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INTRODUCTION TO THE ECONOMICS OF 
CHANGING MARKETS AND EVOLVING 
TECHNOLOGIES 

Joseph C. Purcell and Floyd W. Williams 

As the end o f  the 1980s approaches. the 
economics o f  the United States agr i cu l tu ra l  
sector and kindred economic a c t i v i t i e s  i s  
enshrouded i n  uncertainty. Following tw 
decades of r e l a t i v e  s t a b i l i t y  during the 1950s 
and 1960s. the 1970s was an era o f  an 
unprecedented boom i n  ag r i cu l t u ra l  connodity 
markets fol lowed by a bust and severe 
f inanc ia l  c r i s i s  i n  the 1980s. A major 
challenge confronting ag r i cu l t u ra l  economists 
i s  t h a t  o f  gaining i ns i gh t  and understanding 
of the cause-effect relat ionships operating i n  
the global agr icul tural- food system. 
Assimi lat ion o f  theory, logic,  and h i s t o r i c a l  
data i s  required as the ana ly t i ca l  
underpinning f o r  understanding and pro ject ing 
change i n  the current s i tuat ion.  

A complex set  o f  forces operate i n  the 
global agr icul tural- food system. Emphasis 
here i s  on the food system of which the fann 
sector i s  a v i t a l  component bu t  only one 
part .  Modern comnerdal fanning requires a 
sophisticated in f rast ructure t o  provide 
financing. I ndus t r i a l  inputs, a transportat ion 
system. assembly and storage, fabr icat ing and 
~rocessing. and d i s t r i bu t i on  -- Includincl 
~ h o l e s a l i ~ ~ .  r e t a i l i n g  and food services: 
Moreover, a sustainable comercia1 agr icu l ture 
requires revenue in-f  l o v  t o  o f f se t  revenue 
out-f low f o r  i ndus t r i a l  inputs. I n t e res t  on 
borrwed cap i ta l ,  taxes and l i v i n g  expenses. 
Financial stress on businesses. Including 
fanning, occurs uhen revenue in - f l ov  i s  
insufficient t o  meet debt obl igat ions, other 
operating costs, and provide a l i vab l e  wage 
f o r  labor-management. 

Balance i n  the Agr icu l tura l  Food System 

Many factors  contr lbute t o  the de l icate 
balance between food a v a l l a b l l l t y ,  food needs 
and food demand. Populations throughout the 
world. w i t h  concentrations i n  sub-Sahara 
A f r i ca  and other less developed areas. f a i l  t o  
meet food needs because o f  inadequate consumer 
buying power and/or lack o f  l oca l  produced 
foods. People heavi ly dependent on 
subsistence agr icu l ture are h igh ly  vulnerable 
t o  loca l  drouaht. Dest outbreaks. etc. 
However. industrial l 'zed regions ' w i th  
r e l a t i v e l y  high buying power seldom su f fe r  
frofa food shortages because supply sources are 
widespread. For example. the Southeast U.S. 
experienced extreme drought and heat during 
1986, bu t  i t  d i d  no t  ser iously impact food 
a v a l l a b l l l t y  t o  most o f  the people i n  the 
Region. I ron ica l l y .  some farmers are 

vulnerable t o  food shortages because of 
inadequate buylng power. 

Weather -- both good and bad -- pests and 
other natura l  forces impact food supplies. 
Food needs are determined by the size and 
composition of the population. However, food 
needs equate t o  food a v a i l a b i l i t y  only uhen i t  
i s  produced loca l l y ,  o r  when it can be 
acquired i n  the market w i th  adequate buying 
power. Most o f  the food avai lable t o  
ind iv idual  consumers i n  the indus t r ia l  world 
i s  acquired i n  the market. This i s  t rue  even 
f o r  most fanners. 

A s h o r t f a l l  i n  food-stuffs i n  c ~ n n e r c i a l  
channels contr ibutes t o  hlgh food pr ices t o  
consumers and hlgh pr ices and revenue f low t o  
producers, except f o r  those subjected t o  near 
fa i l u res  i n  production. Conversely, super 
abundance o f  food-stuffs i n  c o m r c i a l  
channels means l w  prices t o  consumers, and 
low pr ices and revenue flow t o  producers. 
Revenue f low through the agr icul tural- food 
system i s  extremely sens i t ive t o  r e l a t i ve l y  
small opposite changes i n  product flow. An 
over-abundance o f  food-stuf f s  i n  ccinnercial 
channels, together w i t h  weak world food 
demand, caused revenue sho r t f a l l s  and 
f inanc ia l  c r i s i s  i n  U.S. agr icu l ture during 
the 1980s. 

