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BIOTECHNOLOGICAL PROCESSING AND 
AGRICULTURAL PROSPERITY: A HISTORICAL 
PERSPECTIVE OF A FALSE PROMISE 

Stephen L. Ott 

In t roduct ion 

Tuo forces are generating renewed i n t e res t  
i n  developing nonfood demand f o r  ag r i cu l t u ra l  
conmodities. The f i r s t  i s  the low ag r i cu l t u ra l  
c o m d l t y  pr ices t ha t  are below the cash cost 
of production (21. 23). These low pr ices 
r esu l t  from excess suoolv. Thls excess s u o o l ~  
can be processed i n t o  - i ndus t r i a l  products: 
Recent advances i n  biotechnology may improve 
many of the processing techniques used. The 
promise of lower cost processing i s  the second 
force s t imulat ing renewed In te res t  i n  
I ndus t r i a l  uses f o r  ag r i cu l t u ra l  comnodlties. 
Thus. blotechnology could be a d r i v i ng  force 
i n  increasing the demand f o r  agr i cu l tu ra l  
comnodlties and i n  br ing ing about a new era of 
ag r i cu l t u ra l  prosperity. 

The Past 

Thls idea of developing i ndus t r i a l  
products from ag r i cu l t u ra l  c o m d i t l e s .  
however, i s  not new: I n  the 1930s a chemist, 
Wi l l iam J. Hale. saw the so lu t ion t o  depressed 
farm income i n  the development o f  i ndus t r l a l  
oroducts. To him the excess sunnlv of 
agricultural c o m d l t i e s  of t h a t  erav;a; the 
r esu l t  of replacing animal power w i t h  
mechanical power (9) .  As t r ac to r s  replaced 
horses and mules, m i l l i ons  o f  acres of 
cropland were freed from supplying energy f o r  
farm power. Marketable supplies increased, 
depressing farm prices. For Hale and others. 
the so lu t ion t o  excess ag r i cu l t u ra l  supply and 
low pr ices was t o  f i n d  i ndus t r l a l  uses f o r  
agr i cu l tu ra l  c o m d i t l e s .  Thus, the idea o f  
chemurgy, the processing o f  ag r i cu l tu ra l  
comnadlties i n t o  i ndus t r l a l  products was 
born. Ethanol was one o f  the ear l y  i ndus t r i a l  
products promoted. It could serve as a 
chemical bu l ld ing  block f o r  other i ndus t r l a l  
cmpounds and could be a f ue l  f o r  the nat ion 's  
growing automotive f l ee t .  The use o f  ethanol 
as an automotive fue l  was endorsed by Henry 
Ford, a promoter of chemurgy. He had duel-fuel 
carburetors i n s ta l l ed  on some o f  h i s  cars. 
Besides ethanol, other i ndus t r i a l  products 
included methane from the anaerobic digest ion 
of ag r i cu l tu ra l  wastes and o i l  from o i l  seed 
crops. Hale even envisioned using carbon 
dioxide. a co-product o f  ethanol, as a crop 
preservative. Thus, the biotechnology of the 
1930's uould lead t o  agr i cu l tu ra l  prosperi ty.  
Hale (10) was so confident t ha t  t h l s  would 
occur t h a t  i n  1936 he wrote: 

The farmer's waste sha l l  g lve us power 

To stem the t i d e  and save the hour. 
Oh, blessed be the indust ry  
That s t r i ves  and bu i lds  f o r  chemurgy. 

