food In The Future: General Accounting Office 

Planning Symposium 

May 5 and 6, 1981 

U.S.  GAO Management Development Training Center 

1010 Wisconsin Ave. 

Georgetown 

May 5 - CONSUMPTION 
Morning 

8:30- 9:OO--Registration 
9:OO- 9:45--Introduction to the Symposium, Henry Eschwege, 

Director, Community and Economic Development 
Division 

the Future - The Honorable Richard E. Lyng, 
Deputy Secretary of Agriculture 

9:45-10:00--Welcome - Brian Crowley, Senior Associate 
Director, Community and Economic Development 
Division 

--Making U . S .  Food Policy Decisions Now and in 

10:00-10:15--Coffee 
10:15-11:00--The Goals of Consumption Policy - Johanna Dwyer, 

D.Sc., Robert Wood Johnson Health Policy 
Fellow, Institute of Medicine, National 
Academy of Sciences 

11:00-l1:45--Food Assistance--The Changing Role of the 
Federal Government - Margaret O'K. Glavin, 
Deputy Administrator for Special Nutrition 
Programs, Food and Nutrition Service, U . S .  
Department of Agriculture 

11:45- 1:30--Lunch 

Afternoon 

1:30- 2:30--The Global 2000 Report--Its Implications for 
Food in Our Future - Ned W. Dearborn, Member 
of the staff, Global 2000 Study 

2:30- 4:OO--WORKSHOPS 
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APPENDIX I 

Conference Room A 

CONSUMPTION AND NUTRITION 

APPENDIX I 

Panelists 

Mahlon A. Burnette 111, Ph.D., Executive Officer, National 
Nutrition Consortium 

Luise Light, Ed.D., Head, Dietary Guidance and Nutrition 
Education Research Staff, Science and Education Adminis- 
tration, U.S.  Department of Agriculture 

Grace L. Ostenso, Ph.D., Science Consultant, Committee on 
Science and Technology, U.S .  House of Representatives 

Moderator: Roger Flann, U . S .  General Accounting Office 
Recorder: Tom Kai, U.S. General Accounting Office 

Conference Room B 

SYSTEMS 

Panelists: 

Marvin Kornbluh, Specialist, Information Science and 
Futures Research, Congressional Research Service 

Medard Gabel, Director, The Cornucopia Project, Rodale 
Press, Inc. 

John M. Richardson,  Jr., Ph.D., Professor of International 
Affairs and Applied Systems Analysis, School of 1nte.r- 
national Service, American University 

Moderator: Hal Wallach, U . S .  General Accounting Office 
Recorder: Todd Weiss, U.S.  General Accounting Office 

Conference Room C 

FOOD ASSISTANCE HERE AND ABROAD 

Panelists: 

Gerald S. J. Cassidy, Partner, Schlossberg - Cassidy and 
Michael Moran, Special Advisor for External Affairs, Inter- 

Moderator: John Gellner, U.S. General Accounting Office 
Recorder: Charlie Hessler, U.S. General Accounting Office 

Associates, Inc. 

american Institute for Cooperation on Agriculture 
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. APPENDIX I APPENDIX I 

May 6 - PRODUCTION 
Morning 

8~30- 9:30--"Manufacturing" Food--The Relationship of Govern- 
ment to the Agricultural Industry Beyond the 
Farm Gate - David A. Fulton, Vice President 
for Government Affairs, Farmland Industries, 
Inc. 

Business and Social Goals - Leo Mayer, 
Ph.D., Senior Agriculture Specialist, 
Congressional Research Service 

Pierre Crosson, Senior Fellow, Resources 
For The F u t u r e ,  Inc.  

9:30- 9:45--Coffee 
9:45-10:30--Farm Productivity--Balancing Technological, 

10 :3O-l1:45--Managing the Crisis in Agricultural Inputs - 
11:45- 1:30--Lunch 

Afternoon 

1:30- 2:30--WORKSHOPS 

Conference Room A 

MANUFACTURING: PROCESSING AND DISTRIBUTION 

Panelists: 

James May, Vice President for Public Affairs, Grocery 

Daniel I..Padberg, Ph.D., Head, Department of Agricultural 

Russell C. Parker, Staff Economist, Bureau of Economics, 

Moderator: Ralph Lamoreaux, U.S. General Accounting Office 
Recorder: Emi Nakamura, U.S. General Accounting Office 

Manufacturers of America, Inc. 

Economics, University of Illinois 

Federal Trade Commission 

Conference Room B 

FARM SITUATION 

Panelists: 

Lyle P. Schertz, Ph.D., Agricultural Economist, Economics 
and Statistics Service, U.S. Department of Agriculture 

Joe Beldon, Consultant, National Rural Center 
George W. Coffman, Agricultural Economist, Economics and 
Statistics Service, U.S. Department of Agriculture 

Peter M. Emerson, Ph.D., Principal Analyst, Congressional 
Budget Off ice 

Moderator: Keith Fultz, U.S .  General Accounting Office 
Recorder: Dale Wolden, U.S. General Accounting Office 
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APPENDIX I 

Conference Room C 

APPENDIX I 

INPUTS 

Panelists: 

Robert F. Boxley, Chief, Land Branch, Economics and 
Statistics Service, U.S. Department of Agriculture 

Bruce A .  Ross-Sheriff, Project Director, Food and 
Renewable Resources Program, Office of Technology 
Assessment 

Moderator: Ed Schaefer, U . S .  General Accounting Office 
Recorder: Mike Gilbert, U.S. General Accounting Office 

3:OO- 4:00--Special topics 

Conference Room A 

AGRICULTURAL RESEARCH AND DEVELOPMENT 

Panelists: 

Molly Frantz, Budget Examiner, Agriculture Branch, 

Thomas E. Adams, Jr., Staff Consultant, Committee on 

Omer J. Kelly, Ph.D., Consultant, Office of Technology 

Moderator: Walt Hess, U . S .  General Accounting Off i ce  
Recorder: Jack Brock, U.S. General Accounting Office 

Office of Management and Budget 

Agriculture, U . S .  House of Representatives 

Assessment 

Conference Room B 

AGRIBUSINESS AND TRADE 

Panelists: 

Kelly Harrison, Ph.D., Executive Vice President, Jack 

Richard Gilmore, Owner and Director, Gilmore I n t e r -  

George Anthan, Washington Correspondent, Des Moines 

Moderator: Jerry Killian, U . S .  General Accounting Office 
Recorder: Neil Conklin, U.S. General Accounting Office 

Zwick Associates 

national Consulting 

Reg is t er 

( 9 9 5 0 1 7 )  
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