Two enduring people-created forces. 
contr lbute t o  the balance between food 
supplies and v iab le  food markets: 1) 
technological developments and 2) changing 
markets. The impact o f  these forces on food 
supplies', food markets, and revenue f lovs  are 
explored i n  t h i s  issue o f  the Journal of 
Agribusiness. 

Evolving Technologies 

Evolving technology i s  the force t h a t  
undergirds r i s i n g  economic affluence. 
Advancing technologies make i t  possible and 
feasible t o  provide ex is t ing  o r  t r ad i t i ona l  
goods and services more e f f i c i en t l y .  1.e.. the 
current stream o f  goods and services can be 
provided w i t h  smaller inputs of labor and 
other resources. Thus. it i s  possible t o  
provide a la rger  quant l ty  andlor a more 
sophisticated array o f  goods and services w i th  
the same o r  a smaller quant l ty o f  inputs. 
Advancing technologies provide new and be t te r  
aoods and services. The wldes~read 
i v a l l a b i l i t y  of television, computers, j e i  a i r  
t rave l ,  super highways and super autonobiles 



are examples of the products of new and more 
e f f i c i e n t  technologies. 

The agr icul tural- food system of the 
I ndus t r i a l  world evolved i n t o  a h igh ly  
c ~ r c i a l l z e d  global system during the second 
and t h i r d  quarters of  the 20th Century. This 
evolut ion i s  a t t r i bu ted  la rge ly  t o  advancing 
technologies and t o  economic systems t ha t  
reward innovation and investment. The 
sequence of the evolut ion OF the agr l cu l tu ra l  
food system i s  we l l  known. F i r s t  was 
mechanization followed by chemical f e r t i l i z e r s  
and pest control .  Mechanization i n  the food 
system, such as mechanical re f r igerat ion,  a lso 
made possible the  high degree of 
spec ia l izat ion i n  the agr lcul tural- food 
system. Bio log ica l  technologies such as hybrid 
seed have been around a long time. Renewed 
emphasis has been placed on blotechnology 
dur ing the  l a s t  quarter of  the 20th Century. 
Electronic technologies are also being 
emphasized dur ing the  f i n a l  quarter o f  the  
20th Century. 

Advancing technologles create both 
opportuni t ies and adjustment problems. Much 
emphasis and publ ic  resources are dlrected t o  
science and technology, but  only l im i ted  
resources are d i rected t o  the adjustment 
prob lem created by advancing science and 
technolosy. Much o f  the human misery and 
stresses-- including f inanc ia l .  s o c i a i  and 
psychologlcal, could be circumvented by 
adequate and appropriate a t ten t ion  t o  
adjustment problems. People are al l - important 
I n  the adjustment process. I n  most cases, 
people adversely af fected by advancing 
technologies must be re t ra ined and/or 
relocated. Impoverishment and/or government 
welfare are the only other a l ternat ives.  
Nevertheless. a l l  l eve ls  of government i n  the 
United States have neglected the seoDle 
adjustment problem associated w i t h  advancing 
technologles. 

Technologies adopted by the agr l cu l tu ra l -  
food system are of two general types: 1) 
reducing management-labor (people) and other 
resource requirements, and 2) Increasing 
output o r  capacity. 

I n  a ra ther  s t a t i c  market scenario. Peoole . .  . 
displaced from agr i cu l tu ra l  production need 
assistance i n  re t ra in ing  andlor re locat ing i n  
order t o  remain ~ r o d u c t i v e l v  emoloyed. 
Mechanization and . conbnercializatioin - o f  
ag r i cu l tu ra l  production create employment 
opportuni t ies i n  other components o f  the  
a ~ r l ~ u l t ~ r a l - f ~ ~ d  system. Also. ~ e o D l e  
displaced i n  agr i cu l tu re  can and do con t i i bu te  
t o  economic p roduc t i v i t y  i n  other sectors o f  
the economy. 

Fortunately, f o r  society as a whole. much 
of the  evolving technology i n  the 
agr lcul tural- food system -- p a r t i c u l a r l y  I n  
the farm ccinponent -- I s  output o r  capacity 
increaslng. To the extent t ha t  the Increasing 
capacity i s  u t i l i z ed .  i t  exerts downward 
pressure on f a n  prices, and general ly 

downward pressure on revenue flow. The 
dec l ln ina revenue f low subseouentlv resu l t s  i n  
f l nanc ia i  stress, business fa i lu re .  and 
psychologlcal and soc ia l  stresses. 