However. the promise of chemurgy d id  not 
a r r i ve  i n  the 1930s. During the 1940s the 
promise d i d  not na te r l a l l ze  e i ther ,  even 
though some ethanol and rubber were produced 
f o r  the war e f f o r t .  The primary focus o f  
ag r i cu l tu re  a t  t h a t  t ime was t o  meet the food 
needs o f  the Al l ies .  When the war ended 
c o m d l t y  surpluses occurred once agaln and 
In te res t  i n  chemurgy was rekindled. Under the 
Research and Marketing Act of 1 9 4  the USOA 
sponsored research on chemurgic crops. 
Georgia I n s t i t u t e  of Technology was one 
I n s t i t u t i o n  involved i n  t h l s  research. They 
invest igated various crops f o r  t h e i r  po ten t ia i  
t o  supply d i f f e ren t  types o f  o i l s ,  waxes. 
gums, resins, and fuels. Both t r ad i t i ona l  
crops (28). such as soybeans and peanuts, and 
nont rad i t ional  crops were analyzed. Some of 
the nont rad i t ional  crops analyzed were bamboo 
( la ) ,  cande l i l l a  (5). guayule (29). jo joba 
(6). and queensroot (28). Bamboo was promoted 
f o r  concrete reinforcenent, paper pulp. na i l s .  
phonograph needles, bu i ld ing  mater ials,  and as 
a source of fuel .  Candell l la. jojoba, and 
queensroot were touted f o r  t h e i r  o i l s ,  whi le 
guayule produced rubber. The Russian 
Dandelion was promoted as a source o f  natura l  
rubber (30). These and other i ndus t r i a l  uses 
were h igh l ighted i n  the 1950-1951 USOA 
Yearbook o f  Agr icu l ture (22). I n t e res t  i n  
chemurgy was not l im i t ed  t o  the United 
States. I n  Ind ia  peanut o i l  was tested as a 
d iese l  f ue l  subst i tu te  due t o  the uncertainty 
of petroleum supplies caused by troubles i n  
I r a n  (28). I n  the end though. the 1950s 
closed. w i th  chemurgy p rom is l n i  wch, but 
de l i ve r ing  l i t t l e .  

The 1970s and Beyond 

Twenty years l a t e r  i n  the 1910s. 
uncertainty o f  petroleum supplies, agaln 
caused by troubles i n  Iran, renewed i n t e res t  
I n  chemurgy. It was a replay o f  the 1930s 
w i t h  ethanol being pushed as an automotive 
fuel .  Ethanol from f a r m  would f ree the 
country, not only from cont ro l  o f  the Arabs, 
but from in ternat ional  petroleum companies as 
wel l .  I t s  production on the farm was 
purported t o  b r ing  f i nanc ia l  wealth t o  
agr icu l ture.  C r i t i c s  rep l ied t h a t  ethanol was 
energy ine f  f i c i e n t  and uneconomical. 
P r m t e r s  responded by saying t h a t  
state-of-the-art technology was not energy 



i n e f f i c i e n t  and t h a t  rap id ly  r i s i n g  petroleum 
pr lces would soon make ethanol plants 
p ro f i t ab l e  (12). Energy pr ices d i d  not 
continue t o  r i s e  though. OPEC found t h a t  
economic forces do work. The a r t i f i c a l l y  hlgh 
p r i ce  stimulated explorat ion and production i n  
other countries and encouraged the use o f  many 
energy saving technologies. With more 
supplies and a weakening demand. OPEC could 
no t  nu ln ta ln  i t s  high p r l ce  and petroleum 
pr ices f e l l .  

At  t he  same time agr i cu l tu ra l  exports were 
increasing (24) and keeping agr i cu l tu re  
prosperous. With p ro f i t ab l e  co~naodity pr ices 
there was l i t t l e  i n t e res t  i n  developing new 
I ndus t r i a l  uses and hlgh pr ices l im i t ed  
cDnnodity use i n  established i ndus t r i a l  
products such as ethanol. However, l i k e  the 
pe t r o l em  market, economic forces were a t  work 
I n  agr icu l ture.  The worldwide pr ices t h a t  
were s t imulat ing American f a m r s  t o  produce 
f o r  export were a lso s t imulat ing fanners i n  
other countr ies t o  produce more. By 1985 the 
need f o r  U.S. exports had been reduced. 
Commdlty pr ices f e l l  and surpluses rose as 
farmers wore now producing f o r  government 
programs and no t  fo r  the market place. With 
low cofamdity pr lces and large surpluses, 
i n t e res t  i n  processing i ndus t r l a l  products 
increased once again. Ethanol production. due 
t o  low petroleum prlces. was no t  economically 
feasible. Thus, research i s  once again belng 
geared up t o  develop *miracle products," 
products t h a t  w l l l  solve agr l cu l tu re ts  excess 
capacity problem. 

Some o f  the products belng proposed f o r  
developnent have been suggested before. These 
Include ethanol f o r  fue l ;  waxes and o i l s  from 
t r a d i t i o n a l  oi lseed crops and nontrad i t ional  
croos such as crarabe. cuohea. joloba. and . - -  . 
meabow foam; rubber f b  guayule; and paper 
pulp from kenaf (3). 

Ethanol f o r  fuel  and i ndus t r i a l  purposes 
probably represents the best known and 
potentially the la rges t  market f o r  i ndus t r i a l  
products from ag r i cu l t u ra l  conaodlties. It i s  
a leading example o f  attempts t o  develop new 
processing technologies t ha t  w i l l  a l low 
p ro f i tab le  processing o f  ag r l cu l tu ra l  
connmditles. Research i n  ethanol processing 
has sh i f t ed  from using starch i n  grains t o  
cellulose/hemlcellulose I n  crop residues. 
forages, o r  fo res t  products and sugars from 
a l te rna t i ve  sugar crops (2. 4. 8. 13, 20). 
The sugars bound i n  ce l lu lose and 
hemlcelluiose have the ootent ia l  f o r  becomlna ~ ~ p ~ ~ - ~ ~ ~ - ~  .... ~~~ ~~" 
abundant low c o s t  e t h a n o l  feedstocks i f  
e f f i c i e n t  and e f  fec t i ve  processing 
technologies can be develooed. TVA has more 
than on& research p ro jec t  aimed a t  developing 
technologies t o  process ce l lu lose and 
hemlcellulose (17). One o f  t h e i r  ideas 
centers around the concept o f  an integrated 
agr i - re f inery  (2). Their  agr i - re f  lnery  
processes crop residues o r  forages i n t o  
ethanol w i t h  prote in  feeds, o ther  i ndus t r i a l  
products, and other f o r m  o f  energy as 
po ten t la l  co-products. They have been 

successful w i t h  t h e i r  demonstration sized 
f a c i l i t v  i n  oroducina ethanol ef f i c i e n t l v  from 
ce l l u l o t e  and hemlceilulose. Mhe r  souries of 
ethanol feedstocks included Jerusalem 
art ichoke and sweet sorghum (8. 13). 

The o i l s ,  waxes. rubber and pulp from 
nontrad i t ional  plants are no t  as we l l  known as 
ethanol. Crawbe o i l  can be used as an 
I ndus t r i a l  l ub r i can t  and i n  the pmduct lon o f  
more e l as t i c  rubber products (3). Cuphea o i l  
provides l au r i c  ac id  which i s  inpor tant  i n  the 
manufacturing o f  soaps. detergents. and 
lubr icants  (3). Jojoba o i l  i s  s im i l a r  t o  
sperm whale o i l  (3). I t s  po ten t ia l  uses 
include cosaetlcs, automobile t ranmiss ion  
o i l ,  and polishes. The o i l  from meadow foaa 
has s im i l a r  uses as jo joba o i l  (3). 

I ndus t r i a l  products new t o  the l i s t  o f  
po ten t ia l  products from ag r i cu l t u ra l  
connodities include Drooanlc a d d  and 
biodegradable p las t i c .  both from cornstarch. 
Iowa State Univers i ty  i s  planning research on 
the process of fermenting propanlc ac ld  fron 
cornstarch and using the propanic ac ld  t o  
preserve high moisture grain.  This hlgh 
moisture corn w i l l  be tested t o  deternine the 
ef fects  propanic ac ld  has on i t s  wet m i l l i n g  
character is t ics  (11). 

The USOA Northern Regional Research Center 
has developed a process t h a t  incorporates 
cornstarch i n t o  p l as t i c s  (25). The r e s u l t  i s  
a p l as t i c  t h a t  i s  biodegradable. This can 
g rea t l y  improve i t s  disposal i n  an 
environmentally safe manner. Also. It would 
save f a m r s  who use black p l a s t i c  sheeting as 
a mulch $100 t o  $200 per  acre i n  removal labor  
cost. 