The excess capacity problem can be 
resolved only by re locat ing people employed i n  
agr i cu l tu ra l  production, and deact ivat ing a 
p a r t  o f  the cropland base. The federal 
government has traditionally been involved i n  
deact ivat ing p a r t  of the cropland base -- and 
the animal inventory -- using acreage 
allotments, marketing quotas, PIK 
(payment-in-kind) , and s o i l  conservation 
programs. However. too l i t t l e  e f f o r t  has been 
d i rected t o  r e t r a i n i ng  and re locat ing people 
I n  marginal ag r i cu l tu ra l  areas. Near f u l l  
employment of people i s  essent ial  t o  both 
creat ing and d i s t r i  but ing wealth. Wvernments 
should address the problems o f  achieving 
equity amng people and a l l e v i a t i ng  soc ia l  
stresses as we l l  as prob lem o f  technical  and 
economic ef f ic iency.  

Changing Markets 

Many factors  cont r ibute t o  changing 
markets o r  changes i n  e f f ec t i ve  demand f o r  
foods and kindred Products. Changing food - - 
m r k e t s  subsequently impact resource 
requirements including labor- management. 
cropland. Dasture land and forest: and an 
array o f  'mechanical . enemy and chemical 
inputs. 

Markets f o r  foods and kindred products are 
determined by population size. needs. 
requirements and preferences, and buying 
power. Food markets are f u r t he r  subjected t o  
health and n u t r i t i o n a l  concerns o f  the  
populace. Type of employnunt, place of 
employment and time constraints a lso inf luence 
food buying patterns. Moreover, numerous 
corporate enterpr ises and connadlty groups 
over t l y  attempt t o  change markets w i t h  product 
d i f fe ren t ia t ion .  adver t is ing and promotion. 

Over much o f  h is tory .  expanding capacity 
f o r  food production was la rge ly  absorbed by 
increaslng population. However, the r a t e  o f  
increase i n  population i n  the United States 
and most o f  the i ndus t r i a l  world slowed 
substant ia l ly  dur ing the 1970s and 1980s. 
Although population continues t o  increase a t  a 
substant ial  r a t e  i n  the  under-developed world. 
the  market f o r  food i s  l im i t ed  by inadequate 
income o r  buying power. The food needs o f  
impoverished par ts  of  the  world have not  been 
resolved. The global comnercial food market 
i s  exDected t o  ex~er ience  slow growth o r  
decline, depending ' on i n t e r p r e t i t i o n  of 
ex is t ing  data. 

Althouah consumer incone continues t o  
increase ii the 1980s. the  r a t e  o f  increase i s  
slowing and the r ed i s t r i bu t i on  of i n c m  i s  
toward- the high end, which has a negative 
impact on the s ize o f  food markets. Moreover, 
food a i d  programs are being phased d m  fo r  
both domestic and fore ign consumers. 



Health and n u t r i t i o n  issues are al leged t o  
inf luence food consumption patterns. Hourver. 
t h i s  has not been wel l  documented. Increasing 
demand f o r  red meats and da i ry  products has 
been t r a d i t i o n a l l y  associated w i t h  r i s i n g  
economic affluence. However, t h l s  t rend has 
been dampened o r  reversed by heal th  and 
n u t r i t i o n  concerns and a progressively uneven 
d l s t r i bu t l on  o f  Income. Production o f  red 
meat and da i ry  products require a r e l a t i v e l y  
large resource base i n  t e r n  o f  pasture land, 
cropland. people pwer ,  and i ndus t r i a l  inputs 
compared w i t h  p lan t  derived foods and poul t ry  
products. 

A large proport ion o f  females i n  the labor 
force places greater emphasis on convenience 
I n  foods. Fast food service and foods adapted 
t o  microwave ~ r e ~ a r a t l o n  accollnnrdate t ime 
constraints. ndrkets f o r  salad vegetables and 
f resh f r u i t s  bene f i t  f r o n  both tlm constraints 
and health concerns. 

The extent t o  which food markets are 
changed by product d i f fe ren t ia t ion .  
advert is ing and promation i s  no t  wel l  
documented. The inp l i ca t ions  are t h a t  sof t  
d r ink  (empty ca l o r i e  o r  no n u t r i t i o n a l  value) 

markets have p ro f i t ed  fron product 
d i f fe ren t ia t ion .  ~ romo t i on  and advert ls ina 
contrary t o  n u t r i t i o n  and health concerns; 
Conversely. less intensive p m t i o n  of m i l k  
and da i ry  products has not been very 
successful . 

Issues re la ted t o  evolving technologies 
and changing markets are explored i n  laore 
d e t a i l  i n  the fol lowing papers i n  t h l s  issue 
o f  the Journal o f  Agribusiness. Hopefully. 
t h l s  issue o f  the Journal 1 promote 
understanding of technological and market 
forces t ha t  w i l l  bene f i t  both the actors i n  
t he  agr i cu l tu ra l  food system and the po l i c y  
makers uho emhasize technoloaical 
opportunit ies. As a iesu l t .  more emphasi; may 
a lso be alven t o  appropriately addressing the 
accompanying adjustnent p rob lem.  
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