The Future-Negative 

W i l l  TVA's agr l-ref  lnery. USDA's 
cornstarch p last ic ,  o r  some other I ndus t r i a l  
use increase ag r l cu l t u ra l  c d l t y  demand and 
b r ing  about ag r i cu l t u ra l  prosperi ty? At  leas t  
i n  the near term the answer i s  NO and i n  t he  
fu ture a s o f t  MYBE. Emotionally t h i s  author 
might p re fe r  a yes answer. bu t  realistically a 
no answer seems more a ~ v r o ~ r i a t e .  Pessimism 
ar ises i n  reviewing the.-history o f  producing 
i ndus t r i a l  products from agr l cu l tu ra l  
c m d i t i e s .  While there have been successes 
and i ndus t r i a l  use o f  ag r l cu l t u ra l  c m d l t i e s  
does occur. the overa l l  impact on demand has 
been minor. Thus, chemurgy has promised much 
more than it has delivered. 

It i s  not knoun whether the fu tu re  w l l l  be 
any d i f fe ren t .  Instead o f  t r y i n g  t o  guess 
what the fu ture w i l l  be. It i s  wise t o  
invest igate why so many promising 
technological processes f a i l e d  i n  the market 
place. The two main reasons f o r  producing 
i ndus t r i a l  goods from agr i cu l tu re  c d l t l e s  
are p r l ce  and per fomnce.  To succeed they 
must be pr iced l w e r  than the products they 
replace; or, they must per forn better.  The 
energy market demonstrates the importance o f  
p r l ce  and performance. Wood was man's f i r s t  



primary source o f  heat energy. It was 
replaced by coal which i n  t u rn  was replaced by 
petroleum. I n  both cases p r i ce  and 
performance were the reason f o r  the change. 
On a Btu basis coal was less expensive than 
wood and i t  had a higher heat value per u n i t  
o f  mass. Petroleum replaced coal as i t  was 
less exoensive and easier t o  ext ract  and 
transpori, and it had character is t ics  t ha t  
made it desirable as a t ranspor ta t ion fue l .  
Ethanol has no t  reolaced oetroleum as a f ue l  
because i t  i s  more' expensive and it has some 
undesl rable character ist ics.  as a 
t ranspor ta t ion fuel .  

Research and development o f  i ndus t r i a l  
uses f o r  ag r i cu l t u ra l  connodit ies has no t  
focused on p r i ce  o r  cost  advantages. Reducing 
imports i s  o f ten the primary reason given f o r  
such a c t i v i t i e s .  Hale, the Gaorgla Tech 
studies, and the CAST repor t  on new crops a l l  
l i s t e d  import reduction as a major 
j u s t l f l c a t l o n  f o r  developing new processlng 
technologies o r  new i ndus t r i a l  products. This 
ignores the wealth gained through trade. 
Trading o r  exchanging goods and services 
raises the standard o f  l i v i n g  i n  a l l  
countries. For example Brazi l ,  using sugar 
cane, can produce ethanol cheaper than the 
U.S. using corn. On the other hand the U.S. 
can produce corn cheaper than Braz i l .  Thus. 
i f  we want ethanol we should trade f o r  i t 
instead o f  t r y i n g  t o  produce i t  l o c a l l y  (16). 
Wealth and economic a c t i v i t y  gained through 
t rad ing  a lso negates the argument t ha t  
~ roduc i na  goods a t  honie i s  the on ly  way t o  
promote - eionomic development. TO- j u i t i f y  
producing i ndus t r i a l  goods from agr l cu l tu ra l  
canaodlties on an economic developmknt basis. 
the i ndus t r i a l  goods must be of be t t e r  qua l i t y  
andlor less expenslve than the products they 
replace, inc lud ing inports.  Othetwlse, the 
cost o f  economic development i s  greater than 
i t s  benef i t .  

Besides cost another disadvantage i n  
producing i ndus t r i a l  goods from agr l cu l tu ra l  
c m d l t i e s  i s  the uncertainty of supply and 
p r i ce  o f  these comodi t ies .  Agr i cu l tu ra l  
c a d i t i e s  have an i ne l as t i c  demand which 
means t ha t  a small change i n  quant i ty  supplied 
w i l l  have a r e l a t i v e l y  large impact on prlce. 
Wide f luctuat ions i n  p r l ce  make i t  d l f f l c u l t  
t o  plan fu tu re  a c t i v l t i e s .  The low c o m d i t y  
p r i ce  o f  today may no t  ex i s t  tomorrow when a 
neu ag r i cu l t u ra l  processlng p l an t  comes 
on-line. This discourages bu i ld ing  such 
f a c i l i t i e s .  

A t h i r d  ingor tant  reason t ha t  promising 
processing technologies have f a i l e d  t o  enter 
the market place i s  t ha t  advances are also 
occurr ing I n  t r ad i t i ona l  production processes 
o f  i ndus t r i a l  goods. For exanple, i t  was 
Increased re f i ne r y  e f f i c iency  reducing t he  
cost  o f  gasoline t ha t  eliminated f ue l  ethanol 
(27). The new biodegradable p l a s t i c  t h a t  
contains cornstarch has conpet i t ion from a 
p l as t i c  t h a t  i s  degradable when exposed t o  
sunl ight  (25). This p l as t l c  does no t  contain 
cornstarch. Thus, m c h  of t he  p l as t l c  

produced i n  the fu ture can be degradable, but 
l i t t l e  o f  i t may contain cornstarch. The 
extent t o  which the cornstarch p l as t l c  
captures t he  market w i l l  be based on i t s  
r e l a t i v e  mer i ts  and costs over the sunl ight  
p las t i c .  Thus, developing a new process -or  
product t ha t  has desirable character is t ics  
does not guarantee market success. 

New blo-processing technology can a lso 
adversely a f fec t  the supply o f  ag r l cu l t u ra l  
c m d i t i e s  f o r  i ndus t r i a l  products. The use 
of the combine i n  harvesting both corn and 
small grains has af fected the process o f  
converting ag r l cu l t u ra l  residues i n t o  
I ndus t r i a l  goods. Corn cobs have many 
i ndus t r i a l  uses, such as an abrasive, a 
polisher, an absorbent, and a chemical c a r r i e r  
(26). The switch from harvesting w i t h  the 
corn p icker  t o  the combine has reduced the 
supply o f  corn cobs. Now corn cob m i l l s  must 
pay a premium f o r  corn on the cob. This extra 
cost  works against i ndus t r ia l  goods produced 
from corn cobs. I n  the s o f t  red wheat region 
of the US., the harvesting o f  wheat by the 
combine brought an end t o  the straw paperboard 
indust ry  (15). The strew i s  now scattered on 
the f i e l d s  instead o f  being placed i n  p i l e s  
near the thrasher. The ext ra  cost i n  
gathering straw now makes it uneconomical t o  
process it i n t o  paperboard. 

Sorm may respond t o  t h l s  pessimism by 
po in t ing ou t  t ha t  i n  any market place many 
products f a i l .  but some become great 
successes. The processing o f  ag r l cu l t u ra l  
c o m d l t l e s  i n t o  i ndus t r l a l  goods i s  no 
d i f fe ren t .  While there have been many 
fa i lu res ,  there also have been successes. 
Soybean processlng and wet m i l l i n g  o f  corn t o  
produce h igh fructose corn syrup (HFCS) are 
two h igh ly  successful exanples. Another 
soybean o r  HFCS could be j u s t  around the 
corner, which w u l d  great ly  improve demand f o r  
agr l cu l tu ra l  connodlties. Yes, both soybean 
processing and HFCS are examples o f  increased 
demand brought about by processlng. But, the 
extent t o  which they r e a l l y  increased 
ag r i cu l t u ra l  demand i s  debatable. Products 
from both processes are used mainly as food. 
Soybean o i l  has reduced the demand fo r  l a rd  
and bu t t e r  whi le HFCS has reduced the demand 
f o r  other types o f  sugar. Thus, i n  
determining the ne t  gain i n  overa l l  
aa r i cu l tu ra l  demand. the decl ine i n  demand f o r  
l i r d .  butter.  and - sugar must be subtracted 
out. Further, could HFCS collpete against 
sugar if t h e n  was no government -sugar 
progwaml The e f f e c t  o f  t h l s  program 1s t o  
increase the cost o f  donastic sugar by more 
than twice the world market pr ice. Thus. many 
reasons ex i s t  f o r  skepticism about the 
prospect t ha t  i ndus t r l a l  demand w i l l  b r ing  
prosper i ty  t o  agr i cu l tu re  although i ndus t r i a l  
processing could become very inportant.  

The Futun-Posit ive 

The processing o f  i ndus t r l a l  products fm 
agr l cu l tu ra l  comnodltles can be enhanced. 
though it might no t  depend on some neu blotech 



process o r  exot ic  crop. Instead it w l l l  
l i k e l y  be wise marketing strategies. For f a r  
too long ag r i cu l t u ra l  research and education 
have been production orlented. They need t o  
become market oriented. A market o r ien ta t ion  
focuses on the needs of the consumer whi le  a 
production o r ien ta t ion  focuses o f  the needs of 
the producer (14). Using ethanol f ue l  as an 
example, we w i l l  see how these or ientat ions 
d i f f e r  and hopefu l ly  improve the success o f  
ag r i cu l t u ra l  comnodity processing. 

A w r k e t  orlented f i r m  f inds out what 
consumers need and then d i rec ts  i t s  e f f o r t s  t o  
meet those needs. A market or iented f i r m  
produces a product t ha t  w l l l  s e l l  and generate 
p ro f i t s .  A production or lented f i r m  cares 
l i t t l e  about the consumr and attempts t o  s e l l  
what it can produce a t  pr lces offered. 
Instead of focusing on p ro f i t s ,  the production 
or iented f i r m  focuses on sales. The ethanol 
fue l  indust ry  can be characterized as having a 
production or ientat ion.  Producers saw the 
gasoline shortage as a way t o  s e l l  ethanol 
processed from grain. They thought t ha t  
automobile d r i ve rs  would be glad t h a t  they 
uere producing ethanol and would eagerly buy 
the product (7) .  When ethanol producers 
rea l ized how much more expensive ethanol was 
compared t o  gasollne, they convinced the 
federal  government and many s ta te governments 
t o  el iminate o r  reduce taxes on 
ethanollgasoline blends. It soon became an 
indust ry  dependent on government subsidizes. 
Also consumer acceptance o f  the product was 
reduced when many ~ rob lems o f  usina the 
product b e c m  widely known. Thus, eihanol 
d i d  no t  capture much o f  the l i q u i d  fue l  market. 

By tak ing a marketing approach, ethanol 
fue l  producers mlght have been more successful 
and ethanol use mlght have been greater. For 
success, they needed consumer contact i n  order 
t o  determine consumer needs. What d i d  
consumers need? I n  t h l s  case the consumer was 
not only the automobile d r i ve r .  bu t  a l so  
gasoline- re f ine rs  and d l s t r i b u t i r s .  During 
the energy c r i s i s  the gasollne re f iners  uere 
I n  much more need o f  a l te rna t i ve  octane 
enhancers then they were i n  need o f  gasoline 
extenders. The chemical propert ies of ethanol 
are such t h a t  i t  i s  a good octane enhancer. 
bu t  a poor gasoline extender. 

Researchers a t  ARC0 I n  January. 1983 
calculated the value o f  ethanol a t  $1.19 per  
ga l lon when used as an octane enhancer, but as 
a gasollne extender i t s  value was the s as 
unleaded gasoline. S.81 per ga l lon (1) It 
I s  the r a t e  a t  which ethanol i s  blended w l t h  
gasollne t h a t  determines the value of 
ethanol. If 'ethanol i s  blended w l t h  gasoline 
a t  a ra te  o f  fou r  percent o r  less, i t  i s  an 
octane enhancer. As the blending percentage 
increases the value of ethanol decreases. By 
the ten  percent leve l  ethanol becomes j u s t  a 
gasollne extender. Unfortunately, the 
ethanol/gasoline blend promoted was the ten 
percent blend. The ten percent blend a lso 
caused a u t m t i v e  problems which reduced 
Consumer acceptance. 

I n  addit ion. ethanol Droducers promoted 
ethanol as a way t o  be independent o f  gasoline 
companies. This al ienated the companies 
needed t o  help promote t h e i r  product. A 
be t te r  course o f  ac t ion  would have recognized 
the need gasoline companies had f o r  octane 
enhancers. Instead o f  promoting a ten percent 
ethanollgasollne blend. a four  percent blend 
should have been promoted. This w u l d  have 
g rea t l y  reduced the need f o r  government 
subsidizes and eliminated the problems o f  the 
10 percent blends. F ina l ly .  autormtive 
consumer acceptance would have been greater as 
gasollne companies w u l d  have been promoting 
the product instead of adver t is ing against it. 

A t r u e r  measure o f  a l l  costs and benef i ts 
i s  another way t o  improve the competitive 
pos i t i on  o f  ag r i cu l t u ra l  based i ndus t r i a l  
products. An ind iv idua l  decides on which 
products t o  purchase based on observed 
prices. Often these pr ices do no t  r e f l e c t  
t r ue  costs. Gavernment farm program o f ten  
ra ise  the cost o f  comnodltles above market 
c lear ing pr lces through various loan and 
supply cont ro l  programs. This discourages the 
use o f  ag r i cu l t u ra l  cpnnodities as i ndus t r l a l  
Inputs. I f  a r o l e  o f  the federal goverruncnt 
i s  t o  ra ise  agr l cu l tu ra l  carenodlty prlces. 
then subsidies t o  i ndus t r i a l  users mlght make 
more sense than a r t i f i c i a l l y  r a i s i ng  c m d i t y  
prlces. Conversely. t he  market p r i ce  mlght 
understate an item's t r ue  cost. The t r ue  cost  
o f  petroleum has been estimated as high as 
$2.00 per gal lon over i t s  market p r l ce  (19). 
This understating o f  costs discriminates 
against petroleum-alternat ives and encourages 
excess petroleum consumption. A soc i a l l y  
os t ina l  l eve l  o f  petroleum consumption n i g h t  
be obtained by increasing i t s  costs through 
taxes. 

Sumnary and Conclusions 

The processing o f  ag r i cu l t u ra l  ccinnodlties 
i n t o  i ndus t r l a l  products i s  an o ld  concept 
going back t o  the 1930s. The goal o f  t h l s  
processing i s  t o  increase the demand and thus 
the p r l ce  o f  ag r l cu l t u ra l  cciunodlties. To 
date i t s  successes have been minor. Each 
generation proposes many o f  the same 
i ndus t r l a l  products and each time they f a i l  t o  
gain widespread acceptance. Ethanol and 
natura l  rubber are such examples. These 
products have f a i l e d  because they are not cost 
conpet i t ive w i t h  the products they attenpted 
t o  replace. 

Blotechnology may eventual ly r e s u l t  i n  
breakthroughs making i t  p ro f i t ab l e  t o  process 
large auant i t ies  o f  an aq r i cu l t u ra l  c d l t y  
I n t o  an i ndus t r l a l  good. However, these 
breakthroughs may no t  come. Technology i s  
also improving the production processes o f  
I ndus t r i a l  goods from nonagrlcul tural  
sources. Thus, gains from biotechnology m y  
be of fset  by other technological galns. 

F ina l ly ,  I f  an i ndus t r i a l  product from 
agr icu l tu re  I s  t o  be a market success, i t  



needs t o  be aggressively marketed. 
Agr i cu l tu ra l  c o m d l t y  t rade organizat ions 
could take a lead r o l e  i n  marketing. I n  
add i t i on  t o  funding new research on i n d u s t r i a l  
products o r  processes. funding should be 
provided f o r  market research t o  determine what 
the pub l i c  and i n d u s t r i a l  users desire.  Thls 
would increase the chance of f i n d i n g  a market 
niche f o r  an i n d u s t r i a l  good produced from 
t h e i r  c o m d i t y .  Ag r i cu l tu ra l  producers and 
p r o m t e r s  should be involved i n  developing 
proper d i s t r i b u t i o n  channels f o r  new 
products. F ina l l y ,  a g r i c u l t u r a l  c o m d i t y  
t rade organizat ions should be a c t i v e  i n  
pursuing government program t h a t  do n o t  p r i c e  
t h e i r  c m d i t i e s  ou t  o f  t he  market place. 
Thls w i l l  requ i re  a re th ink ing of U.S. farm 
po l icy .  

Stephen L. O t t  i s  ass i s tan t  professor, 
Department o f  Agr i cu l tu ra l  Economics. Georgia 
Experiment Stat ion.  Un ive rs i t y  o f  Georgia 
College o f  Agr icu l ture .  

NOTES 

(1) Ethanol product ion cost  was approximately 
$1.75 gal lon.  
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